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ABSTRACT
Introduction. Approximately 93.3 million Americans are obese (BMI 
> 30 kg/m2) and 51% have non-alcoholic fatty liver disease (NAFLD). 
Progression of NAFLD can lead to non-alcoholic steatohepatitis 
(NASH), which is the leading cause of liver transplant in the United 
States. This study analyzed liver enzyme levels following bariatric 
metabolic surgery in NAFLD patients up to one-year post-surgical 
intervention. 
Methods.xA retrospective analysis of adults with NAFLD who under-
went bariatric metabolic surgery from 2009 to 2016 was conducted. 
The primary outcomes were transaminase levels following surgery. Sec-
ondary outcomes included levels of blood glucose and lipids.
Results. A total of 130 participants consisting of 80% Caucasian females 
with an average BMI of 47.5 kg/m2 participated in the study. Reductions 
were noted in ALT (57.6% decrease) and AST (47.7% decrease) at one-
year post-surgical intervention. Significant reductions also were noted 
in levels of blood glucose (22.34%; p < 0.0001), HbA1c (1.11% change; 
p < 0.0001), LDL (19.75%; p = 0.0046), total cholesterol (10.12%; p 
= 0.0153), and triglycerides (37.21%; p < 0.0001) with an increase in 
HDL levels (17.22%; p = 0.0007). Significant correlations were noted 
at six months between levels of alkaline phosphatase and both ALT (p 
= 0.0101) and AST (p = 0.0009), as well as an additional correlation 
trending toward significance between ALT and alkaline phosphatase 
at one year (p = 0.0547). When separated by obesity class, participants 
with class II obesity experienced improved outcomes compared to par-
ticipants with class III obesity.
Conclusions. Bariatric metabolic surgery was associated with a reduc-
tion in liver enzyme levels in NAFLD. These findings suggested that 
bariatric metabolic surgery is a viable treatment option for participants 
with NAFLD. Kans J Med 2021;14:209-214

INTRODUCTION
The prevalence of obesity in the United States has increased to 93.3 

million, with 85% of individuals with class III obesity (Body Mass Index 
[BMI] 40-59.9 kg/m2) estimated to have hepatic steatosis, 40% of whom 
also have steatohepatitis.1 Bariatric metabolic surgery is associated with 
reduced obesity related morbidity and mortality and improvements in 
metabolic markers of disease; yet, its impact as a treatment option for 

patients with Non-Alcoholic Fatty Liver Disease (NAFLD) has not 
been well defined.2,3 

Patients with NAFLD are at a significantly increased risk of cardio-
vascular disease, type 2 diabetes mellitus, and chronic kidney disease.2,4,5 
Patients with NAFLD may progress to Non-Alcoholic Steatohepatitis 
(NASH), which results in a three-fold increased risk of cardiovascular 
mortality; a seven-fold increased risk of developing hepatocellular carci-
noma (HCC); and a six-fold increased risk of liver associated mortality. 
NASH has surpassed viral hepatitis as the second leading indication 
for liver transplant in the United States, with only 10% of transplant 
candidates with NAFLD or NASH receiving liver transplants yearly.6 

Despite the success of bariatric metabolic surgery in obesity treat-
ment, and the significant association between obesity and NAFLD, 
weight loss using diet and exercise remains the standard of care. Total 
body weight loss of 3 - 5% may reduce hepatic steatosis, but losses 
greater than 10% are necessary to prevent liver fibrosis. Unfortunately, 
only 10% of patients who attempt weight loss using diet and exercise 
alone achieve this goal.7,8 Furthermore, randomized clinical trials for 
patients with NAFLD using weight loss alone has not decreased mortal-
ity, nor has it reduced cardiovascular events, which remain the number 
one cause of death for patients with NAFLD.9 Additionally, use of phar-
macologic therapy for weight loss in NAFLD is not superior to surgical 
intervention and there are currently no Food and Drug Administration 
(FDA) approved medications specifically used to treat NAFLD in the 
United States.10

Bariatric metabolic surgery can improve management of comorbid 
medical conditions. A single-center randomized control trial compar-
ing remission of type II diabetes mellitus in patients with obesity, with 
diabetes mellitus defined by fasting glucose less than 100 mg/dL and 
HbA1c lower than 6.5% in the absence of pharmacotherapy at two 
years, using treatment with medical therapy versus bariatric metabolic 
surgery found that none of the patients treated with medical therapy 
alone achieved remission after two years, while 75% in the gastric-
bypass group and 95% in the biliopancreatic-diversion group achieved 
remission.11 Surgical patients not only experienced greater weight 
reduction when compared to patients using diet and exercise alone, 
but also had decreased rates of complications from diabetes including 
myocardial infarction (7%), retinopathy (7%), nephropathy (7%), and 
neuropathy (13%) when compared to patients using diet and exercise 
for weight loss. 

A mortality benefit has been observed in patients undergoing bar-
iatric metabolic surgery, with a reduced mortality rate of 2.51 per one 
thousand person-years in surgical candidates versus nonsurgical can-
didates.12 A 0.76 decrease in overall mortality and 0.46 reduction in 
cardiovascular morality at 16 years was observed post-intervention 
in patients with NAFLD who underwent bariatric metabolic surgery 
compared to control groups, along with an increased likelihood of 
resolution of type II diabetes, hypertension, and reduction in the use 
of anti-hypertensive medications.13,14 Additionally, 60.4% of gastric 
bypass patients and 22.7% with gastric banding experienced remission 
of hyperlipidemia following bariatric metabolic surgery in a three-year 
study focusing specifically on hyperlipidemia treatment.14 Bariatric 
metabolic surgery for NAFLD patients specifically showed promising 
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erature showed that a 9.75% to 36.5% reduction in BMI was associated 
with complete resolution of hepatic steatosis, ballooning, and fibrosis in 
66% of patients across multiple studies.15

The objective of this study was to evaluate the effect of bariatric met-
abolic surgery on liver enzyme levels in participants with diagnosed 
NAFLD prior to bariatric metabolic surgery. Secondary analysis includ-
ed the association of bariatric metabolic surgery with type II diabetes 
mellitus and hyperlipidemia. The effects of bariatric metabolic surgery 
were separated by obesity class to determine the impact of the interven-
tion at all stages of obesity progression. Lastly, adverse effects on bone 
health and cholestatic disease were analyzed, as these markers have not 
been studied extensively in patients with NAFLD. 

METHODS
Research Participants. Study participants included individuals 

ages 18 years and older who completed bariatric metabolic surgery 
from January 1, 2009 through April 1, 2016 at a Midwest hospital. Par-
ticipants were included in the study if they had a diagnosis of NAFLD 
with elevations in transaminase levels at baseline, an absence of known 
chronic liver disease, no significant alcohol consumption, and demon-
stration of hepatic steatosis by imaging or liver biopsy. Participants were 
excluded if they were diagnosed previously with hepatitis B, hepatitis 
C, hepatocellular carcinoma, liver cirrhosis, alcohol abuse, substance 
abuse, pregnancy, any eating disorder or aberrant eating behavior, or 
severe liver disease defined by those awaiting liver transplant, renal 
failure defined by patients on dialysis or awaiting kidney transplant, 
active malignancy, Cushing’s syndrome, bacterial endocarditis, osteo-
myelitis, or tuberculosis. All participants enrolled met the inclusion and 
exclusion criteria and were followed clinically for eight weeks prior to 
surgery and up to one-year post-surgical intervention. The study was 
approved by the local Institutional Review Board and by the university’s 
Human Subjects Committee.

Data Collection. This study was a retrospective chart review of 
patients with a clinical diagnosis of NAFLD prior to completion of 
bariatric metabolic surgery. Data abstracted included the following 
demographics: age, race, ethnicity, gender, height, weight, date of birth, 
BMI, and date of surgery. Biometric variables included serum levels 
of aspartate aminotransferase (AST) and alanine aminotransferase 
(ALT), systolic and diastolic blood pressures, levels of hemoglobin A1c 
(HbA1c), fasting plasma glucose, lipids including total cholesterol, tri-
glycerides, low density lipoprotein (LDL), and high density lipoprotein 
(HDL), alkaline phosphatase, total bilirubin, albumin, total protein, and 
creatinine. Other variables included medication use (anti-hypertensive, 
anti-diabetic, and cholesterol lowering medications) and associated 
comorbidities (obstructive sleep apnea, dyslipidemia, hypertension, 
hyperlipidemia, and diabetes mellitus). All biometric variables were 
collected at four discrete time points: at the time of bariatric metabolic 
surgery, and three months, six months, and one-year post-surgical inter-
vention. Blood pressures were measured to the nearest 2 mmHg using 
an aneroid sphygmomanometer. Heights were measured without shoes 
to the nearest 0.125 inch. Verified body weights were measured to the 
nearest 0.1 pound (0.045 kg) with clothing and no shoes at baseline. 
BMI was calculated by kilograms divided by current height in meters 

       BARIATRIC SURGERY FOR NAFLD    
           continued.

squared. All patient data were deidentified and entered into a secure 
data processing website, REDCap®.16

Statistical Analysis. Data were analyzed using SAS version 9.4 
(SAS Int. Inc., Cary, NC). Frequencies, proportions, means, and stan-
dard deviations were generated. Shapiro-Wilks tests were conducted 
to check variables for their distribution. As normality assumptions for 
variables and differences in time point measurements (between base-
line and three months, three months and six months, and six months and 
twelve months) were rejected, the natural logarithm transformation was 
applied to the outcome variables. 

For longitudinal data and to characterize the trajectories for indi-
vidual units, random coefficient multilevel models were conducted to 
analyze the data and model parameters. Schwarz's Bayesian informa-
tion criterion was considered for selecting the appropriate covariance 
structure between repeated measurements. Bonferroni adjusted least 
squared means of groups were used for pairwise comparisons.

Independent t-tests were applied to compare the mean difference 
between participants with diabetes and hypertension, and one-way 
ANOVA was used to compare the mean difference between BMI. A 
Tukey test was carried out for the pairwise comparisons of BMI. 
Moreover, linear single and multiple regression models and correla-
tion analyses were conducted to reveal further associations between 
dependent and independent variables. All statistical tests at p ≤ 0.05 
were considered significant. 

RESULTS
A total of 130 participants met the inclusion and exclusion criteria 

for the study. The majority were Caucasian (80%, n = 104) and female 
(79.2%, n = 103; Table 1). Additionally, 9.2% (n = 10) of participants were 
Hispanic or Latino. Average baseline BMI was 47.50 kg/m2 ± 7.71 with 
18.2% (n = 23) having class II obesity (BMI 35.0-39.9 kg/m2) and 82.3% 
(n = 107) having class III obesity (Table 1). Average age was 49.37 ± 12.17 
years (range 24 to 75; Table 1).

Table 1. Baseline demographic data from study participants.
Gender Percentage

Male 20.8
Female 79.2

Ethnicity
Caucasian 80
Hispanic 9.2
American Indian or Alaska Native 1.5
Asian or Pacific Islander 0.8
Other 8.5

Obesity class  
Class II 18.2
Class III 82.3
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 At baseline, participants were diagnosed with the following comor-
bidities: hypertension (81%, n = 106), type II diabetes mellitus (45%, n 
= 59), and hyperlipidemia (83%, n = 108). A total of  71% (n = 93) were 
taking at least one antihypertensive medication and 45% (n = 59) used 
at least one medication to treat type II diabetes mellitus. 

Average liver enzyme levels were reduced markedly at one-year 
post-surgical intervention. ALT was reduced by 57% (28.58) and AST 
was reduced by 47% (24.21) at one-year post-intervention (Figure 1). 
Negative correlations were noted between both ALT and AST levels 
with alkaline phosphatase levels at six months (correlation coefficient 
of 0.35, p = 0.0101 with AST; correlation coefficient of 0.27, p = 0.0009 
with ALT) and at one year between alkaline phosphatase and ALT (cor-
relation coefficient of 0.21, p = 0.0547). 

Statistically significant correlations were noted at one-year post-
intervention between levels of ALT and total cholesterol (correlation 
coefficient of 0.30, p = 0.0311), triglycerides (correlation coefficient of 
0.34, p = 0.0108), and LDL (correlation coefficient of 0.35, p = 0.0126).

Secondary outcome measures, including fasting blood sugar, HbA1c, 
total cholesterol, triglycerides, LDL, HDL, cholesterol, and systolic and 
diastolic blood pressures also showed improvement (Table 2). Fasting 
plasma glucose decreased on average by 36.09 mg/dL at one year (p < 
0.0001) and HbA1c decreased from 6.59% at baseline to 5.49% at one 
year (p < 0.0001) following surgery (100-125 mg/dL fasting glucose; 
HbA1c 6.5% mmol/L; Table 2). Lipid levels improved at one-year 
post surgery, with cholesterol decreasing on average by 17 mg/dL (p = 
0.0153), LDL decreasing by 24 mg/dL (p = 0.0046), and triglycerides 
decreasing by 68 mg/dL (p < 0.0001). The HDL level increased by 9 
mg/dL at one year (p = 0.0007).

Figure 1. Transaminase level averages one-year post-surgical intervention.

Table 2. Laboratory values were measured at four different time 
points.

Survey item Baseline* 3 
months

6 
months 

1 
year

ALT (0-35 units/L) 66.21 35.12 27.96 28.58
AST (0-35 units/L) 46.28 28.03 24.69 24.21
Glucose, fasting (70-100 mg/dL) 131.81 102.09 99.8 94.82
HbA1c 6.59% 5.93% 5.62% 5.49%
Total cholesterol (<239 mg/dL) 187.89 167.89 164.79 170.94
Triglycerides (< 199 mg/dL) 182.9 145.44 120.5 114.86
HDL (<40 mg/dL) 44.46 39.98 43.92 53
LDL (<129 mg/dL) 120.2 96.47
Alkaline phosphatase (26-104 
units/L) 83.2 84.8 87.16 86.73

Total bilirubin (0.2-1.2 mg/dL) 0.51 0.57 0.61 0.61
*Baseline corresponds with the laboratory values observed at time of bariatric 
metabolic surgery.

At one-year post-surgical intervention, significant differences were 
noted in the change in transaminase levels when comparing by obesity 
class (Figure 2). Patients with class II obesity had lower average trans-
aminase levels at one year with ALT at 33.03 (u/L) and AST at 26.99 
(u/L), in contrast with patients with class III obesity who had an average 
ALT of 67.64 (u/L) and AST of 47.36 (u/L; Table 3). Participants with 
class II obesity also had statistically significant positive correlations 
between levels of ALT and glucose (correlation coefficient of 0.13; p 
= 0.00332), HbA1c (correlation coefficient of 0.22; p = 0.0109), and 
triglycerides (correlation coefficient of 0.17; p = 0.0321). Additionally, 
in participants with class II obesity, both ALT (correlation coefficient 
of 0.17, p = 0.0011) and AST (correlation coefficient of 0.19, p = 0.0034) 
levels were correlated with a rise in alkaline phosphatase levels from 
83.2 (u/L) at baseline to 86.73 (u/L) at one year.

All participants in this study, regardless of obesity class, experienced 
increases in alkaline phosphatase and total bilirubin levels at one-year 
post-surgical intervention (Table 3). The mean alkaline phosphatase 
level was increased by 3.53 mg/dL with a peak level of 87.16 mg/dL 
(Figure 3), and total bilirubin levels increased by 0.11 u/L at one year.

Figure 2. Transaminases based on obesity class.



KANSAS JOURNAL of  M E D I C I N ETable 3. The average measurements for primary and secondary 
outcomes for patients with Class II and Class III obesity taken at 
one year.

Obesity class Average
Class II

ALT 33.03
AST 26.99
Glucose 100.76
HbA1c 5.80
Triglycerides 134.46
Total cholesterol 172.86
Alkaline phosphatase 86.39

Class III 
ALT 67.64
AST 47.36
Glucose 134.33
HbA1c 6.60
Triglycerides 182.16
Total cholesterol 184.47
Alkaline phosphatase 81.99

Figure 3. Alkaline phosphatase levels (units/L) were analyzed throughout this 
study.

DISCUSSION
Results obtained from this study showed that bariatric metabolic 

surgery was associated with significantly reduced liver enzyme levels 
in participants with NAFLD up to one-year post-surgical intervention 
with ALT reduced by 37.64 u/L and AST reduced by 22.08 u/L. A sys-
tematic review by Bower et al.14 found similar results, with an average 
reduction in ALT of 11.63 u/L and AST of 3.91 u/L across all studies up 
to five years post-surgical intervention. Reducing transaminase levels 
is associated with a decreased risk of progression to NASH, hepatocel-
lular carcinoma, and end-stage liver disease. A study evaluating elevated 
liver enzymes on all-cause mortality demonstrated patients with sus-
tained elevations in AST had a 2.88 increased relative mortality rate 
(HR 1.93; aHR 1.54) and a 1.33 increased relative mortality rate (HR .72; 
aHR 1.38) when compared to patients with normal liver enzyme levels.17

Few prior studies have investigated reductions in liver enzyme levels 
based on obesity class in patients with NAFLD. The prevalence of 
NAFLD increases with increasing BMI, with non-obese individuals 
exhibiting 3% steatosis on average, individuals with class I or II obesity 
exhibiting 20% steatosis, and 40% steatosis exhibited by those diag-
nosed with class III obesity.1 Our study found that participants with 
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class II obesity showed 48% lower ALT levels and 57% lower AST 
levels at one-year post-surgical intervention compared to patients with 
class III obesity (Figure 2). Additionally, significant correlations were 
noted between ALT and levels of blood glucose, HbA1c, and triglycer-
ides in class II obesity patients compared to participants with class III 
obesity who showed reductions in glucose alone. Current guidelines to 
qualify for bariatric metabolic surgery from the American Society for 
Metabolic and Bariatric Surgery include a BMI of ≥ 40 kg/m2, being 100 
pounds overweight, or a BMI of ≥ 35 kg/m2 with significant comorbidi-
ties. However, findings from this study suggested that earlier surgical 
interventions may yield better results with regards to reductions in asso-
ciated co-morbidities. 

At one-year post-surgical intervention in this study, average levels 
of HbA1c and fasting blood glucose of all participants were within the 
normal range, alongside statistically significant positive correlations 
between AST and glucose in participants with class III obesity and ALT 
and glucose in patients with class II obesity. Simultaneous reductions 
in blood glucose and liver transaminase levels suggested bariatric meta-
bolic surgery in patients with NAFLD can decrease comorbid disease 
burden and prevent irreversible end organ damage.  

 Numerous long-term studies on patients with NAFLD and type 
II diabetes mellitus demonstrated significant improvements in blood 
glucose and potential remission of type II diabetes mellitus following 
bariatric metabolic surgery.2,3 Xourafas et al.18 reported a significant 
positive correlation between ALT and HbA1c reduction at one-year 
post-surgical intervention with noted improvements in HbA1c from 
8.3% to 6.1%, along with a 20% reduction in ALT among Roux-en-
Y participants, and 17% reduction in laparoscopic adjustable gastric 
banding participants after three months post-surgical intervention. A 
meta-analysis by Panunzi et al.19 demonstrated 71% of patients with 
type II diabetes mellitus with preoperative BMI < 35 kg/m2 and 72% 
of patients with preoperative BMI > 35 kg/m2 experienced diabetes 
remission. Our study also showed a reduction in HbA1c, with an average 
HbA1c of 5.5% at one-year post-surgical intervention. However, we 
cannot claim that participants in this study achieved remission of 
diabetes given that some participants were still taking anti-diabetic 
medications following surgical intervention.  

Of all the benefits gained from patients in this study undergoing bar-
iatric metabolic surgery, some alternate findings suggested potential 
risks from the procedure. Patients in this study had elevations in alka-
line phosphatase and total bilirubin levels up to one-year post-surgical 
intervention. Although these elevations were within normal limits of the 
laboratory range, the pathogenesis of these findings are not understood 
fully given current literature review, and elevations in alkaline phos-
phatase and bilirubin values were unexpected.20,21 Elevated bilirubin 
may be secondary to increased cholestatic liver patterns resulting in 
increased gallstone formation, primary biliary cholangitis, and poten-
tial development of cholangitis following bariatric metabolic surgery. 
The prevalence of gallstones in patients undergoing bariatric metabolic 
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surgery for obesity is estimated to be around 10% within 10 years after 
surgery.22 One theory behind this association included decreased post-
operative fat-soluble vitamin absorption resulting in reductions in active 
vitamin D and increased oxalate levels. This resulted in low calcium 
reabsorption in the intestines allowing for oxalate precipitation and 
stone formation. Hypocitraturia and hyperoxaluria has been exhibited 
in 29 - 74% of patients following bariatric metabolic surgery.21 However, 
literature specific to patients with NAFLD who have undergone bariat-
ric metabolic surgery to monitor cholestatic complications was sparse. 
This association will be important for future studies to target a poten-
tially preventable adverse effect following surgical intervention.

Another potential adverse effect of bariatric metabolic surgery in this 
study is the observed elevation in alkaline phosphatase levels, indicat-
ing potential for early onset osteoporosis or osteomalacia from both 
bone demineralization and lack of fat-soluble vitamin absorption due 
to sequestration in adipose tissue among patients with NAFLD.23 Risk 
of fracture seen in bariatric metabolic surgery is high, with an observed 
10.2% decrease in femoral neck bone mineral density one-year post 
surgery.24 However, these effects were not just short term; even when 
weight stabilizes, patients can experience an additional 2.7% decrease 
in bone density within the spine, radius, and tibia up to five years after 
surgery. Additional long-term studies regarding bone health in patients 
undergoing bariatric metabolic surgery among NAFLD patients specif-
ically are needed to further characterize this observation and determine 
the best method to promote bone health in this at-risk population.

The strengths of this study included the observed reduction in 
transaminase levels among patients with NAFLD following bariatric 
metabolic surgery. In addition, this study was able to analyze the effects 
of bariatric metabolic surgery on comorbid conditions including type II 
diabetes mellitus and dyslipidemia. This study had an adequate sample 
size for a retrospective study allowing adequate correlations to be ana-
lyzed in the sample population. In addition, this study attained adequate 
follow up so that correlations up to one-year post-surgical intervention 
were able to be analyzed. 

Limitations of this study included the retrospective design and 
absence of a control group for comparison of outcomes and manage-
ment using the standard of care. Another limitation of this study was the 
lack of patients with class I obesity or overweight patients. Analysis of 
the effects of bariatric metabolic surgery on patients with NAFLD with 
concurrent class I obesity or being overweight may provide additional 
data to promote earlier surgical intervention. Another limitation of this 
study was the lack of diversity within the study with 80% of patients 
in this study being Caucasian and 79.2% being female. A larger, more 
diverse patient population would provide more generalizable results. 

CONCLUSIONS
In conclusion, this study showed a significant improvement in liver 

enzyme levels following bariatric metabolic surgery in patients with 
NAFLD. This finding supported the use of bariatric metabolic surgery 
as a treatment modality for NAFLD to prevent increased liver fibrosis 

and progression to end stage liver disease. This study also demonstrated 
a reduction in the prevalence of comorbid conditions including type 
II diabetes mellitus and hyperlipidemia. Future controlled prospec-
tive studies should quantify the potential adverse effects of bariatric 
metabolic surgery on both bone and biliary function, as these are both 
theoretically preventable adverse events that could be addressed with a 
better understanding of the underlying pathogenesis. 
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ABSTRACT
Introduction. Studies of anti-vaccine attitudes in the perinatal time 
period previously have not paid special attention to the MMR and 
varicella vaccines. Because both contain live attenuated virus, a con-
traindication during pregnancy, it is important to assess barriers to 
vaccination clinically during preconception to avoid the known fetal 
morbidity associated with congenital rubella or varicella infection.
Methods.  The primary outcome of this study was to determine preva-
lence of patients with nonimmune status for rubella and varicella in the 
setting of advanced reproductive care. Secondary outcomes of inter-
est included further understanding nonimmune reproductive-aged 
women's attitudes toward MMR and varicella vaccination during 
preconception. Patient records with laboratory orders for rubella or 
varicella immunoglobulin titers, placed at the KU Advanced Reproduc-
tive Care clinic between January 2017 and June 2020, were reviewed 
(n = 2,217). A cross-sectional survey was administered to patients with 
a laboratory reported negative titer result. 
Results. Prevalence of nonimmunity to either rubella or varicella rep-
resented 6.0% (n = 134) and 3.8% (n = 85) of records, respectively; 
nineteen records (0.6%) demonstrated nonimmunity to both. The 
women who did not receive recommended vaccines following a non-
immune titer result (n = 19) most commonly cited their rationale was 
to not delay fertility treatment further (n = 8), a requirement when 
receiving live attenuated virus vaccines.
Conclusions. The prevalence of nonimmune persons in the study 
population fell within the range recognized to be sufficient for herd 
immunity. The majority of survey respondents indicated that CDC rec-
ommended vaccinations were of high personal importance, with strong 
congruence of thought among those who answered in favor of vaccines 
when posed with several true or false statements about personal beliefs 
and vaccine efficacy. The risk/benefit analysis of postponing fertility 
treatment to achieve adequate levels of immunity should be a focused 
discussion when establishing fertility treatment goals with patients in 
the setting of advanced reproductive care. 
Kans J Med 2021;14:215-219

INTRODUCTION
Many components of prenatal care are endorsed by the literature 

of several physician organizations, one of which is routine screening 
for communicable disease.1-4 The recommended tests for communi-
cable disease screening are to be performed at the initial prenatal care 

visit and include documentation of immunity to rubella and varicella, 
serum tests for human immunodeficiency virus, syphilis, hepatitis B 
virus (HBV), and endocervix or vaginal swab for chlamydia. Hepati-
tis C virus (HCV) historically has been included as a selective testing 
option and remains as such according to guidelines from Society 
for Maternal-Fetal Medicine; however, the U.S. Centers for Disease 
Control and Prevention (CDC) recently revised its position and now 
suggests all pregnant women be screened for HCV except where 
prevalence of infection is less than 0.01%.5,6 Importantly, screening is 
conducted because non-immune pregnant women and their fetuses 
who are exposed to these diseases experience higher morbidity than 
nonpregnant women.7 

Of this panel, three diseases are preventable by vaccine: rubella, 
varicella, and HBV. An in-depth review of literature revealed that while 
there were several studies specifically regarding anti-influenza vaccine 
attitudes in women of childbearing age and pregnant women, measles, 
mumps, and rubella (MMR) and varicella largely have been ignored.8,9 

Both MMR and varicella vaccines contain live virus, thus are contra-
indicated during pregnancy, so the window of opportunity requires 
anticipating pregnancy, if at all possible, through preconception coun-
seling.10 Recommendations for non-immune pregnant women are to 
avoid exposure until postpartum, when live vaccines are no longer con-
traindicated. With increasing rates of nonimmunity due to anti-vaccine 
attitudes,11 primarily held by parents for their young children, avoiding 
exposure may be a challenge in geographic locations where population 
disease burden is high. 

As defined by The American Society of Reproductive Medicine, 
“The goal of prepregnancy care is to reduce the risk of adverse health 
effects for the woman, fetus, and neonate by working with the woman 
to... address modifiable risk factors”.4 Control of existing health condi-
tions, limiting teratogen exposure, nutritional status, and treating or 
preventing infections are a few examples of risk factors that are con-
sidered modifiable, thus should be discussed during preconception 
counseling. 

Preconception counseling around vaccines within the setting of an 
infertility clinic is a unique, understudied population. Since the timing 
of conception theoretically is controlled with treatment, providers 
have the opportunity to prevent the morbidity known to be associated 
with exposure to rubella and varicella. The primary outcome of this 
study was to assess the prevalence of nonimmunity within the patient 
population seeking fertility assistance. Secondary outcomes of inter-
est included further understanding non-immune, reproductive aged 
women’s attitudes toward MMR and varicella vaccination during the 
preconception timeline and assess how these attitudes may impact fer-
tility treatment goals. 

METHODS
A cross-sectional survey was performed to assess prevalence of fer-

tility clinic patients who were non-immune to rubella and varicella. The 
population of interest was identified through a report of all patients 
with a venipuncture order placed at the University of Kansas Center 
for Advanced Reproductive Medicine between January 2017 and June 
2020 and was narrowed by laboratory draw orders that included rubella 
and varicella antibody titers. Using the electronic medical record, the 
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laboratory order for rubella and varicella titer. The laboratory-reported 
qualitative value for each titer was used to determine each patient’s 
status: immune, equivalent, or non-immune. To meet inclusion criteria, 
patients had to have a laboratory-reported qualitative value of non-
immune for either rubella or varicella serology titers.

Patients within the equivalency range for IgG were considered 
to have positive immunity since the University of Kansas Center for 
Advanced Reproductive Care did not recommend further vaccinating 
patients within the equivalency range routinely; therefore, they would 
not have been advised to receive a vaccine and would not meet inclu-
sion criteria for this study. Patients with unknown titer results for both 
rubella and varicella were excluded from analysis. 

The survey was comprised of 27 questions and took an estimated 
10 minutes to complete. Questions were posed in a variety of formats, 
including true/false, prepared answer multiple choice, and optional 
free-text response fields. Survey respondents supplied basic demo-
graphic information (gender, ethnicity, race, education, age, and annual 
household income as a function of federal poverty limits) followed by 
answering 15 questions about self-reported general attitudes toward 
vaccines, self-reported incidence of follow-up, recency of vaccine coun-
seling, and knowledge of CDC vaccination recommendations. 

In 2017, Reavis et al.12 conducted a cross-sectional survey assess-
ing parental attitudes toward MMR vaccination for children under 18, 
using a 5-point Likert scale to measure average support for or denial of 
statements regarding the vaccine. Similarly, conclusions in this study 
were drawn by making the assumption that personal affirmation of a 
statement is a surrogate marker for belief in effectiveness of the vaccine 
but hold no statistical significance. Respondents’ attitudes toward the 
protective effects of vaccination were analyzed further by relationship 
to the respondent. This was measured using the following questions, 
with the relationship association in parentheses: personal feelings 
about the importance of receiving the influenza vaccine during preg-
nancy (Flu-self/fetus), plans to follow CDC recommended vaccination 
schedules for their children (CDC-children), and belief in the ability of 
the varicella vaccine to protect others who are immunocompromised 
(Varicella-others). 

True knowledge regarding the vaccines of interest was measured by 
percent correctly answered questions based upon CDC “what everyone 
should know” criteria for the MMR and chickenpox (varicella) vac-
cines.13,14 This percentage was compared to self-reported confidence 
in knowledge of each vaccine, rated as a sliding scale between 0 and 
100. In an attempt to control for the influence of recency bias on true 
knowledge, respondents were asked to provide the time frame in which 
they were last counseled on the MMR or varicella vaccines.

Study data were collected and managed using REDCap® electron-
ic data capture tools hosted at University of Kansas Health System. 
Patients received an explanatory email with an informed consent form 
and a self-administered survey. In an attempt to maximize the response 
rate, reminder emails were sent twice after which the study team made 
one phone call per non-respondent.

Data were summarized using frequencies and percentages for cat-
egorical data and mean and standard deviations for continuous data. 

        PRECONCEPTION CARE AND VACCINE ATTITUDES 
            continued.

Basic descriptive statistics were calculated for demographic data, and 
all quantitative variables regarding vaccine beliefs, history, and knowl-
edge. Answers from open-ended questions were grouped into common 
themes, with consideration for similarity and pervasiveness, and ana-
lyzed qualitatively. This study was approved by the Human Subjects 
Committee at the University of Kansas School of Medicine.
RESULTS

A total of 2,217 records were identified to have lab orders for rubella 
and varicella titers with 89.3% (n = 1,979) of patients’ demonstrating 
immunity to both. Non-immune status to rubella and varicella rep-
resented 6.0% (n = 134) and 3.8% (n = 85) of records, respectively. 
Non-immune status to both rubella and varicella was nominal (0.6%, 
n = 19) and had no underlying factors identified that would delineate 
this group from the larger study population.

 There was a small discrepancy between the number of non-immune 
patients (n = 238) and number of surveys administered (n = 244).  
Surveys were administered to 238 non-immune patients with a valid/
current email address or phone number on file. Some non-immune 
patients were identified by providers on the same day as their lab 
titer resulted and subsequently were administered a survey without 
being included in the REDCap® report totals. In addition, a select few 
patients represented two survey invitations since they provided a valid 
email address after the initial survey link was sent. There were 73 com-
pleted surveys, making the response rate per all administered surveys 
equal to 29.9%. 

Self-reported demographics are shown in Figure 1 and Table 1. 
The minimum and maximum participant ages were 21 and 43 years, 
respectively, and the average age was 31.8 years. Eight of the 73 survey 
respondents did not provide age data.

Figure 1. Survey participant age in years at time of survey completion. Ages 
are presented by number that fell within each age range, and the percentage 
each range represents of all respondents who provided a value for this metric 
(n = 65).
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Table 1. Survey participant demographics including race, ethnic-
ity, highest level of education, and annual income by household (n 
= 73). 

Race Number of responses 
n (% of total)

White 62 (84.9%)

Black or African American 6 (8.2%)

Asian 3 (4.1%)

More than one 2 (2.7%)

Ethnicity
Hispanic or Latino 3 (4.1%)
Not Hispanic or Latino 70 (95.9%)

Highest level of education
High school or equivalent 4 (5.5%)
Post-secondary non-degree award 2 (2.7%)
Some college, no degree 7 (9.6%)
Associate degree 7 (9.6%)
Bachelor’s degree 26 (35.6%)
Master’s degree 22 (30.1%)
Doctoral or professional degree 5 (6.8%)

Annual income by household
< $16,910 1 (1.4%)
$16,911 - $33,820 3 (4.1%)
$33,821 - $50,730 5 (6.8%)
$50,731 - $67,640 9 (12.3%)
$67,641 - $84,550 6 (8.2%)
$84,551 - $101,460 16 (21.9%)
$101,461 - $118,370 5 (6.8%)
> $118,370 28 (38.4%)

Of respondents, 73.6% elected to receive recommended vaccines (n 
= 54). The highest selected rationale as to why they elected to receive 
the recommended vaccinations was that “It was recommended by my 
provider” (n = 50). Several respondents also selected, “I understand 
the potential severity of rubella and/or varicella symptoms” (n = 35). 

The desire not to postpone attempts to conceive was the most 
selected option among the 19 participants that opted not to receive the 
recommended vaccines (n = 8, Table 2). “Other” open-ended rationale 
included the following comments: “I’ve just been lazy. I need to do it”, 
“I was not offered vaccine”, “I was immune”, “Already pregnant when 
notified of titer results...would have gotten vaccination and delayed 
attempts to conceive”.

Participants’ answers to questions regarding vaccine attitudes, as 
they related to CDC-children and Varicella-others, indicated that they 
placed an overall high importance on recommended vaccinations. Sixty-
seven (91.7%) of respondents anticipated following CDC guidelines for 
childhood vaccines for current and future children and acknowledged 
the statement, “Healthy people who get vaccinated against varicella 

can protect immunocompromised people from being exposed to the 
disease” as true. Participants were less likely to recognize the protec-
tive effects of vaccines in relationship to Flu-self/fetus, with 56 (76.7%) 
indicating that they personally felt it was important to receive the flu 
vaccine during pregnancy. Respondents provided rationale as to why 
the flu vaccine was not important during pregnancy included, “never 
received flu vaccine prior in life” and “rarely effective at predicting what 
viruses to protect against in upcoming flu season”.

Table 2. Participant prepared multiple choice survey results 
regarding why they did or did not elect to receive the recommended 
vaccines, and the timeframe in which they last spoke with their 
health care provider about these vaccines.

From the following list, please select any 
that align with why you elected to receive the 
MMR (measles, mumps, rubella) and/or var-
icella (chickenpox) vaccines upon a negative 
immunity titer. (N = 54)

Number of responses 
n (% of total)

It was recommended by my provider 50 (92.6%)
Personal or religious beliefs 10 (18.5%)

I understand the potential severity of rubella 
and/or varicella symptoms 35 (64.8%)

Other 4 (7.4%)
Of the following, please select all that may 
be true as to why you did not elect to receive 
the MMR (measles, mumps, rubella) and/or 
varicella (chickenpox) vaccines. (N = 19)

Number of responses 
n (% of total)

I did not wish to postpone my attempts to 
conceive 8 (42.1%)

Personal or religious beliefs -
I have already received the vaccination series 
once and did not want to proceed with receiv-
ing a second series

6 (31.6%)

I have already received the vaccination series 
twice and did not continue with a third series 
upon the recommendation from my provider

3 (15.8%)

Effectiveness has not been proven -
These diseases have been eradicated -
Preference for natural way of living -
Fear of needles -
Fear of adverse reactions -
Too many vaccines given at once can compro-
mise the immune system -

Other 6 (31.6%)
Select the time frame in which you last 
recall speaking with a health care provider 
about either the MMR (measles, mumps, 
rubella) or varicella (chickenpox) vaccines. 
(N = 73)

Number of responses 
n (% of total)

< 6 months 34 (46.6%)
6 months - 1 year 17 (23.3%)
> 1 year 13 (17.8%)
I do not recall 9 (12.3%)
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The time frame in which women reported they last spoke with their 
providers about MMR or varicella vaccines was evaluated in six-month 
intervals. Most survey participants reported having discussed the vac-
cines with their providers within the previous six months (n = 34, Table 
2). 

The study population’s average self-reported confidence in knowl-
edge of MMR and varicella CDC recommendations was 66.0% and 
61.0%, while their calculated true knowledge of CDC recommenda-
tions for specific populations, scheduling, and effectiveness of MMR 
and varicella vaccines were 72.7% and 79.0%, respectively. 

To analyze differences between thought and action, self-reported 
follow-up immunizations for rubella and/or varicella were compared 
with the vaccine attitudes (Flu-self/fetus, CDC-children, Varicella-oth-
ers). Forty-four of the 54 women who elected to receive the necessary 
vaccine(s) after a negative titer result affirmed protective effects for 
Flu-self/fetus. Seven of the 19 women who did not elect to receive 
the necessary vaccine(s) after a negative titer result denied protective 
effects for Flu-self/fetus. 

Higher rates of concordant thought were observed in those who 
acknowledged some protective effects compared to those who denied 
some or all of the above-mentioned questions.  Fifty-four women 
affirmed protective effects for all Flu-self/fetus, CDC-children, and 
Varicella-others (96.4%, total n = 56), compared to five women who 
denied protective effects for both Flu-self/fetus and Varicella-others 
(29.4%, total n = 17), two of which also denied protective effects for 
CDC-children.

By percent, calculated true knowledge of vaccines was generally 
greater than self-reported confidence. Since participants were more 
likely to have discussed vaccines with their provider within the past six 
months to one year, recency may have influenced retention of knowl-
edge about each vaccine (Table 2). All participants demonstrated a 
fairly high level of understanding regarding the vaccine specific CDC 
recommendations, with an average of 79% correct for varicella recom-
mendations and 72.5% for MMR recommendations. Further analysis 
demonstrated that there was no difference in true knowledge or self-
reported confidence between the individuals who were or were not open 
to further education regarding MMR and varicella vaccines (Table 3). 

Table 3. Survey participant self-reported confidence in knowl-
edge of MMR and varicella vaccines, broken down by openness 
to receiving further education on the topic.

Indicated 
openness to 

further vaccine 
education

Average self-
reported 

confidence in 
knowledge of 

CDC 
recommendations

Average answer 
accuracy regarding 

vaccine specific 
CDC 

recommendations

MMR Yes, n = 52 66.4% 73.0%
No, n = 21 66.2% 72.0%

Varicella Yes, n = 52 61.3% 79.0%
No, n = 21 61.0% 79.0%

DISCUSSION
At 6.0% prevalence of non-immunity to rubella, the study popula-

tion was well within the 15% non-immune population threshold value 
accepted by the World Health Organization (WHO) to be protected 

by herd immunity.15 Plans-Rubió16 suggested that the rubella R0 
requires a threshold of 83 - 94% prevalence of protected individuals 
to achieve herd immunity, notably much higher than that recognized 
by the WHO. The same analysis found that the varicella R0 requires 
86 - 91% prevalence of protected individuals for herd immunity. Based 
on these suggested thresholds, the 3.8% prevalence of non-immunity to 
varicella found in this study population is protected by herd immunity. 
Non-immunity rate within the study population would theoretically 
have decreased even further if the 73.6% (n = 54) survey respondents 
who reported receiving the recommended vaccines achieved adequate 
immunity; however, record of receiving the vaccine was not requested 
nor were any subsequent titers reviewed.  

Those who did not continue to receive the recommended vaccina-
tions most commonly cited their rationale as “not wishing to delay 
treatment”. The American Society for Reproductive Medicine and 
the American College of Obstetricians and Gynecologists committee 
opinions uphold that pregnancy is contraindicated for four weeks after 
vaccination with a live attenuated virus.17,18 In contrast, Keller-Stani-
slawski et al.19 conducted a review over the risks of disease compared 
to the risk of vaccinating during pregnancy and determined that the 
wait time prior to conception following MMR is “purely precaution-
ary”. Further research regarding the necessity of a wait period prior to 
conception may be valuable for managing expectations in women who 
would forgo vaccination in this scenario. 

Survey respondent demographics were not depictive of all women 
who seek preconception care. The study population was remarkable 
for being highly educated, wealthy, and non-Hispanic Whites. Fujimoto 
et al.20 conducted a retrospective cohort study across several assisted 
reproduction technology (ART) centers and reported demographic 
findings similar to this study population in regard to age, racial, and 
ethnic distributions. This comparison supported external validity 
within the setting of ART, while validity to other preconception/prena-
tal care settings remains unknown without comparison to demographic 
data, although unlikely.

One respondent stated that they were a healthcare worker and 
required to have immunity to these diseases. The results of the study 
could have been clearer if occupation demographic data were col-
lected to isolate for healthcare workers, a population expected to have 
increased knowledge about vaccines compared to the general public. 
Without controlling for this variable, it was possible that this data set 
represented a higher-than-average true knowledge, as well as higher 
confidence, than the general population. Level of education was collect-
ed but not quantified, therefore cannot be correlated with confidence. 
Some responses could be quantified, but to do so would compromise 
the validity of any positive or negative correlation.

CONCLUSIONS
The purpose of this study was to determine the prevalence of non-

immunity within the patient population at the University of Kansas 
Center for Advanced Reproductive Medicine. Rubella and varicella 
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immunity titer results showed that this population falls well within 
the parameters recognized to be protected by herd immunity. Upon 
receipt of a non-immune titer result, most study participants continued 
to receive the recommended vaccination. The number of participants 
with negative and mixed attitudes of MMR, varicella, influenza, and 
general childhood vaccines was lower than the number who held 
positive attitudes and recognized the beneficial effects of vaccines. 
Additionally, many patients expressed they would feel open to further 
vaccine education from their provider. In light of the increased litera-
ture demonstrating maternal anti-vaccine attitudes, these results are 
reassuring for providers who wish to initiate such conversations with 
their patients.8,11,14

Additional retrospective analyses need to be performed that evalu-
ate the necessity of a 28-day wait time until treatment, following the 
administration of a live attenuated virus vaccine. Based on the atti-
tudes presented in the results of this survey, the risk/benefit analysis of 
postponing fertility treatment to achieve adequate levels of immunity 
should be a focused discussion when establishing fertility treatment 
goals with patients in the setting of ART clinics.

Potential areas for further investigation include comparing preva-
lence of non-immunity within this study population to local immunity 
rates via state vaccine records, and how the two compare demographi-
cally to determine generalizability. Other ideas to be explored could 
include analysis of data from generalist obstetrics and gynecology or 
primary care offices to evaluate the number of patients screened for 
preventable disease prior to conception as compared to the first pre-
natal visit, screening results, and surveys to assess the rate of follow-up 
if results show non-immunity.
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ABSTRACT
Introduction. Pregnant women in rural areas face a unique set of 
challenges due to geographic maldistribution of obstetric services. The 
perspectives of rural Kansas women were sought regarding experience 
of birth and satisfaction with maternity care.
Methods.xMedical student research assistants facilitated discussion 
groups and structured interviews in rural Kansas communities dis-
tributed throughout the state with women who had an uncomplicated 
delivery in the last 24 months. Participants were recruited via conve-
nience sampling from clinic medical records and appointments over a 
two-to-three-week period. Guiding questions were used to facilitate 
discussion. Survey instruments were used to gather information about 
satisfaction with maternity care. Data for qualitative and quantitative 
analysis was aggregated using Rural Urban Commuting Area (RUCA) 
codes.
Results. Fourteen groups with 47 total participants completed the 
survey and discussion. Participants came from large rural, small rural, 
and isolated areas in Kansas as described by RUCA Code Four Cat-
egory Classification. Survey results indicated that satisfaction with 
maternity care in participants’ home county was significantly higher in 
small rural and isolated compared to large Rural RUCAs. Qualitative 
analysis results showed positive experiences related to doctor char-
acteristics, relationship with doctor, doctor’s involvement with care, 
alternative labor options, and distance convenience. Negative experi-
ences were related to doctor bedside manner, doctor not there until 
delivery, and staff related complaints.
Conclusions. Kansas women in small rural and isolated RUCA codes 
appeared to be more satisfied with care. Kans J Med 2021;14:220-
226

INTRODUCTION
Women’s satisfaction with maternity services is an important 

measure of quality and is integral to any assessment of quality or plans 
for improvement of maternity care.1 Studies have suggested that quality 
of care is a complex concept.2-7 Many factors contributed to women’s 
satisfaction including organization of care, resources, facilities, per-
ceived physician concern, communication with physician and staff, 
perception of shared decision-making, perceived safety, and the tech-
nical competence of the practitioner. 

Women in rural areas face a unique set of challenges due to a geo-
graphic maldistribution of obstetric services.8 In 2012, half of U.S. 
counties lacked a single obstetrician-gynecologist. Overall, the density 

of obstetrician-gynecologists declined from metropolitan to micro-
politan to rural counties.9 Family physicians play an important role 
in providing maternity care services in U.S. rural hospitals, including 
cesarean deliveries.10 While small rural hospitals providing maternity 
care services by family physicians showed no evidence of difference in 
perinatal outcome,11 the challenges of decreased access and increased 
distance to travel for maternity care have been correlated with an 
increase in adverse birth outcomes.12,13 The impact of rurality on mater-
nal satisfaction has been studied previously; however, the correlations 
vary and there is a lack of research on rural care in America. Studies in 
Australia,14 New Zealand,15 and Northwest Ethiopia16 showed a negative 
correlation between rurality and maternity care satisfaction; whereas a 
study from Nepal17 showed a positive correlation, and a Scottish study18 
showed no correlation. Additionally, two Canadian qualitative studies 
reported that birth experience was influenced by geographic realities, 
the availability of local health services resources, and relational care 
characterized by time spent with the patient, continuity, and person-
alization.19-20

No assessment of satisfaction of maternity care has been conducted 
in rural Kansas, though variation in population density and population 
to physician ratio would suggest that differences might be found.21 We 
hypothesized that geographical area and access to maternity care in 
rural and remote areas in Kansas impact the maternal birth experience 
and satisfaction with care.

METHODS
Study Design. Rural-Urban Commuting Areas (RUCA) were used 

to stratify the rurality of the maternal care experiences. The University 
of Washington published a four-category classification scheme using 
a division of the RUCA codes into urban, large rural, small rural, and 
isolated areas.22 Using the ERS 2010 RUCA code database22 and the 
University of Washington four-category classification scheme,23 14 
family medicine clinics in 12 Kansas communities representing large 
rural, small rural, and isolated RUCAs were identified as medical 
student clinical rotation sites that offered maternity care with labor 
and delivery. Thirteen second-year medical students placed in these 
communities conducted the patient recruitment, informed consent, 
discussion, and survey facilitation at their respective site according to a 
standardized protocol. The family medicine clinics were a combination 
of private and hospital associated clinics. 

Inclusion criteria included women 18 years old or older who had 
given birth without significant complications in the past 24 months. 
Patients with birth complications were excluded as it was a project 
goal to explain satisfaction with a typical birth experience and compli-
cations were expected to occur rarely. Patients meeting the inclusion 
criteria were recruited via convenience sampling and were identified 
from the clinic medical records and were invited via phone call using a 
standardized script or while in clinic for an appointment to participate 
in the study. No incentive was provided for participation.

This investigation employed a cross-sectional study design using a 
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combination of discussion groups/structured interviews and a single 
administration of a survey instrument. Groups utilized the same 
set of questions (Table 1), protocol, and informed consent. These 
guiding questions were developed from a similar focus group study 
assessing maternity care,20 the input of the Kansas Rural Obstetrics 
Access Taskforce patient and community workgroup,24 and utilized 
the approach to conducting a focus group described by the Mobiliz-
ing for Action through Planning and Partnerships (MAPP) Network 
developed by the National Association of County & City Health 
Officials.25 Discussions and interviews were led according to a stan-
dardized protocol by a trained medical student research assistant and 
were audio recorded. Transcription was completed by a third-party 
and transcripts were used for qualitative analysis. Participant iden-
tifying information was not tied to the discussion comments for the 
purpose of anonymity.

Table 1. Guiding questions for all discussion groups.
1.  Tell us about your experience of birth.
2.  What maternity care services did you have access to in your community?
3.  How satisfied were you with the services available?
4.  Did you go to another community for maternity care, and if so, why?
5.  What items are important in choosing where you get maternity care?
6.  If you could change things to promote better maternity care in your   
      community, what would they be?

In addition to facilitated group discussion, participants completed a 
paper survey. Survey responses were recorded by research assistants. 
Study data were managed using the REDCap® electronic data capture 
tools hosted at the University of Kansas Medical Center. REDCap® 
is a secure, web-based software platform designed to support data 
capture for research studies providing: 1) an intuitive interface for vali-
dated data capture; 2) audit trails for tracking data manipulation and 
export procedures; 3) automated export procedures for seamless data 
downloads to common statistical packages; and 4) procedures for data 
integration and interoperability with external sources.26,27  

The survey obtained participant zip code of residence (which was 
used to look up the RUCA code), age, ethnicity, average annual house-
hold income, level of education, number of deliveries, miles traveled 
to most recent delivery, and satisfaction of maternity care in home 
county. These survey questions were developed from the input of the 
Kansas Rural Obstetrics Access Taskforce patient and community 
workgroup,24 and were based on bypass behavior, distance to delivery 
options, number of deliveries, ethnicity, age, and income.28 Participant 
identifying survey information was not linked to patient discussion 
group comments for anonymity. The University of Kansas Medical 
Center Institutional Review Board approved this study protocol.

Data Analysis. The primary outcome of interest was patient sat-
isfaction of rural maternity care. This outcome was investigated using 
a mixed methods approach with qualitative analysis of discussion 
group transcriptions and quantitative analysis of survey results. The 

qualitative analysis began with development of the codebook of words, 
phrases, and patterns by two principal investigators. Each of the 14 
transcripts was coded using the codebook by three team members, 
including two medical student research assistants previously involved 
in discussion group facilitation and one principal investigator. Any dis-
agreements between the three coders were resolved by discussion. To 
ensure consistency, quality, and accuracy, each of the completed coded 
transcripts was reviewed and discussed by the entire team. Codes were 
added and/or combined as needed based on team consensus.

An inductive analysis of the transcripts was conducted to capture 
richness beyond the language constraints built into the codebook. 
The team discussed each transcript and compiled emerging ideas into 
thematic categories. Team members then pulled quotes from corre-
sponding transcript segments to support the themes. 

Quantitative analysis of survey data used Spearman correlation 
to measure the association between satisfaction and the following 
socio-demographic characteristics: RUCA code, average household 
income, education level, ethnicity, age, multiple pregnancies vs. first 
time, and miles travelled for prenatal care. Self-reported satisfaction 
was measured by a single item asking participants to express their level 
of agreement with the following statement: “I am satisfied with mater-
nity care services in my home county”. Responses were collected on 
a 5-point Likert scale ranging from “strongly agree” to “strongly dis-
agree”. Variables were recoded from ordered categories to numeric 
levels, with level 1 corresponding to the level lowest in magnitude (i.e., 
smallest RUCA category, least frequent, least satisfied, lowest educa-
tion level, least time or distance travelled). Partial correlation measured 
the association between RUCA and satisfaction, controlling for dis-
tance travelled. Statistical analysis was conducted using R version 4.0.5. 
All analyses were based on two-tailed tests with alpha = 0.05. 

Variables for hospital in zip code, hospital with labor and delivery 
in zip code, hospital in county, and hospital with labor and delivery in 
county were derived via internet search from patient reported zip code. 
Patients also reported the hospital location of their most recent deliv-
ery. This was compared to the search results for hospital in county with 
labor and delivery and hospital in zip code with labor and delivery to 
derive the variables for most recent delivery in hospital with labor and 
delivery in county and most recent delivery in hospital with labor and 
delivery in zip code. Variables for county and zip code were derived and 
reported as zip code correlates with RUCA designation; however, many 
rural hospital resources were designated by county. 

RESULTS
Participants. Fourteen groups with 47 total participants com-

pleted the survey and discussion. Average group size was three 
participants. The 14 discussion groups were held in 12 Kansas 
counties distributed throughout the state as shown in Figure 1. The 
participants were an average of 28.3 years old (range 20 - 37 years), 
Caucasian (96%), and had a mean annual household income greater 
than $50,000 (68%). Participants were distributed by RUCA codes 
per four-category classification as follows: 17/47 (36%) large rural, 
13/47 (28%) small rural, and 17/47 (36%) isolated. Subject demo-
graphics are shown in Table 2. 
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Table 2. Participant descriptive statistics and demographics.*
Variables Total (N = 47)
Age** 28.3
     20 - 24 11 (23%)
     25 - 29 18 (38%)
     30 - 34 13 (28%)
     35 - 49 5 (11%)
Ethnicity
     White/Caucasian 45 (96%)
     Other 2 (4%)
Education level
     Some high school, no diploma 1 (2%)
     High school graduate 2 (4%)
     Some college credit, no degree 9 (19%)
     Trade/technical training 1 (2%)
     Associate degree 13 (28%)
     Bachelor’s degree 18 (38%)
     Master’s degree 3 (6%)
Annual household income
     Less than $10,000 1 (2%)
     $10,000 - $14,999 0 (0%)
     $15,000 - $24,999 4 (9%)
     $25,000 - $49,999 13 (28%)
     $50,000 - $99,999 24 (53%)
     $100,000 - $149,999 4 (9%)
Number of births (including the birth within last 24 months)

     1 22 (47%)
     2 16 (34%)
     3 5 (11%)
     4 3 (6%)
     5 or more 1 (2%)
Distance traveled for most recent delivery
     0 - 20 miles 37 (79%)
     20 - 40 miles 8 (17%)
     40 - 60 miles 2 (4%)
Four-category RUCA codes
     Large rural 17 (36%)
     Small rural 13 (28%)
     Isolated 17 (36%)
Hospital in zip code 32 (68%)
Hospital with labor and delivery in zip code 30 (64%)
Hospital in county 46 (98%)
Hospital with labor and delivery in county 42 (89%)
Delivery at hospital with labor and delivery in zip code 28 (60%)
Delivery at hospital with labor and delivery in county 37 (79%)

*Data are given as number of participants (percent of total N=47) unless oth-
erwise indicated. 
**Data are given as the mean.
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Figure 1. RUCA map of Kansas using a four-code description showing locations 
of discussion groups with a four-point star.23

Of the 47 participants, 32 (68%) had a hospital in their zip code, 30 
(64%) had a hospital with labor and delivery in their zip code, 46 (98%) 
had a hospital in their county, 42 (89%) had a hospital with labor and 
delivery in their county, 28 (60%) reported delivery at a hospital with 
labor and delivery in their zip code, and 37 (79%) reported delivery at 
a hospital with labor and delivery in their county. 

Quantitative Analysis. Satisfaction survey responses grouped by 
RUCA levels are shown in Figure 2. Higher satisfaction was associated 
with more rural RUCA levels (r = -0.52, p < 0.001) and with shorter 
distance travelled for prenatal care (r = -0.31, p < 0.05).  Higher satis-
faction also was associated with more positive responses across other 
survey questions. For example, higher levels of satisfaction were asso-
ciated with greater likelihood of delivering future children at the same 
place (r = 0.50, p < 0.001) and greater likelihood of recommending the 
same place to another person (r = 0.36, p < 0.05).

Partial correlations were used to examine the relationship between 
RUCA level and satisfaction after accounting for the relationship 
between proximity to a hospital and satisfaction. The partial correla-
tion between RUCA level and satisfaction was r = -0.48 (p < 0.001) after 
adjusting for whether respondents had a hospital offering obstetrical 
services in their county or zip code. The partial correlation between 
RUCA level and satisfaction was r = -0.36 (p < 0.05) when further 
adjusting for level of agreement with the statement, “I will go for obstet-
rical services wherever I have the most confidence in the hospital and 
facilities whether this is in my county or not”.

Qualitative Analysis. A range of one to six participants was includ-
ed per discussion group/structured interview with an average of three 
participants per discussion group.  Using the codebook, discussion 
group participants’ stories of their birth experiences (responses to 
Question 1) were coded as positive or negative and responses to Ques-
tions 2 - 6 were categorized accordingly.

The mention of themes during the participant discussion groups/
structured interviews, shown in Table 3, provided insight into the differ-
ence of participant satisfaction by rurality. The codes were binary and 
counted if the theme was mentioned during the discussion/interview. 
This avoided a group of more participants having more cumulative 
codes.
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Figure 2. Satisfaction survey responses grouped by RUCA Code (n = 47).

More isolated discussion groups mentioned positive birth experi-
ences related to their doctor being family medicine trained, details 
about their hospital room, and other positive birth experiences that 
included personal attention from staff and immediate skin to skin 
contact with the baby. Participant quotes from isolated discussion 
groups supporting these themes included:  

• "[The doctor] is my general practitioner as well so they knew [my 
past medical history]. So they took care of me the whole time and 
would monitor my pregnancy and other conditions; that really did 
help."
• "I like the really big windows in my room. The natural light made 
such a big difference because I was exhausted but wasn't disori-
ented."
• "The personal attention really helped; I was the only person deliv-
ering in the hospital." 

More small rural and isolated discussion groups mentioned posi-
tive birth experiences related to convenience. Participant quotes from 
isolated and small rural discussion groups supporting the theme of con-
venience included:

• "[The hospital location] was very convenient. My doctor told me 
that if my water was to break naturally, then I would have time to 
shower and get something to eat. I had plenty of time for all of that. 
Had I not lived in the same town [as the hospital] I'm not sure if I 
would have taken the time to shower and eat something before I left. 
I probably would have been a little bit more freaked out of having to 
drive 30 minutes to the nearest hospital."
• "I was very glad that we were only 10 minutes away [from the hos-
pital] because I think I had 4 contractions in the car and I don’t think 
I could have done too many more because my baby was born soon 
after got to the hospital."

Additionally, more large rural discussion groups mentioned nega-
tive birth experiences related to their doctor. Poor bedside manner, 
doctor not there until delivery, and delivery with a different doctor were 
sub-themes identified. Participant quotes from large rural discussion 
groups supporting the theme of doctor related negative birth experi-
ences included: 

• "[The doctor] had really bad bedside manners and the whole 
experience was just miserable."
• "I thought the doctor should have been checking on me the whole 
time I was in the hospital, but she didn't come until the very last 
minute."
• "I had my baby on a weekend, and my doctor wasn't there. So I had 
a different doctor who I did not care for at all."

Themes identified as being "Factors Important in Choosing Care" 
are shown in Table 4. Across discussion groups/structured interviews 
held in large rural, small rural, and isolated Kansas RUCAs, more iso-
lated discussion groups mentioned family medicine trained and doctor 
characteristics as factors that were important to their choice of care. 
Participant quotes from isolated discussion groups supporting these 
themes included:

• "I preferred a family doctor. [The doctor] can be your OB, your 
doctor, and your kid’s doctor. So everything."
• "[The doctor] is relatable and understands my lifestyle and reli-
gious beliefs."

More small rural and isolated discussion groups mentioned con-
venience as being important to choosing maternity care. Participant 
quotes supporting the theme of convenience included:

• "I work full time and didn't want to take off half a day to doctor in 
the neighboring county."
• "My husband is a farmer and busy certain times of year; that puts 
me on my own if I need to come in fast so I wanted to deliver some-
where close."
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Table 3. Mention of themes by four-category RUCA in response to Question 1 (Tell us about your experience of birth).
Four-category RUCA by zip code of discussion 
group location Large rural Small rural Isolated

Theme Sub-theme (examples) n = 4 n = 5 n = 5

Positive experience

Doctor related

Doctor characteristics (available, open, makes me 
laugh, supportive, communication/bedside manner, 
trust/confidence, trust/respect of other doctors, par-
ent/doctor has kids too)

4 3 5

Family medicine trained/"general practitioner" 2 - 3
Staff related (OB nurse, nurse, midwife, lactation consultant) 4 3 5
Resource related Room related (own room, natural light) 1 1 3
Distance related Convenience 1 3 4
Medical related (VBAC, epidural) - 2 1
Other (personal attention, immediate skin to skin) - - 3

Negative experience

Doctor related 4 1 1
Staff related 2 2 3
Distance related - 1 1
Medical related (Gestational 
Diabetes, nausea, epidural, 
induction)

1 1 3

Other (billing confusion, lack 
of communication with referral 
center)

- 2 1

Table 4. Mention of themes by four-category RUCA in response to Question 5 (What items are important in choosing where you get 
maternity care?).

Four-category RUCA by zip code of discussion 
group location Large rural Small rural Isolated

Theme Sub-theme (examples) n = 4 n = 5 n = 5

Factors important in 
choosing care

Doctor related

Doctor characteristics (comfortable with doctor, 
bedside manner, character, personality, credibility, 
trust, relatable)

1 2 4

Family medicine trained 1 1 3
Female provider 1 1 1

Personal relationship with doctor - 1 1
Distance related Doctor response time - 2 1

Convenience 1 5 5
Resource related factor (labor options, doula, birthing class, VBAC, lactation consulta-
tion) - 1 1

Recommendation from others/reputation 2 2 1
Patient works at hospital/clinic 1 3 1

       PATIENT PERSPECTIVES OF MATERNITY CARE
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DISCUSSION
Key Findings. The quantitative analysis of survey results suggested 

that rurality influences satisfaction of maternity care, specifically that 
women in small rural and isolated Kansas RUCA codes appeared to be 
more satisfied with care. From qualitative analysis of the discussions/
interviews, these results seemed to be a factor of convenience of having 
a local maternity care option, as well as influenced by doctor character-
istics and family medicine training.

As many rural counties rely on maternity care provided by family 
physicians,10 we expected mention of family medicine trained doctors 
during the discussions/interviews. For isolated discussion groups, the 
theme of family physicians was identified as a doctor related positive 
experience, as well as a factor important to choosing care. Addition-
al comments linked to mention of care by a family physician include 
“relationship with doctor”, “delivery with my doctor”, and “prior experi-
ence with doctor”. These results highlighted the broad scope of practice 
including maternity care offered by family physicians. 

Female provider was identified from the discussions as a factor 
influencing maternity care decisions. This theme was not mentioned 
in previous studies regarding satisfaction of rural care, nor was it cap-
tured in the survey results. The influence of this theme in rural Kansas 
warrants further investigation.

The derived variables of hospital in zip code, hospital with labor 
and delivery in zip code, hospital in county, and hospital with labor 
and delivery in county suggested a disproportion of facilities that did 
not offer labor and delivery. This disproportion has been described as 
“obstetrical deserts”.24 Despite the existence of this disproportion in 
our study, the majority of participants were satisfied with their mater-
nity care. 

When compared to the derived variables of hospital with labor and 
delivery in zip code and hospital with labor and delivery in county, the 
derived variables of delivery at hospital with labor and delivery in zip 
code and delivery at hospital with labor and delivery in county showed 
a difference of 2 (4%) and 5 (11%), respectively. Further investigation 
is needed to explain these differences, but it may represent “bypass 
behavior” or a patient’s choice to seek services other than those offered 
in their home county.28

Implications and Application of Findings. The identified themes 
and codebook will inform future research questions and projects, 
including a clinic survey of women in rural areas regarding satisfaction 
of care and distance traveled.

Study Limitations. The number of participants was not reflective 
of the more than 9,853 births in rural Kansas counties during the time 
of the study; there were a total of 36,264 live births statewide.29 The 
selection of study participants was through general solicitation and par-
ticipants were not selected randomly. However, there was no specific 
selective process to get participants. Overall, the convenient sampling 
method made the results subject to general bias. Participant recruit-
ment was not bilingual and may have contributed to under sampling of 

Hispanic populations in rural Kansas.  Additional bias is acknowledged 
as some participants reported working for or having worked at the local 
clinic and/or hospital. There was, however, good representation across 
the state by region and RUCA code.

CONCLUSIONS
Women in small rural and isolated RUCA codes in Kansas appeared 

to be more satisfied with their maternity care. From the discussions/
interviews, these results seemed to be a factor of the convenience of a 
local maternity care option as well as doctor characteristics and family 
medicine training.
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INTRODUCTION
Purulent pericarditis (PP), a neutrophilic effusion in the pericar-

dial space, is relatively uncommon and frequently identified only 
post-mortem.1 When presented, prompt diagnosis and intervention is 
a necessity, as the mortality rate ranges from 20 - 30% and can be as 
high as 80% if left untreated.1,2 It also may result in cardiac tamponade 
which is a rare yet life-threatening complication reported in patients 
of all ages and levels of immunocompetency.3 The antibiotic era has 
changed the landscape of PP incidence, with pneumonia being the most 
common risk factor, along with cardiothoracic procedures, and immu-
nocompromised states.4 The most common organisms isolated from 
such infections are usually gram positive bacteria including Staphylo-
coccus and Streptococcus. While other organisms are uncommon due 
to effective antibiotics and antifungals in the post-antibiotic era, their 
incidence may be increasing, likely from increased use of percutaneous 
procedures.5 The following case highlighted Actinomyces as a cause 
of PP and cardiac tamponade in a patient initially misdiagnosed with 
sarcoidosis.

CASE REPORT
A 22-year-old male presented to the emergency department (ED) 

with intermittent, non-specific shortness of breath. In the ED, his 
vitals and physical exam were unremarkable and overall, he appeared 
well. Laboratory studies, including basic chemistry and blood counts, 
were also unremarkable. No cultures were done. Initial x-ray showed 
enlarged hila and lymphadenopathy (Figure 1). Computed tomogra-
phy (CT) of the chest revealed mediastinal lymphadenopathy, multiple 
solid and subsolid nodules, most notably in the right upper and middle 
lobes. 

The patient was discharged from the ED with a referral to pulmonol-
ogy for suspected lymphoma versus sarcoidosis given imaging findings. 
He underwent an endobronchial ultrasound with the biopsy of station 
4R and 7 lymph nodes. Pathology revealed necrotizing granulomas with 
a negative stain for fungal or mycobacterial organisms. Further workup 
for Histoplasma capsulatum was negative. Given the unremarkable 
findings on physical exam and in the laboratory studies, the patient 
tentatively was diagnosed with sarcoidosis and started on prednisone.

Figure 1. Chest x-ray showed enlarged hila and lymphadenopathy.

Approximately three weeks later, the patient presented to the ED 
with progressive, non-specific chest pain of two to three weeks dura-
tion. Vitals and physical exam were pertinent for tachycardia, and the 
patient appeared generally anxious. His electrocardiogram (EKG) 
showed diffuse ST segment elevation (Figure 2). Repeat imaging was 
unable to rule out pulmonary embolism definitively, but chest x-ray and 
CT were unchanged. The patient was diagnosed with acute pericarditis 
and his two-day hospital course was unremarkable. At this time, 2-D 
echocardiogram (echo), blood cultures, basic chemistries, and troponin 
levels were unremarkable. The patient’s pain significantly improved 
with limited intervention, and he was given a prescription for colchicine 
0.6 mg twice a day upon discharge.

Figure 2. Electrocardiogram showed diffuse ST segment elevation.

Two days following this discharge, the patient presented to the ED 
with severe dyspnea, diaphoresis, and chest pain. Pertinent physical 
exam findings included distant heart sounds, shallow breathing, and 
obvious distress. Labs were pertinent for white blood cell count of 
45 x 103/µL, troponin of 0.62 ng/ml, and overall metabolic acidosis. 
EKG again showed diffuse ST elevations, and bedside echo showed 
large pericardial effusion with suspected tamponade. He subsequent-
ly underwent subxiphoid pericardiotomy (pericardial window) with 
drainage of grossly purulent fluid with cultures collected and sent to 
the lab. Empiric antibiotics, vancomycin and piperacillin-tazobactam, 
were started. 
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Although blood cultures were not recollected on this admission, spec-
imen cultures grew Parvimonas micra, Prevotella (undifferentiated), 
Actinomyces odontolyticus, and Peptostreptococcus (undifferentiated). 
Targeted therapy with ampicillin-sulbactam was started. Echo obtained 
four days following admission showed near complete resolution of 
pericardial effusion, but had residual fluid with fibrous appearance. 
Given organisms cultured, further investigation into the oral cavity was 
done. Panorex imaging of the mandible showed one dental caries, and 
physical exam of the oral cavity was unremarkable. He was discharged 
home with plan to receive four to six weeks of intravenous antibiotics 
before changing to oral maintenance for several months, pending clini-
cal picture.

DISCUSSION
The most common organism isolated in PP infections is Staphy-

lococcus aureus, accounting for approximately 31% of cases, followed 
by Streptococcus pneumoniae.1 Fungal infections have increased in 
incidence recently. Anaerobic causes of PP are uncommon, although 
increasing;5 multi-organism anerobic infections are rarer.6 Actinomy-
ces isolated from PP is rare, fastidious, and multi-factorial in nature. 
Patients can have subclinical presentations that delay diagnosis. Acti-
nomyces as a cause of PP dates as far back as 1950.6 A majority of cases 
are related to either significant cardiothoracic surgery, periodontal 
infection, alcohol abuse, or a previous diagnosis of pneumonia or dis-
seminated Actinomyces infection. The four organisms isolated in this 
case were far higher than the average of 1.4 per specimen.7 While it is 
suspected that Actinomyces is the predominate infectious organism 
present, the other organisms may increase virulence or provide other 
unknown contributions.8 This requires further investigation.

The pathogenesis of PP is well-documented and includes hema-
togenous spread, intrathoracic trauma, subdiaphragmatic spread, or 
from an intrathoracic site such as pneumonia or suppurative medias-
tinal lymphadenitis.6 Actinomyces causing PP is usually secondary to 
intrathoracic spread.9 In this patient, it was suspected that his initial 
symptoms were from pulmonary actinomycosis and the diagnosis of 
sarcoidosis was inaccurate. 

Actinomyces is usually spread from the oropharynx or upper gas-
trointestinal track via aspiration or inhalation and is related to poor 
oral and dental hygiene.8 Unfortunately, the biopsy tissue was sent for 
pathology and not for culture, thus Actinomyces could not be identified. 
It is likely that the transbronchial lymph node biopsies of station 4R 
and 7 may have allowed the infection to spread from the respiratory 
track into the pericardium given the anatomical proximity. 

Antimicrobial agents, proper source control, and drainage are the 
mainstay of treatment in patients with PP.9 Prior to culture results, the 
patient was started on empiric antibiotics, vancomycin and piperacil-
lin-tazobactam. Actinomyces is classically sensitive to penicillin, but 
given the presence of other anaerobic organisms on culture, the treat-
ment was broadened to ampicillin-sulbactam. Most patients require 
at least four to six weeks of intravenous antibiotics followed by oral 
suppression to clear the infection.10 

CONCLUSIONS
Sarcoidosis is a diagnosis of exclusion and should be made only after 

infection has been ruled out by tissue culture. Purulent pericarditis
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caused by Actinomyces and other anaerobic organisms is uncommon. 
Both the indolent and acute presentations of PP should be recognized, 
as well as how the clinical course impacts the management, treatment, 
and outcome of the infection.
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INTRODUCTION
Since its introduction, the electrocardiography (ECG) has become 

the most commonly performed cardiac diagnostic procedure and a fun-
damental tool of clinical practice.1,2 It is indispensable for the diagnosis 
and prompt treatment of patients with acute coronary syndromes and 
is an accurate, noninvasive tool for diagnosing cardiac conduction dis-
turbances and arrhythmias. Proper, standard ECG leads placement is 
essential in providing accurate information from the recordings. Modi-
fied limb leads placement on the torso has the important advantages 
of ease and speed of application, particularly in emergent situations 
and has become commonplace. However, modified limb placement 
was reported to have unwanted abnormal ECG findings.3 Clinically 
significant abnormal ECG findings due to this modified, non-standard 
limb placement are illustrated by two cases.

CASE REPORT
ECG Illustration 1. A 74-year-old patient with known severe isch-

emic cardiomyopathy was admitted for congestive heart failure and 
atrial fibrillation with type 2 myocardial ischemia. The initial 12-lead 
ECG (Figure 1A) was obtained with limb leads placed on the torso 
position and reported as “ST elevation and possible acute inferior wall 
myocardial infarction (MI)”. Repeat ECG with limb leads placed in 
standard, distal limb positions showed resolution of “ST elevation” in 
the inferior leads (Figure 1B).

Figure 1A. ECG Illustration 1 with torso limb leads placement showed ST 
elevation in leads III, mimicking acute MI.

Figure 1B. ECG Illustration 1 with standard limb leads placement showed no 
ST elevation in lead III.

ECG Illustration 2. This ECG (Figure 2A) with torso limb leads 
placement was obtained in a 76-year-old patient which showed the 
presence of a Q wave in lead aVL suggestive of an old lateral wall MI. 
When the limb leads were moved from torso position to standard 
distal limb positions, a repeat ECG (Figure 2B) showed resolution of 
Q waves in lead aVL.

Figure 2A. ECG Illustration 2 with torso limb leads placement showed Q 
waves in lead aVL, suggestive of prior lateral MI.

Figure 2B. ECG Illustration 2 with standard limb leads placement showed 
normal QRS morphology in lead aVL.

This is an open-access article distributed under the terms of the Creative Commons Attribution Non-Commercial No Derivatives (by-nc-nd) License. (CC-BY-NC-ND 4.0: https://creativecommons.
org/licenses/by-nc-nd/4.0/)



KANSAS JOURNAL of  M E D I C I N E

230

DISCUSSION
Because of its broad applicability, the accurate recording and 

precise interpretation of the ECG is critical. The establishment of, and 
adherence to, professionally developed and endorsed evidence-based 
standards for all phases of the ECG procedure is an important step in 
ensuring the high level of precision required and expected by clinicians 
and their patients.4,5 The standard 12-lead ECG consists of three limb 
leads (leads I, II, and III), three augmented limb leads (leads aVR, aVL, 
and aVF), and six precordial leads (V1 through V6).4

Historically, limb lead electrodes have been attached at the wrists 
and the ankles with the patient in the supine position. For routine 
12-lead recording, the American Heart Association (AHA) statement 
of 1975 recommended placement of the four limb lead electrodes on 
the arms and legs distal to the shoulder and hips,4 and not necessar-
ily on the wrists and ankles. Different placement of lead electrodes on 
the limbs can alter the ECG.6 Clinically, recording of the ECG from 
the upper arm rather than from the wrist to reduce motion artifact has 
become popular and is facilitated by the development of disposable 
tab electrodes. However, it affects ECG voltages and durations, most 
importantly in the limb leads. 

Noise from motion of the arms and legs during ambulatory and exer-
cise ECG can be reduced by placement of the limb leads on the torso 
position. This is described as the Mason-Likar lead position, in which 
the arm electrodes are placed in the infraclavicular fossae medial to the 
deltoid insertions and the left leg electrode is placed midway between 
the costal margin and iliac crest in the left anterior axillary line.7 Torso 
limb leads placement sometimes is used to reduce motion artifact 
during recording in infants. This modified lead placement may affect 
QRS morphology more than repolarization compared with standard 
ECG, including false-negative and false-positive infarct criteria.3,6,8

The torso limb leads placement is a very common practice. This non-
standard modification has the important advantages of ease and speed 
of application, especially in an emergency. The limb movement artifact 
also is reduced. This application was promoted by ECG manufacturers 
with diagram of such limb lead positions posted on their ECG machines 
(Figure 3). Present ECG illustrations showed that clinically significant 
ECG findings could be observed with the modified leads placement. 
Such abnormalities could lead to unnecessary investigations, proce-
dures, and worries for the patients. Thus, ECGs recorded with torso 
placement of the extremity electrodes cannot be considered equivalent 
to standard ECG for all purposes and should not be used interchange-
ably with standard ECGs for serial comparison, according to guideline 
recommendations,4,5 with exception for situations that torso limb lead 
placement may be appropriate. In the latter situation, these ECGs 
should be marked with “torso limb leads position” to alert the clini-
cian to its limitations and repeat ECG with standard lead position is 
warranted for confirmation when abnormal findings are encountered.
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Figure 3. Diagram of ECG leads placement posted on a commercial ECG 
machine. 

CONCLUSIONS
In summary, the ECG is the most widely used cardiac diagnostic tool 

in the clinical practice. Standard lead electrode placement according 
to guideline recommendations5 should be observed closely to avoid 
abnormal findings which might lead to further, unnecessary testing, 
or procedures and worries for patients. All ECG with torso limb lead 
placement during exercise testing, urgent acquisition, or in other 
appropriate situations should be marked as such to alert clinician of its 
limitation. When abnormal findings are encountered, ECG with stan-
dard lead placement should be repeated for confirmation.
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INTRODUCTION
Hypopharyngeal perforation is a rare but potentially serious injury 

typically resulting from instrumentation or external penetrating 
trauma.1-3 Perforation following blunt trauma is even more rare.1 Due 
to the nature of this injury and the serious complications that can arise, 
prompt and proper diagnosis is key for a good patient outcome and 
prognosis. This case report describes an unusual case of a hypopharyn-
geal perforation believed to have been caused by a dislodged chinstrap 
of a football helmet.

CASE REPORT
An 18-year-old male presented to a local emergency department 

following a high school football game. He complained of hoarseness 
and difficult, painful swallowing. During the game, he was running with 
the ball when he was hit in the facemask of his helmet twice during the 
same play. After the first hit, the chinstrap of his helmet became dis-
lodged posteriorly and rotated under his chin. With the second hit to his 
facemask, he felt the chinstrap tighten, forcing him to swallow. He con-
tinued to play a majority of the game but began to notice anterior neck 
pain, shortness of breath, odynophagia, sore throat, and hoarseness.

 On initial examination, the patient's voice was raspy and he com-
plained of anterior neck pain with odynophagia. The decision was 
made to transfer the patient to the nearest Level I trauma center for 
further evaluation of suspected blunt neck trauma.

Upon arriving at the trauma center approximately one hour later, the 
physical exam revealed a small (1 cm) midline mandibular laceration, 
stable vital signs, and clear breath sounds bilaterally. Mild soft tissue 
swelling of the neck suggesting possible subcutaneous emphysema was 
found, however, no crepitus was noted. A chest radiograph was within 
normal limits. The patient’s cervical spine was non-tender to palpation 
along the spinous processes with full range of motion. 

Cervical radiographs revealed air in the prevertebral soft tissues, 
posterior to the hypopharynx (Figure 1). A computed tomography 
(CT) scan of the neck was performed, revealing an irregularity of the 
posterior hypopharyngeal wall and extensive air in the soft tissues of 
the neck extending from the nasopharynx to the mediastinum (Figures 
2 and 3). An esophagram confirmed the diagnosis of a small posterior 

hypopharyngeal perforation (Figure 4).

Figure 1. Lateral cervical radiograph displaying air in the prevertebral soft 
tissues, posterior to the hypopharynx.

Figures 2 and 3. CT scan exhibiting irregularity of the posterior hypopharyn-
geal wall and extensive air in the soft tissues of the neck extending from the 
nasopharynx to the mediastinum.

Figure 4. Esophagram confirming a hypopharyngeal perforation due to con-
trast leak into soft tissue.
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The patient initially was admitted to the Intensive Care Unit for 
close observation. He was kept nil per os (NPO) and treated conser-
vatively with cefotetan 1 gram every 12 hours and metronidazole 500 
milligrams every 12 hours intravenously. Esophagrams were repeated 
every two days and showed gradual improvement with no extravasation 
noted by the sixth day of hospitalization. At that time, the patient was 
afebrile with a normal white blood cell count and differential. His initial 
symptoms of anterior neck pain, shortness of breath, and odynophagia 
were resolved. The patient was dismissed on a clear liquid diet with 
close outpatient follow-up. An esophagram three weeks after the initial 
injury confirmed a healed lesion.

DISCUSSION
Pharyngoesophageal injury leading to hypopharyngeal perforation 

is a rare clinical condition.4 The majority of hypopharyngeal perfora-
tions presented to trauma centers are after iatrogenic, penetrating, or 
blunt trauma to the neck.1-6 Blunt trauma is responsible for less than 
2% of hypopharyngeal perforations with most following a fall, blunt 
assault, motor vehicle or motorcycle collisions, or direct impact during 
sports activities.3,6-10   

Perforations are most likely to occur at the hypopharyngeal-
esophageal junction. This area, known as Killian’s dehiscence, lacks 
the longitudinal muscle fibers of the inferior pharyngeal constrictor 
and consists solely of mucosa and serosa.7,11-13 The most commonly 
postulated mechanism of perforation from blunt trauma is shearing 
force after cervical hyperextension with concurrent compression of 
the larynx against the vertebral bodies.7,14,15 Various other blunt trauma 
mechanisms have been thought to contribute to these injuries, such 
as barometric perforation (hyperextension of the neck with a closed 
airway combined with forced exhalation), forced compression of soft 
tissues against hypertrophic anterior cervical osteophytes, and dis-
placed hyoid fracture resulting in pharyngeal perforation.7,14,15 Based 
on the physical and diagnostic findings, the likely mechanism of injury 
of this patient occurred as a result of compression of the larynx against 
the vertebral bodies by the chinstrap during the initial hit, followed by 
a shearing force during the second hit. 

Aerodigestive tract injury (ATI) can cause serious morbidity and 
may result in increased mortality if not diagnosed and treated expe-
ditiously.6,8,16 In a patient with a history of instrumentation or blunt 
trauma, common symptoms that should prompt suspicion of hypo-
pharyngeal injury include subcutaneous emphysema, chest or neck 
pain, odynophagia, dysphagia, dysphonia, and hemoptysis.8,11 In addi-
tion, it has been suggested that “the presence of hoarseness or stridor 
is an important indicator of potential upper ATI when concomitant 
emphysema is present”.8 Extent and location are critical in determining 
management of this injury; thus, appropriate use of diagnostic studies is 
crucial in the identifying hypopharyngeal perforations.11

There is no consensus regarding the best diagnostic study for a sus-
pected hypopharyngeal perforation, but some combination of plain 
radiographs, CT scans, fluoroscopy, and nasopharyngolaryngoscopy 
have been recommended in evaluating patients for this injury.11,17-19 
Radiographs of the chest and lateral cervical spine are reasonable initial 
studies and may demonstrate cervical emphysema suggesting hypo-
pharyngeal peroration. CT scans with water-soluble contrast can be 
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utilized to rule out other injuries and determine the precise location 
of a perforation.10,16,18-20 Fluoroscopic swallow studies are highly sen-
sitive and can confirm a hypopharyngeal perforation.8,18,19 Ultimately, 
direct visualization through endoscopy is the diagnostic gold standard, 
however, this may not be necessary in all cases.21 

The absence of management guidelines for a pharyngoesophageal 
injury, particularly for optimal operative management, probably results 
from the infrequent incidence of these injuries. Most recommenda-
tions are extrapolated from penetrating neck trauma experiences.16 
Historically, surgical treatment has been the preferred management 
of hypopharyngeal perforation secondary to blunt trauma.19,21 Recent-
ly, a trend toward nonoperative treatment has been emerging which 
includes broad spectrum antibiotics, NPO status, parenteral nutrition, 
and follow-up imaging studies.3,18,22

Criteria to select patients for nonoperative management are not well 
defined. Some have recommended this approach for perforations under 
2 centimeters in length, presentation within 24 hours, no oral intake in 
the interval between injury and presentation to the hospital, and no 
signs of systemic infection or injury superior to the arytenoid cartli-
age.2,4,16 Overall, the management and treatment of hypopharyngeal 
perforation varies depending on the severity of the injury, as numer-
ous factors influence treatment decisions: time of clinical presentation, 
physical signs and symptoms, degree of extravasation of contrast media, 
and the location and size of the perforation.1-3,6,10,15,18,19,22

CONCLUSIONS
Hypopharyngeal perforation secondary to blunt trauma is uncom-

mon. The unique mechanism of injury seen in this case demonstrated 
the need for heightened level of suspicion when assessing a patient with 
pertinent symptoms. Hypopharyngeal perforations are associated with 
high morbidity and even mortality if not recognized early and treated 
properly and promptly.
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INTRODUCTION
Black and Latinx individuals face many diabetes-related disparities 

compared to non-Hispanic Whites.1-3 In 2002, The Diabetes Preven-
tion Program (DPP) clinical trial demonstrated a 58% reduction in 
diabetes incidence among adults with prediabetes who reduced their 
body weight by 5 - 7%.4 In 2018, Medicare started offering reimburse-
ment to healthcare and community organizations delivering the DPP, 
using a performance-based payment methodology that does not 
account for racial and ethnic disparities.5 Blacks and Latinxs are less 
likely than non-Hispanic Whites to achieve the performance bench-
mark required for full DPP reimbursement,6 which can discourage 
providers from delivering DPP to these groups.7 We discuss how the 
Medicare DPP reimbursement model and the dismissal of racial and 
ethnic disparities associated with diabetes are problematic and provide 
alternative approaches to adapt Medicare reimbursement for DPP to 
mitigate disparities in diabetes prevention efforts. 
Diabetes Prevention and the Medicare Reimbursement Program 

Blacks and Latinxs face striking injustices and disparities in health 
outcomes and healthcare services in the United States.1 Type 2 diabetes 
(hereafter referred to as diabetes) is one disease where these disparities 
are clear.3 Compared to non-Hispanic Whites, Blacks and Latinxs face 
higher rates of diabetes prevalence, worse diabetes control, and higher 
rates of diabetes-related complications and mortality.2 These diabe-
tes-related health disparities are projected to worsen through 2030.8 

Therefore, delivering effective preventive interventions for Black and 
Latinx individuals with prediabetes can reduce diabetes-related dis-
parities for these groups while also reducing the burden of diabetes 
nationwide, and reducing the high costs associated with the disease.1

To date, the best evidence for guiding strategies to prevent diabetes 
at the individual level comes from randomized clinical trials of lifestyle 
interventions (i.e., adherence to a healthy diet and physical activity), 
such as the Diabetes Prevention Program (DPP).4 The DPP clinical 
trial published in 2002 demonstrated that a mean body weight loss 
of 5 - 7% among adults with impaired glucose tolerance or impaired 
fasting glucose (known as prediabetes) led to a 58% reduction in dia-
betes incidence after three years.4 Blacks and Latinxs represented 
35.6% of the sample and the incidence of diabetes was similar among 
non-Hispanic Whites, Blacks, and Latinxs, which gives support to the 

claim that the DPP is effective for these two minority groups under 
experimental conditions. The original findings, followed by a 10-year 
follow-up study that reaffirmed positive benefits on diabetes incidence 
outcomes,9 led to implementation of the National Diabetes Prevention 
Program (National DPP) in 2012. 

The National DPP is a year-long lifestyle change program admin-
istered through healthcare and community organizations that partner 
with the U.S. Centers for Disease Control and Prevention (CDC). Key 
features of the program include a 16-session core curriculum focused 
on a healthy diet and physical activity, and regular engagement with 
a certified lifestyle coach and group support sessions over the course 
of a year. The primary measure of the DPP’s effectiveness is partici-
pants’ percentage change in body weight from the beginning to end of 
the intervention.6

A report from the National DPP released by the CDC showed that 
between 2012 and 2016, 14,747 adults with prediabetes participated 
in the program in healthcare and community settings, of which 13.8% 
were Blacks and 10% were Latinxs.6 Following the findings of the origi-
nal clinical trial,4,9 a minimum of a 5% reduction of body weight was set 
as a benchmark for success for all participants in the program. However, 
only 35.5% of all participants, compared with 70% in the clinical trial, 
achieved the goal of at least a 5% body weight reduction.6 Compared 
to non-Hispanic Whites, Blacks and Latinxs who participated in the 
National DPP were half as likely to achieve a 5% weight loss. Similarly, 
multiple implementation studies have shown that compared to non-
Hispanic Whites, Blacks and Latinxs are less likely to enroll in the DPP 
and to lose body weight.10-14 In general, studies have discussed lower 
engagement to the intervention (i.e., adherence to a healthy diet and 
physical activity) and other non-intervention related factors, such as 
social, economic, and environmental factors, as the main reasons for 
low enrollment and low effectiveness among these groups.10-14

In 2018, Medicare started offering reimbursement to healthcare and 
community organizations delivering the DPP to incentivize broader 
adoption of this intervention among the 24 million seniors with pre-
diabetes in the U.S. (the equivalent of 46% of the U.S. population with 
65 years or older).15 Of note, Black and Latinx Medicare beneficia-
ries have a higher prevalence of diabetes compared to non-Hispanic 
Whites (38%, 38%, versus 23%, respectively). Implementing Medicare 
reimbursement for the DPP provides an important policy conduit for 
potentially addressing these high rates of diabetes prevalence among 
both Blacks and Latinxs.

Medicare reimbursement for DPP services is contingent on a 
performance-based payment methodology. Full Medicare reimburse-
ment for delivering the DPP requires that participants achieve the 
5% weight loss benchmark established by the earlier clinical trial.4,9 

DPP reimbursement is reduced significantly starting with month six of 
the program if individual participants have not achieved the required 
weight loss. For example, from months 7 - 12, providers can receive up 
to $124 per participant if the required weight loss is achieved, but only 
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$30 per participant who does not achieve the required weight loss 
(Table 1). Payment is not risk-adjusted for economic, social, and envi-
ronmental factors and does not account for findings from the National 
DPP6 and from other studies10-14 that show Black and Latinx partici-
pants are less likely to achieve the 5% weight loss benchmark.
Limitations of Medicare DPP Reimbursement: Disadvantages 
for Blacks and Latinxs 

When Medicare reimbursement for the DPP was first announced, 
it received immediate criticism based on concerns that the structure 
of the reimbursement would discourage broad dissemination of the 
program and widen health disparities. Ritchie et al.16 offered an analysis 
on critical limitations of this reimbursement model, calling attention to 
the fact that tying payment to a 5% weight loss outcome was likely to 
discourage providers serving minority populations to offer the program, 
since these populations are less likely to achieve the 5% benchmark 
due to economic, social, and environmental factors. Later, at least two 
analyses projected that Medicare reimbursement might be insufficient 
to cover the DPP’s costs, particularly for healthcare systems serving a 
majority of Black and Latinx participants.7,17 Unsurprisingly, a recent 
analysis shows 9 of the 10 states with the largest population of Blacks 
and Latinxs have severe shortages of Medicare DPP providers.18

Greater DPP uptake among non-Hispanic Whites and less access 
among Blacks and Latinxs have the potential to exacerbate the previ-
ously discussed diabetes-related health disparities by increasing the 
gap in the prevalence of diabetes between these two minority groups 
and non-Hispanic Whites. Yet, no changes have been made to the 
Medicare DPP reimbursement model to date to address the fact that 
Blacks and Latinxs experience systemic barriers to achieving the 5% 
weight loss benchmark required by the Medicare DPP reimbursement 
model, and simultaneously have higher rates of diabetes. Moreover, 
other large payers, including Medicaid, have started to follow the same 
model to reimburse for the DPP.5,19

Dismissal of Racial and Ethnic Disparities in DPP Reimburse-
ment

By not adjusting payment for economic, social, and environmental 
factors influencing weight loss success, Medicare reimbursement for 
the DPP maintains the predominant biomedical model approach used 
in the U.S. healthcare system. This approach views diabetes preven-
tion solely as an individual effort and responsibility, feasible through 
adherence to a healthy diet and physical activity. This model of reim-
bursement disregards that Black and Latinx populations are less likely 
to achieve the required weight loss due to structural and systemic barri-
ers outside of individual behaviors. In other words, this approach fails to 
account for economic, social, and environmental factors that influence 
behavior change and are particularly important to individuals attempt-
ing to prevent diabetes.

First, Blacks and Latinxs face challenges related to economic factors. 
Blacks and Latinxs have the lowest household income in the U.S.20 

Among Medicare beneficiaries, a total of 19% of Blacks and 18% of 

Latinxs are below 100% of the Federal Poverty Level compared to 8% 
of non-Hispanic Whites.15 Limited economic resources generally are 
linked to higher consumption of a poor diet quality and less engage-
ment in recreational physical activity, which in turn, are associated with 
obesity.21,22 

Social and environmental factors, such as where a person lives and 
works, have an important impact on diet quality and physical activity as 
well. Neighborhoods with a large concentration of Blacks and Latinxs 
tend to have less access to healthy food options; Blacks and Latinxs 
also experience fewer opportunities to exercise and lower quality 
resources.23,24 Additionally, they are more likely to have low-paying jobs 
with worse working conditions, more work hours, and fewer benefits.25 

Taken together, these factors may be associated with less available time 
to exercise and to buy and cook healthy foods. Moreover, Blacks and 
Latinxs are less likely to try to lose weight.26 Among middle-aged and 
older adults (the majority of DPP participants), Blacks and Latinxs are 
significantly less likely than non-Hispanic Whites to engage in physical 
activity and healthy dietary behaviors for weight loss.27 

These realities help to explain why Blacks and Latinxs have been less 
likely to achieve the expected 5% body weight reduction compared to 
non-Hispanic Whites. However, the current 5% weight loss benchmark 
for Medicare DPP reimbursement ignores these systemic economic, 
social, and environmental barriers that disadvantage these two minor-
ity groups. Assuring that reimbursement for the DPP is equitable for 
different populations is imperative, as it can help to mitigate racial and 
ethnic disparities in the burden of diabetes for millions of individuals 
in the country.
Accounting for Racial and Ethnic Disparities in the DPP Reim-
bursement Model

Medicare and other payers should consider alternative reimburse-
ment approaches for the DPP. Particularly, to improve DPP outcomes 
for Blacks and Latinxs and reduce the harmful consequences of racial 
and ethnic disparities in disease burden of diabetes, payers and health 
systems considering reimbursement models could improve upon the 
current Medicare DPP model to address disparities in at least three 
different ways. 

First, as others have recommended,16 we suggest revising the 5% 
weight loss threshold for full reimbursement. While the 5% weight 
reduction should be encouraged, previous studies have shown a linear 
association between any body weight reduction and reduction of dia-
betes incidence,28,29 suggesting that any reduction of body weight can 
be beneficial in attempting to prevent diabetes. Therefore, we recom-
mend that sites receive full reimbursement if participants reduce and 
maintain some body weight. Revising this threshold has the potential to 
encourage providers to deliver the DPP intervention to more partici-
pants from racial and ethnic populations and increase the likelihood of 
Blacks and Latinxs to receive the intervention.

Second, reimbursement should be risk-adjusted based on ben-
eficiaries’ socioeconomic status and race/ethnicity, an approach that 
has been used previously by other Medicare efforts.30,31 These are two 
measurable social risk factors that should be considered in DPP reim-
bursement. Sites providing care to low-income Blacks and Latinxs 
should receive an adjusted rate for each participant. These partici-
pants may require more intensive care and greater costs to overcome 
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Table 1. Medicare DPP payment structure. 
Core Sessions 
Months 0 - 6

Core maintenance sessions
Months 7 - 12

Ongoing maintenance sessions
Months 13 - 24

16 sessions 3 sessions 3 sessions 3 sessions 3 sessions 3 sessions 3 sessions
Attendance 
only

Attend 1 session 
total: $26 (G9873) 
Attend 4 sessions 

total: $52 (G9874) 
Attend 9 sessions 

total: $94 (G9875)

Attend 2 sessions 
(without at least 

5% WL): $15 
(G9876)

Attend 2 sessions 
(without at least 

5% WL): $15
(G9877)

5% WL and attendance must be achieved to receive payment during ongoing 
maintenance sessions

Attendance 
and weight 
loss

5% WL is not 
required to receive 

payment

Attend 2 sessions 
(with at least 
5% WL): $63 

(G9878)

Attend 2 sessions 
(with at least 
5% WL): $63 

(G9879)

Attend 2 sessions 
(with at least 
5% WL): $52 

(G9882)

Attend 2 sessions 
(with at least 5% 

WL): $52
(G9883)

Attend 2 sessions 
(with at least 
5% WL): $52 

(G9884)

Attend 2 sessions 
(with at least 
5% WL): $52 

(G9885)
Additional 
codes

5% WL achieved: $165 (G9880)
9% WL achieved: $26 (G9881)
Bridge payment: $26 (G9890)

Report attendance at sessions that are not associated with a performance goal. Non-payable codes should be listed on the same claim as the 
payable code with which they are associated: $0 (G9891)

Maximum possible payment per eligible beneficiary: $689;
Table adapted from Medicare Diabetes Prevention Program (MDPP) Quick Reference Guide to Payment and Billing.

barriers they face to achieving the same outcomes as more advantaged 
participants.31 Doing so may prevent underpayment and appropriately 
incentivize sites serving Blacks and Latinxs to provide the program for 
these groups. 

Third, payers could consider providing supplemental financial 
support to low-income participants to offset the costs of healthy meals 
and access to physical activity-related facilities aiming to overcome 
some of the barriers faced by these individuals to engaging in behavior 
change. These two strategies were used on the original DPP clinical 
trial4 and as others have shown, it can increase participants’ likelihood 
of eating healthier food and exercising, and improve DPP atten-
dance,32,33 which in turn may improve weight loss outcomes.

CONCLUSIONS
In short, the DPP has been shown to prevent diabetes effectively 

among Blacks and Latinxs under ideal experimental conditions.4 

However, Medicare’s current reimbursement model for the DPP 
overlooks the fact that Blacks and Latinxs are less likely to achieve 
the required weight loss under real world conditions. Medicare also is 
dismissing the data showing reimbursement is insufficient to cover the 
program’s cost for these populations. This model appears to be insuf-
ficient for creating widespread adoption of the DPP among sites caring 
for Black and Latinx beneficiaries by discouraging providers serving 
these groups to pursue the DPP. Even though reimbursement for the 
DPP, as one policy, is unable to address all economic, social, and envi-
ronmental factors or to eliminate health disparities fully, the current 
reimbursement model is poised to exacerbate disparities by further 
disadvantaging the quantity and quality of DPP services delivered to 
Blacks and Latinxs. A new risk adjusted DPP reimbursement model 
may pave the way to improved prevention of diabetes and mitigation of 
racial and ethnic disparities in the disease burden of diabetes. While we 

intended to provide initial evidence about the need to consider alterna-
tive approaches for reimbursement of the DPP, more robust evidence is 
needed to determine best practices and optimal reimbursement benefit 
designs for improving DPP uptake among racial and ethnic minority 
populations and improving diabetes prevention outcomes. Interven-
tions addressing providers knowledge about delivering the DPP for 
Blacks and Latinxs also can be useful to improve access to the DPP for 
these groups.
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We read with great attention the recent case report published in the 
Kansas Journal of Medicine about the peculiar association of morphea, 
celiac disease, dermatitis herpetiformis, and dermatomyositis in a male 
adult.1 We would like to highlight the genetic link between morphea 
and autoimmune disorders like celiac disease, along with the potent 
role of human leukocyte antigen (HLA) genes that may lay behind. In 
fact, numerous case reports in the literature depict similar lesions of 
morphea, notably in celiac patients with diabetes2,3 and those individu-
als share a common pool of HLA alleles.4

Several studies investigating autoimmune diseases associated with 
morphea have identified an increased risk probably linked to a genetic 
(i.e., HLA) susceptibility.5,6

Genetically, several HLA alleles are associated with morphea and 
also strongly related to celiac disease and dermatomyositis,7 as well as to 
other autoimmunes conditions like rheumatoid arthritis (HLA DRB1 
*04)8, multiple sclerosis (HLA DRB1*15 and HLA DQB1*06:02)9, 
autoimmune thyroiditis (HLA-DR3)10,11, and type 1 diabetes (HLA-
DR3-DQ2 and HLA-DR4-DQ8).12 

The near-future seems promising for a real "genetic card" (e.g., 
through HLA typing) offered to each patient with autoimmune disor-
ders, and the early detection of all genetic, HLA-related risk is a strong 
perspective of personalized medicine for early diagnosis and individu-
alized long-term management.
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We appreciated Boutrid and Rahmoune for their remarks regarding 
our report in the letter to the editor.1 The authors first reference several 
case reports describing morphea-like lesions in patients with celiac 
disease and diabetes. Next, they highlighted the genetic links between 
several autoimmune diseases (AD): morphea, celiac disease, diabetes, 
rheumatoid arthritis, multiple sclerosis, and autoimmune thyroiditis. 
Coexistence of multiple AD commonly is seen, and the combination 
of at least three ADs is called multiple autoimmune syndrome.2 This 
is analogous to multiple endocrinopathies seen in autoimmune poly-
endocrinopathy syndrome, also called polyglandular autoimmune 
syndromes, that have identified genetic mutations.3 These clusters of 
disorders and named syndromes help to correlate disorders together, 
and if recognized, may lead to additional testing for early diagnosis and 
treatment.

We agreed with the authors that the association of various HLA 
genes with AD bolsters our understanding of the nature of the auto-
immune conditions and has implications for improved medical care in 
the future. Several studies have identified specific HLA gene variants 
associated with an increased risk of the particular disorders men-
tioned in our paper. For example, HLA DQB1*02 is associated with 
celiac disease, dermatitis herpetiformis, and dermatomyositis.4-8 Addi-
tionally, HLA DRB1*04 is associated with celiac disease, dermatitis 
herpetiformis, dermatomyositis, and morphea.4,9

The authors discussed a potential situation in the future where each 
patient with an AD could receive HLA testing. The utility of such a 
practice is evident. The recognition of relative risk for associated AD 
based on the genetic profile would facilitate earlier diagnoses of con-
current diseases and subsequently improved disease management. We 
commend Boutrid and Rahmoune for their commentary on our article 
which contributes knowledge and insight on this subject. We recom-
mend further studies to investigate the genetic associations between 
autoimmune diseases. As we discussed in our paper, the investigation 
of clusters of autoimmune conditions (possibly with the help of HLA 
typing) may lead to new associations and the discovery of therapeutic 
targets. 
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ABSTRACT
Introduction. Skeletal traction use generally has decreased over gen-
erations and is used most often for temporary fracture stabilization. 
Proper nursing management of patients in skeletal traction is crucial. 
A hospital protocol was created and implemented to educate and direct 
registered nurses (RNs) in the care of patients requiring skeletal trac-
tion.
Methods.xA skeletal traction management protocol was drafted and 
implemented as hospital policy. Twenty-nine RNs from an orthopae-
dic unit at a level 1 trauma center attended a financially compensated, 
45-minute, in-person, off-shift educational session. An anonymous 
pre-test utilizing a 5-point Likert scale was completed to assess RN 
knowledge and comfort regarding the following topics of traction care: 
pin care, manual traction, frame assembly, weight application and 
removal, skin evaluation, neurovascular checks, and reporting issues. 
The RNs were provided with a copy of the new hospital policy and key 
points were highlighted and demonstrated. After the demonstration, 
the RNs were given a post-test to assess their perceived knowledge and 
comfort with traction care.
Results. Statistically significant improvements in RN knowledge and 
comfort were seen in six of the seven evaluated topics. The greatest 
increase was seen in the manual traction topic. No significant change 
regarding neurovascular checks was observed with this topic having the 
highest pre-test scores.
Conclusions. A hospital protocol was created successfully and imple-
mented that significantly improved the level of RN knowledge and 
comfort with the management of patients requiring skeletal traction. 
Future studies should assess the effectiveness of annual education 
regarding the traction policy. Kans J Med 2021;14:240-242

INTRODUCTION
The use of skeletal traction devices to treat musculoskeletal inju-

ries and deformities dates to the time of Hippocrates with the use of 
wooden rods, levers, and ropes to aid in the reduction of fractures.1 Skel-
etal traction systems became more sophisticated over generations with 
important figures like Russell, Steinmann, and Kirschner credited for 
advancing skeletal traction systems in the early 1900s.2 The standard 
medical treatment of femur fractures at that time was a combination 
of closed reduction, continuous traction, and splinting. Patients would 
spend weeks in the hospital requiring continuous labor-intensive care, 

often being left with poor outcomes and long-term complications.3 
Nursing knowledge and management of skeletal traction systems was 
crucial to achieve proper function and prevent complications. 

With the advent of anesthesia, antisepsis, and skeletal imaging in the 
late 19th century, more fractures began to be treated with some form 
of internal fixation. Consequently, skeletal traction became more of a 
temporary measure used prior to definitive surgical fixation.3-5 Although 
this led to a decrease in the amount of time patients spent in continu-
ous traction, the care of a patient in traction remained a key skill set for 
nursing staff. The importance of these nursing skills was highlighted 
in 1974, when “The Do’s and Don’ts of Traction Care” was published, 
illustrating the important concepts with which nurses managing trac-
tion systems must be familiar.6 

The nursing management of patients in skeletal traction is a demand-
ing task and it remains a crucial skill set for nurses caring for orthopaedic 
trauma patients.7 In their practice of skeletal traction care, nurses con-
tinuously monitor the traction system to ensure proper use without 
harm to the patient. They perform traction pin site care to prevent 
infections and their diligent efforts to monitor neurovascular status and 
mobilize the patient are invaluable in preventing complications.8

Skeletal traction devices are utilized most often as a means of tem-
porary stabilization until definitive surgical fixation can take place. As 
continuous skeletal traction use has declined in the modern orthopaedic 
era, nursing education regarding specific traction systems and the care 
of a patient in traction also has decreased.7,9 At our level 1 trauma center, 
a gap was noticed in the education and training of nurses in this area. 
Our orthopaedic floor nurses and aides were uncomfortable manag-
ing temporary traction systems due to a lack of education regarding 
the systems. The purpose of this quality improvement project was to 
educate our nursing staff on the set-up and maintenance of commonly 
used traction systems and to create a well-defined protocol outlining the 
care responsibilities regarding patients in skeletal traction. 

METHODS
An orthopaedic skeletal traction policy was drafted (see Appendix 

at website: journals.ku.edu/kjm) and approved by the associated hos-
pital system. Registered nurses (RNs) from the orthopaedic unit at the 
level 1 trauma hospital were enrolled in a required 45-minute in-person 
educational session regarding the new policy. They were assigned to 
one of three sessions based on scheduling availability and they were 
compensated for their time. Assessment of the policy implementation 
and associated educational session was performed with a pre-test and 
post-test design to quantify improvements in comfort and knowledge. 

Sessions were initiated with anonymous completion of the “Skeletal 
Traction Pre-Test” (see Appendix at website: journals.ku.edu/kjm) by 
all present nursing staff. After collection of the pre-tests, a 30-minute 
presentation using Microsoft® PowerPoint® and visual demonstra-
tions regarding the newly implemented skeletal traction policy was 
given by two orthopaedic residents. A copy of the policy and a simpli-
fied checklist (see Appendix at website: journals.ku.edu/kjm) were 
distributed to all the participants prior to the presentation and all per-
tinent points were highlighted. A vacant hospital bed with appropriate 
components of a skeletal traction system allowed for the demonstra-
tion of proper assembly and manipulation of the system. Tips, tricks, 
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tions from the RNs during and after the presentation were answered. 
A nursing supervisor was present during the session to facilitate and 
answer any questions within the scope of nursing. After the demonstra-
tion, each individual anonymously completed the “Skeletal Traction 
Post-Test” (see Appendix at website: journals.ku.edu/kjm). The content 
of the pre-test and post-test were identical and used as a learning 
assessment tool to allow for quantification and statistical analysis.

After the three sessions had been completed, matched pre-test and 
post-test data were compiled into Microsoft® Excel®. All questions from 
the survey, except for two, were in the form of a 5-point Likert scale. These 
Likert scale items investigated nurse “knowledge” and “comfort” regard-
ing specific aspects of skeletal traction systems and the care of patients in 
skeletal traction. Nurse knowledge was self-reported with “1” represent-
ing “no knowledge” and “5” indicating “expert knowledge”. Similarly, 
nurse comfort was self-reported with “1” representing feeling “distressed 
by the task” and “5” representing feeling “at ease or comfortable with 
the task”. The topics included pin care, manual traction, frame assem-
bly, weight hanging and removal, evaluation of the skin, neurovascular 
checks, and an established protocol for reporting issues. All knowledge 
item responses were totaled, as were all comfort items, and differences 
between pre- and post-test were calculated. Of the remaining questions, 
one asked for the year the RN started working for the hospital system, 
and the other was a “yes or no” response to assess perception of any 
existing orthopaedic traction policy. The year the nurse started working 
on this unit was used as a surrogate for years of orthopaedic nursing 
experience by subtracting their response from the year of this survey. 

After consultation with a biostatistician, pre-test and post-test 
Likert data were compared using a two-tailed Wilcoxon signed-ranks 
test. A p value of 0.05 was accepted as a statistically significant result. 
The continuous variable, years of nursing experience, was assessed for 
normality using the Kolmogorov-Smirnov Test. Results showed nor-
mality could not be assumed. Therefore, bivariate associations between 
Likert scale items, knowledge difference and comfort difference, and 
years of experience were evaluated with Spearman’s Rho. All statistical 
tests were conducted with Social Science Statistics, an online statis-
tics calculator found at https://www.socscistatistics.com/tests/. At the 
recommendation of the consulting biostatistician, the revised Stan-
dards for Quality Improvement Reporting Excellence (SQUIRE 2.0) 
were used as a framework during the preparation of this manuscript.10

 
RESULTS

Participants in the educational sessions included 29 RNs. Nursing 
experience on this unit ranged from new-hire nurses to veteran nurses 
with 27 years of experience. The median nursing tenure was 3.0 years 
(0.5, 6.0). Pre-test results demonstrated that 11 of the 29 nurses (38%) 
were under the impression that there was a prior skeletal traction policy 
in place, when in fact there was not. 

Table 1 summarizes survey responses, reported as medians and 
interquartile ranges. With the exceptions of neurovascular check for 
both knowledge and comfort, results for all pre- and post-test item dif-
ferences were significant with p values being 0.004 or less. The lowest 
pre-test item observed was for frame assembly comfort for which the 
median response was 2.0 (2.0, 4.0). This response increased to 4.0 
(4.0, 4.0) for the post-test, which was the largest score improvement 
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among all items tested. Conversely, neurovascular check knowledge and 
comfort questions demonstrated the highest pre-test scores and the 
least improvement in post-test scores.

Table 1. Comparison of pre- and post-test responses by subject area.
Subject area Pre-test1 Post-test1 p2

Knowledge

Pin care 3.0 (3.0, 4.0) 4.0 (4.0, 5.0) < 0.001

Manual traction 3.0 (2.0, 3.0) 4.0 (4.0, 5.0) < 0.001

Frame assembly 3.0 (2.0, 4.0) 4.0 (4.0, 4.5) < 0.001

Weight removal/application 3.0 (2.0, 4.0) 4.0 (4.0, 5.0) < 0.001

Skin evaluation 4.0 (3.0, 4.5) 4.0 (4.0, 5.0) 0.004

Neurovascular check 4.0 (4.0, 5.0) 5.0 (4.0, 5.0) 0.754

Reporting issues 4.0 (3.0, 4.0) 5.0 (4.0, 5.0) 0.001

Total knowledge 25.0 (20.0, 26.0) 29.0 (27.5, 29.0) < 0.001

Comfort

Pin care 3.0 (2.5, 4.0) 4.0 (4.0, 5.0) < 0.001

Manual traction 3.0 (2.0, 3.0) 4.0 (3.0, 4.5) < 0.001

Frame assembly 2.0 (2.0, 4.0) 4.0 (4.0, 4.0) < 0.001

Weight removal/application 3.0 (2.0, 4.0) 4.0 (4.0, 5.0) < 0.001

Skin evaluation 4.0 (3.0, 4.0) 4.0 (4.0, 5.0) 0.001

Neurovascular check 4.0 (4.0, 5.0) 5.0 (4.0, 5.0) 0.508

Reporting issues 4.0 (3.0, 4.0) 5.0 (4.0, 5.0) 0.001

Total comfort 24.0 (19.5, 26.0) 28.0 (27.5, 33.0) < 0.001
1Median (interquartile range)
2Results are from Wilcoxon signed-rank test

Correlation between years of experience and pre-test total scores 
showed a low-to-moderate linear association: rho = 0.451, p = 0.014 for 
knowledge pre-test total, and rho = 0.463, p = 0.011, for comfort pre-
test total. However, this association appeared to decline somewhat for 
post-test responses: rho = 0.402, p = 0.031 for knowledge total, with rho 
= 0.335, p = 0.076, for comfort total. When comparing years of experi-
ence to change in total scores, no significant linear associations were 
observed: rho = 0.060, p = 0.756 for knowledge difference, with rho = 
0.063, p = 0.747 for comfort difference.

DISCUSSION
As surgical techniques have improved, skeletal traction in orthopae-

dic traumatology has transitioned from a definitive treatment modality 
to a temporary stabilization method. Proper nursing care of patients 
in traction is labor-intensive and is vital in preventing complications 
that can arise from bed confinement and traction pin sites.11 For this 
quality improvement project, the aim was to fill an important educa-
tional gap that was reported by the nursing staff, as well as to produce a 
well-defined protocol that could be implemented on a local and system-
wide scale.

We successfully created and implemented a hospital protocol 
for orthopaedic trauma patients in skeletal traction devices. We also 
provided a nursing education session and checklist to aid in their labor-
intensive care of these patients. All nurses who participated in our 
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program showed a significant increase in their knowledge of and 
comfort with traction systems and in the care for these patients.

This study was conducted over a limited time period in a frequently 
changing sample of orthopaedic floor nurses. The subjects completed 
the pre-exam, experienced the educational course, and subsequently 
completed the post-exam questionnaire in the same setting. As the 
orthopedic floor nursing staff was ever growing and changing, it would 
be reasonable to repeat this session annually or semi-annually in an 
attempt to improve nursing knowledge and comfort with skeletal trac-
tion and verify the results of this study. 

From a systems perspective, this skeletal traction management pro-
tocol may be a good educational tool for all orthopaedic nurses within 
the health care system. Further improvement may be possible by 
administering this educational course to the nursing staff on an annual 
basis. Future directions to study the efficacy of this nursing education 
program may include the longitudinal assessment of patients being 
treated with skeletal traction to determine if there are improved clini-
cal outcomes and fewer adverse effects of treatment.
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ABSTRACT
Introduction. Rehabilitation after a superior labral anterior posterior 
(SLAP) repair is an important aspect of patient outcomes; however, 
no standardized rehabilitation protocol has been defined. The purpose 
of this paper is to assess the variability of rehabilitation after a SLAP 
repair to understand the need for standardization to improve patient 
outcomes. 
Methods.xProtocols for SLAP repairs were collected through a search 
for Academic Orthopedic Programs and a general Google search using 
the terms “[Program Name (if applicable)] SLAP Repair Rehab Pro-
tocol”. Protocols were compared by sling, range of motion (ROM), 
physical therapy, return to sport (RTS), return to throwing, and biceps 
engagement and tenodesis recommendations. Protocols for non-oper-
ative or generalized shoulders were excluded.  
Results. Sixty protocols were included. A total of 61.7% (37/60) recom-
mended a sling for four to six weeks and 90% (54/60) included a full 
ROM recommendation, but time was variable. There were different 
exercises recommended, but pendulum swings were recommended by 
53% (32/60), submaximal isometrics by 55% (33/60), and scapular 
strengthening by 65% (39/60). Of the sixty protocols, 33% (20/60) 
recommended return to sports in 24 weeks and 38.3% (23/60) recom-
mended allowing throwing in 16 weeks. 
Conclusions. There was variability in protocols for SLAP repair, espe-
cially time until full ROM, RTS, and biceps strengthening. Time in sling 
and scapular strengthening were the least variable. A lack of specific-
ity within protocols in what return to throwing meant for functional 
ability made it difficult to compare protocols. Considering the large 
number of orthopedic programs, a relatively small number had pub-
lished protocols. Further studies are needed to evaluate a standardized 
post-operative rehabilitation for SLAP repairs to improve outcomes.  
Kans J Med 2021;14:243-248

INTRODUCTION
Superior labral anterior to posterior (SLAP) tears are a major cause 

of shoulder dysfunction, often found in overhead and throwing athletes.1 
They occur due to tensile overload when eccentric bicep contractions 
lift the bicep tendon off of the glenoid insertion which leads to labral 
injuries.2 Traditionally, the management of SLAP lesions begins with 
non-operative treatment for three to six months, which can include 

supervised rehabilitation, nonsteroidal anti-inflammatory drugs, 
and intra-articular corticosteroid injections to improve the function 
and pain in the joint.3 If conservative management fails to regain the 
patient’s full range of motion (ROM) or return to the desired level of 
activity, surgical intervention may be considered. 

Surgical treatment varies depending on the type of SLAP tear and 
the repair can be done through a variety of techniques. SLAP repairs 
have shown variable rates of success, ranging from some studies citing 
good to excellent outcomes, while others report less favorable results.4-10 
A systematic review by Gorantla et al.11 found good to excellent results 
ranged from 40 to 94% of patients in studies, return to previous activity 
level ranged from 20 to 94%, and return of overhead athletes to previous 
level ranged from 22 to 64%. If significant biceps tendon pathology is 
also present, biceps tenodesis also may be performed at the same time 
as the SLAP repair.3 The presence of concomitant surgery such as this 
would be expected to lead to changes in rehabilitation. 

Suggestions for rehabilitation after surgical repair of a SLAP lesion 
have been outlined in the literature, but has never been reviewed in pro-
tocols used in practice. Manske et al.12 described the rehabilitation in five 
phases based on a literature review: protective phase from week zero to 
six, moderate protection phase from week 7 to 12, minimum protection 
phase from week 13 to 20, advanced strengthening phase from week 21 
to 26, and return to activity from months six to nine. However, as stated 
previously, these are just suggestions and a study has yet to find a stan-
dardized agreement for post-operative rehabilitation of SLAP repairs. 

The glenohumeral joint is one of the most mobile in the body; its 
stability comes from interactions between the joint, muscles, tendons, 
capsule, osseous configuration, and the glenoid labrum.12 Therefore, 
successful outcomes depend directly on a balance between mobilizing 
the shoulder while strengthening the rotator cuff and scapulothoracic 
musculature. Thus, after a SLAP repair, the post-operative rehabilita-
tion of the surrounding musculature is essential to the recovery of the 
functional joint. However, in a systematic review to analyze the current 
treatment practices for SLAP lesions, Kibler et al.1 found that there was 
a severe lack in published guidelines on rehabilitation recommenda-
tions. Therefore, the purpose of this study is to analyze the variability 
of all published rehabilitation protocols for post-operative care after a 
SLAP repair. If SLAP repair protocols can be gathered and analyzed, 
then general conclusions and trends of SLAP rehabilitation can be sum-
marized and areas lacking consensus can be identified. 

METHODS
A list of all orthopedic academic residency programs was obtained 

using the Fellowship and Residency Electronic Interactive Database 
Access (FREIDA) program search tool through the American Medical 
Association. These programs framed the Google search for “[Program 
Name] SLAP repair rehab protocol” to find all published protocols from 
academic orthopedic programs within the U.S. Any private practice 
protocols found during this search also were collected. An additional 
general search for “SLAP repair rehab protocol” was conducted to 
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search for any additional protocols. Due to this being a review of cur-
rently published post-operative protocols, an Institutional Review 
Board (IRB) approval was not needed. 

Non-operative care, generalized shoulder rehabilitation, and non-
English protocols were excluded. Records that were excluded due to 
being too general meant that the protocol covered broad rehabilita-
tion for most procedures done to the shoulder (e.g., rotator cuff repair, 
Bankart repair, and total shoulder arthroplasty). A flow chart of this 
process is shown in Figure 1. 

Each protocol was compared for variability in the inclusion, exclu-
sion, and timing of sling immobilization, ROM guidelines, physical 
therapy exercises, return to throwing, return to sport (RTS), biceps 
strengthening, and if the protocol included additional guidelines for the 
presence of concomitant biceps tenodesis. For specific physical therapy 
exercises, only exercises that were present in more than 10% of proto-
cols were included in the results of this paper.

Figure 1. Flow diagram of methods of data collection used in this study.

RESULTS
A total of 60 protocols was included in this study. There were 27 U.S. 

academic residency programs that published SLAP rehabilitation pro-
tocols (14.7% of the 183 academic programs). Two academic programs 
had different published protocols from different physicians within their 
system; both were included in this study, making the total academic 
protocols used 29. There were 31 private practice protocols found and 
included in the study. A list of protocols included can be found in the 
Appendix.

Immobilization. A total of 97% (58/60) of protocols mentioned 
wearing a sling post-operatively (Figure 2). The majority of protocols 
(61.7%; 37/60) recommended that patients wear the sling until the four 
to six week timeframe, while 15% (9/60) recommended wearing the 
sling for two to four weeks, 13% (8/60) recommended for six or more 
weeks, and 6% (4/60) per surgeon’s approval. However, 3% (2/60) did 
not specify the use of a sling post-operatively.

Figure 2. The length of time a protocol recommended wearing a sling and the 
number of protocols that recommended that timeframe.

Range of Motion (ROM). A total of 83% (50/60) of the proto-
cols specified ROM recommendations starting at day or week zero, 
meaning immediately post-operatively (Figure 3). Sixty percent 
(36/60) of the protocols allowed passive ROM (PROM) immedi-
ately after surgery, while 8.3% (5/60) recommended no ROM, and 
15% (9/60) allowed active assisted ROM (AAROM) of the shoulder. 
However, 16.7% (10/60) of the protocols did not specify post-operative 
ROM. Most patients were immobilized in a sling while instructed to do 
certain motion exercises such as pendulums, elbow, and wrist exercises 
which were counted as allowing passive or AAROM.

Figure 3. Different guidelines for ROM post-operatively across different pro-
tocols. (PROM: passive range of motion; AAROM: active assisted range of 
motion)

A total of 88.3% of protocols (53/60) included a guideline for full 
ROM at a certain week (Figure 4). One percent of protocols (1/60) left 
full ROM up to physician clearance, and 10% (6/60) did not specify full 
ROM. Of the protocols that specified a goal for full ROM, 18.3% (11/60) 
aimed for before eight weeks, 20% (12/60) for eight to ten weeks, 18.3% 
(11/60) for 10 to 12 weeks, 23% (14/60) for 12 to 14 weeks, 3% (2/60) 
for 14 to 16 weeks, and 5% (3/60) for 16+ weeks.

Exercises. A total of 65% (39/60) of protocols recommended scap-
ular strengthening movements. Fifty-five percent (33/60) of protocols 
recommended using submaximal isometric exercises to strengthen 
the upper extremity. Fifty-three percent (32/60) of protocols recom-
mended using pendulum swings, most of which recommended these 
begin relatively soon after surgery. All exercises that were mentioned 
in more than 10% of protocols can be seen in Figures 5 and 6.
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Figure 4. Time when full ROM of the shoulder is allowed and the percentage of 
protocols that recommended allowing full ROM at that time.

Figure 5. Stretching exercise recommendations to improve ROM and percent-
age of protocols that recommended that exercise. Only exercises that were 
present in more than 10% of protocols were included in this graph.

       BARIATRIC SURGERY FOR NAFLD    
           continued.

Figure 6. Specific physical therapy strengthening exercises and the percentage 
of protocols that included them. Only exercises that were present in more than 
10% of protocols were included in this graph.

Figure 7. Percentage of protocols that included time of RTS post-operatively.

        REHABILITATION PROTOCOLS AFTER SLAP REPAIR 
            continued.

Return to Sport (RTS) and Throwing. A total of 88.3% (53/60) 
of protocols included RTS (Figure 7). The largest group of proto-
cols, at 33% (20/60), recommended RTS at 24+ weeks, while 25% 
(15/60) recommended 12 to 16 weeks, 15% (9/60) recommended 16 
to 20 weeks, and 11.6% (7/60) recommended 20 to 24 weeks. Only 3% 
(2/60) required functional testing, and 11.6% (7/60) did not specify 
time until RTS.

Of the 60 protocols, 68.3% (41/60) included return to throwing 
(Figure 8). Thirty-eight percent (23/60) of protocols allowed some 
sort of throwing motion to begin around 16 to 20 weeks. Ten percent 
(6/60) allowed return to throwing at 12 to 16 weeks, 10% (6/60) at 20 
to 24 weeks, 8% (5/60) at 24+ weeks, 1.6% (1/60) per MD approval, 
and 31.6% (19/60) did not specify.

Figure 8. Percentage of protocols that included the initiation of throwing 
motions at different timeframes post-operatively.

Biceps Engagement and Tenodesis. A total of 36.7% (22/60) of 
the protocols specified a guideline for restraining biceps engagement 
until a certain time point after surgery to protect the healing process 
(Figure 9). Of those, 1.6% (1/60) allowed biceps engagement before 
six weeks, 18.3% (11/60) at six to eight weeks, 5% (3/60) at eight to ten 
weeks, and 11.6% (7/60) at 10 to 12 weeks. Sixty-three percent (38/60) 
of protocols did not specify a biceps engagement or strengthening time-
frame.

Figure 9. Percentage of protocols that recommend allowing bicep engagement 
at different time points post-operatively.
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Only 6% (4/60) of protocols specified the presence of or differences 
in rehabilitation due to the addition of concomitant biceps tenodesis 
with a SLAP repair. Two of the four protocols did not change rehabili-
tation with the addition of biceps tenodesis. The other two added on 
the following precautions if biceps tenodesis also was performed: no 
resisted elbow flexion for six weeks or eight weeks depending on pro-
tocol, no resisted shoulder flexion for eight weeks, no lifting anything 
over one or two pounds for eight weeks, and avoiding 90/90 stretching 
with previous instability for six weeks. 
DISCUSSION

This study illustrated a high variability across SLAP repair 
post-operative protocols, especially in terms of time to full ROM, reha-
bilitation exercises, RTS, and biceps engagement. There was also a lack 
of published protocols from most U.S. academic orthopedic programs, 
although a sizable number of protocols were found to be analyzed. 
There were some general trends in protocols, including most (77%, 
46/60) protocols recommending four weeks of immobilization.

Most protocols (61.6%, 37/60) recommended wearing a sling for 
four to six weeks, but allowed some ROM after surgery. All protocols 
in which ROM was specified recommended immediate motion after 
surgery, although the recommendation on passive versus active assist-
ed ROM was variable. In terms of time to full ROM, the variability in 
rehabilitation protocols matched up with a lack of guidelines in the 
literature.1 Eighty percent (48/60) of protocols recommended a goal 
of full ROM by 12 weeks or sooner. The longest recommended time-
frame for full ROM was 12 to 14 weeks with only 23.3% (14/60) of 
protocols. Based on the data in this study, if a patient had not achieved 
full ROM by around 12 weeks, they would be lagging based on proto-
col standards.  However, Michener et al.3 suggested that ROM should 
recover fully after a SLAP repair, but because the course of a patient’s 
increasing motion ability throughout post-operative treatment has not 
been measured, the time to full ROM recommendations could not be 
determined. This may help explain the variability in time to full ROM 
seen across protocols.  

The general guideline published by Michener et al.3 outlines return-
ing to an interval throwing program at approximately four months (16 
weeks) post-operatively, and RTS at around six months (24 weeks) 
after surgery. These guidelines were created from a literature search of 
current research on how to optimally manage SLAP tears. The longest 
recommended RTS timeframe found in protocols was 24 weeks 
(33.3%, 20/60) and return to a throwing program was 16 to 20 weeks 
(38.3%, 23/60). This was consistent with the literature, but neither 
group of protocols that recommended these timeframes represented 
a majority of all protocols (33% and 38.3%, respectively). The vari-
ability in RTS may be due to the vague nature of what RTS meant in 
terms of activity and movement, as well as individualized rehabilitation 
programs and differences between patients. Thus, it may be more accu-
rate to specify which sport they return to, such as contact (e.g., football 
and rugby) versus non-contact sports (e.g., tennis and golf), and their 

level of participation in that sport (e.g., professional or recreational). 
However, it would be beneficial to know a general timeline of how long 
it should take a patient to progress to a level of function that they will 
be ready to RTS so that a practitioner can have an idea of whether a 
patient is improving as expected. More studies are needed to evaluate 
what the exact RTS recommendation should be for each sport. Return 
to throwing may be similar as some protocols mentioned return to 
throwing as the beginning of a progression to previous throwing levels 
instead of an actual return to full throwing. In this study, the results 
regarding use of functional testing to clear an athlete for sports were 
limited in protocols. This was consistent with the lacking and limited 
evidence of upper extremity functional testing, especially in injured 
populations, in the current litereature.13

There is a need for an increased number of published protocols to 
standardize timelines with literature evidence as well as to detail spe-
cific guidelines to ensure that patients recover optimally from a SLAP 
repair, regardless of where their procedure was performed. Authors 
of this study acknowledge that SLAP injuries themselves include an 
array of injuries and each patient’s expectations also may vary. Thus, 
this study illustrated that there is a need for additional studies to clini-
cally look at standardized post-operative protocols for specific patients, 
sports, and severity of injury. 

LIMITATIONS
This study was limited by the number of published protocols found 

and the lack of online publications of rehabilitation protocols by many 
institutions. Regarding categories such as exercise recommendations 
and ROM, there was a large variety of included recommendations and 
formatting of rehabilitation protocols, which made it difficult to con-
solidate all protocols. Many protocols were also vague in specifics of 
what motion they meant by recommending certain movements and 
exercises.

CONCLUSIONS
There was variability in protocols for SLAP repair, especially time 

until full ROM, RTS, and biceps strengthening. Time in sling and 
scapular strengthening were the least variable. A lack of specific-
ity within protocols in what return to throwing meant for functional 
ability made it difficult to compare protocols. Considering the large 
number of orthopedic programs, a relatively small number had pub-
lished protocols. Further studies are needed to evaluate a standardized 
post-operative rehabilitation for SLAP repairs to improve outcomes.
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APPENDIX

List of Protocols

Type of Institution Protocols Obtained From:
U.S. Academic Orthopedic Program (n = 29) Baylor School of Medicine

Brigham and Women’s Hospital
Brown (University Orthopaedics)
Case Medical Center
University of Cincinnati Medical Center
University of Colorado 
Columbia University 
University of Delaware
Loma Linda
Massachusetts General Hospital Orthopaedics
RUSH - Midwest Orthopaedics
Naval Medical Center
NYU - Dr. Laith Jazrawi
NYU - Dr. Eric Strauss
Ohio State University Wexner Medical Center
Saint Louis University 
St. Mary Hospital and Medical Center
UCLA
University of Florida
UNM School of Medicine
Keck School of Medicine of USC
UT Health
University of Wisconsin Sports Medicine
Vanderbilt Sports Medicine 
Vanderbilt Sports Medicine Knee and Shoulder Center
VCU Sports Medicine Clinic
University of Virginia Health System
University of Washington Medical Center
William Beaumont Army Medical Center

Private Practice (n = 31) Beaumont Hospital  
Summit Sports Medicine
Boston Sports Medicine & Research Institute
Center Sports Medicine and Orthopedics
Central Texas Sports Medicine and Orthopedics
Chicago Orthopaedics and Sports Medicine
Elite Sports Medicine - Connecticut Children’s
Dr. Brian Cole 
Dr. Brian Waterman
Crystal Clinic Orthopedic Center (partnership with Summa Health System)
Dr. Geoffrey Abrams
Dr. Richard F. Howard
Dr. Steven Levin
Ellis and Badenhausen Orthopaedics 
Gundersen Health System
Highland Clinic Orthopaedics and Sports Medicine
OrthoIndy - Bone, Joint, Spine, Muscle
Jackson Orthopedic Specialists
Trinity Clinic Orthopedic and Sports Medicine
Keller Orthopedics 
Miami Institute for Joint Reconstruction
Mountain Orthopaedics 
Raleigh Orthopaedic Clinic 
Ortho Illinois 
Ortho Carolina
Ortho Virginia
South Shore Hospital 
Southeast Georgia Health System
St. Elizabeth Medical Center
Tallgrass Orthopedic and Sports Medicine
Western Orthopaedics
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ABSTRACT
Introduction. Glycemic control is associated with better health 
outcomes among patients with diabetes. No previous research has 
examined the relationship between knowledge of one’s insulin dose 
and glycemic control. This study sought to determine if patients who 
accurately recalled their insulin dose achieved better glycemic control 
than patients who could not remember their dose. 
Methods.xInterviews were conducted with 106 patients. Data were 
collected during patients’ appointments at two endocrinology clinics 
in Wichita, Kansas from May 29, 2018 to February 15, 2019. Adequate 
glycemic control was defined as an HbA1c of less than 7.5%.  A multiple 
logistic regression model was developed to identify factors associated 
with glycemic control. 
Results. Of the 109 patients asked to participate, 105 agreed to partici-
pate in the study. About half (45%, n = 48) were male. Patients’ mean 
age was 50 years (SD = 17). Seventy-seven percent (n = 81) were over-
weight (body mass index (BMI) of 25 to 29.9) or obese (BMI >30). 
Patients who correctly stated their insulin dose had a mean Hemoglo-
bin A1c (HbA1c) of 6.9% (SD = 0.98), whereas those who incorrectly 
stated their dose had a mean HbA1c of 9.5% (SD = 1.9; p <0.0001).
Conclusions. There was a significant relationship between knowledge 
of one’s insulin dose and adequate glycemic control. 
Kans J Med 2021;14:249-252

INTRODUCTION
Poor glycemic control is the leading cause of hospital admissions 

among patients with diabetes in the United States.1 Adequate out-
patient management could decrease the morbidity of the disease 
substantially. Previous work by Rohlfing et al.2 established glycated 
hemoglobin (HbA1c) as an ideal marker of glycemic control among 
patients with diabetes. HbA1c became the gold-standard for glycemic 
monitoring because it has been correlated with adverse outcomes, espe-
cially microvascular complications.3 Although the relationship between 
adverse health complications and elevated HbA1c is well-documented, 
and treatment protocols to maintain a normal blood glucose level are 
similarly well known, patients struggle to maintain adequate glycemic 
control.4 

Although adequate glycemic control is elusive for many patients, 
improved glycemic control can occur when patients with diabetes 
receive information on the benefits of exercise, glucose monitoring, 
and a proper diet.5 Greater patient knowledge about diabetes manage-
ment can lead to better health outcomes.6 Yet, no studies to date have 

documented whether knowledge of one’s insulin dose was associated 
with one’s glycemic control. The objective of this study was to deter-
mine if patients with insulin-dependent diabetes who could recall their 
insulin dose accurately achieve better glycemic control than patients 
who could not recall their dose.

METHODS
This study was approved by the University of Kansas Medical Cen-

ter's Institutional Review Board. 
Participants. Adults (18 years or older) with diagnosed insulin-

dependent diabetes who agreed to participate in the study were 
interviewed at one of two endocrinology clinics in Wichita, Kansas. All 
participants were taking basal-bolus insulin for glucose control. The 
medical team consisted of one endocrinologist and two physician assis-
tants. Patients were interviewed from May 29, 2018 through February 
15, 2019. Patients who were non-verbal or missed their appointment 
were not eligible to participate in the study.

Instruments. A survey was administered via semi-structured, 
face-to-face interview. The 25-item interview tool included variables 
that can be associated with poor glycemic control, such as weekly time 
spent performing moderate physical activity,7 body mass index (BMI),8 
depression diagnosis,9 frequency of blood glucose checks,10 and type 
of insurance.11 Basic demographic information also was requested, 
including age, sex, race, ethnicity, and educational status. In addition to 
the interview, patient health information was abstracted from medical 
records. Abstracted data included number of missed clinic appoint-
ments in the last 12 months, number of other medications currently 
prescribed,12 duration of insulin treatment, and their most recent HbA1c 
value. 

Procedures. At the beginning of each appointment, eligible patients 
were asked if they were interested in participating. After obtaining 
consent, one researcher administered the interview. Each patient 
was interviewed in a private exam room. During the interview, the 
patient’s responses were entered into a database. After the interview, 
the chart data were abstracted. The patient’s prescribed insulin dose 
was abstracted from the chart and compared to the dose reported by 
the patient. If the self-reported and medical chart doses were the same, 
the patient was identified as having reported the insulin dose accurately.

Data Analysis. A sample size of 100 patients with diabetes (50 in 
each knowledge group) was determined to detect a difference of 40% 
between groups. Data were analyzed with SAS version 9.4 (2018, SAS 
Int. Inc., Cary, NC). Frequencies, proportions, means, and standard 
deviation were calculated. Likelihood ratio chi-square and Fisher’s 
exact tests were used to test the significance of the association between 
two nominal or categorical variables. Prior to the main analyses, the 
Shapiro-Wilk test was conducted to test for normal distribution of 
outcomes. Hence, the rank transform approach to nonparametric 
methods was used as combination of PROC RANK and PROC GLM 
in SAS. Several longstanding nonparametric tests including Kruskal-
Wallis are either exactly equivalent to rank transform tests or are nearly 
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equivalent to them. Least-squares means (to estimate the marginal 
means over a balanced population) were used for pairwise compari-
sons of groups by Tukey test using Kramer adjustment. Mann-Whitney 
U test and t-test methods were used to test the differences between 
means of two independent groups. Univariate linear regression models 
were used to test the association among HbA1c, number of minutes of 
moderate exercise each week and BMI. All statistical tests at p ≤ 0.05 
were considered significant.

RESULTS
Of the 109 patients who met inclusion criteria, 105 patients agreed 

to participate in the study (96%). The mean patient age was 50 years 
(SD = 17; Table 1). Most of the sample (80%, n = 84) reported they 
were Caucasian, and 53% percent of patients (n = 56) were female. 
Sixty-two percent of patients (n = 65) reported having completed high 
school or some college. Fifty-seven percent (n = 60) of patients report-
ed being employed. Approximately three-quarters of patients (78%, n 
= 82) were overweight (BMI 25 - 29.9) or obese (BMI >30). Forty-five 
percent of patients (n = 48) had inadequate glycemic control (≥ 7.5%), 
with a mean HbA1c of 9.5% (SD = 1.9). More than half of patients (55%, 
n = 58) had adequate glycemic control, with a mean HbA1c of 6.6% 
(SD = 0.98).

Bivariate analysis suggested that patients who correctly stated their 
insulin dose had a mean HbA1c of 6.9% (SD = 0.98), whereas those who 
incorrectly stated their insulin dose had a mean HbA1c of 9.5% (SD = 
1.9, p < 0.0001). A regression analysis was conducted to determine the 
association between the insulin dose error (the number of insulin units 
greater than or less than reported by the patient) and their resultant 
HbA1c. For every 29.5 units of insulin less than the patient’s prescribed 
dose, the resultant HbA1c increased by one point. There also was a 
positive correlation between minutes of moderate physical activity per 
week and HbA1c (p = 0.02). 

Although a greater insulin dose error and more minutes of exercise 
were the only variables associated with elevated HbA1c in bivariate 
analyses, a multivariate model suggested that other factors also con-
tribute to an elevated HbA1c. Specifically, major depressive disorder 
(p = 0.03), elevated BMI (p = 0.04), type of insurance (p < 0.0001), 
increased duration of insulin use (p = 0.01), a greater number of missed 
clinic appointments (p < 0.0001), fewer glucose checks (p = 0.026), and 
a greater number of prescribed medications (p = 0.02) also were associ-
ated significantly with elevated HbA1c (F(19,72) = 7.57, p < 0.0001, R2 
= 0.666). Patients who correctly stated their insulin dose, on average, 
had a 2.6% lower HbA1c value than patients who incorrectly stated 
their insulin dose, when accounting for these other variables in the 
model. Additionally, for every 100 minutes of moderate physical activ-
ity, patients were likely to have a 0.2% increase in HbA1c (p = 0.02).

Table 1. Patient characteristics. 
Patient characteristics* n (%)
Age  

18 - 25 8 (8)
26 - 35 23 (22)
36 - 45 13 (12)
46 - 55 13 (12)
56 - 65 23 (22)
66 - 75 20 (19)
76 or older 6 (6)

Education level  
High school or less 33 (31)
Some college 32 (30)
College degree 29 (28)
Graduate degree 10 (9)

Race and ethnicity
Caucasian 89 (84)
African American 9 (6)
Hispanic 4 (4)
Asian American 5 (4)
Other or more than one race/ethnicity 3 (3)

Employment status
Employed 53 (50)
Retired 28 (27)
Disabled 11 (10)
Unemployed 13 (12)
Student 4 (4)

Body Mass Index
Normal weight 23 (17)
Overweight 27 (23)
Obese 55 (60)

Glycemic control  
Adequate glycemic control (HbA1c less than 7.5%) 59 (55)
Inadequate glycemic control (HbA1c greater than or 
equal to 7.5%) 47 (45)

*Some categories do not add up to the total number of participants because 
some patients left a survey question blank or selected multiple options (e.g., 
they were retired and disabled or Hispanic and African American).

DISCUSSION
The purpose of this study was to determine if there was an associa-

tion between knowledge of one’s insulin dose and glycemic control. The 
current study suggested that patients who accurately reported their 
insulin dose had a lower mean HbA1c than those who inaccurately 
reported their insulin dose. These findings are consistent with other 
studies that have examined the association between glycemic control 
and diabetes knowledge, such as proper diet,5 diabetes medication 
awareness,6 and symptom recognition of hypoglycemia.13 This might 
suggest that increasing patient involvement in diabetes management 
can lead to better glycemic control. It was also possible that this asso-
ciation is a biproduct of healthier patients being more involved in their 
healthcare. 
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dose were more likely to have a higher HbA1c. For every 30 units that 
patients under-reported their insulin dose, their HbA1c increased by 
one percentage point. This suggested that the magnitude of a patient’s 
insulin dose error correlated to the amount that their HbA1c was ele-
vated.

In addition to insulin dose error, the current study also suggested 
that other factors are associated with poor glycemic control: longer 
duration of insulin use, fewer daily blood glucose checks,14 certain co-
morbid medical factors, and social factors. Another factor that varies 
between individuals with diabetes is the number of times they check 
their blood sugar every day. This study suggested that patients who 
check their glucose more often had lower HbA1c values. This was con-
sistent with previous literature.14 

In addition to diabetes management factors, other medical comor-
bidities, such as depression and high BMI, also were associated with 
increased HbA1c values. A study by Lustman et al.15 suggested that 
untreated depression was associated with poor diabetes medication 
adherence. The current study suggested there was not an association 
between poor glycemic control and having a diagnosis of depression. 
One potential reason for this discrepancy was that all participants in 
the current study who reported a diagnosis of depression were being 
treated for their depression; however due to the limited scope of the 
survey, the extent, severity, and medication responsiveness of their 
depression was not taken into account during data analysis. Moreover, 
Brieler et al.16 suggested that the use of antidepressants can improve 
glycemic control among depressed patients with diabetes. This might 
suggest that recognizing, diagnosing, and treating depression can 
lead to better glycemic control. Another interpretation might be that 
patients with good glycemic control are less likely to feel depressed. 

The current study suggested that BMI was associated with glycemic 
control. This was inconsistent with a study by Koga et al.17 that suggest-
ed no correlation with BMI. A 2001 study by Boulé et al.8 suggested that 
greater physical activity lead to lower HbA1c levels, whereas the current 
study suggested an association between more time spent exercising and 
worse HbA1c values, which was also inconsistent with the findings of 
Boulé et al.8 It is unclear why more exercise would be associated with 
poorer glycemic control. One explanation is that some of the partici-
pants in the present study were farmers or other outside laborers who 
had high levels of physical activity, but who also experienced barriers 
to accessing their insulin during the workday. Another explanation was 
that an unmeasured factor was associated with both increased activ-
ity and poorer glycemic control (e.g., type of exercise), and this factor 
was not assessed by the survey. Regardless of the reason for this odd 
relationship, medical comorbidities like depression status and BMI are 
important factors to explore in predicting glycemic control.

In addition to considering the role of medical comorbidities when 
determining the factors that affect glycemic control, the role of con-
comitant social factors also was important. One such social factor in the 
current study was missed clinic appointments. The study suggested that 
patients who miss six or more clinic appointments had higher HbA1c 
values than patients who missed one or fewer clinic appointments. This 
supported previous research by Karter et al.,18 indicating that patients 
who missed more than 30% of their appointments had higher HbA1c 

values, with a mean HbA1c of 8.6%. Another social factor explored 
in the current study was the association between being a patient on 
Medicaid and glycemic control. The current study suggested no asso-
ciation, which was inconsistent with a study by Healy et al.11 where 
being a Medicaid patient was associated with poor diabetes medica-
tion adherence. The lack of association between Medicaid status and 
poor glycemic control in the current study could be attributed to the 
small sample size and lack of variability in participants’ insurance type. 

Limitations. The current study had several potential limitations. As 
a cross-sectional study, a causal relationship between glycemic control 
and other factors could not be established. Due to time constraints, only 
five to ten minutes were dedicated to interviewing each patient; this 
limited the number of potential factors that could be surveyed regard-
ing glycemic control. For example, it could have been useful to include 
data about patients’ attitudes toward healthcare, literacy,19 medical 
knowledge,20 living situation,21 relationship status, number of children, 
diet characteristics,9 completing a depression screening, and access 
to transportation.22 Additionally, the interview only included patients 
during an eight-month period; this may have resulted in a less represen-
tative sample due to seasonal variation. The studies smaller sample size 
created some oddities in generating a model. For example, individual 
categories within variables, such as five missed clinic appointments 
vs. four, were not necessarily correlated with different HbA1c values, 
but they were considered significant and included in the model if there 
were at least two distinct groups (e.g., six missed clinic appointments 
were associated with higher HbA1c than zero missed clinic appoint-
ments). Finally, the interview questions could be subject to recall bias 
and self-reporting bias which should be considered when interpreting 
the results of this study.

CONCLUSIONS
This study suggested that patients who have adequate knowledge of 

insulin dose have better glycemic control, when controlling for insulin 
dose, minutes of exercise, depression status, BMI, and type of insur-
ance. Additionally, patients who reported higher levels of moderate 
physical activity had higher HbA1c values.
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INTRODUCTION
Synthetic opioids are a class of psychoactive drugs that are designed 

to relieve pain. Synthetic opioids are constructed so that they have a 
base structure that is akin to naturally derived opiates and have similar 
effects.1 These include drugs such as fentanyl, methadone, and trama-
dol among others. Synthetic opioids have significant advantages over 
naturally derived opiates including decreased cost, higher potency, and 
faster production speed, however they are not without drawbacks.

As of 2017, an estimated two out of three opioid-involved overdose 
deaths involved synthetic opioids.2 While overdose deaths already were 
increasing in the months preceding the 2019 novel coronavirus disease 
(COVID-19) pandemic, the latest numbers suggested an acceleration 
of synthetic opioid overdose deaths during the pandemic.3 The classic 
signs of opioid intoxication include altered mental status, decreased 
respiratory rate, decreased tidal volume, decreased bowel sounds, and 
miosis. 

This report presents a rare case of a young patient who developed 
toxic leukoencephalopathy and transient hearing loss after a presumed 
synthetic opioid overdose. The purpose of this case report was to draw 
attention to these less common complications and provide a review of 
the literature.

CASE REPORT
A 19-year-old male with history of depression, substance use disor-

der, and a previous suicide attempt presented to the burn care unit by 
emergency medical services after being found at home with severely 
altered mentation, a scald wound on the chest, and possible aspiration 
pneumonia following ingestion of an unknown substance. On arrival, he 
was unresponsive and would not follow commands. He had crackles in 
the bases of the left lung with oxygen saturation at 74%, he was covered 
in urine and feces, and had an estimated total body surface area burn of 
6% to the chest with blistering. Due to significant distress, the decision 
was made to intubate. Urine drug screen on admission was positive 
for cannabis, but negative for any other illicit substances. Other labs, 
including complete blood count, comprehensive metabolic panel, and 
urinalysis, were unremarkable except slightly elevated liver function 
tests and lactic acid. Initial computed tomography (CT) of the chest 
showed a focal consolidation in the left lower lobe consistent with aspi-
ration pneumonia and initial head CT without contrast was negative for 
acute processes. An electrocardiogram showed sinus tachycardia. He 
remained intubated for the next 24 hours while his burns and aspiration 
pneumonia were addressed by surgical and pulmonary teams. 

The patient’s mother was contacted for past medical history and 
potential substances ingested. She was unaware of the patient’s recent 
whereabouts or what he may have ingested prior to current admission. 
His mother reported an overdose four months prior on benzodiazepines, 

cocaine, marijuana, and a synthetic blend of fentanyl and oxycodone/ 
acetaminophen. She stated that the patient was involved in "research 
chemicals” that he ordered over the internet. The patient’s psychiatric 
history included one inpatient hospitalization for suicidal ideation as 
an adolescent, two previous suicide attempts, prior incarceration for 
battery of an officer, and a history of depression. At presentation, he was 
not being treated for his depression and had no outpatient psychiatrist.

Following extubation on the second day of admission, his mental 
status remained severely altered. He would open his eyes in response to 
sternal rub, but would not follow commands and remained nonverbal. 
He continued to be incontinent of urine and feces. On day three, the 
patient started communicating verbally; however, speech was nonsen-
sical, and he appeared to be responding to internal stimuli. He was not 
oriented to time, place, or situation. 

With lack of improvement of his mentation by day six, the psychia-
try service was consulted. Their working diagnosis was unspecified 
schizophrenia spectrum and other specified disorder, synthetic opioid 
withdrawal psychosis, or anoxic brain injury due to toxic ingestion. 
Magnetic resonance imaging (MRI) of the brain was ordered to rule 
out underlying causes. In addition, risperidone 1 mg twice daily was 
started for agitation and aggression toward staff. 

The MRI of the brain showed symmetric bilateral diffusion restric-
tion with fluid-attenuated inversion recovery (FLAIR) abnormality 
in the centrum semiovale, occipital lobes, and splenium of corpus cal-
losum consistent with anoxic brain injury. A lumbar puncture was 
negative. A diagnosis of toxic leukoencephalopathy likely caused by an 
overdose on a synthetic opioid such as fentanyl was established.

The patient’s mentation improved over the following days. He was 
oriented to self and was able to feed himself for the first time. Physical 
therapy evaluation noted significant motor impairments with persis-
tent posterior lean on standing, inability to take more than two steps 
with the help of a walker, and severe balance impairment with a left 
lower extremity limp. 

On day 13, the patient was evaluated again by the psychiatry team. 
He was oriented to time, location, and person for the first time. He was 
able to maintain a full conversation and admitted to overdosing on a 
“pressed pill” at a friend’s house before waking up in the hospital. He 
stated that these pills were manufactured in Mexico and often contain 
synthetic opioids. He reported that this was the first time when he could 
remember anything prior to his overdose. He was unaware how long he 
had been in the hospital. 

Further evaluation revealed overall improvement in his cognition. 
However, the patient was noted to have significant hearing impairment, 
as evidenced by asking the care team to repeat multiple questions at 
a significantly louder volume. He was able to hear low pitch volumes 
better than higher pitch. This was noted to be a new deficit that he did 
not have prior to current hospitalization. The initial differential for 
his sudden bilateral hearing loss included encephalitis, tumor, noise-
induced loss, autoimmune disorder, and/or ototoxic medications; 
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however, all were eventually ruled out. Extensive workup for encepha-
litis was unremarkable and a brain MRI did not show evidence of a 
tumor or autoimmune disease such as multiple sclerosis. There was no 
collateral information indicating he was exposed to a loud/long lasting 
noise and was not prescribed any medications that are typically oto-
toxic.

Two weeks following admission, risperidone was stopped. He no 
longer had visual or auditory hallucinations, was alert and oriented, 
and reported to be at his cognitive baseline. The remainder of patient’s 
hospital course was complicated by fevers with left forearm cellulitis 
and thrombophlebitis which prolonged his hospital stay. The patient’s 
hearing slowly improved. After stabilization and resolution of his infec-
tion, he was discharged home 24 days after admission.  

DISCUSSION
Ototoxicity and toxic leukoencephalopathy are known, albeit rare, 

distinct complications of synthetic opiate overdose.4-13 To our knowl-
edge, this is the first reported case in which these complications have 
co-occurred.

Despite the prevalence of opioid abuse, a relatively small number of 
cases of leukoencephalopathy as the result of inhalation, intravenous 
injection, or ingestion of opioids have been reported.4 The most studied 
cause of toxic leukoencephalopathy has been the inhalation of heroin, 
colloquially known as “chasing the dragon”, and has been recognized 
since the 1980s. About 160 cases have been documented as of 2018. 
Cases also have been reported as a result of abusing other opioids such 
as methadone, oxycodone, and fentanyl, though these occurrences 
appear to be rarer.

Clinical features of toxic leukoencephalopathy secondary to opioid 
overdose may include the following: cerebellar dysfunction, confusion, 
motor restlessness, mutism, and/or incontinence, though no partic-
ular symptom is considered pathognomonic.5-7 The pathogenesis of 
neurologic injury related to opioid overdose is unknown. One theory 
suggested mitochondrial dysfunction may play a role, as mitochondrial 
changes have been seen histologically on brain biopsy specimens.5 The 
diagnosis should be suspected in patients with a history of substance 
abuse, especially a history of opioid abuse. A urine drug screen can 
be helpful, but synthetic opioids often do not show up on a standard 
screen; therefore, history that can be confirmed by reliable collateral 
sources can provide diagnostic value. Brain MRI commonly shows 
diffuse, symmetrical hyperintensities on T2 and FLAIR sequences, 
affecting primarily white matter, and the frontal lobes are relatively 
spared.7 There was some evidence that giving antioxidants (e.g., CoQ, 
vitamin C, vitamin E) may result in varying levels of improvement, 
however, data are limited and had mixed results.8-11

Sensorineural hearing loss is another unusual complication of an 
opioid overdose.12 Symptoms can be as mild as transient tinnitus and 
can be as severe as permanent deafness. It has been associated with 
several mu receptor agonists including heroin, oxycodone, methadone, 
and tramadol, among others. The exact mechanism of opioid induced 

hearing loss is unknown, but theories included ischemic cochlear injury 
secondary to artery vasospasm, abnormalities in transporting proteins 
and receptors, and/or direct effect of opioids on opioid receptors.13

The cochlea is a highly metabolic structure and distinctly susceptible 
to ischemia. Opioids stimulate production of endothelin-1, an endog-
enous vasoconstrictor, theoretically leading to vasospasm and cochlear 
ischemia.13 The blood-labyrinth barrier maintains homeostasis of inner 
ear fluid. Variation in the permeability of this barrier between opioid 
users, according to differences in the molecular weight of opioid drugs, 
may contribute to opioid induced hearing loss. Finally, opioid receptors 
(mu, kappa, and delta) are present in the inner ear, although their physi-
ologic role here is not determined. Endogenous opioid peptides likely 
play a role in auditory neuromodulation and it is possible that activation 
of these receptors by an exogenous opioid may impair this process and 
lead to hearing loss.

The clear majority of opioid associated hearing loss cases are bilat-
eral.12 In a retrospective review of 41 cases reporting hearing loss after 
opioid overdose in New Jersey Poison Center records over the last 
two decades, 12 reported complete deafness, 15 reported hypoacusis, 
10 reported tinnitus, and 4 cases reported mixed auditory dysfunc-
tion. Of these cases, 7 reported complete resolution, 8 reported partial 
resolution, 4 reported no resolution, with the remainder not including 
resolution data. Another theoretical cause of hearing loss after opioid 
overdose was hypoxia related to respiratory suppression, however, 
61% of the 41 cases reported no presence of a hypoxic event after their 
overdose, making this etiology less likely, or perhaps a secondary con-
tributor to hearing loss.

This case revealed two rare complications of synthetic opioid over-
dose that should be kept on the differential diagnosis for patients who 
present with altered mental status, especially younger patients with 
history of substance abuse. This case was relevant given the increasing 
rate of synthetic opioid overdose in the United States and increasing 
need for awareness of potential overdose sequelae.14 We propose that 
both toxic leukoencephalopathy and hearing loss likely were under-
reported phenomena associated with synthetic opioid overdose and 
suggest additional case reports and epidemiological studies be done to 
elicit their rate of incidence further.
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INTRODUCTION
Cardiac calcification is not uncommon, but massive left ventricular 

(LV) myocardial calcification is rare and can be an uncommon cause of 
congestive heart failure.1,2 Myocardial calcification can be associated 
with metastatic deposition, infarction, or other endocrine disorders.3 It 
represents abnormal accumulation of calcium salts in the myocardium 
and includes two basic forms: dystrophic and metastatic.4 Dystrophic 
calcification is more prevalent than metastatic calcification. It repre-
sents deposition of calcium salts in previously damaged tissue with 
normal calcium metabolism and is seen commonly in patients with 
myocardial infarction or primary myocardial disease.5 

Metastatic calcification is caused by deposition of calcium salts in 
previously normal tissue due to disturbance in calcium or phosphorus 
metabolism seen in disorders like hyperparathyroidism, chronic renal 
disease, widespread bone destruction from metastases, or myeloma.3 
Depending on the degree of calcification, it can be detected by chest 
x-ray, echocardiography, or computed tomography (CT) of the chest. 
Chest CT is the optimal modality for identifying and characterizing 
myocardial calcifications as illustrated in this case. Myocardial calcifi-
cation is an important marker of underlying pathology and knowledge 
of its potential etiology are important to provide accurate differential 
diagnosis.

We report a case with illustrated images of massive LV calcification 
detected incidentally during regadenoson single photon emission com-
puted tomography (SPECT) myocardial perfusion imaging (MPI) and 
confirmed by chest computed tomography.

CASE REPORT
This case was a 70-year-old patient who had a history of atrial fibril-

lation (AF), symptomatic of dyspnea and congestive heart failure. 
At that time, his AF was converted by electrical cardioversion with 
resolution of his symptoms. A year later, he presented with several 
months’ history of progressive and marked dyspnea with minimal 
exertion. He underwent regadenoson MPI for cardiac evaluation. 
His electrocardiogram (ECG) showed a normal sinus rhythm, first 
degree atrioventricular (AV) block, and T wave inversion in the infer-
olateral leads suggestive of myocardial ischemia (Figure 1). His MPI 
demonstrated mildly decreased LV ejection fraction of 49% without 
evidence of myocardial ischemia or infarction; however, significant LV 

Figure 1. The electrocardiogram showed normal sinus rhythm, first-degree AV 
block, and T-wave inversion in the inferolateral leads. 

Figure 2. The axial image of low-dose CT during MPI demonstrated a sig-
nificant amount of calcification at mitral valvular annulus, LV myocardium at 
septum, and free wall as well as pericardium (white arrows). [LA = left atrium; 
LV = left ventricle; RA = right atrium; LV = left ventricle.]

calcification (Figure 2) was observed on the low-dose CT used for 
attenuation correction during MPI.

Subsequently, other imaging studies, including chest x-ray, echo-
cardiography, and chest CT, were obtained for further evaluation. The 
chest x-ray (Figure 3) showed extensive cardiac calcification, and the 
echocardiogram (Figure 4) revealed significant calcification of mitral 
valve annulus, LV septum, and mid free wall. However, his chest CT 
(Figure 5) revealed massive myocardial calcification involving only LV 
and its overlaying pericardium.

Figure 3. The posteroanterior (left) and lateral (right) views of patient’s chest 
x-ray.
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Figure 4. The parasternal view (left) and 4-chamber view of echocardiogram 
(right) showed calcification of mitral annulus, LV septum, and free wall (indi-
cated by white arrows). [LA = left atrium; LV = left ventricle; RA = right atrium; 
LV = left ventricle.]

Figure 5. The sagittal (upper left), axial (upper right), and coronal images 
(lower left and right) of the chest CT demonstrated calcification of LV myo-
cardium, mitral valve annulus (* in upper left image), and pericardium (white 
arrows in upper and lower left images) over the LV. [LA = left atrium; LV = left 
ventricle; RA = right atrium; LV = left ventricle.]

The patient had no past history of malignancy, endocrine disorder, 
tuberculosis, or recent traveling to other countries. Extensive labora-
tory evaluation revealed elevated NT-proB-type Natriuertic Peptide 
(1113.5 pg/ml; normal < 100 pg/ml) and C-reactive protein (1.21 mg/
dL, normal < 0.5 mg/dL), but normal findings of complete blood count, 
basic chemistry profile, troponin-I, sedimentation rate, antinuclear 
antibody, antimitochondrial antibody, serum calcium/phosphate level, 
vitamin D level, and thyroid and parathyroid hormone levels. His echo-
cardiography showed: (1) normal LV systolic function with calcification 
in the LV septum, mid free wall and mitral valve annulus (Figure 4) 
and normal right ventricular (RV) size and systolic function; (2) mod-
erate bi-atrial enlargement with mild mitral regurgitation, moderate 
tricuspid regurgitation; and (3) severe pulmonary hypertension and 
LV diastolic dysfunction. Cardiac catheterization demonstrated: (1) 
no angiographic evidence of coronary artery disease; (2) moderately 
severe pulmonary hypertension with pulmonary artery systolic pres-
sure of 67 mmHg; (3) elevated pulmonary capillary wedge pressure, 
measured at 28 mmHg; (4) elevated LV end-diastolic pressure, mea-
sured 29 mmHg; and (5) no evidence of ventricular interdependence 
on simultaneous LV/RV pressure measurement.  

The final diagnosis was congestive diastolic heart failure due to 
massive LV myocardial calcification of unknown etiology. He was 
treated with aggressive diuresis and other guideline-driven medical 
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therapy successfully with marked improvement of his dyspnea on exer-
tion during follow-up. 

DISCUSSION
The SPECT MPI is a well-established, commonly used diagnos-

tic test for evaluation of coronary artery disease (CAD).6 To improve 
quality of the study, low-resolution CT is used commonly for artifact 
attenuation and anatomical correction during SPECT MPI.7 The 
low-resolution, unenhanced CT portion of the MPI is considered 
low-quality, therefore, labelled by manufacturers as “non-diagnostic”. 
In many centers, it is used only for image fusion and attenuation cor-
rection, and these images are not reviewed routinely or reported by 
cardiologists. Incidental findings on low-resolution CT during cardiac 
MPI are frequent, but clinically significant ones are relatively infre-
quent8; however, some might be of important clinical significance.8-11

There is no uniform or consensus recommendations of reporting 
incidental findings during cardiac CT imaging. They ranged from no 
recommendations,12,13 to optional,14 to recommended or mandatory 
reporting.15,16 This report described, for the first time, the incidental 
detection of a massive LV myocardial calcification by low-resolution 
CT during cardiac MPI in a patient presented as congestive heart 
failure. Therefore, it was appropriate and necessary to review low-reso-
lution CT images during cardiac MPI to detect incidental but clinically 
significant findings.

CONCLUSIONS
Massive LV myocardial calcification is rare and can be an uncom-

mon cause of congestive heart failure. To ensure high-quality patient 
care, low-resolution CT used for attenuation correction during cardiac 
MPI should be reviewed routinely and interpreted to identify incidental 
but clinically significant findings as demonstrated by this case.

REFERENCES
1 Torfs M, Salgado R, Van Herck P, Corthouts B, Robert D, Parizel PM. 
A curious case of acute myocardial calcifications. Circulation 2016; 
133(10):e426-427. PMID:26951826.
2 El-Bialy A, Shenoda M, Saleh J, Tilkian A. Myocardial calcification as a 
rare cause of congestive heart failure: A case report. J Cardiovasc Pharmacol 
Ther 2005; 10(2):137-143. PMID: 15965565.
3 Nance JW, Crane GM, Halushka MK, Fishman EK, Zimmerman SL. Myo-
cardial calcifications: Pathophysiology, etiologies, differential diagnoses, and 
imaging findings. J Cardiovasc Comput Tomogr 2015; 9(1);58-67. PMID: 
25456525.
4 Perkins JA. Tissue renewal, regeneration, and repair. In: V Kumar, AK 
Abbas, N Fausto, JC Aster (Eds.). Robbins and Cotran Pathologic Basis 
of Disease. Eighth Edition. Philadelphia: WEB Saunders, 2010, pp 79-110. 
ISBN: 9781455753406.
5 Shackley BS, Nguyen TP, Shivkumar K, Finn PJ, Fishbein MC. Idiopathic 
massive myocardial calcification: A case report and review of the literature. 
Cardiovasc Pathol 2011; 20(2):e79-83. PMID:20598909.
6 Hendel RC, Berman DS, Di Carli MF, et al. ACCF/ASNC/ACR/AHA/
ASE/SCCT/SCMR/ SNM 2009 appropriate use criteria for cardiac 
radionuclide imaging: A report of the American College of Cardiology 
Foundation Appropriate Use Criteria Task Force, the American Society 
of Nuclear Cardiology, the American College of Radiology, the American 
Heart Association, the American Society of Echocardiography, the Society 
of Cardiovascular Computed Tomography, the Society for Cardiovascular 
Magnetic Resonance, and the Society of Nuclear Medicine. Circulation 
2009; 119(22):e561-587. PMID: 19451357.



KANSAS JOURNAL of  M E D I C I N E
LEFT VENTRICULAR CALCIFICATION
continued.

7 Hendel RC, Corbett JR, Cullom J, DePuey EG, Garcia EV, Bateman TM. 
The value and practice of attenuation correction for myocardial perfusion 
SPECT Imaging: A joint position statement from the American Society of 
Nuclear Cardiology and the Society of Nuclear Medicine. J Nucl Cardiol 
2002; 9(1):135-143. PMID: 11845140.
8 Coward J, Nightingale J, Hogg P. The clinical dilemma of incidental find-
ings on the low-resolution CT images from SPECT/CT MPI studies. J Nucl 
Med Technol 2016; 44(3):167-172. PMID: 27102662.
9 Osman MM, Cohade C, Fishman E, Wahl RL. Clinically significant inciden-
tal findings on the unenhanced CT portion of PET/CT studies: Frequency in 
250 patients. J Nucl Med 2005; 46(8):1352-1355. PMID: 16085594.
10 Goetze S, Pannu HK, Wahl RL. Clinically significant abnormal findings 
on the “non-diagnostic” CT portion of low-amperage-CT attenuation-
corrected myocardial perfusion SPECT/CT studies. J Nucl Med 2006; 
47(8):1312-1318. PMID: 16883011.
11 Tung RT, Heyns J, Dryer L. Incidental findings of pulmonary and hilar 
malignancy by low-resolution computed tomography used in myocardial 
perfusion imaging. Fed Pract 2020; 37(Suppl 2):S27-21. PMID: 32952384.
12 Holly TA, Abbott BG, Al-Mallah M, et al. Single photon-emission com-
puted tomography. J Nucl Cardiol 2010; 17(5):941-973. PMID: 20552312.
13 Dorbala S, Ananthasubramaniam K, Armstrong IS, et al. Single photon 
emission computed tomography (SPECT) myocardial perfusion imaging 
guidelines: Instrumentation, acquisition, processing, and interpretation. J 
Nucl Cardiol 2018; 25(5):1784-1846. PMID: 29802599.
14 Tilkermeier P, Bourque J, Doukky R, Sanghani R, Weinberg R. ASNC 
imaging guidelines for nuclear cardiology procedures: Standardized report-
ing of nuclear cardiology procedures. J Nucl Cardiol 2017; 24(6):2064-2128. 
PMID: 28916938.
15 Dorbala S, DiCarli MF, Delbeke D, et al. SNMMI/ASNC/SCCT guideline 
for cardiac SPECT/CT and PET/CT 1.0. J Nucl Med 2013; 54(8):1485-
1507. PMID: 23781013.
16 Dilsizian V, Bacharach SL, Beanlands RS, et al. ASNC imaging guide-
lines/SNMMI procedure standard for positron emission tomography (PET) 
nuclear cardiology procedures. J Nucl Cardiol 2016; 23(5):1187-1226. 
PMID: 27392702.

Keywords: vascular calcification, myocardial perfusion imaging, SPECT CT, 
incidental findings 

258



KANSAS JOURNAL of  M E D I C I N E

259

Hepatic Epithelioid Hemangioendothelioma 
Discovered Incidentally on Computerized 

Tomography
Luke Johnson, M.D.1, Ryan Ford, M.D.1, Paul A. Johnson, M.D.2 

1University of Kansas School of Medicine-Wichita, Wichita, KS
Department of Internal Medicine

2University of Kansas School of Medicine-Salina, Salina, KS 
Received March 30, 2021; Accepted for publication May 25, 2021; Published online Oct. 14, 2021

https://doi.org/10.17161/kjm.vol14.15326

INTRODUCTION
Hepatic epithelioid hemangioendothelioma (HEHE) is an exceed-

ingly rare vascular tumor first described by Weiss and Enzinger in 
1982.1 It is a neoplasm that can arise in many different parts of the body, 
but most frequently involves the liver, lung, and bone.2 It disproportion-
ately affects females with a ratio of 3:2 and 50% of cases are discovered 
incidentally. HEHE is misidentified in up to 80% of cases. It can be 
mistaken for angiosarcoma, metastatic carcinoma, hepatocellular car-
cinoma (HCC), or cholangiocarcinoma. While 25 - 40% of patients 
are asymptomatic, common presenting symptoms include right upper-
quadrant pain, fatigue, nausea, vomiting, weakness, ascites, anorexia, 
and weight loss.2-4 Up to 37% of patients have distant metastases at the 
time of diagnosis and rapid progression is seen in up to 75% of cases 
where there are multifocal lesions.2,4 This report presents a unique case 
of HEHE found incidentally on computerized tomography (CT).

CASE REPORT
A 40-year-old female with no known past medical history presented 

to the emergency department (ED) with fatigue and shortness of air. 
The shortness of air gradually worsened over a period of weeks until 
she presented to the ED. Her vitals were stable and she did not require 
supplemental oxygen. Chest x-ray was unremarkable for any acute 
cardiopulmonary process. CT angiography of the chest was negative 
for pulmonary embolism, but demonstrated a heterogenous liver with 
discrete hypoattenuating areas concerning for metastatic lesions. 

Laboratory evaluation was unremarkable aside from a slight leuko-
cytosis. Magnetic resonance imaging (MRI) of the abdomen days later 
demonstrated multiple peripheral, contrast enhancing 3-centimeter 
nodules throughout the liver (Figure 1). Subsequent needle biopsy 
showed scattered nodular fibrotic lesions, a small number of slightly 
atypical cells within the fibrotic tissue, and focal hepatic necrosis with 
scarring. Immunohistochemistry (IHC) stains were positive for CD34 
and CAMTA-1. All of these findings were consistent with the diagnosis 
of hepatic epithelioid hemangioendothelioma. The patient was not a 
candidate for resection or ablation due to the amount and distribution 
of her lesions. She was referred for evaluation for liver transplantation 
and subsequently underwent orthotopic liver transplantation less than 
one year after diagnosis (Figure 2).

Figure 1. T2 sagittal view of MRI abdomen shows multiple, predominantly 
peripheral, contrast enhancing nodules in the liver.

Figure 2. Gross pathology of this patient’s liver status-post liver transplanta-
tion. [Courtesy of: Mayo Clinic Liver Transplant Program]

DISCUSSION
HEHE can be differentiated from common mimickers by a combina-

tion of histology, IHC, and molecular characteristics. Initial diagnostic 
workup includes CT, MRI, or ultrasound. Lesions appear hypoechoic 
on ultrasound.3 Non-contrast CT shows nodules with a hypodense 
appearance, while CT with contrast shows small lesions (< 2 cm) with 
homogenous enhancement and large lesions with peripheral or heter-
ogenous enhancement.2 Lesions appear hypointense on T1 weighted 
MRI and hyperintense on T2 weighted MRI.

HEHE lesions vary in size from less than one centimeter to more 
than ten centimeters in diameter and over 75% of cases have lesions in 
both liver lobes.5 When presenting as multifocal, there is a peripheral 
or subcapsular growth pattern. Lesions also can differ based on disease 
progression with late disease showing a pattern of coalescence.2 

Histologically, HEHE manifests as nests and cords of spindle to 
epithelioid cells with mild to moderate atypia, abundant pale to eosin-
ophilic cytoplasm, indistinct cell boundaries, and intracytoplasmic 
vacuolations in a fibromyxoid stroma.4 Older lesions appear sclerotic, 
calcified, or necrosed.2 

IHC stained HEHE cell tissues typically are positive for CD34 (94% 
of cases), CD31 (86% of cases), and Factor VIIIa (99% of cases).2  
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Other positive staining factors include vimentin, type IV collagen, 
and D2-40 which helps to differentiate from other angiomatous 
lesions. IHC staining of common mimickers is as follows: (1) meta-
static carcinoma does not stain positive for any of the above markers; 
(2) cholangiocarcinoma does not stain positive for any of the above 
markers; (3) HCC is negative for the above factors except for CD34 
following sinusoidal capillarization; and (4) angiosarcoma stains 
positive for CD34, CD31, and Factor VIIIa while losing expression 
of these markers upon undergoing dedifferentiation. In 86% of cases, 
molecular translocation results in WWTR1-CAMTA1 fusion.2 Fine 
needle aspiration and small biopsy is an effective method for diagnosis; 
however, it holds a 10% false negative rate.5

There is no consensus for a gold standard of treatment, however, 
there is agreement that treatment should consider the involvement 
of both liver lobes, lesion size/number, and disease progression.4 
Treatment includes radiation, chemotherapy, liver resection, and 
liver transplant. While agents targeting anti-angiogenesis have had 
the most success in clinical trials, common chemotherapeutics include 
doxorubicin, vincristine, interferon-alpha, 5-fluorouracil, thalidomide, 
and monoclonal antibodies against vascular endothelial growth factor. 
Characteristics most favorable to liver resection included: less than 
10 lesions, tumor diameter of less than 10 cm, less than four extra-
hepatic lesions, and single lobe involvement. Liver transplant is the 
treatment of choice for diffuse, multifocal lesions, and rapidly progres-
sive disease.4,6 

Patients with radiologically stable disease should undergo an initial 
three-month surveillance period with subsequent treatment for 
tumors rapidly enlarging at a rate of more than three centimeters in 
three months.6 Survival rates are liver transplant (54.5%), liver resec-
tion (75%), chemotherapy/radiation (30%), and surveillance without 
follow-up intervention (4.5%).2 

A poor prognosis is associated with a tumor size of more than 10 
cm in diameter in patients who received liver resection versus liver 
transplant.6 Increased uptake by 18F-fluorodeoxyglucose PET/CT 
imaging following anti-angiogenic chemotherapy signifies a worse 
clinical outcome. Risk factors for recurrence are macrovascular infil-
tration, time to liver transplant of at least 120 days, and hilar lymph 
node infiltration.5 A scoring system assessing the risk of HEHE recur-
rence following liver transplant stated that the five-year disease-free 
survival rate was significantly higher in patients with a lower score of 2 
or less (93.9%) versus a higher score of 6 or more (38.5%).5

HEHE is a rare malignancy that often presents with nonspecific 
clinical symptoms, nonspecific labs, and imaging that easily misdirects. 
It carries a high misdiagnosis rate and an even worse clinical outcome 
when treated improperly. It has potential to progress rapidly and there 
was no consensus for treatment. It is difficult to overstate the need for 
a multifaceted diagnostic approach that considers imaging, histology, 
immunohistochemistry, and molecular markers. 
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INTRODUCTION
Karl Ludwig Kahlbaum was the first to describe catatonia in 1868.1 

Although it has been described as an adult condition, Kahlbaum 
observed that the majority of the adults had their first symptoms of 
catatonia in childhood, and described catatonia as a syndrome of 
abnormal motor function.2 Catatonic symptoms can be divided into 
motor (e.g., posturing, catalepsy, waxy flexibility), behavioral (e.g., neg-
ativism, mutism), affective (e.g., uncontrollable emotional reactions, 
withdrawal), and regressive (e.g., enuresis).

Pediatric catatonia usually presents acutely, but its onset can be 
insidious.2 Duration can be brief or chronic for weeks or months. 
Though schizophrenia was believed, for a long time, to be the major 
cause of catatonia, the syndrome is now known to occur in a wide range 
of psychiatric and medical conditions.3 Catatonia in children and ado-
lescents occur most commonly in the context of the schizophrenia 
spectrum followed by affective disorders. Trauma also plays an impor-
tant role in the onset of catatonic presentations in youths.2

In addition to psychiatric diagnoses, in more than 20% of cases 
of pediatric catatonia, an underlying medical condition could be 
identified.2 Systemic autoimmune disorders, such as systemic lupus 
erythematosus and autoimmune encephalitis, are the two common 
classes of autoimmune disorders associated with catatonia.

The most common autoimmune encephalitis underlying catatonia 
are anti-NMDA-receptor (anti-NMDAR) encephalitis and pediatric 
autoimmune neuropsychiatric disorders associated with streptococcal 
infection (PANDAS).2 Various drugs or toxic compounds can cause 
catatonia in youths, including steroids, lithium, phencyclidine, and can-
nabis abuse. Furthermore, catatonia can be associated with metabolic 
and genetic conditions such as Wilson's disease and porphyria.

Regarding treatment, benzodiazepines and, in particular, lorazepam, 
are the first line treatment for pediatric catatonia.2 At times, dosing in 
the range of 15 mg daily is necessary for resolution of symptoms. Loraz-
epam treatment needs to be maintained until the underlying cause of 
catatonia is found and appropriately treated.

Antipsychotic medications, specifically first-generation, worsen 
catatonia especially in the acute phase.2 However, neuroleptics can be 
used with caution to treat the underlying psychiatric disorders when 
catatonia symptoms are stabilized. Electroconvulsive therapy should 
be considered when catatonia does not respond to benzodiazepine 
treatment.2

CASE REPORT
This case concerned a young patient who, while admitted to our 

psychiatric adolescent unit, developed symptoms of catatonia in the 
context of a difficult-to-reach diagnosis due to the patient’s lack of 
verbal communication and detailed prior history. The patient was a 
16-year-old African American female in state custody with a com-
plicated and somewhat uncertain psychiatric, psychosocial, medical, 

and family history. She was transferred from a neighboring hospital’s 
pediatric intensive care unit (PICU) to the adolescent inpatient psychi-
atric unit, after medical stabilization, following a witnessed intentional 
overdose at her foster mother’s home on 82 tablets of her prescribed 
clonidine 0.1 mg.

The note from the emergency department reported the patient as 
having a history of schizophrenia and bipolar disorder with multiple 
past inpatient psychiatric hospitalizations. The patient’s home medica-
tions were clonidine 0.1 mg three times a day (TID) and risperidone 2 
mg two times a day (BID). During her three-day PICU course, she was 
reported to be uncooperative, primarily nonverbal, with psychomotor 
retardation, and with an episode of enuresis on the hospital floor. Once 
deemed medically stable, she was transferred to the psychiatric unit on 
day four of her medical admission.

According to the case manager, the patient’s history was not clear. 
Her mother had died of cancer six years prior, while she was living with 
her. The patient also had reported that when she was seven years old 
and in out-of-state foster care, she was abused physically and sexually 
by the foster family and would attempt suicide if she were to return to 
that home. After her mother’s untimely death, the patient went to live 
with her father and two half-sisters, one of which reportedly suffered 
from schizophrenia. School records indicated that she was a straight-A 
student until halfway through ninth grade, when she was first psychiat-
rically hospitalized.

Six months before coming to our unit, the patient’s father sent her 
to live with his friends since she required a high level of care. While 
staying at the friends’ house, she had an episode of acute agitation and 
assaulted responding law enforcement officers. She was re-hospitalized 
and taken into state custody.

According to the patient’s foster mother, she had lived with her on 
two occasions. The first time she resided with the foster mother for 
a few weeks right after entering the foster system (about six months 
prior to admission to our unit). The medications she was prescribed 
at that time were unknown. According to the foster mother, during the 
patient’s first stay with her, she was talkative, and she would laugh and 
joke with the foster mother and other girls in the home. However, the 
mother had installed nanny cameras throughout the house, and the 
patient was observed debating with her father over the phone when 
alone. The patient was removed from the home after assaulting another 
female foster child residing with the same foster mother. 

The second time the patient resided with the foster mother was after 
discharge from a later psychiatric hospitalization, just five days prior 
to her admission to our hospital. In contrast to her previous stay, upon 
return to the foster mother’s place, the patient was primarily nonverbal, 
but was taking care of basic needs. However, this situation dramatically 
worsened after she resumed contact with her father. Afterwards, she 
began refusing her medications (risperidone 2 mg BID and clonidine 
0.1 mg TID). 

This is an open-access article distributed under the terms of the Creative Commons Attribution Non-Commercial No Derivatives (by-nc-nd) License. (CC-BY-NC-ND 4.0: https://creativecommons.
org/licenses/by-nc-nd/4.0/)
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The week prior to admission to our unit, the patient was described by 
the foster mother as isolated, pacing, anxious, depressed, and was seen 
talking to herself. On the day of admission to the PICU, she grabbed the 
bottle of clonidine from the foster mother’s hands and quickly ingested 
all the pills in the bottle (82 tablets).

Past Psychiatric History. Based on the case manager’s report 
and review of documents from prior hospitalizations, about two years 
before the patient was admitted to our unit, she began demonstrat-
ing aggressive behavior at home at the same time her half-sister with 
schizophrenia moved in with the family. Six months before her first 
psychiatric hospitalization (18 months before she was admitted to our 
unit), her primary care provider (PCP) found a moderate degree of 
depression and anxiety on Patient Health Questionnaire-9 and General 
Anxiety Disorder-7 evaluations (sleep and psychomotor symptoms 
were the most severe). She was diagnosed with Adjustment Disorder 
with mixed anxiety and depression.

One week prior to her first hospitalization, she reported to her PCP 
severe anxiety and depression with additional symptoms of fatigue 
and social withdrawal. She also related that dizziness had begun eight 
months prior, and that bilateral lower extremities joint pain and numb-
ness had begun three months prior. She also requested contraception 
and was given a medroxyprogesterone acetate injection. She had no 
history of psychotic symptoms up to this point.

One week later, following a physical altercation with her father, the 
patient was admitted for her first psychiatric hospitalization with sui-
cidal/homicidal ideation and psychosis, including auditory and visual 
hallucinations. Police reports indicated that the patient accused her 
father of sexually molesting her. She was acting “strange and nonsen-
sical”, and was agitated, self-harming, and assaultive with police. The 
patient made and retracted allegations of sexual assault by her father 
multiple times throughout that stay. A urine drug screen was positive 
for methamphetamine. 

Throughout that admission, the patient was assaultive towards 
staff, sexually inappropriate, had enuresis on the floor and chairs, 
and required intra-muscular benzodiazepines and antipsychotics 
as needed for agitation and medication refusal. Multiple medication 
changes were made, and she was cross titrated from chlorpromazine 
50 mg four times a day (QID) to discharge medication of olanzapine 15 
mg at bedtime (qHS) and benztropine 1 mg daily (QD) with a discharge 
diagnosis of schizophrenia.

After spending one month in the hospital, the patient was admit-
ted again, shortly after discharge, for another three-week psychiatric 
hospitalization due to depressive symptoms, including anhedonia, 
sleep disturbances, low mood, constant suicidal ideation, and critical 
and demeaning auditory hallucinations. According to those hospital 
records, her father described her as having symptoms consistent with a 
“catatonic state” and blamed the medications. The patient again made 
repeated allegations, with subsequent retractions, that her father had 
sexually abused her. She was diagnosed with complex post-traumatic 

stress disorder (PTSD) and was discharged home to her father on 
fluoxetine 10 mg QD.

Six months after her initial hospitalization, the patient’s younger 
sister reported to the PCP that she had to assist her with showering 
and dressing. This was one year before this team saw her. The patient 
had two more inpatient psychiatric hospitalizations in the following 
few months with records documenting that she demonstrated varying 
degrees of avolition, psychomotor retardation, self-care failure, mutism, 
unresponsiveness, depression, and suicidality. 

About one year before being admitted to our hospital, at the 
funeral of a family member, the patient reportedly exhibited psychotic 
symptoms, involving a demonic persecutory delusion along with dys-
regulated behavior, which required inpatient psychiatric admission. 
Her case manager was unable to obtain those records. Aside from her 
second hospitalization, when she was prescribed only fluoxetine, the 
antipsychotic medications ordered at discharge consistently were 
stopped by her father, with complaints that his daughter was in a “zom-
bified state” and not able to talk. 

Records documented additional hospitalizations with suicide 
attempts via hanging once, intentional overdose twice, as well as self-
harm via cutting. Also, a report was documented wherein the patient 
was found by the police task force to be involved in sex trafficking in 
exchange for methamphetamine.

Family Medical History. The patient’s family medical history 
included that her father had been diagnosed with depression and rheu-
matoid arthritis, her half-sister with depression, her other half-sister 
with schizophrenia, and her maternal uncle with completed suicide. 
Her mother died of cancer of unknown type.

Treatment Course. Assessment of the patient was hindered by her 
inability to engage in a diagnostic interview (she remained primarily 
mute except for occasional one-word replies or rare short sentences) 
and to provide information about the onset, characterization, and 
progression of her psychiatric symptoms. On observation, she dem-
onstrated notable latency, psychomotor retardation, significant social 
withdrawal, blank staring, and flat affect. Given the patient’s history 
of trauma at an early age (e.g., witness to custodial mother dying of 
cancer when she was seven years old, possible physical and sexual 
abuse, including sex trafficking), her history of methamphetamine use 
(with extent unknown), her family medical history, and incomplete past 
hospitalizations and PCP records, all in the context of her initial clinical 
presentation, this team formulated the following list of initial diagnoses: 

• Unspecified Schizophrenia Spectrum Disorder and Other Psy-
chotic Disorder 
• Complex PTSD  
• Rule out Major Depressive Disorder, recurrent episode severe, 
with psychotic features
• Rule out Catatonia associated with another mental disorder
• Rule out Adjustment Disorder with mixed disturbance of emo-
tions and conduct
• Rule out Substance/Medication-Induced Psychotic Disorder 
(including cognitive and behavioral changes due to past metham-
phetamine use)

Given the patient’s lack of meaningful participation in any interview, 
it was difficult to discern whether she was exhibiting symptoms of a 
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Schizophrenia Spectrum Disorder or psychotic symptoms in the 
context of a severe episode of Major Depressive Disorder. When she 
first came to the unit, she was eating and, throughout the day, ambulat-
ing to and from the day room, though primarily isolating to her room. 
On her fourth day on our service, a weekend call team felt strongly that 
she was experiencing psychotic symptoms and responding to inter-
nal stimuli. Specifically, she was darting her eyes around as if trying 
to locate the voices talking to her or the people out to get her. On the 
same weekend, she required intramuscular haloperidol for an episode 
of acute agitation. The weekend team restarted the patient’s home ris-
peridone, but at the much lower dose of 0.5 mg BID instead of 2 mg BID 
she was prescribed prior to admission to our unit.

In the couple of days that followed, the patient was started on ser-
traline 25 mg to address her apparent depressive symptoms, anxiety, 
and PTSD. During that time, she became very intrusive, resisting staff’s 
attempts to redirect her physically when invading peers’ rooms, enter-
ing closely into staff and peers’ personal space, and staring at them 
intensely. Staff reported her as “fixated” on certain staff members, fol-
lowing them around and becoming frightening to certain staff and peers. 
During that time, she also started displaying stereotypies, as she began 
frequently and gently poking peers, staff, and objects in slow motion and 
without apparent purpose. She began blocking unit entrances, required 
“constant redirection”, and was placed on one-on-one sitter precaution.

Over the next week, her risperidone was titrated up to 1 mg in the 
morning (qAM) and 0.5 mg qHS to target psychotic symptoms. On 
day 10, she began lying on the floor and resisting encouragement to 
move to her bed. Over the following five days, she progressed to lying 
on the floor facing her bed, refusing to look or respond to staff, and 
became completely mute (negativism). Additional behaviors indica-
tive of catatonia developed, including limited oral intake, mannerisms, 
(e.g., sticking sanitary pads to walls and chewing on them, while refusing 
to use feminine hygiene products properly during menstruation), and 
an episode of posturing. Also, on examination, she demonstrated some 
waxy flexibility.

The neurology service was consulted, but the patient refused mul-
tiple attempts by staff to obtain a brain Magnetic Resonance Imaging 
(MRI) and an electroencephalogram (EEG). The pediatrics service 
was consulted to monitor the patient’s general medical status, includ-
ing nutrition and hydration, eating nonfood items (Pica), and potential 
development of decubitus ulcers, and rhabdomyolysis.

Once catatonia became apparent, our team discontinued risperi-
done and initiated treatment of catatonia, while continuing sertraline 
25 mg qAM. Lorazepam was started at 1 mg BID with target doses up 
to 8 - 12 mg total daily dose, if needed. Challenges were encountered 
with the treatment of the patient’s catatonia. Firstly, our hospital did 
not have a PICU and the nearby hospital with a PICU did not have an 
inpatient psychiatry unit or service, outside of consult liaison. Because 
the patient would not allow for intravenous (IV) administration and 
due to the potential risk for respiratory depression, lorazepam had to 
be titrated slowly and administered orally, with intramuscular dosing as 
needed for refusal. Secondly, the patient experienced symptoms con-
sistent with orthostatic hypotension, though without falls, but refused 
to allow our team to obtain vital signs. Consequently, intake and output 
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were tracked, and individual psychotherapy was attempted.
The patient’s symptoms improved mildly within a day of lorazepam 

initiation. She tearfully verbalized having nightmares and flashbacks to 
the nursing team (but otherwise remained primarily mute). She dem-
onstrated some gradual improvement in oral intake, getting off the floor, 
and ambulating for brief periods of time throughout the day as loraz-
epam was titrated up to 3 mg PO TID over the next five days.

Dosing was changed to smaller QID doses to avoid sedation and, 
over the five following days, lorazepam was titrated to 2.5 mg PO QID. 
The patient showed improvement in eating, moving around, and par-
ticipating in interviews though primarily with nodding and shaking 
of her head. Since the nursing staff reported the patient appearing off 
balance, overly sedated, and refusing vitals, dosing was decreased to 2 
mg QID for safety. The dose was increased again to 2.5 mg PO QID 
five days later, with some additional mild improvement in symptoms, 
including the patient speaking in sentences at times, improvement in 
self-care/hygiene, increased ambulation, improvement in cooperation 
with taking medications, and allowing a brain MRI, but with symptoms 
fluctuating in severity. The patient continued to require a high level of 
care with much encouragement to get off the floor and complete activi-
ties of daily living.

On day 13, the patient attempted suicide by drowning via sticking 
her head in the toilet. Meanwhile, the result of the brain MRI without 
contrast was within normal limits. Laboratory tests were ordered by 
our team to rule out autoimmune encephalitis as a possible underly-
ing etiology of the patient’s catatonic symptoms and sent to the Mayo 
Clinic laboratory.

Later, lorazepam was titrated up to 11 mg total daily to address the 
patient’s catatonia. During this time, she continued to make suicide 
attempts, swallowing labels and plastics, while hiding plastic condiment 
containers in her blankets. When she began showing improvement 
in her catatonic symptoms, lorazepam was decreased gradually to 2 
mg QID over the course of one week. During that time, the patient’s 
laboratory results returned positive for anti-GAD65, N and P/Q type 
paraneoplastic antibodies, and levels of anti-streptolysin O were ele-
vated. Therefore, the patient was transferred to a pediatric hospital in a 
neighboring major city to receive workup for autoimmune encephalitis 
and multidisciplinary care.

While at the pediatric hospital, the patient continued to attempt 
to swallow plastic items. During that hospitalization, she underwent 
a battery of tests, including EEG, which showed mild diffuse cerebral 
dysfunction and encephalopathy. Two attempts were made to complete 
a lumbar puncture, but failed due to inability to retrieve any cerebro-
spinal fluid.

Based on the workup completed, the negative MRI result, and a 
multidisciplinary discussion including the psychiatry, neurology, and 
oncology services, the patient’s symptomatology was deemed not to be 
due to an autoimmune or oncological etiology, but rather a psychiatric 
one. Hence, after about one week, she was transferred back to our inpa-
tient psychiatric unit.
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On arrival, the patient’s mutism seemed improved. The treatment 
team attempted to decrease lorazepam to 6 mg daily in divided doses 
(QID). However, she gradually became mute again. At this time, loraz-
epam was titrated back up to 8 mg total daily and a second opinion was 
obtained with another child psychiatrist to clarify the patient’s psy-
chiatric diagnoses. She was diagnosed with Schizoaffective Disorder 
with Catatonia as the primary diagnosis, but Major Depressive Dis-
order, recurrent episode severe with psychotic features, remained in 
the differential diagnosis. Given the patient’s multiple trials of previous 
antipsychotic medications, she was started on clozapine and titrated 
up to 100 mg PO BID. 

A psychologist also was consulted to start the patient on a behavioral 
plan with a reward system whenever she tended to her activities of daily 
living and left her room to participate in milieu therapy.

Over the next month, the patient showed gradual improvement in 
her symptoms and was transferred to a psychiatric residential treat-
ment facility (PRTF) for further stabilization. While at the facility, 
clozapine was titrated to 150 mg PO BID with good response. Loraz-
epam was tapered slowly to 0.5 mg PO TID without recurrence of 
catatonic symptoms. Sertraline 25 mg daily was continued. 

The patient’s case manager reported that the patient was conversing 
much better with others. The case manager also related that the patient 
indicated that her thoughts were clearer, and she wanted to continue 
taking her medications. She remained at the PRTF while plans were 
being made for her next living situation.

DISCUSSION
Pediatric catatonia is a rare occurrence with high risk for morbidity 

and mortality.3 It can occur in children and adolescents in the context 
of psychiatric and medical conditions.

Our case of pediatric catatonia was in the context of a psychotic dis-
order whose assessment was complicated by the inability of the patient 
to participate in a meaningful diagnostic interview (she was mostly 
nonverbal) and by the lack of collateral information from guardians 
(the patient entered the foster system a few months prior to admission 
to our hospital).

The case confirmed the need for psychiatrists to first rule out medical 
causes of pediatric catatonia, then address catatonic symptoms with, 
at times, high doses of benzodiazepines carefully titrated and divided 
throughout the day to reduce side effects.2 The need for physicians to 
be patient regarding emergence of positive response to benzodiazepine 
treatment and to taper the regimen slowly, once catatonic symptoms 
have stabilized, was underscored.

Even if the literature indicates that antipsychotics worsen catatonia 
symptoms,2 this case seemed to confirm that neuroleptics have a place 
in the treatment of catatonia: when the patient’s catatonic symptoms 
appeared to have stabilized and a psychotic disorder became the clear 
underlying etiology, an antipsychotic (clozapine, which has low binding 
affinity for the dopamine D2 receptor like quetiapine) was added to the 
treatment regimen with positive results.

Finally, the difficulty of this case needs to be framed in the context of 
the current state of inpatient hospital care where brief hospitalizations 
are the mainstay and longer ones are discouraged. The aforementioned 
case fueled plenty of disagreements and conflicts among the many 
agencies involved in her care.
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ABSTRACT
Introduction. Programs that offer early exposure to surgery for 
medical students foster interest in and positive perceptions of surgery. 
The COVID-19 pandemic led to suspension of these activities at our 
institution, the University of Kansas School of Medicine. In response 
to the lack of virtual alternatives, a pilot virtual surgery enrichment 
program was implemented for first-year students in place of in-person 
surgical exposure. The aim of this study was to compare the efficacy 
of in-person and virtual-based surgical education programs to expose 
preclinical medical students about the surgical realm of medicine. 
Methods.xFirst-year medical students participated in either a virtual 
(Group A) or in-person (Group B) week-long surgical enrichment 
program. Group assignments were dictated by COVID restrictions on 
each of our three medical school campuses: Salina, Wichita, and Kansas 
City. Pre- and post-surveys with a 14-question multiple-choice assess-
ment of surgical knowledge were distributed to participants. Paired 
Wilcoxon Signed Rank tests and Mann-Whitney-U tests were used for 
statistical analysis. 

Results. There were 14 participants in Group A and 7 participants 
in Group B. Both groups improved significantly from pre- to post-
assessment score. (Group A, p = 0.01; Group B, p = 0.04). There was no 
difference between groups in the magnitude of score improvement from 
pre- to post-assessment (p = 0.59).
Conclusions. This pilot program demonstrated that virtual platforms 
can be a method to provide meaningful clinical experiences in surgery to 
preclinical medical students restricted from clinical activities. Further 
development of mentorship in virtual surgical programs and assessment 
of subjective experience is needed. Kans J Med 2021;14:265-268

INTRODUCTION
The first two years of medical school, termed “preclinical years”, are 

traditionally didactic based. Many schools offer structured programs for 
students to participate in clinical areas of interest early in their training 
to facilitate career exploration. In surgery, early exposure to positive 
experiences and mentorship are important influences on the decision to 
pursue surgery as a career.1,2 Also, early clinical participation in surgery 

improves surgical knowledge and performance in the operating room 
(OR) during surgery clerkships.3 

Unfortunately, the coronavirus pandemic led to suspension of clini-
cal activities for students who were deemed non-essential personnel.4 

While clinical activities are core to third and fourth-year medical stu-
dents completing clinical clerkships, they are lower educational priority 
for first and second-year students during the didactic portion of their 
training. However, structured programs facilitating early exposure to 
surgery have become a part of the standard model of a well-rounded 
medical education.5 To address this gap in preclinical education, a 
virtual surgical enrichment program (VSEP) was created.

Virtual platforms seemed a far-fetched method to deliver quality 
surgical education, but have demonstrated successful performance 
measures in new virtual surgical clerkships, and even generated interest 
to pursue surgical careers.6 The opportunities for preclinical students to 
participate in surgery remain limited. It is nonetheless critical to provide 
students with these opportunities. Virtual pilot programs for surgical 
education, such as the one described in this paper, must be developed 
and expanded to restore pre-existing standards in medical education.

METHODS
Scholarship, Enrichment, and Remediation (SER) week is a 

required shadowing program in the pre-existing curriculum of first 
and second-year students at our institution and occurs at the end of 
each systems-based academic block (seven total).7 Students spend 
the week immersed in clinical areas of interest with faculty and resi-
dents in the specialty of their choosing. One group of first-year medical 
students (MS-1s) who choose surgical specialties for their SER week 
in December 2020 were invited to participate in this study. No pre-
determined study enrollment goal was set. With the unpredictable 
changes in clinical activities available to students during the COVID 
pandemic, the priority was capturing as many students at one point 
in time instead of enrolling students over multiple months to reach a 
specific study size, as the former could add unintended confounding 
bias to our results. A VSEP alternative was created for MS-1s who 
were restricted from in-person clinical activities. This was designated 
Group A. Students who participated in-person, as a result of differ-
ences in COVID protocols across our three campuses, were designated 
Group B. This cohort was thought to represent the usual standard of 
SER week and served as the control for the purposes of this study. 

Design of Virtual Platform. The VSEP was designed with three 
major components. First, Group A students were asked to watch an 
educational video with technical skills about sterile scrubbing, gowning, 
and gloving. Second, students joined surgical teams each day for virtual 
rounds. Third, an intra-operative video stream was assembled for stu-
dents to observe surgeries in real time with a mechanism to ask questions. 

The primary objective of this study was assessment of surgical 
knowledge after participation in virtual or in-person surgical SER week. 
Students in Group A primarily gained this knowledge from the edu-
cational video on sterile scrubbing, gowning, and gloving. This video 
was created in collaboration with institutional experts in surgery and 
medical education, and operating room (OR) staff educators. The video 
was distributed electronically to preclinical students via a sharable link 
to the unlisted video on YouTube™ (https://youtu.be/xy2EwPjgJEA). 

This is an open-access article distributed under the terms of the Creative Commons Attribution Non-Commercial No Derivatives (by-nc-nd) License. (CC-BY-NC-ND 4.0: https://creativecommons.
org/licenses/by-nc-nd/4.0/)
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Group B acquired surgical knowledge from in-person OR experiences 
with faculty, residents, and staff on their respective surgical specialties.

Pre- and Post-Survey. A pre- and post-survey was distributed before 
and after surgical SER week in December 2020. Both surveys included 
an identical 14-question multiple choice assessment of surgical knowl-
edge that was created by the authors in collaboration with institutional 
experts. Each multiple choice item was associated with an image demon-
strating proper or improper sterile technique. Additional data collected 
in the surveys were age, gender,  previous OR experience and education, 
and interest in surgical careers before and after SER week. Informed 
consent for this study was obtained when the pre-survey was distrib-
uted to participants. Participants were informed of the study purpose, 
main outcomes, anticipated benefits, and lack of risks of participation. 

The primary outcome of this study was assessment of surgical 
knowledge, as measured by the 14-question multiple choice assess-
ment in the pre- and post-survey. The secondary outcome was 
interest level in surgery, as measured in the pre- and post-survey.

Statistical Analysis. Chi-square and two-tailed t-test were per-
formed to analyze categorical and continuous variables, respectively. 
Paired Wilcoxon Signed Rank Test was used to determine improve-
ment of assessment score from pre- to post-survey in each group. The 
Mann-Whitney U Test was used to compare pre- and post-assessment 
scores across groups, and assess differences in magnitude of change in 
pre- and post-scores between groups. A p value of < 0.05 was deter-
mined to be statistically significant. The data were analyzed using IBM 
SPSS Statistics for Windows, Version 26.0 (IBM Corp, Armonk, New 
York). Approval to conduct this study was obtained from our institu-
tional review board and declared exempt from human subject review.

RESULTS
There were 65 MS-1s who participated in surgical SER week in 

December 2020. There were 14 respondents (28%) of the 50 students 
who participated in the pilot VSEP, this was designated Group A. There 
were 7 respondents (46.7%) of the 15 students who participated in-per-
son, this was designated Group B. The overall response rate was 21/65 
(32.3%). 

Respondent characteristics are displayed in Table 1. There were no 
significant differences in demographics or previous OR experiences. 
Exposure to prior OR education was not different between groups, 
including attendance at surgical skills workshops (p = 0.16) or specific 
training in sterile scrubbing, gowning, and gloving (p = 0.47). Interest to 
pursue surgical careers was not statistically significant between groups 
before (p = 0.40) or after (p = 0.19) participation in SER week. 

Score improvement from pre- to post-assessment of surgical 
knowledge is displayed in Table 2. The assessment scores of all study 
respondents improved significantly after participation in surgical SER 
week (95% CI: 11-29; p = 0.001). Additionally, assessment scores of 
respondents in Group A (95% CI: 7.1-29; p = 0.01) and Group B (95% 
CI: 20-39; p = 0.04) improved significantly from pre- to post-assess-
ment.

Comparison of pre- and post-assessment of surgical knowledge 
between Group A and Group B is displayed in Table 3. There was no 
statistically significant difference in either the pre-assessment score 
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between Group A and Group B (p = 0.44) or the post-assessment score 
between Group A and Group B (p = 0.13). There was no statistically 
significant difference in the magnitude of score improvement between 
groups (p = 0.59). 
Table 1. Characteristics of 21 respondents in surgical SER week 
in December 2020. 

Group A
n = 14

Group B
n = 7 p valuea

n (%)
Age (years)b 23 [23 - 24] 24 [23 - 28] 0.30
Female 8 (57) 4 (57) 1.00
Attended surgical education 
workshops 6 (43) 6 (86) 0.16

Number of previous OR 
experiencesb 3 [0 - 6.25] 3 [0 - 8] 0.79

Previously scrubbed into a surgery 2 (14) 0 0.28
Previously educated on sterile 
scrubbing, gowning, and gloving 0.47

Yes 6 (43) 3 (43)
No 3 (21) 3 (43)
Unsure 5 (36) 1 (14)

Interest in pursuing surgical 
careers at the beginning of this 
surgical experience

0.40

Very interested 8 (57) 6 (86)
Somewhat interested 5 (36) 1 (14)
Not interested 1 (7.1) 0

Interest in pursuing a surgical 
career at the conclusion of this 
surgical experience

0.19

Very interested 9 (64) 7 (100)
Somewhat interested 3 (21) 0
Not interested 2 (14) 0

Abbreviations: SER, Scholarship, Enrichment, and Remediation; OR, operating 
room. 
ap < 0.05 statistically significant
bMedian [interquartile range]

Table 2. Pre- and post-assessment scores in 14 virtual and 7 in-
person SER week respondents in December 2020.

Median pre-
assessment 
score (%)

Median post-
assessment 
score (%)

p valuea
95% 

confidence 
interval

Median [interquartile range]
Both groups (n = 21) 50 [39 - 61] 71 [64 - 79] 0.001 11 - 29
Group A (n = 14) 50 [36 - 59] 68 [57 - 73] 0.01 7 - 29
Group B (n = 7) 57 [43 - 64] 71 [64 - 86] 0.04 20 - 39

Abbreviations: SER, Scholarship, Enrichment, and Remediation.
ap < 0.05 statistically significant
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Table 3. Differences between pre- and post-assessment scores in 
virtual vs. in-person SER week respondents in December 2020.

Group A 
(n = 14)

Group B 
(n = 7) p valuea

Median [interquartile range]
Median pre-assessment score (%) 50 [36 - 59] 57 [43 - 64] 0.44
Median post-assessment score (%) 68 [57 - 73] 71 [64 - 86] 0.13
Median difference between pre- 
and post-assessment scores (%) +21 [5.4 - 29] +29 [0 - 36] 0.59

Abbreviations: SER, Scholarship, Enrichment, and Remediation.
ap < 0.05 statistically significant

DISCUSSION
The virtual platform was effective in teaching surgical knowledge, 

similar to what was found in virtual surgery clerkships.6 The interest 
in surgery did not change or differ between groups. Therefore, neither 
experience was superior to the other for the primary and secondary 
outcomes of this study. The lack of change in interest level was reported 
by other in-person surgical immersion programs from the literature.8-10 
One such reason may be the selection bias introduced by students 
choosing to participate likely are interested in surgery already. Inter-
estingly, more students who were not interested in surgery participated 
virtually. This suggested that the easy accessibility and low-pressure 
nature of virtual platforms may attract wider audiences.

This study did not explore the subjective experience of the students 
or the perception of mentorship. Mentorship is a key aspect of early 
clinical experiences. Multiple strategies are available to enhance men-
torship in the virtual setting, including allocating time for student and 
resident “hangouts” for questions and advice.6 Incorporation of a men-
torship focus in virtual-based surgical education should be a goal of 
these modalities and warrants further attention.

This study was limited by a small sample of 21 participants over a 
short, one-week surgical experience. However, varying local restric-
tions of the three campuses at the study institution created a pragmatic 
opportunity to compare a virtual pilot program to an in-person expe-
rience. Although it appeared that virtual-based surgical educational 
experiences may be reliable methods of education of select surgical 
competencies, further studies are needed to explore this trend with 
larger groups, and thus, higher statistical power.

This study was the first known to have assessed preclinical stu-
dents’ ability to learn basic surgical competencies through in-person 
or virtually based surgical education experiences using an objective 
measure of competency assessment. While not validated, the objec-
tive knowledge assessment in this study was constructed carefully with 
input from expert surgeons, surgical educators, and medical educa-
tors. This new measure was superior to gauging knowledge merely on 
participant self-reported confidence in their knowledge of this topic. 
Assessing procedural skills, such as sterile scrubbing, gowning, and 
gloving techniques, with an assessment based on images of individu-
als demonstrating proper or improper technique, was preferred over 

assessing a procedural skill with text alone. This added tremendous 
value to the visually based assessment tool used in this study. While 
it would have been beneficial to perform an in-person assessment of 
these procedural skills instead of a picture-based assessment, that was 
not possible due to pandemic related infection control measures, such 
as limited in-person exposures and social distancing in the clinical 
learning environment.

The generalizability of this study was limited by a small sample 
of 21 participants over a short period of time. However, the authors 
intended the study design to be completed with a single cohort of as 
many participants as possible. This was because of the evolving pan-
demic and changing student restrictions introduced bias into including 
future cohorts after December 2020. Despite this, the sample size of 
this study was sufficient to address the primary and secondary study 
aims adequately. The overall response rate was low  and unequally dis-
tributed among groups. The fact that virtual learners were less likely to 
participate may allude to a lower motivation to acquire technical skills 
that lack immediate relevance. It was possible that in-person learners 
felt a stronger desire to be prepared for their performance in the OR. 
The addition of in-person skills assessment to virtual learning should 
be explored to improve motivation.

CONCLUSIONS
The use of readily available video-based technology can be applied 

through programs such as described in this paper to facilitate experi-
ential participation of students in different areas of medicine. A virtual 
surgical education program to teach scrubbing, gowning, and gloving 
for students was as effective as an in-person educational program 
as measured by the study’s knowledge assessment. This study dem-
onstrated a virtual surgical education program can provide a quality 
educational experience for students without access to in-person pro-
grams due to resource limitations caused by financial constraints, 
limited local expertise, or a pandemic. In addition, these results showed 
that some clinical content can be taught effectively prior to an in-person 
educational session, thus allowing in-person education to build more 
on foundational concepts and focus on application in clinical settings.
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ABSTRACT
Introduction. Mediastinitis is a deadly surgical site infection (SSI) 
after cardiac surgery. Although rare, mortality is as high as 47%. Best 
practices for infection prevention to eliminate this deadly complica-
tion must be identified. Surgical dressings impregnated with silver have 
been shown to reduce SSIs in other surgical specialties. The aim of this 
study was to determine if the routine use of silver surgical dressings is 
beneficial to prevent mediastinitis after cardiac surgery. 
Methods.xA single-center retrospective study was performed on 
patients who underwent sternotomy from 2016 to 2018 at the Univer-
sity of Kansas Medical Center. Prior to June 2017, all cardiac surgical 
patients were treated with gauze surgical dressings and designated as 
Group A. The routine use of silver-impregnated surgical dressings was 
implemented in June 2017; patients after this change in practice were 
designated as Group B. Patient characteristics and rates of deep and 
superficial sternal wound infections (SWI) were compared. 

Results. There were 464 patients in Group A and 505 in Group B. 
There were seven SWIs in Group A (7/464, 1.5%) and five in Group B 
(5/505, 1%; p = 0.57). Of these, there was one deep SWI per group (p 
= 0.61) and six superficial SWIs in Group A compared to four in Group 
B (p = 0.74). Severe COPD was higher in Group A (p = 0.04) and peak 
glucose was higher in Group B (p = 0.02).
Conclusions. The analysis conferred no benefit with silver-impregnat-
ed surgical dressings to prevent mediastinitis. Choice of gauze surgical 
dressings may be preferable to reduce cost. 
Kans J Med 2021;14:269-272

INTRODUCTION
Surgical site infection (SSI) is a burdensome healthcare-associated 

infection (HAI) affecting nearly all surgical operations, with poten-
tially devastating outcomes.1 Specifically in cardiac surgery, patients 
are susceptible to superficial and deep sternal wound infections (SWI), 
noted by some to occur in 8.49% of sternotomies.2 Deep sternal wound 
infection (DSWI), or mediastinitis, is the most serious SWI and has 
mortality rates reported as high as 47%.3 Many efforts were made to 
optimize infection prevention strategies that became standard of care 
resulting in a 32% decrease in infection rates from 2008 to 2012.4 Some 
of these strategies included skin and nares decontamination, antibiotic 
prophylaxis, strict perioperative glucose control, and surgical closure 

techniques (i.e., figure-of-eight, Robicsek).5,6 Despite this, the incidence 
of DSWI remains unacceptably high at 0.5% to 6% and warrants further 
investigation.7

Contamination of the sternal wound by normal skin flora is an impor-
tant route for infection in the postoperative period. Pathogens can gain 
access to deeper tissues when dehiscence is present due to the normal 
breathing mechanics at the destabilized wound.8-12 Theoretically, reduc-
ing the bioburden around the incision in the postoperative period could 
interrupt this process and allow time for wound healing. Guidelines for 
infection prevention focus on the pre- and intra-operative periods, while 
less clear guidance is given in the postoperative period. In this situation, 
exogenous routes seeding deep tissue infections after leaving the oper-
ating room deserve further consideration. 

One idea gaining popularity in postoperative wound care is the use 
of silver surgical dressings to harness the natural bactericidal and bac-
teriostatic properties of silver.13 Silver has long been used successfully 
in device coating and chronic wound and burn care, and more recent-
ly has shown promising results to prevent SSI.14-21 The mechanism 
of silver-impregnated surgical dressings presents an opportunity to 
decontaminate the incision while the sternum heals. Early reports were 
compelling, and one study noted zero cases of mediastinitis after replac-
ing gauze with silver dressings. But the reproducibility of these findings 
was variable, and the pursuit of high-quality data slowed down.22-25 
However uncertain, the potential to save one patient from suffering this 
complication instituted a department wide change to use silver dress-
ings in all cardiothoracic surgical patients.

Cost-conscious care is a principle of high-value healthcare. Benefit-
cost analysis evaluates the benefits of interventions with their costs, 
such as postoperative silver dressings at this institution. The immediate 
cost of silver dressings is $26.82 for each sternal dressing. The potential 
benefits are mitigating future costs of mediastinitis and reduced mor-
bidity and mortality for patients. The aim of this study was to evaluate 
this intervention and its ability to achieve the intended goal of reducing 
postoperative complications at this institution.

METHODS
This single-center study was approved by the institutional review 

board at the University of Kansas Medical Center. A retrospective 
cohort study was performed on adults 18-years-old and older who 
underwent sternotomy for cardiac surgery from June 2016 to June 
2018. Patients with active infection at the time of operation and those 
undergoing open heart transplant were excluded due to higher sus-
ceptibility to infections. Left ventricular assist device placements were 
excluded because sternal incisions are not uniformly performed in these 
cases. Sternotomy incisions were treated with gauze dressings (GD) in 
all patients before June 2017; this was Group A and served as the control 
group. Sternotomy incisions after June 2017 were treated with silver-
impregnated dressings (SD) after a department wide change in practice 
was implemented; this was Group B and served as the treatment group. 
All operations were performed by board-certified cardiothoracic sur-
geons and patients received the same perioperative infection prevention 
protocol aligned with institutional standards. GD used in Group A were 
replaced on postoperative day two and removed on postoperative day 
three or until wound was dry. CarraKlenz™ wound cleanser (Medline 
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KANSAS JOURNAL of  M E D I C I N EIndustries, Northfield Illinois) was used during dressing changes. Com-
mercially available SD used in Group B were removed on postoperative 
day seven as recommended by the manufacturer (Argentum Medical, 
Geneva Illinois).

Sternal wound infections were diagnosed by surgeons according to 
the criteria from the U.S. Centers for Disease Control and Prevention.26 
Superficial sternal wound infection (SSWI) involved tissue above the 
fascial plane with at least one of the following: 1) purulent drainage; 2) 
organisms isolated from the wound; 3) tenderness, swelling, or heat 
present and wound opened by surgeon; or 4) diagnosis by surgeon. 
DSWI, or mediastinitis, involved tissue below the fascial plane (with or 
without infected retrosternal space) and met at least one of the follow-
ing: 1) purulent drainage; 2) wound dehiscence or opened by surgeon 
with organisms identified in mediastinal tissue or fluid and fever (> 
38°C) or tenderness present; or 3) evidence of infection on gross ana-
tomical or histopathologic exam. 

Data were collected using electronic medical record and the Society 
of Thoracic Surgeons database. Patient demographics including age, 
sex, body mass index (BMI), smoking history, and comorbidities were 
collected. Severe chronic obstructive pulmonary disease (COPD) was 
defined as FEV1 < 50% of predicted value. Recorded operative details 
included cardiac bypass time, valve operation, blood products, peak lab 
values, ventilation time, and length of stay. 

Data were analyzed using SAS statistical software version 9.4 (SAS 
Institute, Cary, NC). Continuous and normally distributed data were 
presented as mean with standard deviation and categorical data were 
presented as percentages. Fisher exact test was used for analysis of 
categorical data and student t-test was used for analysis of continuous 
variables.

RESULTS
There were 464 patients in Group A and 505 patients in Group B. 

There were significantly more patients with severe COPD in Group A 
(39/464, 8.4%) compared to Group B (26/505, 5.1%; p = 0.04). There 
were no statistical differences in other demographic variables including 
age (62.2 ± 13 years vs. 61.2 ± 13.3 years in Group B; p = 0.23), female 
sex (128/464, 27.6% vs. 160/505, 31.7% in Group B; p = 0.16), BMI (30 
± 5.6 kg/m2 vs. 30 ± 6.3 kg/m2 in Group B; p = 0.99), Hemoglobin A1C 
(6 ± 1.7 mg/dL vs. 6.1 ± 1.7 mg/dL in Group B; p = 0.41), current smokers 
(260/464, 56% vs. 291/505, 57.6% in Group B; p = 0.62), diabetes 
(177/464, 38.1% vs. 170/505 in Group B, 33.7%; p = 0.15), hypertension 
(386/464, 83.2% vs. 410/505, 81.2% in Group B; p = 0.42), dyslipidemia 
(361/464, 77.8% vs. 400/505, 78.2% in Group B; p = 0.59), dialysis 
(17/464, 3.7% vs. 13/505 2.6% in Group B, p = 0.33 ), emergent proce-
dures (35/464, 7.5% vs. 44/505, 8.7% in Group B; p = 0.51), or valvular 
procedures (190/464, 41% vs. 193/505, 38.2% in Group B; p = 0.38). 

Average intraoperative peak glucose levels were significantly higher 
in Group B (186.9 ± 62.1 mg/dL) compared to Group A (179.1 ± 41.3 mg/
dL; p = 0.02). All other operative characteristics were not statistically 
different, including cardiac bypass time (106.5 minutes ± 46.6 vs. 109.1 
minutes ± 53.2 in Group B; p = 0.41), peak creatinine (1.6 mg/dL ± 1.6 vs. 
1.5 ± 1.5 mg/dL in Group B; p = 0.45), ventilation time (17.4 hours ± 46.9 
vs. 20.6 ± 48.6 hours in Group B; p = 0.30), blood products (186/464, 
40% vs. 189/505, 37.4% in Group B; p = 0.40), or length of stay (8.1 days 
± 5.9 vs. 7.6 days ± 5.3 in Group B; p = 0.19). 
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Table 1. Comparison of baseline characteristics between patients 
who received gauze surgical dressings before June 2017, and 
patients who received silver-impregnated surgical dressings after 
June 2017. 

Gauze dressings
Group A, N = 464

Silver dressings
Group B, N = 505 p valuea

Characteristics Mean (± Standard Deviation)
Age, years 62.2 (13) 61.2 (13.3) 0.23
BMI, kg/m2 30 (5.6) 30 (6.3) 0.99
Hemoglobin A1C, mg/dL 6 (1.7) 6.1 (1.7) 0.41
Cardiac bypass time, min 106.5 (46.6) 109.1 (53.2) 0.41
Peak glucose, mg/dL 179.1 (41.3) 186.9 (62.1) 0.02a

Peak creatinine, mg/dL 1.6 (1.6) 1.5 (1.5) 0.45
Ventilation time, hour 17.4 (46.9) 20.6 (48.6) 0.30
Length of stay, days 8.1 (5.9) 7.6 (5.3) 0.19

n (%)
Sex, female 128 (27.6) 160 (31.7) 0.16
Current smoker 260 (56) 291 (57.6) 0.62
Severe COPDb 39 (8.4) 26 (5.1) 0.04a

Diabetes 177 (38.1) 170 (33.7) 0.15
Hypertension 386 (83.2) 410 (81.2) 0.42
Dyslipidemia 361 (77.8) 400 (78.2) 0.59
Dialysis 17 (3.7) 13 (2.6) 0.33
Emergent operation 35 (7.5) 44 (8.7) 0.51
Valve procedure 190 (41) 193 (38.2) 0.38
Blood products 186 (40) 189 (37.4) 0.40

ap < 0.05, statistically significant
bFEV1 < 50% of predicted

SWI developed in seven patients in Group A (7/464, 1.5%) and in 
five patients in Group B (5/505, 1%; p = 0.57). Of these, six wounds in 
Group A and four wounds in Group B were classified as superficial (p = 
0.74). One wound in both Group A and Group B was classified as deep 
(p = 0.61; Table 2). 

Table 2. Incidence of sternal wound infections (SWI) in patients 
who received gauze surgical dressings before June 2017, and 
patients who received silver-impregnated surgical dressings after 
June 2017. 

Gauze dressings
Group A, N = 464

Silver dressings
Group B, N = 505 p valuea

n (%)
Total SWI 7 (1.5) 5 (1) 0.57

Deep 1 (0.4) 1 (0.2) 0.61
Superficial 6 (1.3) 4 (0.8) 0.74

ap < 0.05, statistically significant
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DISCUSSION
The interest in silver dressings in cardiac surgery began when Huck-

feldt reported a reduction in SWIs with SD down to zero compared 
to traditional gauze in adult cardiac patients.25 Adding to the interest, 
Totaro demonstrated the addition of SD in patients with mediastinitis 
refractory to wound vacuum-assisted closure caused wound cultures 
to turn negative.27 This prompted further investigation. In 2016, a ran-
domized control trial was conducted in pediatric patients undergoing 
sternotomy for cardiac surgery to compare silver and gauze dressings. 
No infections occurred in either group and the authors concluded silver 
and gauze were equally effective.23 More recently, Raman also reported 
no difference between silver and gauze in a single center retrospective 
study of adult cardiac patients.22 The findings reported in the literature 
were variable, making the clinical significance of SD unclear. 

Our study did not indicate benefit with the use of SD to prevent 
mediastinitis or even superficial sternal infections. The incidence of 
infection in our study population was similar to what was reported 
in the literature, and like Raman,22 we were not able to reproduce the 
promising results reported by Huckfeldt25 in 2004. This may suggest 
institutional-specific bias present in Huckfeldt’s study. However, 
without randomized controlled trials in the adult cardiac population, 
the benefit remains unclear.

Our study results could have been influenced by the differences 
between study groups noted at baseline. Patients with COPD are 
known to be at increased risk of developing SWI.28,29 We had signifi-
cantly more patients with severe COPD in Group A, which could have 
exacerbated the observed benefit in Group B. Strict glycemic control 
during the perioperative period is known to reduce the risk of devel-
oping SWI.28-30 We noted a significantly higher peak glucose level in 
Group B compared to the control, which could have underestimated 
benefit of SD. However, the peak glucose level did not exceed the level 
associated with elevated risk (> 200 mg/dL).31 Thus, we do not believe 
either of these differences would have changed the results in a mean-
ingful way. 

Our study was limited by its retrospective nature and lack of ran-
domization. Over the duration of the study, it was possible that small 
changes in practice could have introduced confounders. The overall 
incidence of mediastinitis was low in both study groups making it 
difficult to draw conclusions in this retrospective study. This was a 
single-center study and results may not be generalizable, although 
incidence was like that of the general population.
CONCLUSIONS

A retrospective analysis assessed the use of silver-impregnated 
surgical dressings compared to gauze surgical dressing in hopes of pre-
venting mediastinitis. The analysis showed no benefit with the use of 
silver-impregnated surgical dressings. Based on these results, treat-
ment of the sternal incision with gauze may be preferred to reduce cost. 
Further investigation of optimal wound care during the postoperative 
period is needed in the effort to eliminate this costly and deadly com-
plication.
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ABSTRACT
Introduction. The purpose of this study was to explore healthcare 
provider training, comfort, and provision of internet safety counseling. 
Prior research has demonstrated increased parental concern regarding 
the pervasive access to the internet by children, including the potential 
impacts of risky internet behavior and adverse media exposure. 
Methods.xA self-reported survey was provided to a convenience 
sample of 31 healthcare providers during a mental health training 
seminar. Responses were analyzed using descriptive statistics. 

Results. Internet safety counseling, especially regarding risky online 
behavior, was not a focal point of provider-patient interaction in the 
sample population. This finding was reinforced with more than half 
of the respondents indicating that they infrequently or never provide 
internet safety counseling (n = 17, 56%). While research has placed an 
emphasis on the importance of discussing the risks of exposure to vio-
lence, drugs, and sexually explicit media online, this study found that 
the topics most often discussed were setting time limits (77%), limiting 
access to media devices (67%), and supervising internet use (50%). 
This may be due in part to the fact that most respondents (n = 17, 57%) 
reported never receiving training on internet safety counseling.
Conclusions. Overall, significant deficits were identified in internet 
safety counseling training for professionals and provision of educa-
tion for families. These finding were inconsistent with the American 
Academy of Pediatrics recommendations around media use counseling 
and a point of urgent concern given the increasing time spent on media 
devices, particularly during the COVID pandemic.  
Kans J Med 2021;14:273-276

INTRODUCTION
Internet access is nearly ubiquitous to American youth with access 

becoming virtually unlimited through mobile devices. The COVID 
pandemic has encouraged social distancing, and as a result, children’s 
access to the internet is becoming increasingly pervasive. As of 2015, 
92% of adolescents go online daily.1,2 Approximately 75% of adoles-
cents own a smart phone with 25% reporting they are online “almost 
constantly”. In addition, 76% of adolescents maintain at least one social 
media profile. This prevalence is not only relevant in adolescent youth. 
Nearly all homes with small children (98%) own a mobile device, an 
increase from 75% in 2013 and 52% in 2011.3 Further, 50% of five-year-
old children go online daily and nearly 75% of four-year-old children 
have their own mobile device.4,5 Although data were lacking on media 
use during the COVID pandemic, these prior statistics supported the 

American Academy of Child and Adolescent Psychiatry’s (AACAP) 
concern that quarantined youth have unprecedented access to poten-
tially harmful media content and that risk needs to be mitigated.6

Parents were concerned about potential adverse impacts of the 
internet on their children, most notably the impact of exposure to 
violent and sexual content.7 Parental concerns were placed appropri-
ately given research has shown poor outcomes of child exposure to risky 
behaviors. Specifically, children who consume media rich in alcohol 
advertisements were more likely to initiate use.8-10 The same influential 
effect has been shown for sexually explicit media, including pornogra-
phy.11,12 These risks can be applied to other online safety concerns such 
as cyberbullying and increased risk of suicidal ideation.13 To mitigate 
these risks, trusted adults need to engage in conversation with youth 
emphasizing media safety.14,15 Taken together, parental mediation of 
media use has been shown to decrease risky behaviors.16,17 More than 
ever, parents should be intentional about helping youth develop positive 
media habits. This can be done by modeling healthy behaviors, setting 
limits, and co-viewing.7

In addition to parents, healthcare providers play an important role 
in delivering internet safety education to youth.15,18,19 Parents trust 
healthcare providers to provide appropriate recommendations for 
the health and well-being of their children. The American Academy 
of Pediatrics (AAP) has released a policy statement, “Media Use in 
School-Aged Children and Adolescents”, outlining best practices for 
parents and pediatric healthcare providers.18 This statement included 
information on the AAP’s Family Media Plan, which can be an asset to 
parents during quarantine as well as non-quarantine times. Healthcare 
providers have a unique opportunity to support parents in providing 
resources and anticipatory guidance on internet safety. Despite this 
policy statement, only one in five parents were aware of the AAP’s rec-
ommendation, indicating a gap in communication between parents 
and pediatric healthcare providers. Although pediatricians have been 
tasked with educating parents on this topic, to what extent this happens 
remained unclear. 

Three study objectives were investigated:
1. To explore the extent and type of counseling provided by health-
care providers on internet safety.
2. To explore the type and extent of training that healthcare pro-
viders have received on internet safety, their comfort level, and 
barriers to providing counseling.
3. To determine if internet safety counseling differs between pro-
vider demographic groups.

METHODS
Prior to engaging in the study, Institutional Review Board approval 

was obtained through University of Kansas School of Medicine-Wich-
ita Human Subjects Committee. An anonymous, self-reported, 14-item 
survey was developed to capture information related to healthcare 
provider demographics, training, and experience with internet safety 
counseling. Prior to use, the survey was reviewed by an expert panel 
for readability. 

Healthcare providers attending a local mental health training 
seminar in late 2018 were asked to participate in this study. Participation 
was voluntary, informed consent was obtained, and no incentives were 

This is an open-access article distributed under the terms of the Creative Commons Attribution Non-Commercial No Derivatives (by-nc-nd) License. (CC-BY-NC-ND 4.0: https://creativecommons.
org/licenses/by-nc-nd/4.0/)
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provided. Participants included community and academic physicians, 
resident physicians, and physician extenders (i.e., nurse practitioners, 
physician assistants) who provide primary care to children. Non-prac-
ticing healthcare providers and providers who do not serve children 
were excluded from the study. 

Data were entered into the encrypted and HIPAA compliant 
REDCap® online data capture application. Descriptive statistics were 
calculated from the database. 

RESULTS
Of 31 potential participants, a total of 30 (n = 30, 97%) completed 

the survey. Of the 30 respondents, most were pediatricians (n = 24, 
80%), female (n = 21, 70%), and had been in practice for an average of 
10.5 years (SD = 9.8; Table 1). The majority of providers characterized 
their practice as urban (n = 20, 67%), and cared for children in all age 
ranges (≥ 80%). The mean provider’s age was 42.3 years (SD = 9.9). 
Most providers reported having children of their own, with only 17% (n 
= 5) reporting they had no children. No statistically significant correla-
tions were found between provider demographics and provider delivery 
of internet safety counseling. 

Most providers (n = 17; 57%) reported having never received training 
on internet safety counseling. Of those who had received training (n = 
13; 43%), independent study and informal training were most common, 
followed by in-person lectures, and online courses (Table 2). Few 
reported the adequacy of their training as good and none as very good. 
Regardless of training, few respondents (n = 8; 27%) felt comfortable 
or very comfortable with their knowledge on internet safety. An equal 
amount (n = 8; 27%) of providers reported that they felt uncomfortable 
with their level of knowledge.

The majority (n = 17; 57%) of respondents reported providing inter-
net safety counseling during well child and adolescent visits infrequently 
or never. When counseling was provided, only 3% (n = 1) waited to initi-
ate counseling until the patients started high school. Topics discussed 
most often by providers included setting time limits (n = 23; 77%), lim-
iting access to media devices (n = 20; 67%), and supervising internet 
use (n = 15; 50%; Figure 1). Topics involving avoidance of risky internet 
behavior were discussed routinely by 37% (n = 11) of respondents and 
risks of adverse internet exposure were discussed only by 27% (n = 8).

Ninety percent of respondents (n = 27) indicated time constraint as 
a barrier to providing internet safety counseling, followed by 47% (n = 
14) having limited knowledge on the topic, 40% (n = 12) forgetting to 
provide counseling, and 30% (n = 9) having a lack of resources.

DISCUSSION
The results of this study demonstrated provider training, comfort, 

and delivery of internet safety counseling were less than optimal with 
over half of providers never or infrequently providing counseling. Only 
20% of providers reported counseling most of the time. Parents have 
reported internet safety as a top concern, specifically regarding expo-
sure to sexual and violent content, or risky internet behaviors.3,7 While 
providers in this study reported discussing risky internet behaviors, the 
rates of these discussions were at lower frequency than other topics, 
such as setting time limits. This result illustrated a gap in care, as media 
topics that parents were most concerned about were being discussed 
infrequently by their child’s healthcare provider.

Table 1. Descriptive demographics of sample population. 
M SD

Age 42.3 9.9
Years in practice 10.5 9.8

n %
Gender

Males 9 30
Females 21 70

Geographic region
Rural (population < 50K) 9 30
Urban (population > 50K) 20 67
Missing 1 3

Specialty
Pediatrics 24 80
Family Medicine 5 17
Other 1 3

Age groups seen
Infants/young children (0 - 5 years) 26 87
School aged (6 - 11 years) 26 87
Adolescents (12 - 17 years) 23 77

Providers as parents
Infants/young children (0 - 5 years) 9 30
School aged (6 - 11 years) 13 43
Adolescents (12 - 17 years) 12 40
Adult children (18 years) 8 27
None 5 17

The optimal time for introduction of internet safety to children is 
not known. Nevertheless, many key stakeholders, including parents, 
adolescents, teachers, and healthcare providers agreed that internet 
safety counseling should be started at a young age, between six to eight 
years.20 However, given the increasing prevalence of very young chil-
dren accessing the internet regularly,3-5 it would be prudent for internet 
safety education to be introduced with the onset of internet use. This 
study found only 13% of providers initiated conversations about inter-
net safety with the parents of very young children, and 33% start during 
elementary school. 

The AAP has recognized that pediatricians have an important role in 
providing guidance to patients and families regarding internet safety in 
their policy statement “Media Use in School-Aged Children and Ado-
lescents”.18 In this statement, the AAP emphasized the development 
and use of a personalized Family Media Use Plan that considers the 
child’s age, health, temperament, developmental stage, and individual 
needs. The use of this tool has been encouraged during the COVID 
pandemic.20 This study found that the primary barriers to providing 
internet safety counseling center around time constraints and lack of 
provider knowledge on the topic. Increasing awareness of the important 
role providers have in mitigating risks associated with unsafe internet 
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use may reduce these barriers. Providers should be offered resources 
and education on adverse media exposure, including ways to initiate dis-
cussions with families. Some authors suggested expanding the HEADS 
(Home; Education/Employment; Activities; Drugs/Depression/Diet; 
Sex/Suicide/Safety) psychosocial history-taking pneumonic as a 
useful tool to include elements of media use, thereby assisting provid-
ers to engage patients and families on discussions of internet safety.21,22

Table 2. Physician training and practice on internet safety counseling. 
Training format n %

Independent study 9 30
Informal setting 6 20
In-person lecture 5 17
Online training 4 13
None 17 57

Adequacy of training
Very good 0 0
Good 4 13
Adequate 7 23
Poor 2 7
Very poor 0 0
Did not receive training 13 43
Missing 4 13

Comfort with knowledge
Very comfortable 2 7
Comfortable 6 20
Neutral 14 47
Uncomfortable 8 27
Very uncomfortable 0 0

Frequency of practice
Always 0 0
Most of the time 6 20
Sometimes 7 23
Infrequently 13 43
Never 4 13

Age of initiation of internet safety counseling
High school 1 3
Middle school 8 27
Elementary school 10 33
Pre-school 3 10
Infant/toddler 1 3

Do not provide internet safety counseling 6 20

Figure 1. Provider report of topics routinely discussed.

The AAP’s policy statement has provided much of the educational 
background needed for providers to offer internet safety counseling, 
although some providers would benefit from more structured educa-
tion modalities.18 In short, the AAP recommended that families include 
the following components in their Family Media Use Plan in addition to 
traditional media recommendations: 1) how media is accessed, 2) where 
it is accessed, 3) when it is accessed, 4) how long the child is spending on 
media, 5) who they are interacting with both on- and off-line, 6) what 
is appropriate to share online, 7) what the child is accessing, 8) risks 
and avoidance of inappropriate content, 9) consequences of accessing 
inappropriate content, 10) how to respond to online attacks, and 11) 
parental role modeling of healthy internet use.

Limitations. This study had several limitations. First, the small 
sample size may limit the generalizability of these results to the larger 
pediatric healthcare community, however, sampled providers came 
from various regions of the state representing diversity in healthcare 
practices. Second, the study survey did not delineate providers’ levels 
of training (i.e., attending physician, resident physician, or physician 
extender) which may have affected training experience. In addition, age 
and level of training also may impact providers’ personal level of comfort 
with the internet and technology in general which may in turn impact 
their comfort providing internet safety education to patients. Third, 
the survey was conducted during a voluntary mental health training 
event which may introduce a sample bias of respondents interested in 
mental health, including internet safety. Finally, the COVID pandemic 
emerged during compilation of this manuscript. Although data were 
collected prior to the pandemic, it was perhaps more valuable given the 
increased access youth have during this time and supported that inter-
net safety counseling should be a priority. Despite these limitations, 
provider training, comfort, and delivery of internet safety counseling 
were insufficient to meet current recommendations. 

Future Research. This study examined the trends in internet safety 
counseling by a small cohort of healthcare providers, practicing in the 
midwestern part of the United States. The results of the study found 
that provider training, comfort, and provision of internet safety coun-
seling below optimum. To determine if these trends were reflective 
of the greater population of healthcare providers caring for children, 
future studies designed to target a larger, multi-regional study popula-
tion may qualify the seriousness of this problem better. With a larger 
sample, future studies may consider exploring the influence of provider 
demographic characteristics on training and practice of internet safety 
counseling.
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Healthcare providers have a unique opportunity to support parents 

and children in providing resources and anticipatory guidance on inter-
net safety. Nonetheless, significant deficits were identified in provider 
training, comfort, and provision of internet safety counseling for fami-
lies. Further studies need to be performed to evaluate the significance of 
these findings on a wider scale. Providers need to be cognizant of their 
role in mitigating risk associated with unsafe media exposure by offer-
ing internet safety counseling to patients and their families.
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ABSTRACT
Introduction. Circulatory-respiratory death declaration is a common 
duty of physicians, but little is known about the amount of education 
and physician practice patterns in completing this examination. 
Methods.xAn online survey of physicians was conducted evaluating 
the rate of formal training and specific examination techniques used in 
the pronouncement of circulatory-respiratory death. Data, including 
the level of practice, training received in a formal death declaration, and 
examination components, were collected.
Results. Respondents were attending physicians (52.4%), residents 
(30.2%), fellows (10.7%), and interns (6.7%). Most respondents indi-
cated they had received no formal training in death pronouncement; 
however, most reported self-perceived competence. When compar-
ing examination components used by the study’s cohort, 95 different 
examination combinations were used for death pronouncement.
Conclusions. Formal training in death pronouncement was uncom-
mon and clinical practice varied. Implementation of formal training 
and standardization of the examination are necessary to improve phy-
sician competence and reliability in death declarations.  
Kans J Med 2021;14:277-281

INTRODUCTION
Clinicians working in hospitals unfortunately are faced with the 

declaration of death following circulatory-respiratory arrest. Deter-
mination of death following circulatory-respiratory arrest has been 
practiced for centuries, while formal criteria for the determination of 
death only recently has been developed. The Uniform Determination 
of Death Act (UDDA), written in 1981, simply defines death as “total 
failure of the circulatory-respiratory system or irreversible loss of all 
brain functions.”1 Currently, only one guideline for the declaration of 
circulatory-respiratory death exists, and it defines minimal acceptable 
standards for declaration: cardiopulmonary auscultation, central pulse 
assessment, pupillary reaction, and responsiveness to stimulation 
(Table 1).2 Recently, additional evidence-based declaration standards 
have been proposed with the introduction of donation after circulatory 
death (DCD).3

Table 1. Recommended minimal acceptable standards for circu-
latory-respiratory death assessment.

Minimal acceptable clinical 
standards

Additional testing for 
consideration

1. Absence of breath sounds
2. Absence of heart sounds
3. Absence of spontaneous 
     respirations and visible chest    
     wall movement
4. Absence of palpable pulse
5. Loss of pulsatile arterial blood  
     pressure through non-invasive  
     measures
6. Coma with fixed and dilated 
     pupils

1. Loss of pulsatile arterial blood 
     pressure through arterial line  
     monitoring
2. Absence of anterograde aortic  
     flow on echocardiography
3. Isoelectric electroencephalogram
4. Absence of pulse by Doppler

Adapted from Shemie et al.2

Autoresuscitation, defined as the spontaneous return of cardiovas-
cular function following death, is an important consideration in death 
pronouncement.4 Autoresuscitation can occur both following cardio-
pulmonary resuscitation (CPR) and in the absence of any resuscitation 
efforts, but has not been reported to occur beyond 10 minutes after 
cardiopulmonary arrest. The potential for this phenomenon would 
suggest that an observation period following apparent circulatory-
respiratory arrest prior to a formal declaration of death is reasonable.

Death declarations in academic medical centers are often the 
responsibility of physicians-in-training, and the degree of formal train-
ing these physicians receive is unknown. Additionally, given the paucity 
of recommendations in a death pronouncement, the exact examination 
performed to determine death also is unclear. This lack of training and 
discomfort in completing the examination is illustrated in a recent edi-
torial by a family medicine intern who describes his first encounter in 
a death pronouncement.5

We conducted a survey of physicians to determine the rates of 
formal training in death declaration and which specific examination 
techniques are used by physicians to declare a patient deceased. With 
this information, we aimed to develop an algorithm, based on exist-
ing literature and the definition of circulatory-respiratory death, to aid 
examiners in pronouncing a patient deceased.

METHODS
An electronic survey was developed using REDCap®, an online 

assessment tool and data repository. Data were collected and stored on 
the University of Kansas Medical Center site, available through grant 
support from the Clinical and Translational Science Awards program. 
The institutional review boards at each institution approved this study.

Participants. Physicians from three academic, tertiary care hos-
pitals (two affiliated with the University of Kansas, one private) were 
invited via email to participate. Informed consent was waived as access-
ing the electronic survey was considered implied consent. 

Procedure. Potential participants were identified by sending 
an introductory email with the common survey link to all individual 
department or division chairs and administrative assistants for dis-
tribution through their department email listserv to all attending 
physicians, fellows, residents, and interns. Participants were asked 
if and when they received training in a death pronouncement, their 
perceived competence in death pronouncement, and which examina-
tion components they assessed as part of the examination. Specific 
information requested through this survey is listed in Table 2.

This is an open-access article distributed under the terms of the Creative Commons Attribution Non-Commercial No Derivatives (by-nc-nd) License. (CC-BY-NC-ND 4.0: https://creativecommons.
org/licenses/by-nc-nd/4.0/)
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Table 2. Survey tool.
What is your current level of practice? • Intern

• Resident
• Fellow
• Staff physician

What is your medical specialty? • [fill in]
What medical facility are you affiliated 
with?

• Institution A
• Institution B
• Institution C

Have you ever received formal training 
in completing a death examination? (Not 
brain death)

• Yes
• No

When did you receive this training? • Medical school
• Internship
• Residency
• Fellowship
• As staff

Do you feel competent in the 
pronouncement of death (excluding brain 
death)?

• Yes
• No

What components do you assess when 
completing a death examination? (choose 
all that apply) (Not brain death)

• Responsiveness to voice
• Spontaneous respirations
• Heart sounds
• Peripheral pulse
• Central pulse (i.e., carotid)
• Pupillary light response
• Corneal response
• Oculocephalic response 
(Doll’s Eyes)
•Oculovestibular response 
(cold calorics)
• Gag
• Cough
• Motor response to pain
• Peripheral reflexes (i.e., 
patellar, biceps)
• Other _________

Do you announce a time of death while in 
the patient’s room?

• Yes
• No

Have you ever pronounced a patient 
deceased who had not yet passed away?

• Yes
• No

Statistical Analysis. A primary interest of the pilot survey was to 
summarize the clinical practice of determining death. The components 
assessed by physicians when determining death became the focus of 
the analysis. Five respondents did not select any exam components 
and completed less than 25% of the survey, and were not included in 
the analysis. 

Neurologic responsiveness was defined as assessing any one of the 
following clinical examination components: responsiveness to voice, 
pupillary light response, corneal response, oculocephalic response, ocu-
lovestibular response, cough, gag, motor response to pain, or peripheral 
reflexes. Chi-square tests were used to compare trained and untrained 
respondents using particular components when determining death. 
A significance level of 0.05 was used and no corrections for multiple 
testing were made. The analysis was completed with SAS software, 
version 9.4 of the SAS System for Windows.

        VARIABILITY IN DEATH DECLARATION
          continued.

RESULTS
Overall distribution of the survey included 42 separate division or 

departmental chairs across the three study institutions, with physicians 
from 23 different departments/divisions responding, for an overall 
response rate of 54.8%. The specific number of survey recipients is 
unknown as individual distribution of the survey was not possible. Five 
respondents did not respond to any of the physical examination ques-
tions and were excluded from the final analysis.

Of the 225 respondents, most were attending physicians (n = 118, 
52.4%), followed by residents (n = 68, 30.2%), fellows (n = 23, 10.7%), 
and interns (n = 15, 6.7%; Figure 1). The departments of neurology and 
anesthesiology were represented most highly in this study.

Figure 1. Sub-specialty representation, level of training, and timing of training 
amongst survey respondents.
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Most physicians (62.7%) indicated they had received no formal train-
ing in performing a death pronouncement. For those who had formal 
education, training most often occurred during residency (45.2%) and 
internship (33.3%). Most respondents (78.7%) reported self-perceived 
competence in the determination of death. When separated by level 
of training, only 6.7% of interns (1 of 15 respondents) reported formal 
training in death declaration with 26% reporting self-competency (4 
of 15 respondents). Conversely, 33% of residents and fellows and 36% 
of attending physicians reported formal training, while 82% and 77% 
self-reported competency, respectively. 

The frequencies of examination techniques used by the study’s 
cohort in the determination of death are listed in Table 3. Most respon-
dents reported assessing breath sounds (97%), listening for heart 
sounds (90%), and checking central pulses (79%); while the majority of 
those surveyed reported some assessment of neurological responsive-
ness, with pupillary response being evaluated most often. Neurologists 
or neurosurgeons evaluated at least one component of the neuro-
logic examination 85.6% of the time, while non-neurology specialties 
reported assessing at least one component of the neurologic examina-
tion 87.5% of the time. Somewhat surprisingly, there was no statistical 
difference in the frequency of a single physical examination component 
between those who were trained in death pronouncement and those 
who were not (Table 3), as indicated by the overlapping confidence 
intervals among the two groups. However, 95 different examination 
combinations were used to declare a patient deceased by the survey 
cohort.

Table 3. Examination components of circulatory-respiratory 
death determination.

Trained in death declaration

Not trained, n = 138 Trained, n = 82

Exam component n (% of 
column) 95% CI n (% of 

column) 95% CI

Respirations 132 (96%) (90.8, 98.4) 81 (99%) (93.4, 100.0)

Heart sounds 123 (89%) (82.7, 93.8) 75 (91%) (83.2, 96.5)

Central pulse 106 (77%) (68.9, 83.6) 68 (83%) (73.0, 90.3)

Pupils 90 (65%) (56.6, 73.1) 58 (71%) (59.6, 80.3)

Voice response 83 (60%) (51.5, 68.4) 56 (68%) (57.1, 78.1)

Peripheral pulse 75 (54%) (45.7, 62.8) 45 (55%) (43.5, 65.9)

Painful stimulus 65 (47%) (38.6, 55.8) 41 (50%) (38.7, 61.3)

Corneal response 57 (41%) (33.0, 50.0) 34 (41%) (30.7, 52.9)

Gag 37 (27%) (19.6, 35.0) 25 (30%) (20.8, 41.6)

Oculocephalic 36 (26%) (19.0, 34.2) 16 (20%) (11.6, 29.7)

Cough 28 (20%) (13.9, 28.0) 15 (18%) (10.6, 28.4)

Oculovestibular 22 (16%) (10.3, 23.1) 10 (12%) (6.0, 21.3)

Peripheral reflexes 15 (11%) (6.2, 17.3) 7 (9%) (3.5, 16.8)

Other finding 15 (11%) (6.2, 17.3) 8 (10%) (4.3, 18.3)

Large variation was seen across respondents in the reported use of a 
neurological examination in their assessment. Examination techniques 
included assessment of pupillary responses, corneal responses, gag 
reflex, oculocephalic reflex, cough reflex, and peripheral neurological 
reflexes. Forty-eight percent of all respondents reported the assess-
ment of central responses to painful stimuli and formal assessment of 
coma. 

When comparing the examination performed based on level of train-
ing, 100% of interns reported checking for breath sounds, while only 
66.7% assessed heart sounds, and 26.7% checked peripheral pulses. 
Comparatively, greater than 90% of all other physician groups reported 
using all three of these examination components. 

A substantial majority of respondents (75.2%) announced a time 
of death while in the patient’s room. Two individuals (0.9%) reported 
incorrectly pronouncing a patient as deceased, but the circumstances 
of these pronouncements were otherwise unknown. Of interest, 11% of 
all physicians reported using means other than a clinical examination 
in death determination, such as ultrasound to confirm cardiac standstill 
(3.1%), evaluation using cardiac telemetry (3.1%), and absence of vital 
signs for greater than 15 minutes (0.4%).

DISCUSSION
Performing a complete and accurate examination for death deter-

mination is a necessary skill that should be learned early in medical 
training. Yet, the survey results suggested that formal training often was 
lacking. Physicians self-reported a variable degree of competence, with 
interns reporting less competence than more experienced physicians. 

In the traditional hierarchy of academic medical education, death 
declaration has primarily been the responsibility of physicians-in-
training at academic medical centers in the U.S. However, only one 
of the interns in this study reported receiving formal training in death 
declaration, and a substantial minority felt competent. Additionally, 
only one-third of all responding physicians reported formal training in 
death declaration throughout their medical career. Despite such a large 
gap in training, over two-thirds of respondents reported self-perceived 
competency when pronouncing death. Over time, competence appears 
to increase, which is likely a consequence of accumulated experience.

When performing a pronouncement, physicians reported perform-
ing many different examination combinations. This result emphasized 
the lack of standardization in clinical practice, and this inconsistency 
may indicate an insufficient understanding of the definition of circu-
latory-respiratory death, further complicating the development of a 
formal training program for new physicians. 

Most of the respondents reported completing an assessment of 
breath sounds, heart sounds, and central pulses, while about half of 
those surveyed reported an assessment of the nervous system (i.e., 
pupillary response, corneal response). Interns were less likely to 
perform cardiac auscultation as compared to residents, fellows, or 
attending physicians. 

Published acceptable minimum standards for circulatory death rec-
ommended assessment of responsiveness to pain and pupillary light 
reaction in addition to cardio-pulmonary auscultation and palpation 
of central pulses.1 Only two-thirds of the cohort reported compli-
ance with the neurological standard in this guideline. In contrast, the 
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UDDA defined death as either total failure of the circulatory-respira-
tory system or irreversible loss of all brain functions.1 One could argue 
that the assessment of pain after identifying the absence of cardiac 
and pulmonary function does not make physiologic sense. Addition-
ally, it is fully possible for a patient to have unreactive pupils (due to an 
upper brainstem, cranial nerve III lesions, or post-surgical pupillary 
abnormalities) but not be deceased.6 These latter points may make the 
neurologic assessment in the setting of cardiopulmonary failure unnec-
essary to determine death. 

Of note, it is important to emphasize that the definition of clinical 
death may not be documented formally or defined in the same manner 
in countries outside of the U.S., and these findings cannot be extrapo-
lated to suggest international practice is similar, as no hospitals outside 
of the U.S. were surveyed.

In the U.S., death may be declared within a protocol for DCD in 
patients who are not brain dead but have a brain injury that they cannot 
survive. Discussion related to declaration in DCD was out of the scope 
of this paper; however, it is important to note that guidelines related 
to this process include a defined waiting period prior to the death 
pronouncement.7 Such a waiting period was developed to account 
for the possibility of autoresuscitation, which is a rare but important 
phenomenon that should be considered during formal death declara-
tion. In patients who have undergone CPR, autoresuscitation times 
have ranged from 30 seconds to 10 minutes.3,4 In patients who did not 
receive CPR or underwent withdrawal of life sustaining therapies, times 
have ranged from seconds to three minutes.8,9 These data suggested 
that a defined waiting period prior to death declaration in all patients 
is reasonable. In this study, two of the respondents indicated that they 
incorrectly had pronounced a patient deceased. The details behind such 
situations were not disclosed; however, it is plausible that autoresusci-
tation or simply an incomplete assessment of circulatory-respiratory 
function may have played a role. 

Of interest, three-quarters of the respondents in this survey 
announced time of death while in the patient’s room. Though time of 
death is legally necessary for documentation, no formal recommenda-
tion regarding an audible pronouncement exists. Calling out the time 
of death while in a patient’s room may lead to unease amongst staff and 
undue psychological stress on the patient’s family. We do not believe 
that stating the time of death aloud is necessary to complete a formal 
death pronouncement. On the same token, physicians cannot leave any 
uncertainty when performing a death pronouncement, and audibly 
indicating that the patient has died is necessary to prevent confusion 
by family members that are present for the clinical examination.

Study results indicated wide variability among physicians from mul-
tiple specialties in the degree of formal training on death determination 
and the examination performed. To help fill this gap, we propose an 
algorithm for circulatory-respiratory death pronouncement, based on 
the definition provided in the UDDA, existing evidence, and expert 
opinion, which is detailed in Figure 2. The authors are hopeful that 
providing a standardized method for death pronouncement, a clear 
mechanism for training can be developed, improving physician confi-
dence and competence in this examination.

Figure 2. Proposed algorithm for circulatory-respiratory death declaration.

This survey-based study had limitations. The study design was 
dependent on individual department chairs, division heads, and 
administrators to distribute the email to the physician members of 
their department. Consequently, the responses are not from a random 
sample. As physicians-in-training and practicing physicians in the 
U.S. may have received some or all of their training outside of the U.S., 
information regarding differences in training based on location may be 
lacking, as this was not collected as a part of this survey. A low response 
rate impaired the ability to evaluate the current clinical practice com-
pletely across the study sites. There was the possibility that respondents 
misread components of the survey and inaccurately answered the ques-
tions as a result. Results were limited in the data analysis because not all 
providers answered every question included in the survey. 

CONCLUSIONS
Formal training in death declaration often was missing and clinical 

practice varied among physicians in academic medical centers. Imple-
mentation of formal training in medical school or during internship is 
necessary to fill this important gap, eliminate discrepancies in practice, 
and guarantee the reliability of the death declaration.

        VARIABILITY IN DEATH DECLARATION
           continued.
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ABSTRACT
Introduction. A significant number of preventable catastrophic inju-
ries occur in secondary school athletics. Compliance to Emergency 
Action Plan (EAP) recommendations is not well documented. The 
purpose of this systematic review was to identify compliance to EAP 
recommendations, access to an athletic trainer (AT) and automated 
external defibrillator (AED), and current legislative mandates in 
school-based athletics. 
Methods.xElectronic databases were searched to identify articles that 
met criteria for inclusion. Studies in English that focused on adoption, 
implementation, or compliance with EAPs or other national guide-
lines pertaining to athlete health were eligible for inclusion. Quality and 
validity were examined in each article and data were grouped based on 
outcome measures.
Results. Of 12,906 studies, 21 met the criteria for inclusion and full 
text review. Nine studies demonstrated EAP adoption rates ranging 
from 55% - 100%. Five studies found that EAPs were rehearsed and 
reviewed annually in 18.2% - 91.6% of schools that have an EAP. At 
total of 9.9% of schools were compliant with all 12 National Athletic 
Trainers Association (NATA) EAP guidelines. A total of 2.5% - 27.5% 
of schools followed NATA exertional heat illness guidelines and 50% 
- 81% of schools had access to an athletic trainer. In addition, 61% - 
94.4% of schools had an AED available at their athletic venues. Four of 
51 state high school athletic association member schools were required 
to meet best practice standards for EAP implementation, 7 of 51 for 
AED access, 8 of 51 for heat acclimation, and 3 of 51 for concussion 
management.
Conclusions. There was a wide range of EAP adoption and a low rate 
of compliance to EAP guidelines in U.S. schools. Barriers to EAP adop-
tion and compliance were not well documented and additional research 
should aim to identify impeding and facilitating factors.  
Kans J Med 2021;14:282-286

INTRODUCTION
In 2019, nearly 8 million adolescents participated in school-related 

sporting activities according to the 2018 - 19 High School Athletics 
Participation Survey conducted by the National Federation of State 
High School Associations.1 From 2011 to 2014, the Centers for Disease 
Control and Prevention reported nearly 5.6 million injuries related to 
sport or recreation among persons aged 5 - 24.2 Although the majority 
of injuries were not life threatening, there were a significant amount of 
catastrophic and fatal injuries. During the 2017 - 2018 academic year,  

99 catastrophic injuries, defined as fatalities, permanent disability 
injuries, serious injuries (fractured neck or serious head injury) even 
though the athlete has a full recovery, temporary or transient paral-
ysis, heat stroke due to exercise, or sudden cardiac arrest or sudden 
cardiac or severe cardiac disruption, occurred in high school and college 
athletes.3 Of these, 85 events occurred during or due to sport-related 
activities, and 66 of 85 sport-related catastrophic injuries were at the 
high school level. 

Implementing emergency action plans (EAPs) likely mitigates 
athletes’ risk of sudden death or catastrophic injury. Professional 
organizations have published guidelines on emergency preparedness 
and state high school athletic associations (SHSAA) have issued poli-
cies of their own, based on those professional guidelines. Specifically, 
the National Athletic Trainers’ Association (NATA) has published 13 
consensus statements endorsed by over 26 organizations on various 
aspects of emergency health and safety, and sports medicine best 
practices in collaboration with various inter-association task forces. 
Most notably, NATA has published a position statement on emergency 
planning in athletics detailing the 12 best practice guidelines athletic 
organizations should follow (Table 1).

The American Heart Association (AHA), Sideline Preparedness 
Collaboration (AAFP, AAOS, ACSM, AMSSM, AOSSM, AOASM), 
and National Collegiate Athletic Association (NCAA) have published 
similar documents that align closely with NATA consensus state-
ments.4-9 It is agreed widely that sports related injuries and medical 
emergencies are best prevented by implementing and rehearsing a 
venue specific EAP.4-9 The goal of this review was to analyze the adop-
tion and compliance of EAP recommendations, access to an athletic 
trainer (AT) and automated external defibrillator (AED), and current 
legislative mandates in school based athletics. In addition, we aimed to 
identify ways to improve compliance to evidence-based guidelines, like 
those that have been created by the Sideline Preparedness Collabora-
tion, NCAA, AHA, and NATA.

METHODS
A systematic review of the literature was conducted on March 12, 

2020, using PubMed, Embase, MEDLINE, Cochrane, CINAHL, 
and Google Scholar with the following string: Emergency prepared-
ness OR Emergency action plan OR School-based athletics OR Sport 
injury and illness OR exertional heat illness in sports. After removal of 
duplicates, articles were screened by abstract and title using our prede-
termined inclusion and exclusion criteria. Studies were included if the 
article was written in the English language and focused on adoption 
and/or compliance with EAPs or other national guidelines pertain-
ing to athlete health. Studies were excluded if they not written in the 
English language, focused solely on epidemiology in school-based 
athletics, or did not evaluate adoption or compliance with an EAP or 
national guideline. The full text of the articles was obtained and evalu-
ated if eligibility could not be assessed from the first screening. Of note, 
one study included in our results was only available as an abstract. 

This is an open-access article distributed under the terms of the Creative Commons Attribution Non-Commercial No Derivatives (by-nc-nd) License. (CC-BY-NC-ND 4.0: https://creativecommons.
org/licenses/by-nc-nd/4.0/)
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Article selection was performed by an orthopedic sports medicine 
fellow (W.M.). In the case of uncertainty regarding inclusion of an 
article, discrepancies were solved by an experienced sports medicine 
physician (J.D.). An electronic database search was supplemented by 
manual search of the reference list of the selected articles.

Table 1. National Athletic Trainers' Association position state-
ment: Best practice recommendations.4

1
Each institution or organization that sponsors athletic activities must have 
a written emergency plan. The emergency plan should be comprehensive 
and practical, yet flexible enough to adapt to any emergency situation.

2

Emergency plans must be written documents and should be distributed to 
certified athletic trainers, team and attending physicians, athletic training 
students, institutional and organizational safety personnel, institutional 
and organizational administrators, and coaches. The emergency plan 
should be developed in consultation with local emergency medical ser-
vices personnel.

3

An emergency plan for athletics identifies the personnel involved in carry-
ing out the emergency plan and outlines the qualifications of those execut-
ing the plan. Sports medicine professionals, officials, and coaches should 
be trained in automatic external defibrillation, cardiopulmonary resusci-
tation, first aid, and prevention of disease transmission.

4

The emergency plan should specify the equipment needed to carry out the 
tasks required in the event of an emergency. In addition, the emergency 
plan should outline the location of the emergency equipment. Further, the 
equipment available should be appropriate to the level of training of the 
personnel involved.

5
Establishment of a clear mechanism for communication to appropriate 
emergency care service providers and identification of the mode of trans-
portation for the injured participant are critical elements of an emergency 
plan.

6
The emergency plan should be specific to the activity venue. That is, each 
activity site should have a defined emergency plan that is derived from the 
overall institutional or organizational policies on emergency planning.

7

Emergency plans should incorporate the emergency care facilities to 
which the injured individual will be taken. Emergency receiving facilities 
should be notified in advance of scheduled events and contests. Personnel 
from the emergency receiving facilities should be included in the develop-
ment of the emergency plan for the institution or organization.

8

The emergency plan specifies the necessary documentation supporting 
the implementation and evaluation of the emergency plan. This documen-
tation should identify responsibility for documenting actions taken during 
the emergency, evaluation of the emergency response, and institutional 
personnel training.

9

The emergency plan should be reviewed and rehearsed annually, although 
more frequent review and rehearsal may be necessary. The results of these 
reviews and rehearsals should be documented and should indicate wheth-
er the emergency plan was modified, with further documentation reflect-
ing how the plan was changed.

10
All personnel involved with the organization and sponsorship of athletic 
activities share a professional responsibility to provide for the emergency 
care of an injured person, including the development and implementation 
of an emergency plan.

11
All personnel involved with the organization and sponsorship of athletic 
activities share a legal duty to develop, implement, and evaluate an emer-
gency plan for all sponsored athletic activities.

12 The emergency plan should be reviewed by the administration and legal 
counsel of the sponsoring organization or institution.

An electronic form for data extraction was created to analyze the 
results of the selected articles. Data relating to EAP adoption, com-
pliance with EAP guidelines, access to an AT, access to an AED, or 
compliance with state mandated guidelines were extracted. Data were 
grouped into broad categories to account for the wide variety of survey 
questions in each article. Data were only grouped together if the articles 
were measuring the same outcome. One limitation of this comparison 
was the fact that study populations varied between coaches, athletic 
trainers, and other school staff. We recognized the notable differences 
between these stakeholders and the fact that this could affect the reli-
ability of comparisons.

RESULTS
A total of 12,906 articles were identified in the initial database 

search. After duplicates were removed, abstracts were screened for rel-
evance to EAPs based on title and brief summary of abstract. This left 
26 articles that were screened using inclusion/exclusion criteria. Five 
articles were excluded after full text review, these studies focused on 
epidemiological data. A total of 21 articles remained for full text review, 
see Figure 1. 

Nine studies aimed to identify if schools had adopted a formal EAP 
and demonstrated EAP adoption rates ranging from 55% - 100% 
(Figure 2).10-18

Figure 1. Flow diagram for study selection.

Figure 2. Percentage of schools with a written EAP.10-18
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One study identified 38% of high schools always having an EAP, 
while 36% have never had an EAP in place.19 Five studies found that 
EAPs were rehearsed and reviewed at least annually in 18.2% - 91.6% 
of schools that have an EAP.11,13,15,17,18 Scarneo et al.16 identified that only 
9.9% of schools were compliant with all 12 NATA guidelines, while 
Meredith et al.12 found that only 4% of schools were compliant with all 
three guidelines set forth by the AHA. Two studies identified that 2.5% 
- 27.5% of schools complied with all Exertional Heat Illness (EHI) 
guidelines set forth by the NATA.20,21 

Two studies identified that only 50% - 81% of schools had access to 
an AT.11,21 Olympia et al.13 found that 34% of schools have an AT at all 
athletic events, while Jones et al.10 found that only 4.6% of schools had 
an AT available for medical problems at practices. Nine studies found 
that 48% - 98% of schools had an AED on campus.10-12,16-19,23,24 Tennes-
see had the lowest rate at 48%, while West Virginia high schools had 
the highest rate of 98% among the states included in the studies.12,19 
Four studies found that 61% - 94.4% of schools had an AED available 
at all athletic venues.13-15,19 In 2017, Johnson et al.22 found that only 56% 
of Oregon high schools had an AED available for early defibrillation 
(within four minutes) at all athletic venues. Meredith et al.12 found that 
of the 21 sudden cardiac arrest events that occurred in the previous five 
years in Tennessee high schools, an AED was not available in 10 (48%) 
and in four cases (19%) the AED was present, but not opened. 

A benchmark study was performed in 2018 to identify the extent to 
which SHSAAs and other state regulations mandate their respective 
member schools to create health and safety guidelines that align with 
current best practices.25 This study showed that only 4 of 51 SHSAA 
member schools were required to meet best practice standards for EAP 
adoption, 7 of 51 for AED access, 8 of 51 for heat acclimatization, and 3 
of 51 for concussion management.

DISCUSSION
The results of this systematic review supported the hypothesis that 

there is low EAP adoption (55% - 100%) and compliance (9.9% when 
using NATA guidelines) with EAP guidelines in schools. This review 
also identified poor access to ATs (50% - 81%) and AEDs (48% - 98%). 
Schools with access to ATs were associated with higher rates of EAP 
adoption and compliance, as well as better access to AEDs and early 
defibrillation.11,22 Schools with AEDs were more likely to follow EAP 
guidelines than those without.18,24 The EAP adoption rate of schools 
with at least one AED was 86.5% compared to 47.4% of schools with 
no AED.24 This association could indicate that barriers to AED access 
may be similar to EAP adoption and compliance barriers. 

The three most common barriers to AED access were lack of funding, 
medical-legal reasons (i.e., fear of liability), and lack of certified medical 
personnel or access to certified medical personnel.12,17,-19,23,24 AED access 
is important, but it is also important to have an EAP in place and to have 
staff trained in first aid and CPR. The barriers to EAP adoption have 
not been studied, but could include lack of funding, certified medical 
personnel, appropriate facilities, and continuing education.19 

Further studies are needed to identify factors that facilitate and 
impede EAP adoption and compliance, including discussion with 
ATs, coaches, and other stakeholders. Finally, only 8% of states man-
dated EAP adoption, 14% mandated AED access, 16% mandated 
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heat acclimation guidelines, and 6% mandated concussion manage-
ment guidelines.25 Illinois, Kentucky, Missouri, and North Carolina 
required all 10 EAP recommendations between SHSAA bylaws and 
state legislation. The remaining 47 of 51 SHSAAs do not make the EAP 
recommended guidelines mandatory for participating schools, and 
there have been a limited number of studies evaluating compliance with 
the emergency-preparedness best practices.4,5,9,26 Although states rarely 
have EAP mandates, Kerr and colleagues20,21 identified that states with 
mandated guidelines had better adoption of EHI guidelines than those 
without. Kerr et al.27 found that SHSAA mandated heat acclimation 
guidelines were associated with a 55% reduction in EHI incidence.

Sports related injuries and medical emergencies are best prevented 
by implementing and rehearsing a venue specific EAP.4-9 The NATA, 
AHA, and Sideline Preparedness Collaboration have set forth guide-
lines and recommendations that athletic organizations should follow 
to align with sports medicine best practices.

The NATA in conjunction with the Sideline Preparedness Col-
laboration and the Inter-Association Task Forces advocate for the 
implementation of EAPs at any institution that sponsors athletic 
activities.4,5 These recommendations included having an EAP placed 
in writing, and that they be distributed to all appropriate personnel, 
ensured they are incorporated with local emergency medical services, 
and rehearsed at least annually.4 The NATA detailed their recommen-
dations for effective EAP implementation in a 12 point explanation and 
provided evidence-based reasoning to its position statement. This posi-
tion statement emphasized the importance of implementing EAPs in 
preventing catastrophic injury and death, and showed that implemen-
tation requires three steps: committing an EAP to writing, educating 
those involved in the plan, and rehearsing the plan.

 Most notable of the 13 consensus statements published by NATA 
are the best practice recommendations for the prevention of sudden 
cardiac arrest in secondary school athletics programs, and the docu-
ment on emergency health and safety.6,7 The former provided detailed 
information on EAPs, AT services, conditioning sessions, brain and neck 
injuries, exertional heat stroke, sudden cardiac arrest, and exertional 
sickling. It emphasized that most deaths in secondary school athletics 
are avoidable by providing appropriate prevention, recognition, and 
treatment strategies. This guide also recognized that supervisors of 
secondary school athletics programs would benefit from AT services to 
meet the increasing requirements of health policies and mandates.6 The 
latter provided the strength of recommendation and level of evidence to 
each of the policies and guidelines they recommended. This document 
served as a guide for national governing bodies for youth sports.7 These 
consensus statements and an updated list of endorsing organizations 
can be found at https://www.nata.org/news-publications/pressroom/
statements/consensus. 

The Sideline Preparedness Collaboration advocated understanding 
and practicing specific prevention measures for sports related injury/
illness and provided guidelines to help team physicians implement 
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these prevention strategies.5 In agreement with the NATA and the 
Sideline Preparedness Collaborations’ stance on EAP implementa-
tion, the NCAA released its Inter-Association Recommendations in 
July 2019.8 These recommendations emphasized that at a minimum, 
EAPs should be developed for head and neck injury, cardiac arrest, 
heat illness and heat stroke, exertional rhabdomyolysis, exertional col-
lapse associated with sickle cell trait, any exertional or non-exertional 
collapse, asthma, diabetic emergency, and mental health emergency. 
The NCAA also emphasized that EAPs should be consistent with their 
concussion safety protocol checklist.8 Overall, most deaths in sports 
are deemed preventable and the Inter-Association Task Forces’ charge 
was to meet this expectation.6-8

The AHA is a leader among these organizations in advocating for 
the importance of AED availability.9 Their stance is predicated on 
AED availability being crucial in the response to sudden cardiac arrest 
as neurological outcomes are compromised by every minute without 
appropriate treatment. Although the AHA recommended that state 
laws and regulations require schools to have a cardiac emergency 
response plan, including the availability of an AED, only seventeen out 
of fifty states (34%) had some legislation that require AED installation 
in schools.9,26 In addition, only one state required AED installation in 
all public grade schools, private schools, and colleges.26

CONCLUSIONS
Emergency Action Planning is an important preventative measure 

for high schools to take to protect their athletes from sports related 
injuries and illness. The results of this study showed that there is a wide 
range of EAP adoption across U.S. high schools and a low rate of EAP 
compliance with NATA/AHA guidelines. In addition, there is poor 
access to athletic trainers and AEDs in high schools, which may hinder 
EAP implementation and compliance. One common barrier to AED 
access was due to costs; to address this, states may need to allocate more 
funding to high schools to allow them to be fully compliant with AHA 
recommendations. There also seems to be low percentage of states 
mandating best practice recommendations for the prevention of the 
leading causes of sudden death and concussion management. Advocat-
ing for the implementation of state mandates may improve high school 
EAP compliance which would improve prevention of sports related 
injury or illness in high school athletics as well as improvement in out-
comes of sudden cardiac arrest in high schools. In conclusion, given the 
widely accepted recommendations by multiple respected organiza-
tions, EAP for sport related injury and illness should be a top priority 
for all athletic organizations to ensure the utmost safety of our athletes.
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INTRODUCTION
Despite an abundance of literature supporting percutaneous 

mechanical thrombectomy of pulmonary embolism (PE), only a limited 
number of case reports in the literature attest to the utility of percuta-
neous mechanical thrombectomy for clot in transit.1,2 With a recent U.S. 
Food and Drug Administration (FDA) approval for the FlowTriever® 
system for percutaneous mechanical thrombectomy for clot in transit,3 
we present a dramatic case with recent trimalleolar fracture, having 
undergone open reduction and internal fixation, post-operative course 
being complicated by extensive deep vein thrombosis with resultant 
pulmonary embolism and clot in transit which was extracted success-
fully using the percutaneous mechanical thrombectomy FlowTriever® 
system.

CASE REPORT
A 59-year-old male with past medical history of atrial fibrillation on 

rivaroxaban, hypertension, morbid obesity, and heart failure with pre-
served ejection fraction presented with shortness of breath after being 
discharged from a same day surgical facility for a malleolar fracture 
repair. He had a fall and suffered a trimalleolar ankle fracture. After 
holding his rivaroxaban for three days prior to surgery, he underwent 
internal fixation of the left trimalleolar ankle fracture and was dis-
charged the same day. 

Upon trying to exit his car at a fast-food restaurant, the patient had 
severe shortness of breath and was brought to the emergency room. 
In the emergency room, he was tachycardic with a heart rate of 137 
beats per minute, blood pressure of 95/61 mmHg, and respiratory rate 
of 18 per minute with an oxygen saturation 96% on 4 liters by nasal 
cannula. His exam was significant for clear lungs bilaterally, but with 
increased effort for breathing. Heart examination was irregular without 
any significant murmurs. He had 1+ edema bilaterally. The differential 
diagnosis included pulmonary embolism, fat embolism, acute coronary 
syndrome, and aortic dissection.

Electrocardiogram revealed atrial fibrillation with rapid ventricular 
rate and low voltage (Figure 1). His blood work was significant for a 
hemoglobin 13.9 g/dL, white blood cell count of 8.2 x 109/L, platelet 
count of 137 x 109/L, and creatinine of 1.19 mg/dL. Troponin I returned 
at 0.04 ng/mL along with an elevated whole blood lactate 5.1 mmol/L. 
Due to concern for pulmonary embolism, he underwent computed 
tomography angiogram of the chest which demonstrated a large throm-

bus burden in the right and left pulmonary arteries with extension into 
the segmental branches of the left upper, left lower, right lower, and 
right middle lobes (Figure 2, Video 1) along with an impressive clot in 
transit in the right atrium (Figure 3). The clot in transit was passing in/
out of the tricuspid valve and not attached to any intracardiac structure. 
The pulmonary embolism response (PERT) team was activated. Given 
the recent surgery and extensive clot in transit, systemic thromboly-
sis was avoided despite borderline hemodynamics. He was brought to 
the catheterization lab where he underwent echocardiography-guided 
(Figure 4, Video 2) extirpation of the clot in transit (Video 3) and from 
bilateral pulmonary arteries (Figure 5). [Videos are only available on 
the website: journals.ku.edu/kjm].

A post procedure echocardiogram (Figure 6, Video 4) demonstrated 
resolution of the clot in transit in the right atrium, along with dramatic 
improvement in hemodynamics with heart rate of  79 beats per minute, 
respiratory rate of 15 per minute, saturating 98% without requiring 
supplemental oxygen, and blood pressure of 122/99 mmHg. He under-
went bilateral lower extremity duplex which showed acute occlusive 
deep vein thrombosis in the right popliteal and posterior tibial veins. 
He was started on warfarin with heparin bridging following the proce-
dure. He was discharged on day five, and a plan for a vascular medicine 
follow-up for hypercoagulable workup as an outpatient. 

Figure 1. Electrocardiogram demonstrates atrial fibrillation with rapid ven-
tricular rate with S1, T3 inversion. 

Figure 2. Computed tomography angiogram of chest (pulmonary embolism 
protocol) demonstrates large bilateral pulmonary artery embolisms (RPA right 
pulmonary artery; LPA left pulmonary artery).

This is an open-access article distributed under the terms of the Creative Commons Attribution Non-Commercial No Derivatives (by-nc-nd) License. (CC-BY-NC-ND 4.0: https://creativecommons.
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Figure 3. Computed tomography angiogram of chest (pulmonary embolism 
protocol) demonstrates large clot in transit (CIT), PE (pulmonary embolism), 
LV (left ventricle), RA (Right atrium).

Figure 4. Echocardiogram, right ventricle tilt view demonstrates clot in transit 
(CIT), TV (tricuspid valve), RV (right ventricle), LV (left ventricle).

Figure 5. Clot in Transit, Right PA (Pulmonary artery), and Left PA (Pulmonary 
artery).

Figure 6. Echocardiogram post procedure demonstrates resolution of the clot 
in transit, TV (tricuspid valve), RV (right ventricle), and LV (left ventricle).

DISCUSSION
This case demonstrated safe application of percutaneous mechani-

cal thrombectomy in a patient with a clot in transit in the right atrium. 
While percutaneous mechanical thrombectomy has revolutionized the 
treatment of pulmonary embolism,4 relatively little data exist on the 
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safety and efficacy of the utility of percutaneous therapies for clot in 
transit (CIT).1 Despite obtaining FDA approval,3 this application of the 
FlowTriever® system remains under-described and is vitally important 
to be recognized.   

CIT presents a challenging decision for physicians. While systemic 
tissue plasminogen activator (TPA) is an option, intracranial hemor-
rhage and distal embolization of the clot are significant limitations. 
Percutaneous options avoid cardiopulmonary bypass and the high 
bleeding risks associated with surgical thrombectomy and systemic 
TPA.3 The FLARE (FlowTriever Pulmonary Embolectomy Clinical 
Study) demonstrated the effectiveness and safety of the percutaneous 
therapy in pulmonary embolism.4 This, in combination with utilization 
of ultrasound guided (radiation free) aspiration of CIT, allows percuta-
neous mechanical thrombectomy therapies an attractive niche for CIT. 
This is important especially in the postoperative patient population, 
where thrombolysis and/or even simple therapeutic anticoagulation 
compounds the risks. 

Similar to our patient, intermediate to higher risk PE patients 
present diagnostic and therapeutic dilemmas for physicians. While the 
extremes of acutely unstable patients warrant systemic thrombolytic 
therapy and low risk patients can be managed safely solely with antico-
agulation, these intermediate to higher risk patients require thoughtful 
consideration and ideally, utilization of a multidisciplinary pulmonary 
embolism response team.5 Recent data increasingly support the safety 
and efficacy of large bore aspiration for acute thromboembolism.6 
Wible et al.6 found up to a 100% technical success with the device and 
over 70% of patients required less oxygen following the procedure. 
They highlighted the low rate of adverse events (3.8%, mainly driven 
by respiratory deterioration) with zero device related complications, 
furthering the evidence for the utility of the device for acute thrombo-
embolism.

CONCLUSIONS
Due to the limited literature regarding percutaneous extirpation of 

clot in transit, this dramatic case of hemodynamic and clinical improve-
ment was presented. Several learning points are notable. Clot in transit 
creates a challenging therapeutic decision for physicians. Percutane-
ous mechanical thrombectomy has the potential to revolutionize the 
treatment of thromboembolism in transit and should continue to gain 
momentum given the safety and efficacy of the device.
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INTRODUCTION
Intestinal spirochetosis was first described in 1967.1 Diagnosis is 

based on colon biopsy histology where spirochetal microorganisms are 
found attached to the apical cell membrane of colorectal epithelium as 
a pseudo-brush border. Higher risk groups include those living in poorly 
developed nations, persons living with human immunodeficiency 
virus (HIV), and men who have sex with men.2 Symptoms most com-
monly associated with adult cases of intestinal spirochetosis include 
abdominal pain with watery diarrhea.3 Adolescent cases of intestinal 
spirochetosis may present with nausea and failure to thrive, along with 
diarrhea.4 Many case patients are asymptomatic.

This case highlighted a patient diagnosed with intestinal spirochet-
osis after years of nonspecific abdominal symptoms. The diagnosis of 
this rare condition requires ruling out common etiologies and a detailed 
inspection of colon biopsy histology.  
CASE REPORT

A 46-year-old man with HIV infection and exocrine pancreatic 
insufficiency was referred for colonoscopy with symptoms of intermit-
tent diffuse abdominal cramping, nausea, and diarrhea of unexplained 
origin for several years. He had no improvement with lipase-protease-
amylase capsules for pancreatic enzyme replacement (taken as two 
capsules three times daily with meals and one capsule with snacks). 
His work-up included negative Clostridium difficile PCR, Giardia and 
Cryptosporidium fecal antigens, stool culture, stool acid fast stain (no 
cyclospora, cryptosporidium or isospora seen), and syphilis antibody. 
The patient had a normal complete blood count with differential, 
thyroid stimulating hormone level and fecal fat percentage on two 
random collections, tissue transglutaminase antibody level, vitamin 
B12 level, and vitamin D (25-OH) total. At the time of his planned 
procedure, the patient denied fever, chills, night sweats, unintentional 
weight loss, vomiting, hematochezia, and melena. Otherwise, his recent 
review of systems was unremarkable. 

The patient did not use tobacco, alcohol, or recreational drugs. He 
lived in a house with his son and denied sexual partners for several 
years, though in the remote past had male and female partners. He had 
no recent travel history though had been to Iraq and the desert south-
west United States in the past. He was not working. He had no animal 
exposures aside from dogs. He did not consume raw meat or uncooked 
shellfish. He had not been swimming in the recent past.

On physical examination, the patient was afebrile and in no distress. 
Cardiac, pulmonary, and abdominal examinations demonstrated no 
abnormal findings. His most recent absolute CD4+ T-cell count was 

140 cells/μL with an HIV viral load of 37,700 copies/mL. Serum 
white blood cell count was normal. Computed tomography scan of 
the abdomen and pelvis with contrast demonstrated homogeneous 
enhancement of the pancreas without mass, ductal dilation, paren-
chymal calcification, or peripancreatic inflammatory changes. He had 
normal caliber small bowel and colon, and a normal appendix with no 
free fluid or mesenteric lymphadenopathy. There was a tiny nonob-
structive right renal calculus.

Colonoscopy revealed a normal appearance of the colon. Biopsy of 
colonic mucosa was performed, demonstrating no active inflammation 
or architectural distortion. On histologic examination, typical organ-
isms were found adherent to the surface epithelium as a pseudo-brush 
border (Figure 1). A Warthin-Starry stain highlighted the organisms 
(Figure 2).

Figure 1. Typical organisms were found adherent to the surface epithelium as 
a pseudo-brush border.

Figure 2. A Warthin-Starry stain highlighted the typical organisms.

This patient with HIV infection, a low CD4+ cell count, a lengthy 
history of abdominal cramping, nausea, and diarrhea without definitive 
alternative diagnosis, and normal findings on colonoscopy was found via 
colonic biopsy to have spirochetal organisms adherent to the surface of 
the colonic mucosa. These findings were consistent with a diagnosis of 
intestinal spirochetosis. The patient was prescribed a seven day course 
of metronidazole. One month following the therapy, he had subjective 
improvement in cramping abdominal pain as well as improvement in 
both quantity and consistency of his loose stools.
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DISCUSSION
Spirochetes are classified into Spirochaetaceae, Leptospiraceae, and 

Brachyspiraceae based on morphologic and phylogenetic differences.2 

Brachyspiraceae species Brachyspira pilosicoli and Brachyspira aal-
borgi are the most commonly identified organisms in human intestinal 
spirochetosis.5 These fastidious anaerobes grow between 6 and 14 days 
at around 38.5°C on artificial culture media and brain heart infusion 
agar with 10% bovine blood and spectinomycin plus polymyxin B, 
respectively.6,7 Their main host species include pigs and chickens, where 
they can cause diarrhea, failure to thrive, and delayed egg production. 
The bacteria are shed in feces leading to the proposed mechanism 
of infection being transmission by the fecal-oral route or exposure 
to contaminated water with higher colonization rates in developing 
countries.8,9 When observed with in vitro antimicrobial susceptibility 
of Brachyspira pilosicoli, the pathogen has been found to be susceptible 
to metronidazole, ceftriaxone, meropenem, tetracycline, moxifloxacin, 
and chloramphenicol.10 Most published case series recommend metro-
nidazole as an initial treatment.2,11,12

Some debate exists regarding whether intestinal spirochetosis is a 
disease process or merely intestinal colonization.13 One reason for this 
uncertainty is the high incidence of coinfection with other enteric bac-
teria.14 In some case series, risks such as men who have sex with men, 
HIV virus infection, and co-infection with Neisseria gonorrhoeae or 
Chlamydia trachomatis were suggested.15 In one series looking at 20 
cases, 70% had CD4 lymphocyte cells >200/microL.15 In a large series 
investigating colorectal biopsies in Japan, there was a slightly higher 
incidence of intestinal spirochetosis in patient with HIV.16 Visualiza-
tion of mucosa with colonoscopy contributed little to diagnosis, as the 
findings rarely correlated with disease severity, but can be used to rule 
out other pathologies. 

Intestinal spirochetosis has been identified from proximal colon 
to rectum and within the vermiform appendix.2 Diagnosis is made 
with biopsy. Histology findings along the intercryptal epithelial layer 
show diffuse blue fringe on hematoxylin-eosin stain. Spirochetes 
subsequently can be visualized on Warthin-Starry or Dieterle silver 
impregnation stains.1,2 The proposed pathogenic mechanism for diar-
rhea associated with this disease is microvillus destruction caused by 
spirochetal attachment.17 Furthermore, when a significant population 
of enterocytes become attached it may lead to a physical restriction of 
electrolyte and water resorption adding to diarrhea.8 

In our patient, it was difficult to confirm if the spirochetes were 
pathogenic. In the months subsequent to the diagnosis, he had recur-
rent diarrhea that improved without intervention and an additional 
episode that improved with a repeat short course of metronidazole.

CONCLUSIONS
Diagnosis of intestinal spirochetosis should be considered for a 

patient with unexplained chronic, watery diarrhea and abdominal pain, 
particularly in a patient with HIV infection. Work-up should include a 
thorough review of history, Clostridium difficile PCR, Cryptosporidium 

and Giardia fecal antigen testing, and colonoscopy to rule out alterna-
tive diagnoses. Diagnosis of intestinal spirochetosis can be confirmed 
with biopsies of colonic mucosa viewed on Warthin-Starry stain which 
will reveal spirochetal organisms adherent to mucosa surface. Patients 
with intestinal spirochetosis can be treated with a course of metronida-
zole, although symptoms may resolve spontaneously.
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ABSTRACT
Introduction. Patients who are disadvantaged socioeconomically or 
live in rural areas may not pursue surgery at high-volume centers where 
outcomes are better for some complex procedures. The objective of this 
study was to compare rural and urban patient differences directly by 
location of residence and outcomes after undergoing esophagectomy 
for cancer. 
Methods.xAn analysis of the Healthcare Cost and Utilization Project 
National Inpatient Sample (HCUP-NIS) database was performed, 
capturing adult patients with esophageal cancer who underwent 
esophagectomy. Patients were stratified into rural or urban groups by 
the National Center for Health Statistics Urban-Rural Classification 
Scheme. Demographics, hospital variables, and outcomes were com-
pared. 

Results. A total of 2,877 patients undergoing esophagectomy for esoph-
ageal cancer were captured by the database, with 228 (7.92%) rural and 
2,575 (89.50%) urban patients. The rural and urban groups had no dif-
ferences in age, race, and insurance status, and shared many common 
comorbidities. Major outcomes of mortality (3.95% versus 4.27%, p = 
0.815) and length of stay (15.75 ± 13.22 vs. 15.55 ± 14.91 days, p = 0.828) 
were similar for both rural and urban patients. There was a trend for 
rural patients to more likely be discharged home (35.96% vs. 29.79%, 
OR 0.667 [95% CI 0.479 - 0.929]; p = 0.0167).
Conclusions. This retrospective administrative database study indi-
cated that rural and urban patients received equivalent postoperative 
care after undergoing esophagectomy. The findings were reassuring 
as there did not appear to be a disparity in major outcomes depending 
on the location of residence, but further studies are necessary to assure 
equitable treatment for rural patients. Kans J Med 2021;14:292-297

INTRODUCTION
Multiple studies have captured the differences between patients with 

surgical problems who reside in rural versus urban environments.1-5 

Unfortunately, there are fewer data on rural-urban differences within 
the U.S. on the subject of esophageal cancer and esophagectomy out-
comes. Substantial evidence supports decreased mortality in those 
patients undergoing high-risk surgical procedures at high-volume hos-
pitals compared to low-volume hospitals, which would suggest rural 
patients should receive their complex surgery at high-volume centers.6 

While some worry the centralization of complex surgeries would impact 

the financial security of rural institutions negatively, this impact may be 
negligible.7 Others described this regionalization leading to difficulty 
in receiving complex cancer care.8,9 Fuchs et al.10 studied the Nation-
wide Inpatient Sample, but did not include an analysis of rural patients, 
finding mortality elevated among low and intermediate-volume hospi-
tals compared to high-volume hospitals. Schlottmann and colleagues11 

concluded that centralization of care occurred in the U.S., but did not 
analyze patients residing in rural areas. While increased travel distance 
has been associated with improved survival, the reason for this is not 
well defined.12 Additionally, Song et al.13 reported on trends in complex 
cancer operations nationally using the NIS database, but like other 
studies, it did not dive into the problem of rural-urban outcomes and 
differences. Instead, they looked at hospital and procedure-based out-
comes rather than patient populations.

Direct comparisons of rural and urban patient populations are 
lacking. A Canadian study found that patients from rural areas had 
similar outcomes regardless of the volume of the surgical center, but 
they were more likely to travel farther for esophageal surgery, indicat-
ing regionalization.14 The epidemiologic trends in esophageal cancer 
in China have been studied, noting rural-urban differences in inci-
dence and mortality.15,16 Within the U.S., those who are disadvantaged 
socioeconomically and live in rural areas may not pursue surgery for 
esophageal cancer at high-volume cancer accredited centers, where 
outcomes were better for some procedures.17 While center volume and 
travel distance have been used as surrogates for rural patient outcomes 
and to indicate the best treatment pathway for rural patients, little direct 
comparison of rural and urban patients exists, especially in the esopha-
geal cancer population.

METHODS
Data from 2010 to 2014 from the Health Care Cost and Utilization 

Project National Inpatient Sample (HCUP-NIS) were used.18 These 
were adult patients (at least 18 years of age), undergoing esophagectomy 
for esophageal cancer, as identified by the International Classification 
of Diseases (ICD) codes.19 Patients in a rural setting were compared 
to patients residing in an urban setting using the National Center 
for Health Statistics (NCHS) Urban-Rural Classification Scheme, a 
system stable over the study period, to find differences in outcomes 
such as mortality, length of stay, and cost of hospital care.20 Those from 
non-core counties (not metropolitan or micropolitan counties) were 
designated as rural patients to create a comparison of very rural patients 
to those from more metropolitan areas. The rural patients were com-
pared to patients from counties considered micropolitan (counties 
with a population of 10,000 - 50,000), small metro (counties in metro 
areas with a population of 50,000 - 249,999), medium metro (counties 
in metro areas with a population of 250,000 - 999,999), large fringe 
metro (fringe counties with a population greater than 1,000,000), or 
large central metro (large central counties with a population greater 
than 1,000,000); these counties were all considered urban. This created 
two groups, one from more rural areas and one from the more metro-
politan areas based upon the county populations. ICD coding was not 
used to designate comorbidities or complications as there is no way 
to define when a code is used for a pre- or postoperative diagnosis.

The NIS data were drawn from all states participating in HCUP, or 
This is an open-access article distributed under the terms of the Creative Commons Attribution Non-Commercial No Derivatives (by-nc-nd) License. (CC-BY-NC-ND 4.0: https://creativecommons.
org/licenses/by-nc-nd/4.0/)
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from U.S. hospitals, excluding long-term acute care and rehabilitation 
hospitals. State and hospital identifiers were not used. Sample sizes 
were typically large except for rare diagnoses, uncommon treatments, 
and unique patient populations. The NIS data were representative of 
the national population. 

Statistical analysis and data management were performed using SAS 
(SAS Institute, Cary, NC), SPSS (IBM® Corp. Released 2015. IBM 
SPSS Statistics for Windows®, Version 23.0. Armonk, NY: IBM® Corp.), 
and Excel® (Microsoft® version 16.32). Significance was indicated by p 
< 0.05. Chi-square tests and Satterthwaite or pooled t-tests were used 
where appropriate. Multivariate regression analysis was carried out using 
modeling based upon significantly different variables where p < 0.05.

RESULTS
From 2010 to 2014, HCUP identified a total of 37,312,324 patients; 

2,675,783 (7.17%) were rural and 34,146,602 (91.52%) were urban 
(Figure 1; Table 1). This was an expected distribution of patients, with 
more patients within the urban group and less within the rural group. 
Within these groups, some patients had no NCHS rural-urban code, 
hence a small portion of non-coded and non-grouped patients were kept 
out of statistical analysis.  Of these, 12,476 patients were captured who had 
a diagnosis code of esophageal cancer or carcinoma in situ of the esoph-
agus; 982 (7.87%) were rural and 11,275 (90.37%) were urban. Of these, 
2,877 patients diagnosed with esophageal cancer underwent esophagec-
tomy; 228 were rural patients (7.92%) and 2,575 were urban (89.50%). 
Seventy-four (2.57%) patients had no NCHS rural-urban code and 
were left within the groups but not within statistical sub-group analysis.

In comparing baseline characteristics, rural patients, as compared 
to urban patients, had no differences in age, sex, or insurance status 
(Table 1). There were significant differences in income, with rural 
patients being more likely to fall into a lower income quartile than 
urban patients (53.07% rural patients in the first quartile compared 
to 19.26% urban patients, p < 0.0001). The urban patients were a 
more racially diverse population, though rural patients were more 
likely to be Native American (2.63% compared to 0.39%, p < 0.0001).

 

Figure 1. Patient selection was from the Healthcare Cost and Utilization 
Project database and included all patients coded within the database, those 
diagnosed with esophageal cancer, and those who underwent esophagec-
tomy for cancer. Only patients who underwent esophagectomy were studied.

       OUTCOMES IN RURAL ESOPHAGECTOMY    
           continued.

Rural patients were more likely than urban patients to have diabe-
tes (24.56% vs. 18.56%, p = 0.0271) and fluid and electrolyte disorders 
(45.61% vs. 35.53%, p = 0.0024), while urban patients were more likely 
to have anemia (13.16% vs. 35.53%, p = 0.0299; Table 2). History of drug 
abuse between rural and urban patient population was not statistically 
significant (p = 0.0855). 

There was no difference between rural and urban patients with 
respect to the treating hospital bed size, urban teaching status, or 
volume of total hospital discharges (Table 3). While rural patients were 
more likely to be treated at rural hospitals (4.39% vs. 1.35%, p = 0.0010), 
there was no difference in the percent of rural and urban patients treated 
at urban teaching hospitals. Rural patients were more likely to live in the 
Midwest (40.79% vs. 26.37%) and Southern U.S. (39.04% vs. 34.80%), 
while urban patients were more likely to live in the Northeast (11.40% 
vs. 23.96%) and Western (8.77% vs. 14.87%) regions (p < 0.0001).

A description of major outcomes was carried out and described 
(Table 4). No difference was found in length of stay between rural and 
urban patients. No difference existed between in-hospital mortality 
or total charges. Discharge disposition did not reach statistical signifi-
cance on univariate analysis, but there was a trend for rural patients to 
more likely be discharged home compared to urban patients, who were 
more often discharged home with home health services. Both groups 
appeared to go home with home health services more often than they 
were discharged to home. Multivariate analysis showed rural patients 
may be statistically more likely than urban patients to be discharged 
home than other dispositions (35.96% vs. 29.79%, OR 0.667 [95% CI 
0.479 - 0.929]; p = 0.0167).

DISCUSSION
This study showed that within a nationally representative group of 

patients with esophageal cancer undergoing esophagectomy, living in 
a rural setting did not portend a higher risk of inpatient mortality, a 
longer length of stay, discharge to a higher level of care, or higher cost of 
care. While a minority of patients may be receiving complex esophageal 
surgery for cancer at rural hospitals, the majority of the rural-urban 
population received their cancer care at urban teaching institutions. The 
clinical significance of the rural patient receiving surgery at rural centers 
was unable to be answered with this study, but other studies attempted 
to study this problem using travel distance to hospitals, hospital location, 
or hospital volume as surrogates for rurality of patient and outcome. 
However, there was a consensus that patients should receive complex 
operations requiring extended recoveries at high-volume centers with 
teams experienced in their perioperative care.
 Within our study, the urban population was more likely to be more 
diverse and have a higher income. Urban populations historically have 
been more diverse than rural populations and our findings concur with 
this. While rural patients were more likely to receive care at a rural hos-
pital, the majority of patients received care at an urban teaching facility. 
This was reassuring that complex care is sought at large facilities that 
are likely tertiary/quaternary referral centers with multiple studies
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Table 1. Demographics of patients undergoing esophagectomy for cancer. 
Total Rural (n; %) Urban (n; %) p Value

All HCUP patients 2010 - 2014 37,312,324 2,675,783 (7.17%) 34,146,602 (91.52%)

Diagnosed with esophageal cancer 12,476 982 (7.87%) 11,275 (90.37%)

Underwent esophagectomy 2,877 228 (7.92%) 2,575 (89.50%) 0.7858

Mean age, years (± SD) 64 (9.72) 63.11 (10.01) 63.62 (9.70) 0.4511

Male (n; %) 2,351 (81.72%) 192 (84.21%) 2,098 (81.48%) 0.3060

Race (n; %)

White 2,262 (78.62%) 176 (77.19%) 2,027 (78.72%) < 0.0001

Black 166 (5.77%) 10 (4.39%) 148 (5.75%)

Hispanic 111 (3.86%) 3 (1.32%) 104 (4.04%)

Asian or Pacific Islander 25 (0.87%) 0 (0.00%) 25 (0.97%)

Native American 16 (0.56%) 6 (2.63%) 10 (0.39%)

Other 60 (2.09%) 2 (0.88%) 55 (2.14%)

Insurance status (n; %)

Medicare 1,336 (46.44%) 110 (48.25%) 1,194 (46.37%) 0.4667

Medicaid 221 (7.68%) 23 (10.09%) 194 (7.53%)

Private insurance 1,203 (41.81%) 87 (38.16%) 1,080 (41.94%)

Self-pay 34 (1.18%) 1 (0.44%) 32 (1.24%)

No charge 6 (0.21%) 0 (0.00%) 6 (0.23%)

Other 72 (2.50%) 7 (3.07%) 64 (2.49%)

Income quartile (n; %)

0 to 25th percentile 626 (21.76%) 121 (53.07%) 496 (19.26%) < 0.0001

26th to 50th percentile 740 (25.72%) 68 (29.82%) 663 (25.75%)

51st to 75th percentile 743 (25.83%) 31 (13.60%) 693 (26.91%)

76th to 100th percentile 710 (24.68%) 1 (0.44%) 683 (26.52%)

HCUP: Healthcare Cost and Utilization Project

Table 2. Comorbidities of population undergoing esophagectomy for cancer.
Total
2,877

Rural (n; %)
228 (7.92%)

Urban (n; %)
2,575 (89.50%) p Value

AHRQ comorbidities (n; %)

Fluid and electrolyte disorders 1,048 (36.43%) 104 (45.61%) 915 (35.53%) 0.0024

Anemia 542 (18.84%) 30 (13.16%) 497 (19.30%) 0.0229

Diabetes, uncomplicated 554 (19.26%) 56 (24.56%) 478 (18.56%) 0.0271

Drug abuse 35 (1.22%) 0 (0.00%) 33 (1.28%) 0.0855

Acquired immunodeficiency syndrome 5 (0.17%) 0 (0.00%) 3 (0.12%) 0.6061

Alcohol abuse 145 (5.04%) 12 (5.26%) 125 (4.85%) 0.7838

Rheumatoid arthritis 45 (1.56%) 6 (2.63%) 39 (1.51%) 0.1984

Chronic blood loss anemia 49 (1.70%) 4 (1.75%) 45 (1.75%) 0.9940

Congestive heart failure 145 (5.04%) 15 (6.58%) 126 (4.89%) 0.2643

Chronic pulmonary disease 640 (22.25%) 58 (25.44%) 575 (22.33%) 0.2820

Coagulopathy 214 (7.44%) 21 (9.21%) 187 (7.26%) 0.2820

Depression 231 (8.03%) 18 (7.89%) 207 (8.04%) 0.9388

Diabetes, with chronic complications 65 (2.26%) 5 (2.19%) 58 (2.25%) 0.9537

Hypertension 1,613 (56.07%) 134 (58.77%) 1,434 (55.69%) 0.3689

Hypothyroidism 218 (7.58%) 12 (5.26%) 201 (7.81%) 0.1649

Liver disease 83 (2.88%) 5 (2.19%) 72 (2.80%) 0.5933
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Table 2. Comorbidities of population undergoing esophagectomy for cancer. continued.
Total
2,877

Rural (n; %)
228 (7.92%)

Urban (n; %)
2,575 (89.50%) p Value

AHRQ comorbidities (n; %)

Lymphoma 16 (0.56%) 2 (0.88%) 14 (0.54%) 0.5217

Metastatic cancer 487 (16.93%) 45 (19.74%) 424 (16.47%) 0.2047

Neurological disorders 90 (3.13%) 12 (5.26%) 78 (3.03%) 0.0666

Obesity 279 (9.70%) 25 (10.96%) 246 (9.55%) 0.4894

Peripheral vascular disorders 145 (5.04%) 13 (5.70%) 131 (5.09%) 0.6871

Psychoses 80 (2.78%) 5 (2.19%) 73 (2.83%) 0.5722

Pulmonary circulation disorders 68 (2.36%) 3 (1.32%) 64 (2.49%) 0.2678

Renal failure 154 (5.35%) 8 (3.51%) 143 (5.55%) 0.1900

Valvular heart disease 106 (3.68%) 7 (3.07%) 96 (3.73%) 0.6128

Weight loss 662 (23.01%) 47 (20.61%) 591 (22.95%) 0.4198

APR DRG risk of mortality (n; %)

Minor likelihood of dying 854 (29.68%) 59 (25.88%) 782 (30.37%) 0.4312

Moderate likelihood of dying 807 (28.05%) 73 (32.02%) 716 (27.81%)

Major likelihood of dying 762 (26.49%) 59 (25.88%) 670 (26.02%)

Extreme likelihood of dying 454 (15.78%) 37 (16.23%) 407 (15.81%)

APR DRG severity of illness (n; %)

Moderate loss of function 510 (17.73%) 39 (17.11%) 466 (18.10%) 0.8815

Major loss of function 1,602 (55.68%) 126 (55.26%) 1,431 (55.57%)

Extreme loss of function 765 (26.59%) 63 (27.63%) 678 (26.33%)

Elective admission (n; %) 2,690 (93.50%) 207 (90.79%) 2,413 (93.71%) 0.0698

AHRQ: Agency for Healthcare Research and Quality; APR DRG: All Patients Refined Diagnosis Related Group

Table 3. Hospital variables of patients undergoing esophagectomy for cancer.
Total
2,877

Rural (n; %)
228 (7.92%)

Urban (n; %)
2,575 (89.50%) p Value

Hospital size, beds (n; %)

Small 259 (9.00%) 23 (10.09%) 236 (9.17%) 0.8473

Medium 400 (13.90%) 32 (14.04%) 368 (14.29%)

Large 2,126 (73.90%) 167 (73.25%) 1,959 (76.08%)

Location/teaching status of hospital (n; %)

Rural 45 (1.56%) 10 (4.39%) 35 (1.36%) 0.0010

Urban non-teaching 337 (11.71%) 21 (9.21%) 314 (12.19%)

Urban teaching 2,477 (86.10%) 191 (83.77%) 2,214 (85.98%) 0.3598

Urban-rural classification of county (n; %)

"Central" counties of metro areas ≥ 1 million population 654 (22.73%) 0 (0.00%) 654 (25.40%) < 0.0001

"Fringe" counties of metro areas ≥ 1 million population 756 (26.28%) 0 (0.00%) 756 (29.36%)

Counties in metro areas of 250,000 - 999,999 population 561 (19.50%) 0 (0.00%) 561 (21.79%)

Counties in metro areas of 50,000 - 249,999 population 282 (9.80%) 0 (0.00%) 282 (10.95%)

Micropolitan counties 322 (11.19%) 0 (0.00%) 322 (12.50%)

Not metropolitan or micropolitan counties 228 (7.92%) 228 (100.00%) 0 (0.00%)

Hospital region (n; %)

Northeast 711 (24.71%) 26 (11.40%) 617 (23.96%) < 0.0001

Midwest 774 (26.90%) 93 (40.79%) 679 (26.37%)

South 989 (34.38%) 89 (39.04%) 896 (34.80%)

West 403 (14.01%) 20 (8.77%) 383 (14.87%)

Total hospital discharges (mean; SD) 1,9143.44 (21,011.52) 1,7692.6 (17,764.30) 18,553.60 (20,990.50) 0.4905
295
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Table 4. Outcomes of patients undergoing esophagectomy for cancer with regression analysis.
Total
2,877

Rural (n; %)
228 (7.92%)

Urban (n; %)
2,575 (89.50%) p Value Odds ratio 95% CI p Value

Mean length of stay, days (± SD) 15.62 (14.82) 15.75 (13.22) 15.55 (14.91) 0.8278 N/A (-7.39 - 2.28) 0.3650

Died during hospitalization (n; %) 119 (4.14%) 9 (3.95%) 110 (4.27%) 0.8149 1.64 (0.694 - 3.887) 0.2995

Disposition

Short-term hospital for inpatient 
care 855 (29.72%) 82 (35.96%) 767 (29.79%) 0.4911 0.667 (0.479 - 0.929) 0.0167

Discharged to designated cancer 
center 42 (1.46%) 4 (1.75%) 28 (1.09%)

Home health service 493 (17.14%) 38 (16.67%) 446 (17.32%)

Left against medical advice or 
discontinued care 1,362 (47.34%) 95 (41.67%) 1,218 (47.30%)

Expired 4 (0.14%) 0 (0.00%) 4 (0.16%)

Discharged alive 119 (4.14%) 9 (3.95%) 110 (4.27%)

Destination unknown 1 (0.03%) 0 (0.00%) 1 (0.04%)

Total charges, dollars (± SD) 194,606.02 (218,991.47) 179,462.28 (203,208.39) 194,581.40 (221,433.01) 0.3214 N/A (-66,708 - 75,990) 0.8980
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describing improved outcomes at these high-volume centers.6,7,9,10 A 
multivariate regression analysis showed rural patients may be more 
likely than urban patients to be discharged home. This was difficult 
to describe further and may be an excellent area of research; why are 
patients from rural areas undergoing complex surgery discharged home 
more often urban patients? Possible theories are that if they are at an 
urban facility a half-day or days drive from their home, then they might 
stay slightly longer to rehabilitate before a direct discharge to home 
compared to discharge to a local rehabilitation facility. More research 
in this area is needed. Unsurprisingly, rural patients were more likely 
to be from the south and Midwest regions compared to urban patients 
from the west and northeast regions of the U.S.  

Patients in rural areas with cancer diagnoses may face multiple 
challenges in obtaining the same care as urban patients. This includes 
barriers to transportation, finance issues, limited trials, and even access 
to oncologists, as only 3% of the nation’s oncologists work in rural 
areas.21,22 Solutions often include telemedicine (i.e., consultation, tumor 
boards), outreach clinics, incentivizing work or education in these areas, 
and traveling screening options. For cancer screening, some advocate 
imaging or laboratory-based screening over procedure-based screening, 
when possible, for example in colorectal cancer screening.23

Few epidemiologic data existed on the rural-urban differences in 
esophageal cancer in North America. Wang et al.24 studied the Sur-
veillance, Epidemiology, and End Results (SEER) Program, finding 
similar incidence of esophageal cancer in metropolitan, urban, and rural 
patients, as well as similar survival and late-stage diagnosis. Disagree-
ment on whether SEER was generalizable to populations of certain 
geographic locations and caution must be used in interpreting such 
results.25 Studies from China and other countries described the differ-
ences in the rate of esophageal cancer incidence and presentation stage 
depending on rural status or region of residence.15,16,26 Location data 
were not available for other large databases such as the National Surgi-
cal Quality Improvement Program or Society of Thoracic Surgeons, 

limiting our comparison to other large databases using procedures.1 

An epidemiologic study of esophageal cancer using this database was 
outside the scope of our study. While esophageal cancer is typically 
squamous cell subtype in these regions compared to adenocarcinoma 
subtype in Western populations, this observation of epidemiologic 
rural-urban difference is important.

Treatment of the rural and urban esophageal cancer populations 
varies and may lead to different outcomes. Wasif and colleagues17 

used the National Cancer Database to find a correlation between the 
decreased use of high-volume centers for esophagectomy in popula-
tions of African American patients, the uninsured, and patients residing 
in low educational zip codes. High-volume was defined by some as 
greater than 20 cases per year.12 Cushman and colleagues27 used the 
same database to study the T4b esophageal cancer population, finding 
rural patients significantly more likely to undergo surgery, possibly due 
to travel distance or surgeon concern that surveillance would be difficult. 
Lin et al.28 found rural patients possibly may use radiation therapy less 
than urban patients, but this result did not reach statistical significance. 

The findings of this study showed minimal differences in outcomes 
between rural and urban patient populations and should be interpreted 
cautiously considering the limitations of its retrospective analysis of 
administrative data. Our level of evidence was inferior to a prospective 
study that would enroll rural and urban patients. The administrative 
nature of the data created possible misclassification and was subject 
to recall bias. With cancer diagnoses within the NIS, it was difficult 
to study the stage and severity of oncologic burden. Furthermore, the 
database lacked the ability to study conditions that were comorbidities 
versus diagnoses that arose or were discovered during hospitalization 
(complications). Along these same lines, the database lacked granular 
clinical data, such as that which existed in other surgical databases or 
oncologic databases.

Additionally, there was the limitation of the ICD system, which 
changed in 2015 to its tenth edition.18,20 This created major issues for 



KANSAS JOURNAL of  M E D I C I N Ethose who would want to look at trends over time, specifically those 
looking at procedure codes. The NIS database also changed in 2012 
to include a sample of all hospital discharges, instead of a sample of 
hospitals and all their discharges.18 This change primarily affected those 
looking at trends over time and should not have affected this study. 
Finally, while the database was large enough to detect small differences 
in a population, the question often was raised whether it was clinically 
relevant for the thoracic surgeon or oncologist. Within our own study, 
a 5 - 10% difference in anemia, electrolyte disorders, or diabetes likely 
had little effect on outcomes after surgery and treatment between the 
rural and urban populations. 

The advantages and strengths of this study were inherent in the 
direct comparison of the two populations of patients, rather than using 
hospitals or distance to describe rurality. The NIS database allowed 
for a large sample size, giving the study more power. Since the database 
was representative of all inpatient hospitalizations in the U.S., it was 
useful in describing costs, observing trends over time, and creating basic 
descriptive studies and estimates. The database was an acceptable rep-
resentation of a national population. 

CONCLUSIONS     SILVER DRESSINGS IN CARDIAC 
This study was unique in its direct comparison of rural and urban 

patients undergoing esophagectomy for esophageal cancer. While it 
lacked in the ability to provide granular data, oncologic staging, or long-
term outcomes, it was novel in that it demonstrated a difference in two 
populations of patients with respect to their income, race, and nation-
wide region of residence, and was reassuring in demonstrating what 
appeared to be little difference in outcomes between rural and urban 
patients. Within the rural population, further research is necessary to 
understand access to esophageal cancer treatment and surgery as well 
as epidemiologic disparities and long-term follow up and surveillance. 
The study findings should provide motivation to understand differences 
in populations of patients undergoing complex surgery and multidisci-
plinary treatment for cancer. Specific research questions should look at 
disposition after complex oncologic surgery and access to care for rural 
and remote populations. 
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ABSTRACT
Introduction. There are limited reports on the mental health toll asso-
ciated with the fear of spreading coronavirus disease 2019 (COVID-19) 
and the associated stay-at-home orders. The goal of the present study 
was to characterize the self-reported stress of participants from the 
Kansas City Metropolitan Area (KCMA) and to examine the relation 
between potential for asymptomatic spread and perceived stress. 
Methods.xThis prospective convenience sample study enrolled 461 
participants from May 4 to May 22, 2020. Participants were consented 
and surveyed prior to free SARS-CoV-2 testing. Measures employed 
included the Perceived Stress Scale-10 and a comprehensive COVID-
19 questionnaire. During the study period, testing resources were 
limited. In the community, only symptomatic individuals or close con-
tacts of known positives could be tested. Our program aimed to reach 
those who were unable to access testing resources due to their asymp-
tomatic status or other barriers to care. 

Results. Worry about asymptomatic spread was associated significant-
ly with greater perceived stress (p < 0.001). Higher stress was reported 
among women (p < 0.001), Hispanic/Latinx (p = 0.001), non-Black/
African American individuals (p < 0.001), and those reporting the pres-
ence of COVID-19 symptoms (p = 0.001). 
Conclusions. The COVID-19 pandemic has caused significant eco-
nomic, social, and health disruptions around the world. Distress is 
significantly related to concern over unintentionally contributing to 
the spread of SARS-CoV-2 through asymptomatic transmission. In 
addition to examining outcomes like distress, future research should 
characterize the modifiable psychotherapeutic processes that might 
be targeted through intervention among those experiencing distress.  
Kans J Med 2021;14:298-301

INTRODUCTION
Kansas and Missouri leaders issued statewide stay-at-home orders 

on March 30 and April 4, 2020, respectively, to mitigate the spread 
of COVID-19. Stay-at-home orders resulted in significant growth in 
unemployment claims across the country and have been associated 
with loneliness and social isolation.1,2 Reopening hinged on case detec-
tion and isolation, but the limited availability of testing resources 
created the need for monitoring a series of predictive symptoms. 

Asymptomatic infections brought about the potential for unknow-

ingly spreading the virus, even with careful symptom monitoring, and 
represent a potential source of anxiety and fear. There are limited 
reports on the mental health toll associated with the fear of spread-
ing COVID-19 and the associated stay-at-home orders.3,4 The goal of 
the present study was to characterize the self-reported stress of par-
ticipants from the Kansas City Metropolitan Area (KCMA) and to 
examine the relation between potential for asymptomatic spread and 
perceived stress. It was hypothesized that individuals who were con-
cerned about asymptomatic spread would report elevated perceived 
stress.

METHODS
Procedures. Enrollment began for this prospective convenience 

sample study on May 4, 2020, and all data collection ended before both 
Kansas and Missouri re-opened following governmental stay-at-home 
orders (May 22, 2020). The Institutional Review Board approved this 
study. Data collection and consent were completed via Research Elec-
tronic Database Capture (REDCap®), a secure, web-based software 
platform designed for research.5 Participants received a link either via 
email, social media, or QR codes on promotional flyers to a consent 
and survey, or were given tablet devices to complete consents prior 
to testing. Demographic data are required by health departments for 
reporting, and 461 people electronically consented to provide this 
information and were tested. 

Participants. Non-profit community-based organizations recruit-
ed adults from the communities they serve through outreach flyers, 
social media, and local media coverage. Eligible participants included 
anyone interested in free testing for SARS-CoV-2; all associated costs 
were grant funded. Symptom status (symptomatic, pre-symptomatic, 
or asymptomatic) was not part of the selection criteria, and the sample 
ultimately included both those with symptoms and those without. At 
the time of data collection, SARS-CoV-2 testing in the KCMA was 
limited to symptomatic individuals or close contacts of known posi-
tives, so this program was unique in that it welcomed asymptomatic 
individuals. As Table 1 shows, the average age of  participants was 44.94 
(SD = 14.56); the majority, 70% (321 of 461), were women; and 67% 
(310 of 461) identified as White.

Measures. The Perceived Stress Scale-10 (PSS-10) is a reliable and 
valid 10-item, 5-point Likert-type scale format instrument (0 = never to 
4 = very often), and the total score ranges from 0 to 40.6. Higher scores 
indicated greater perceived stress.7 Internal consistency in this sample 
was adequate (alpha = 0.88). Item-level missing data were imputed if 
80% or more of the items were complete (n = 11). 

Participants completed a comprehensive questionnaire, including 
self-reported demographics. As concerns about the impact of the pan-
demic grew, researchers and government agencies created publicly 
available survey question banks. Specifically, the National Institutes 
of Health Office of Behavioral and Social Sciences Research com-
piled lists of questions with the hopes of creating more consistent 
data collection across clinical and population research programs 
(https://www.niehs.nih.gov/research/programs/disaster/index.cfm). 
The questions used in our study were selected from these resources. 
Specific questions regarding amount of information (“How much 
information do you feel you have about COVID-19?”) and worry about 

This is an open-access article distributed under the terms of the Creative Commons Attribution Non-Commercial No Derivatives (by-nc-nd) License. (CC-BY-NC-ND 4.0: https://creativecommons.
org/licenses/by-nc-nd/4.0/)



KANSAS JOURNAL of  M E D I C I N Easymptomatic spread (“During the past two weeks, how worried have 
you been about friends or family being infected because you accident-
ly brought it home?”) were included (see Appendix A). Comparisons 
were conducted using independent samples t-tests or analyses of 
variance, and continuous associations were examined using bivariate 
correlations.

Table 1. Sample demographics and characteristics (N = 461).
N %*

State of residence

Kansas 218 47.3

Missouri 243 52.7

Age, M (SD) 44.94 14.56

Gender

Women 321 69.6

Men 137 29.7

Other 3 0.7

Racial background**

White 310 67.2

African American or Black 98 21.3

Asian 7 1.5

Native American/Alaska Native 9 2.0

Native Hawaiian/Pacific Islander 1 0.2

Other 57 12.4

Ethnicity

Hispanic/Latinx 92 20

Non-Hispanic/Latinx 365 79.2

Missing 4 0.9

Educational background

Some grade school 3 0.7

Some high school 18 3.9

High school diploma/GED 39 8.5

Some college or two-year degree 104 22.6

Four-year college degree 113 24.5

Post-college education 32 6.9

Graduate or professional degree 147 31.9

Missing 5 1.1
*Except for Age (SD).
**Participants endorsed multiple races.

RESULTS
Of the 461 participants in the study, 448 (97.2%) began the survey 

portion of the study, and 445 (96.5%) completed the survey. 
Perceived stress was related to age (r = - 0.44, p < .001), such that 

greater stress was related to younger age. Perceived stress differed by 
gender (t (443) = -4.8, p < 0.001), with women ((n = 311): M = 16.2, SD 
= 6.7) reporting greater perceived stress than men ((n = 134): M = 12.8, 
SD = 6.9). Perceived stress also differed by ethnicity (t (145.8) = -3.5, p = 
0.001), with Hispanic or Latinx individuals (M = 17.4, SD = 6.3) report-
ing more perceived stress than non-Hispanic or Latinx individuals (M 
= 14.7, SD = 7.0). Individuals identifying as African American or Black 
reported significantly (t (446) = 3.8, p < 0.001) less perceived stress (M 
= 12.9, SD = 6.8) than non-African American or Black individuals (M 
= 15.9, SD = 6.8).

        INVISIBLE SPREAD & STRESS AMIDST COVID-19
            continued.

Worry about asymptomatic spread was recoded to reflect individu-
als who were not at all or slightly worried, as compared to those who 
reported moderate to extreme worry. Individuals reporting significant 
worry also reported greater perceived stress ((n = 266): M = 16.5, SD 
= 6.3) than individuals reporting minimal or no worry ((n = 181): M 
= 13.4, SD = 7.4), and this difference was significant between groups 
(t (342.1) = -4.7, p < 0.001). The amount of information individuals 
felt they knew regarding COVID-19 was not associated with perceived 
stress (t (446) = 1.4, p = 0.16; Figure 1).

Figure 1. The relation between overall perceived stress and worry about asymp-
tomatic spread.

When comparing those reporting symptoms of COVID-19, as 
defined by U.S. Centers for Disease Control and Prevention case defi-
nitions, to those who were not, significant differences were observed 
(t (446) = -3.2, p = 0.001). Symptomatic individuals reported higher 
perceived stress ((n = 81); M = 17.4, SD = 6.5) than asymptomatic indi-
viduals ((n = 367); M = 14.8, SD = 6.9). The number of  COVID-related 
symptoms reported related to increased perceived stress (r = 0.14, p = 
0.003).

DISCUSSION
We sought to provide insights into the correlates of perceived stress 

amidst the COVID-19 pandemic. Higher stress was reported among 
individuals who were female, Hispanic or Latinx, and non-Black or 
African American. Worry about asymptomatic spread (accidentally 
infecting family or friends) was associated with greater perceived stress. 
Perceived stress also was associated with the presence of COVID-19 
symptoms.

Our findings aligned with prior research on women reporting higher 
levels of depression and anxiety symptoms during the pandemic.8 
Higher levels of stress among individuals identifying as Hispanic or 
Latinx aligned with one study indicating higher fear of COVID-19 in a 
similar group.9 As reported in prior research, the presence of physical 
symptoms of COVID-19 also was associated with higher stress.10
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INVISIBLE SPREAD & STRESS AMIDST COVID-19
continued.

Our findings represented a unique view of perceived stress among 
individuals testing for SARS-CoV-2 during government mandated 
stay-at-home orders. Even in the early stages of the pandemic, infor-
mation about the risk of asymptomatic spread was growing in the 
scientific and lay press.11 To our knowledge, no previous reports existed 
regarding concern about asymptomatic spread as they relate to distress, 
anxiety, or other mental health outcomes. It may not be possible or 
reasonable to reduce worry about asymptomatic spread, particularly 
given that such worry may promote prosocial and community-oriented 
behaviors. The impact of this worry on general distress, however, is a 
potential target for intervention, especially among individuals moving 
about communities more widely and concerned about propensity for 
asymptomatic spread.

Limitations. The current study examined self-reported variables, 
introducing potential social desirability, selection bias, or bias result-
ing from variability in health literacy. The data were cross-sectional, 
so no causal conclusions can be drawn. The convenience sampling 
design may overestimate concerns about COVID-19. Those seeking 
testing opportunities were likely to be more concerned and aware of 
the disease, and their opinions may not represent broader community 
concerns.

Prior to the lifting of the stay-at-home orders, the cases of COVID-
19 were relatively low in the KCMA, at approximately 80 incident 
diagnoses per day.12 This could underestimate the presence of stress as 
the influence of COVID-19 incidence on stress was unclear. Our find-
ings may not generalize to higher incidence communities that may have 
been more disrupted by control measures.

CONCLUSIONS
The COVID-19 pandemic has not only taken hundreds of thou-

sands of human lives, but it has caused significant economic, social, 
and health disruptions around the world. Distress was related sig-
nificantly to concern over unintentionally contributing to the spread 
of SARS-CoV-2 through asymptomatic transmission. In addition 
to examining outcomes like distress, future research should char-
acterize the modifiable psychotherapeutic processes that might be 
targeted through intervention among those experiencing distress.
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APPENDIX A

Self-Report Questions and Response Options

Domain Specific Question Response Options
COVID-19 Symptom Checklist During the PAST TWO WEEKS have 

you had any of the following symptoms?
• Cough 
• Fever (101°F or greater) 
• Shortness of breath 
• Fatigue or feeling significantly   
    tired from illness 
• Loss of sense of taste 
• Loss of sense of smell 
• Gastrointestinal symptoms  
   (nausea, loss of appetite, diarrhea) 
• I don't have any symptoms

COVID-19 Knowledge How much information do you feel you 
have about COVID-19?

• A lot
• Some
• A little
• Nothing

Worry about Asymptomatic Spread During the past two weeks, how worried 
have you been about friends or family 
being infected because you accidently 
brought it home?

• Not at all
• Slightly
• Moderately
• Very
• Extremely

        INVISIBLE SPREAD & STRESS AMIDST COVID-19
            continued.



KANSAS JOURNAL of  M E D I C I N E

302

Incidental Leriche Syndrome in Horseshoe 
Kidney Disease: A Non-Classic Couple

Adrián Valverde M.1, Richard G. Vaca, M.D.2, Kevin Orellana, 
M.D.1, Fabian Delgado, M.D., FACP3 

1Universidad de Guayaquil, School of Medicine, Guayaquil, 
Ecuador

2Universidad Católica de Santiago de Guayaquil, School of 
Medicine, Guayaquil, Ecuador

3Vantage Healthcare, Canton, MA, USA
Received July 11, 2021; Accepted for publication Sept. 17, 2021; Published online Dec. 2, 2021

https://doi.org/10.17161/kjm.vol14.15670

INTRODUCTION
Atherosclerotic disease is the leading cause of death in the U.S.1 

Leriche syndrome (LS) is a rare variant of the atherosclerotic occlu-
sive disease, also known as aortoiliac occlusive disease, because it 
commonly produces total occlusion of the aorta, below renal arteries, 
and/or both iliac arteries.2 LS was first mentioned by Robert Graham of 
London in 1814 and named by René Leriche, a famous French surgeon 
in 1923.3 

LS risk factors are hypertension, hyperlipidemia, smoking, and 
diabetes.4 It usually presents as a late atherosclerotic disease due to 
reduced blood flow to the renal artery, producing significant stenosis 
with accelerated hypertension or acute renal injury.5 It also could affect 
the iliac vessels producing a wide range of manifestations including: 
sexual dysfunction, intermittent claudication of lower limbs, bilateral 
buttock claudication, and absent femoral arterial pulses,6 especially 
when the occlusion is greater than 50% of the arterial lumen.7 

Horseshoe kidney disease (HSK) is defined as a fused renal paren-
chyma with uncrossed ureteral systems,8 and even though it is mostly 
benign, abnormal urine drainage predisposes to urologic diseases,9 
including hydronephrosis, nephrolithiasis, urinary tract infections, 
chronic abdominal pain, and urogenital cancer.10,11 HSK has an inci-
dence of 1/600 and male predominance 2:1.12 

Both conditions, although rare causes of acute abdominal pain, are 
potentially fatal and should be suspected due to the concomitant risk 
factors in this scenario. We present a case report describing a patient 
with abdominal pain and progressive intermittent claudication. Due 
to the physical findings, altered blood-urine panel, and antecedent 
of horseshoe kidney disease, hospital admission and imaging were 
ordered.

CASE REPORT
A 61-year-old Latin American man presented to the emergency 

room complaining of progressively severe abdominal pain. His medical 
history included poorly controlled hypertension (HTN), type 2 diabe-
tes mellitus, recurrent urinary tract infections, and horseshoe kidney. 
He also reported a 40 pack-year smoking history. The patient also com-
plained of dysuria, and two months progressive lower limb pain walking 
short distances. 

Vital signs included: blood pressure 120/80 mmHg, heart rate 116 

bpm, temperature 36ο C, oxygen saturation 98%, respiratory rate 26 
rpm, and capillary refill 2 seconds. Physical examination revealed pallor 
skin, hypogastric tenderness but no guarding or rebound sign, and per-
cussion elicited pain over the left flank; no lower limb edema was found. 
Initial blood workup showed: hemoglobin 14.9 g/dl, hematocrit 44.9%, 
glucose 149 mg/dl, creatinine 1.6 mg/dL, urea 34 mg/dl, total choles-
terol 185 mg/dl (LDL 135.5 mg/dl), elevated transaminases (ALT 134 
U/L, AST 207 U/L), and potassium 5.3 mEq/L. Urinalysis revealed 
abundant bacteria and leukocytes. Abdominal x-rays showed bilateral 
kidney stones (Figure 1).

Figure 1. Abdominal x-ray showing bilateral kidney stones. 

The patient was admitted for hospitalization under the clinical 
suspicion of acute pyelonephritis. Treatment with broad spectrum 
antibiotics was started. Bedside electrocardiogram showed atrial 
fibrillation and images suggestive of prior myocardial infarction. Ami-
odarone 200 mg/day for rhythm control and aspirin 100 mg/day as 
antiplatelet therapy were started. 

The urology service was consulted due to nephrolithiasis and a pos-
sible lithotripsy procedure. Contrast abdominal computed tomography 
(CT) and a renal angiography were ordered, and horseshoe kidney and 
atherosclerotic plaques occluding arterial lumen were found (Figures 
2, 3, and 4).

Figure 2. Contrast abdominal CT showing the horseshoe kidney disease.

This is an open-access article distributed under the terms of the Creative Commons Attribution Non-Commercial No Derivatives (by-nc-nd) License. (CC-BY-NC-ND 4.0: https://creativecommons.
org/licenses/by-nc-nd/4.0/)
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Figure 3. Contrast abdominal CT showing 50% occlusion of abdominal aorta 
below the renal arteries. IVC: inferior vena cava, Ao: Aorta.

Figure 4. Contrast abdominal CT showing full occlusion of right common iliac 
artery (right side arrow) and the presence of a minor plaque within the left 
common iliac artery (left side arrow). R: right, L: left.

Later, the patient developed shortness of breath, fever, and pro-
ductive cough. RT-PCR for SARS-CoV-2 and blood cultures were 
negative. Chest CT demonstrated alveolar infiltrates, pleural effusion, 
and a thrombus allocated in the right pulmonary artery. Transthoracic 
echocardiography revealed left ventricular ejection fraction of 27%, 
left-sided dilation, and pulmonary hypertension (43 mmHg). Low-
molecular-weight heparin was started. 

During the following days, the patient's respiratory symptoms 
markedly improved, but he frequently complained of nocturnal right 
leg pain. We identified edema in the right leg and no peripheral pulses. 
The patient died shortly after due to a massive aortic thromboembolic 
event.

DISCUSSION
Our patient complained of intermittent claudication for months but 

sought no medical opinion, and 24 hours prior to his death, physical 
examination revealed absent arterial pulses in the lower limbs. Both 
findings were a consequence of complete arterial obstruction caused 
by LS. 

Mortality risk was considered in the patient, since 63% of inter-
mittent claudication cases have a 10-year mortality trend.13 Death 
has been reported as a consequence of thrombosis of the ascending 
aorta.14 Other systemic complications following systemic emboliza-
tion included sudden vision loss due to acute retinal artery occlusion,7 

ischemic stroke, and skin necrosis,15 which our patient did not present 
during hospitalization.

Although conventional angiography is considered the gold standard 
for evaluating LS, noninvasive imaging techniques can identify vas-
cular anatomy with great accuracy and increasingly have become the 
first choice technique, especially computed tomography angiography 
(CTA) with three-dimensional (3D) reconstruction which provides 
more information about distal permeability.16 In our case, a contrast 
abdominal CT was clear enough to demonstrate the vascular occlusion, 

even though it was accidental. Regarding LS treatment, aortobifemoral 
bypass has shown better long-term results but in the short-term endo-
vascular reperfusion may be more advantageous,17 which our patient 
could not undergo due to his hemodynamic-respiratory instability. 

HSK often presents with nephrolithiasis, urinary tract infections, 
and chronic abdominal pain,10,11 such as in our patient. Among the pedi-
atric population, abdominal pain and urinary tract infections are also 
the most common manifestations.18 Renovascular HTN in the setting 
of HSK is unusual,19 but HTN might accelerate atherosclerotic disease, 
since it is a risk factor for vasculopathy and our patient had controlled 
poorly. 

As a part of the approach for horseshoe kidney, imaging to analyze 
kidney anatomy and its vessels were made for our patient, showing 
the classic presentation of fusion of the kidney´s inferior poles,10 and 
nephrolithiasis bilaterally. Diagnosis usually is made accidentally 
when performing noninvasive imaging for another reason.10 Surgical 
treatment has been used in these patients, such as shockwave litho-
tripsy, ureteroscopy, percutaneous nephrolithotomy, and laparoscopy.20 
Lithotripsy was a possible plan due to nephrolithiasis, but aortoiliac 
atherosclerotic plaque came across in imaging studies.

CONCLUSIONS
Patients' comorbidities and cardiovascular risk factors may accel-

erate the development of atherosclerotic disease.21 Intermittent 
claudication is a first indicator of peripheral occlusive arterial disease, 
but it may be overlooked during anamnesis. In our case, the use of 
contrast abdominal computed tomography was useful to diagnose 
Leriche Syndrome. HSK, despite being a rare condition, predisposes 
nephrolithiasis and urinary tract infections,10 which are common 
diseases.22,23 Imaging studies in a patient with acute abdominal pain 
should be analyzed thoroughly, focusing not only on solid organs but 
also in small vascular details to avoid missing rare and potentially 
deadly syndromes. 
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INTRODUCTION
Hereditary hemorrhagic telangiectasia (HHT), also known as 

Rendu-Osler-Weber syndrome, is an autosomal dominant disease of 
multiple pathological arteriovenous malformations (AVM) throughout 
the body.1 The malformations of HHT are fragile in nature and directly 
connect arterial blood flow to the venous vasculature, bypassing nor-
mally present capillary beds. Disease presentation is dependent on the 
location of these malformations in the body. Although typically seen 
as telangiectasias or small AVMs on the skin and mucosa, large AVMs 
and complications secondary to AVMs can present with symptoms 
involving the brain, lungs, and liver. As mentioned, the fragility of these 
vascular malformations lends a hand to deleterious consequences such 
as hemorrhage, vascular shunting, and passage of venous emboli to the 
brain.2

Initially thought to be a very rare disease, genetic testing has shown 
the prevalence of HHT to be greater than previously believed.1 Prev-
alence for HHT is estimated to be 1/5,000 to 1/10,000 with equal 
distribution between gender and race.3-5 Initial symptoms, such as 
petechiae and epistaxis, may be mild in presentation, and the actual 
prevalence may be greater than what can be measured. Severe features 
of HHT, such as pulmonary AVMs, can be the presenting features of 
HHT and have been observed in 15 to 35% of cases.6

In this article, a case of a young female is presented with prolonged 
acute asthma exacerbation discovered to have large pulmonary AVMs 
who showed improvement after endovascular coiling and eventual 
diagnosis of HHT.

CASE REPORT
A 17-year-old female with a past medical history of mild intermittent 

asthma presented to the pediatric emergency department with a chief 
complaint of cough, congestion, and wheezing that was unresponsive 
to albuterol. Her wheezing had started one day prior. Her past medical 
history included multiple episodes of community acquired pneumo-
nia not requiring hospital admission and recurrent epistaxis. Family 
history was not available as her parents were not available at the time 
of presentation.

Initial vital signs included temperature of 37.4°C, pulse of 128 bpm, 
respiratory rate of 20 breaths per minute, blood pressure of 139/81 
mmHg, and oxygen saturation of 85%. Physical examination was 
significant for respiratory distress with suprasternal retractions and 
inspiratory and expiratory wheezing. Chest x-ray showed faint patchy 
airspace opacities in the right midlung (Figure 1). Viral respiratory PCR 
indicated infection from rhinovirus and enterovirus. Hypoxia improved 
with 4L via nasal canula and the patient was transferred to the pediatric 

intensive care unit for management of acute asthma exacerbation trig-
gered by a viral infection. She was initiated on scheduled albuterol for 
bronchodilation and corticosteroids for anti-inflammation and showed 
rapid improvement. On day two of hospitalization, she was maintain-
ing an oxygen saturation above 90% on 2L and was transferred to the 
pediatric floor for continued hypoxia management.

On day three of hospitalization, the patient developed worsen-
ing oxygenation and ventilation and a repeat chest X-ray revealed a 
persistent right middle lobe opacity, prompting initiation of amox-
icillin-clavulanate for presumed community acquired pneumonia. 
She also developed epistaxis that resolved spontaneously and was 
switched to a high flow face mask due to presumed nasal mucosa irri-
tation from nasal canula. The patient showed minimal improvement 
and persistent hypoxia despite prolonged treatment course. On day 
10 of hospitalization, the patient’s mother revealed a personal history 
of HHT and concern for a pulmonary arteriovenous malformation 
was investigated with computerized tomography angiogram (CTA). 
CTA revealed multifocal filling branches extending to the periphery of 
the right middle lobe with at least three major feeding AVMs present, 
expanding from directly adjacent to the bifurcation of the right middle 
lobe and right lower lobe bronchial arteries extending to the periphery 
(Figure 2). Echocardiogram demonstrated agitated saline contrast in 
the left atrium, indicating a right to left shunt consistent with a pulmo-
nary AVM. Interventional radiology was consulted for correction of 
the pulmonary AVMs with three separate locations requiring coil and 
plug placement (Figure 3). Her hypoxia resolved immediately after this 
intervention.

An investigation for other AVMs was initiated with a CTA of the 
head and liver ultrasound, both with negative results. No telangiectasias 
were observed on the skin of the patient or on the oral mucosa. The 
genetics service was consulted and a presumptive diagnosis of HHT 
was made. Genetic testing was offered to confirm the diagnosis but was 
denied by family.

Figure 1. Admission AP chest X-ray showing right mid-lobe air space opacity.

This is an open-access article distributed under the terms of the Creative Commons Attribution Non-Commercial No Derivatives (by-nc-nd) License. (CC-BY-NC-ND 4.0: https://creativecommons.
org/licenses/by-nc-nd/4.0/)
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Figure 2. Pre-correction angiography imaging displaying large, complex pulmo-
nary arteriovenous malformations of the right middle lobe.

Figure 3. Post-correction angiography imaging showing coil and plug place-
ment with satisfactory exlusion of the AVM with no appreciable residual filling.

DISCUSSION
This case demonstrated a presentation of a pulmonary AVM sec-

ondary to HHT resulting in prolonged recovery of an acute asthma 
exacerbation. Although epistaxis secondary to telangiectasias and 
involvement of the nasal mucosa is the most common presentation of 
HHT, these diagnoses can go unrecognized and dismissed as benign.5 

When epistaxis is combined with a prolonged course of respiratory 
illness, investigation into HHT is warranted. Diagnosis of HHT in ado-
lescents can be difficult, as severity and recurrence increase with age 
and initial episodes of epistaxis could be relatively mild and result in the 
underdiagnosis of HHT.7 The presentation of epistaxis often precedes 
other manifestations of HHT by 20 to 30 years, making it imperative 
to carry a low index of suspicion in patients presenting with recurrent 
epistaxis.8

In addition to telangiectasias, much larger AVMs in the pulmonary 
vasculature can contribute to significant morbidity of individuals with 
HHT.6 These consist of a direct connection between a branch of the 
pulmonary artery and a branch of the pulmonary vein with poten-
tial aneurysm at the point of convergence. Patients with HHT tend 
to present with multiple AVMs and are found most commonly bilat-
erally in the lower lobes of the lungs.9 Depending on the method of 
investigation, 60 to 90% of individuals with pulmonary AVMs have 
an underlying diagnosis of HHT.6,10 Detection of these underlying 
AVMs increases when utilizing tools such as high-resolution computed 
tomography (CT) and transthoracic contrast CT with saline contrast.1 
Clinical manifestations, such as dyspnea, fatigue, or cyanosis, from 
pulmonary AVMs stem from the right-to-left shunt created and likely 
increase in severity depending on the number of AVMs.

Other concerning features of HHT include neurological and hepatic 
manifestations. Paradoxical emboli resulting in cerebral vascular acci-
dents or abscesses can occur secondary to pulmonary shunting.11,12 

Cerebral vascular malformations also can result in dural fistulas, caver-
nomas, and aneurysms.11 Because of this risk, guidelines recommended 
angio-magnetic resonance imaging screening to investigate cerebral 
vascular malformations in patients with definite HHT.5 The prevalence 
of cerebral AVMs in HHT was approximated to be 10% based on com-
puted tomography, however, this is considered as an underestimate 
as there are more sensitive methods of investigation available.13 Akin 
to both pulmonary and central nervous system vasculature, hepatic 
vasculature in individuals with HHT also can be found to have AVMs. 
According to studies utilizing both CT and ultrasounds, frequency of 
hepatic vascular abnormalities were 74% when using CT and 41% 
when investigated using ultrasound.13,14 Only 8% of those studied were 
symptomatic prior to investigation.14 Complications of hepatic AVMs 
include the potential of inducing heart failure secondary to high cardiac 
output caused by left-to-right shunting within the hepatic vasculature, 
but also biliary disease and portosystemic encephalopathy.13,15 

Until 2000, there were no standardized clinical diagnostic crite-
ria for the diagnosis of HHT. A consensus statement on four criteria 
with an interpretation on the number of positive results and subse-
quent chances of positive diagnosis, named the Curaçao criteria, was 
made in 2000.5,16 These criteria are described in Table 1. Three of the 
four criteria can be seen with history and physical exam alone. Since 
its initial release, studies have looked to verify the proposed Curaçao 
criteria. One study of 263 first-degree relatives who were carriers of 
disease-causing mutations used genetic testing as a gold standard and 
found that the Curaçao criteria had a sensitivity of 90.3% of the 186 
with HHT causing mutations, 100% positive predictive value of first-
degree relatives, and negative predictive value of unlikely diagnosis with 
97.7%.12 In 2020, McDonald et al.17 reviewed the genetic testing results 
of 152 individuals who were diagnosed clinically using the Curaçao cri-
teria and concluded approximate 97% presence of causative mutations 
of either ENG, ACVRL1, or SMAD4.
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Table 1. Curaçao criteria for the diagnosis of HHT.
Epistaxis: Spontaneous and recurrent

Telangiectasias: Multiple; at characteristic sites including lips, oral cavity, fingers, 
and nose

Internal lesions: Such as GI telangiectasia, pulmonary AVM, hepatic AVM, 
cerebral AVM, and spinal AVM

Family history: A first-degree relative with HHT according to these criteria

The HHT diagnosis is definite if three or more criteria are present, possible or 
suspected if two are met, and unlikely if fewer than two criteria are present.

CONCLUSIONS
The diagnosis of HHT remains a clinical diagnosis through thorough 

medical history, family history, and physical examination. When the 
diagnosis is made, a multisystem investigation is required to investigate 
potential AVMs. It is also important to investigate family members for 
HHT due to its autosomal dominant inheritance pattern. Unexplained 
presentation, such as a prolonged asthma exacerbation in this case 
presentation, with significant family history should make one suspi-
cious of the diagnosis. Since AVMs can be present in multiple organ 
systems, a multidisciplinary approach involving specialists in hematolo-
gy, pulmonology, gastroenterology, interventional radiology, cardiology, 
neurology, and genetics may be required to provide optimal care for 
affected patients.

REFERENCES
1 McDonald J, Bayrak-Toydemir P, Pyeritz RE. Hereditary hemorrhagic 
telangiectasia: An overview of diagnosis, management, and pathogenesis. 
Genet Med 2011; 13(7):607-616. PMID: 21546842.
2 Kim YH, Vu PN, Choe SW, et al. Overexpression of activin receptor-like 
kinase 1 in endothelial cells suppresses development of arteriovenous mal-
formations in mouse models of hereditary hemorrhagic telangiectasia. Circ 
Res 2020; 127(9):1122-1137. PMID: 32762495.
3 Kühnel T, Wirsching K, Wohlgemuth W, Chavan A, Evert K, Vielsmeier V. 
Hereditary hemorrhagic telangiectasia. Otolaryngol Clin North Am 2018; 
51(1):237-254. PMID: 29217066.
4 Donaldson JW, McKeever TM, Hall IP, Hubbard RB, Fogarty AW. The 
UK prevalence of hereditary haemorrhagic telangiectasia and its association 
with sex, socioeconomic status and region of residence: A population-based 
study. Thorax 2014; 69(2):161-167. PMID: 24188926.
5 Faughnan ME, Palda VA, Garcia-Tsao G, et al. International guidelines for 
the diagnosis and management of hereditary haemorrhagic telangiectasia. J 
Med Genet 2011; 48(2):73-87. PMID: 19553198.
6 Lacombe P, Lacout A, Marcy PY, et al. Diagnosis and treatment of pulmo-
nary arteriovenous malformations in hereditary hemorrhagic telangiectasia: 
An overview. Diagn Interv Imaging 2013; 94(9):835-848. PMID 23763987.
7 Guttmacher AE, Marchuk DA, White RI Jr. Hereditary hemorrhagic tel-
angiectasia. N Engl J Med 1995; 333(14):918-924. PMID: 7666879.
8 Plauchu H, de Chadarévian JP, Bideau A, Robert JM. Age-related 
clinical profile of hereditary hemorrhagic telangiectasia in an epidemiologi-
cally recruited population. Am J Med Genet 1989; 32(3):291-297. PMID: 
2729347.
9 Khurshid I, Downie GH. Pulmonary arteriovenous malformation. Post-
grad Med J 2002; 78(918):191-197. PMID: 11930021.
10 Dines DE, Arms RA, Bernatz PE, Gomes MR. Pulmonary arteriovenous 
fistulas. Mayo Clin Proc 1974; 49(7):460-465. PMID: 4834927.
11 Labeyrie PE, Courthéoux P, Babin E, Bergot E, Touzé E, Pelage JP. Neuro-
logical involvement in hereditary hemorrhagic telangiectasia. J Neuroradiol 
2016; 43(4):236-245. PMID: 27059009.
12 van Gent MWF, Velthuis S, Post MC, et al. Hereditary hemorrhagic tel-
angiectasia: How accurate are the clinical criteria? Am J Med Genet A 2013; 
161A(3):461-466. PMID: 23401183.
13 Bayrak-Toydemir P, Mao R, Lewin S, McDonald J. Hereditary hemorrhag-
ic telangiectasia: An overview of diagnosis and management in the molecular 
era for clinicians. Genet Med 2004; 6(4):175-191. PMID: 15266205.
14 Ianora AAS, Memeo M, Sabba C, Cirulli A, Rotondo A, Angelelli G. Hered-
itary hemorrhagic telangiectasia: Multi-detector row helical CT assessment 
of hepatic involvement. Radiology 2004; 230(1):250-259. PMID: 14645886.

15 Bernard G, Mion F, Henry L, Plauchu H, Paliard P. Hepatic involvement 
in hereditary hemorrhagic telangiectasia: Clinical, radiological, and hemo-
dynamic studies of 11 cases. Gastroenterology 1993; 105(2):482-487. PMID: 
8335203.
16 Shovlin CL, Guttmacher AE, Buscarini E, et al. Diagnostic criteria for 
hereditary hemorrhagic telangiectasia (Rendu-Osler-Weber syndrome). 
Am J Med Genet 2000; 91(1):66-67. PMID: 10751092.
17 McDonald J, Bayrak-Toydemir P, DeMille D, Wooderchak-Donahue W, 
Whitehead K. Curaçao diagnostic criteria for hereditary hemorrhagic tel-
angiectasia is highly predictive of a pathogenic variant in ENG or ACVRL1 
(HHT1 and HHT2). Genet Med 2020; 22(7):1201-1205. PMID: 32300199.
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INTRODUCTION
β-Phenyl-γ-aminobutyric acid (phenibut) is a glutamic acid analog 

that acts on the γ-aminobutyric acid receptors (GABAA and GABAB) 
and B-phenethylamine receptors.1 It has been used for anxiety, post-
traumatic stress disorder, and insomnia, but it has not been approved by 
the U.S. Food Drug Administration (FDA) for use. Phenibut is adver-
tised as a supplement and easily purchased from online retailers and 
has high abuse potential. Common adverse effects occur on abrupt 
withdrawal and may mimic neuroleptic malignant syndrome or sero-
tonin syndrome. 

We present a case of a man who presented with hallucinations and 
acute psychosis following ingestion of phenibut in combination with 
his usual prescriptions. This case highlighted the need for clinicians to 
become aware of potent pharmaceutical substances masquerading as 
supplements.

CASE REPORT
A 40-year-old man with a past medical history of anxiety, depres-

sion, hypertension, and substance abuse presented to the hospital via 
emergency medical services for agitation, auditory and visual halluci-
nations, and one episode of seizure-like activity. His mother provided 
most of the initial history due to the patient’s altered mental status. She 
reported her son had experienced auditory and visual hallucinations for 
three to five days after taking phenibut, which he had ordered online. 
The patient also was taking hydroxyzine, gabapentin, and trazodone. 
Urine drug screen and alcohol level were negative on admission.

The patient became increasingly agitated and paranoid in the days 
leading up to the presentation. In the emergency department (ED), 
he became agitated and belligerent to a degree requiring intravenous 
lorazepam and physical restraints as re-orientation was ineffective. His 
speech was incoherent. He was shaking, profusely sweating, and tachy-
cardic, with a pulse rate above 140 beats per minute. Due to a decreased 
Glasgow Coma Scale score, he required intubation in the emergency 
department for airway protection and sedation. He was placed on mul-
tiple sedative medications and was admitted to the intensive care unit 
(ICU).

Laboratory tests revealed elevated lactic acid of 9.1 mmol/L, creatine 
phosphokinase at 5,422 U/L, serum creatinine of 2.03 mg/dL, white 
blood cell count of 15,000/µL, which peaked on day two at 23,700/µL, 
and mildly elevated transaminase levels. His urinalysis on admission 
was positive for 3+ ketones and 2+ blood. The patient had no history 
of diabetes mellitus and did not have hyperglycemia. He was given 
empiric antibiotics in the emergency department and blood cultures 

were ordered. The patient was rehydrated, and his renal function was 
monitored. He remained sedated and on mechanical ventilation for two 
days in the ICU. He was agitated whenever sedation was weaned for 
sedation holiday each morning. 

The patient was extubated on the third day of hospitalization as he 
was calm enough to cooperate with spontaneous breathing trials but 
continued to have intermittent episodes of agitation, which responded 
to scheduled quetiapine, as needed lorazepam, and dexmedetomidine. 
His mental status slowly normalized, and he was discharged on day six 
of hospitalization.

DISCUSSION
The U.S. Centers for Disease Control and Prevention reported a 

rapid increase in the use of phenibut from 2009 to 2019, and most of 
this use was driven by unregulated online sales.1 This case highlighted 
some of the dangers of co-ingestion of phenibut with other pharma-
cologically similar drugs that potentially can enhance its effects. Our 
patient had co-ingestion of gabapentin and phenibut, which have very 
similar mechanisms of action, potentially enhancing the toxicity of 
phenibut. Like other reported cases,2 our patient experienced signifi-
cant agitation. As in this case, standard urine drug screens do not detect 
phenibut.

Phenibut was synthesized in St. Petersburg, Russia, in the 1960s.3 
The compound’s effects on GABAA, GABAB, dopaminergic, and ben-
zodiazepine receptors were compared to diazepam and a related 
compound, piracetam. The chemical structure of phenibut results 
from combining GABA with a phenyl ring with the expectation that 
this would facilitate blood-brain barrier permeability. Though chemi-
cally similar to GABA, phenibut has no activity at the GABAA receptors 
and has a lower affinity to GABAB than the related compound baclofen.

In addition to binding GABAB receptors, phenibut also has activity 
on α2δ1 voltage-dependent calcium channels (VDCC), like gabapentin. 
The R isomer of phenibut acts on GABAB receptors with a lower affinity 
than baclofen, while the S isomer has no activity at the GABAB recep-
tors.4 Both R and S isomers of phenibut bind with similar affinities to the 
α2δ1 VDCC. R phenibut binds to the α2δ1 VDCC with a higher affinity 
than the GABAB receptor.5 Though it has a similar mechanism of action 
as gabapentin, it does not possess anticonvulsant activity. This may be 
due to gabapentin having activity on α2δ2 VDCC while phenibut does 
not.6,7

Phenibut has a half-life of approximately 5.3 hours, is not metabo-
lized, and is excreted unchanged in the urine.2 Clinical trials in Russia 
have reported phenibut activates intellectual functions, improves 
physical strength, motivates activity, and reduces asthenia and tired-
ness. Phenibut is an anxiolytic and a nootropic agent and is used to treat 
neurologic and psychiatric disorders.3,8

Phenibut is a widely available pharmaceutical that has generated 
other case reports due to its toxidrome.9,10 The U.S. FDA does not reg-
ulate phenibut, and its abuse appears to be rising. Cases reported to 
poison control centers became significant around 2015 and peaked in 
2018. There are 56 reported exposures in the U.S., 48 of which occurred 
in the last five years.11

Commonly reported adverse effects include lethargy, agitation, 
tachycardia, confusion, and coma, and several phenibut-related deaths 
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have been reported.1 Acute intoxication results in central nervous 
system depression, decreased muscle tone, and stupor. Paradoxically, 
this may present as hallucinations, seizures, and agitation.2 Chronic 
use of phenibut causes downregulation of GABAB receptors, and dis-
continuation would explain the toxidrome noted in our patient case. 
Acute withdrawal may be difficult to differentiate from serotonin or 
neuroleptic malignant syndrome, however, hyperreflexia has not been 
reported to be a symptom of phenibut intoxication or withdrawal. 
There are cases where a baclofen taper was used to treat withdrawal in 
those who develop a substance abuse disorder.12 Phenibut is excreted in 
the urine, thus it may be possible to treat intoxication with hemodialy-
sis. However, studies would have to be done to prove efficacy.

CONCLUSIONS
Though clinical trials reported benefits of phenibut, therapeutic 

doses are unknown. Toxicity from phenibut is treated with supportive 
care or a baclofen taper until symptoms resolve. The patient was safely 
discharged home after six days of hospitalization without any sequelae. 
With an increase in cases in recent years, ingestion of unregulated psy-
chotropic agents needs to be high in the differential diagnosis in cases 
of psychosis or other psychiatric concerns. Phenibut is advertised as a 
supplement and easily purchased from online retailers. This case high-
lighted the need for clinicians to become aware of pharmaceuticals 
masquerading as supplements.
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INTRODUCTION
Myelin oligodendrocyte glycoprotein antibodies (MOG-IgG) asso-

ciated diseases are a spectrum of central nervous system demyelinating 
disorders. Clinical differentiations from multiple sclerosis, neuromyeli-
tis spectrum disorder (NMOSD) with or without Aquaporin antibody 
(AQP4-Ab), are very narrow.1,2 Recurrence of illness, specific antibody 
positivity, and response to immunotherapy favors diagnosis. NMOSD 
and MOG associated diseases share common involvement pattern 
of optic nerve and cervico-dorsal myelitis.2,3 MOG involves rhomb-
encephalon especially pontine white matter tract, while NMOSD has 
predilection around the periventricular Aquaporin channels.4 Involve-
ment of conus and caudal nerve roots are rare involvement in MOG 
antibody associated diseases.5 

We present three cases of MOG-IgG positive patients with bilateral 
optic neuritis, conus cauda syndrome, and pontine demyelination mim-
icking Chronic Lymphocytic Inflammation with Pontine Perivascular 
Enhancement Responsive to Steroids (CLIPPERS).

CASE REPORT
Case 1. A 20-year-old male student presented with acute onset pro-

gressive painless asymmetric vision loss of five days. He had no prior 
comorbidities or addictions. He never experienced any focal neuro-
logical symptoms earlier. His general and neurological examinations 
were normal (Table 1). His intraocular pressure was normal. Maximal 
visual acuity in the right eye was finger counting at 1-meter; left eye was 
perception of light. Fundus examination revealed blurred disc margin 
bilaterally. Ophthalmological evaluation, including retina, anterior 
chamber, and posterior chamber, was unremarkable.

Routine blood parameters, including complete hemogram, liver 
function test, renal function test, and serum blood glucose level, were 
normal. Cerebrospinal fluid (CSF) examination revealed protein level 
(27 mg/dl) with mild lymphocytic pleocytosis (seven total cells, 86% 
mononuclear and 14% polymorphonuclear). HbsAg, Anti HCV Ab, and 
HIV Ab status were negative. Pattern visual evoked potential (VEP) 
was not recordable on the left eye; right eye P100 latency was prolonged 
154.2 ms (amplitude 4.46 µV).

Table 1. Clinical and laboratory findings of MOG Ab positive 
patients. 

Parameters Case 1 Case 2 Case 3

Age (in years) 20 37 29

Gender Male Female Female

Duration of illness 5 days 30 days 7 days

Symptoms Bilateral vision 
loss

Bilateral lower limb 
weakness, bladder 
and bowel involve-

ment

Gait ataxia, slurred 
speech, horizontal 
diplopia (bilateral)

Preceding illness Nil Undergone caesarian 
section at term for 
fetal distress under 
spinal anesthesia, 

postoperative 
day one noticed 

paraplegia

Fever for six days 
one week prior to 

neurological deficit

Onset and 
progression

Acute, right 
followed by left. 

Nadir at five days

Acute, maximal at 
onset

Acute, progression 
for one week

Past or chronic 
illness

No No No

Treatment 
received before 
admission to our 
Institute

Nil IV Methyl predniso-
lone 500 mg x five 

days 

Nil

General 
examinations and 
vitals

Normal Normal Normal

Neurological 
examination 
(abnormal 
findings)

VA: Right eye: 
finger counting 

from 1 meter
Left eye: PL+/

PR+
Bilateral optic disc 

margin blurred

Bilateral lower limb 
motor power (MRC) 

1/5 with weakness 
of lower truncal 

muscles. Sensation 
loss below umbilical 
level, bladder cath-
eterized and stool 

incontinence

Higher mental 
function- normal

Bilateral optic 
disc margin: 

blurred. Bilateral 
6th cranial nerve 
palsy, left LMN 

facial palsy, hand 
incoordination +, 

gait: ataxic

Biochemical 
parameters

Urea: 25 mg/dl
Creatinine: 0.8 

mg/dl
LFT: Normal

Na+: 134 meq/l
K+: 4.5 meq/l

Hb%: 14.5 gm%
TLC: 8500/cumm

N: 52%,L 37%
TPC: 232000/

cumm
Urine R/E: 

normal.
HIV: NR

HbsAg: NR
Anti HCV Ab: NR

ANA: Neg
ANCA: Neg

TFT: N 
CRP: Neg

Urea: 18 mg/dl
Creatinine: 0.7 mg/dl

LFT: Normal
Na+: 136 meq/l
K+: 4.3 meq/l

Hb%: - 12.5 gm%
TLC: 7500/cumm

N: 55%,L 45%
TPC: 260000/

cumm
Urine R/E: normal.

HIV: NR
HbsAg: NR

Anti HCV Ab: NR
ANA: Neg

ANCA: Neg
TFT: N 

CRP: Neg

Urea: 19 mg/dl
Creatinine: 0.6 

mg/dl
LFT: Normal

Na+: 139 meq/l
K+: 4.2 meq/l

Hb%: 12.9 gm%
TLC: 11590/cumm

N: 75%,L 18%  
TPC: 274000/

cumm
Urine R/E: 

normal.
HIV: NR

HbsAg: NR
Anti HCV Ab: NR

ANA: Neg
ANCA: Neg

TFT: N 
CRP: Neg

CSF Examination Total cells: 7
85% MNC, 15% 

PMNC
Glucose: 93 mg/dl
Protein:  27 mg/dl

Total cells: 8
68% MNC, 32% 

PMNC
Glucose: 98 mg/dl
Protein: 104 mg/dl

Total cells: 52
88% MNC, 12% 

PMNC
Glucose: 144 

mg/dl
Protein: 45 mg/dl

Pattern VEP 
(P100)

Left: no wave
Right: 154.2 ms
Amp: 4.46 µV

Prolonged Left: 129.9 ms
Amp: 4.19 µV

Right: 123.9 ms
Amp: 3.29µV

SSEP (tibial) Bilateral 
prolonged CSCT

Bilateral 
prolonged CSCT

Bilateral 
prolonged CSCT
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Table 1. Clinical and laboratory findings of MOG Ab positive 
patients. continued.

Parameters Case 1 Case 2 Case 3

BAER Normal Normal Normal

MRI Brain/spine Normal Swelling of cord 
at conus, T2 
hyperintense 

signal in most of 
cross section of 
cord up to 3 cm, 
patchy enhance-

ment on post 
contrast. Cauda 

equina nerve roots 
are thickened and 
enhancement on 

post contrast.
Brain normal

Multiple T2 & 
FLAIR hyperin-

tense and contrast 
enhancing lesion 
in pons, medulla, 
cerebellum and 

left frontal white 
matter region.
Spine normal

Serum IgG Anti-
NMO Ab (cell-
based assay)

Negative Negative Negative

Serum IgG Anti 
-MOG Ab (cell-
based assay)

Positive Positive Positive

Treatment IV methylpred-
nisolone 1 gm 

daily for five days 
followed by oral 
prednisolone 40 

mg daily   

IV methylpred-
nisolone 1 gm 

daily for five days 
followed by oral 
prednisolone 40 

mg/day 

IV methylpred-
nisolone 1 gm 

daily for five days 
followed by oral 
prednisolone 30 

mg daily   

Response to 
treatment after 
two weeks

Vision improved 
in both eye- finger 

counting from 3 
meters distance 

bilaterally

Both lower limbs 
having antigravity 

movement

Walking without 
support, hand 

incoordination 
improved, able 

to maintain daily 
life activities with 

minimal help, 
diplopia improved.

Last follow- up 1 month: 
VA 6/18

3 months: Walk 
with walker aid, 

urine incontinent

3 months: 
Improved, mild 

spasticity of limbs

VA: visual acuity, CSF: cerebrospinal fluid, VEP: visual evoked potential, SSEP: somato 
sensory evoked potential, BAER: brain stem auditory response, MOG: myelin oligoden-
drocyte glycoprotein, NMO: neuromyelitis optica, CSCT: central sensory conduction 
time; LFT: liver function tests

Contrast enhanced magnetic resonance imaging (MRI) of the brain 
and spine were done to look for any demyelinating lesions in central 
neuroaxis which was unremarkable (Figure 1). Evaluation for under-
lying autoimmune pathology included serum anti-nuclear antibody, 
anti-neutrophilic cytoplasmic antibody; C-reactive protein (CRP) level 
was negative. Serum IgG anti-MOG Ab was positive by cell-based assay 
and simultaneous anti-aquaporin-4 antibody status was negative. CSF 
oligo-clonal band was negative. Tibial somato-sensory evoked potential 
(SSEP) showed bilaterally prolonged central sensory conduction time 
(CSCT), which also favored the background demyelinating pathology. 
Brainstem auditory evoked potential was normal bilaterally.

The patient was managed with intravenous methyl prednisolone 
1 gram daily for five days followed by oral prednisolone 40 mg daily 
which was tapered over the next six months. At one-month follow-up, 
his visual acuity improved to 6/18 bilaterally.

        ATYPICAL MOG
           continued.

Figure 1. Axial FLAIR image (a) at the orbit level shows normal signal of both 
optic nerves. Sagittal T2WI (b) of cervical spine shows normal cord signal.

Case 2. A 30-year-old female presented with acute onset paraplegia 
with bladder and bowel involvement following caesarean section under 
spinal anesthesia. On post-operative day one, she developed weakness 
of lower limb, associated truncal weakness, and sensory level below 
umbilicus. This patient had no prior comorbidity and did not suffer 
from any focal neurological symptoms earlier. General examination 
was unremarkable. Neurological examination revealed power (Medical 
Research Council scale) 1/5 in bilateral lower limbs, diminished tendon 
reflexes in lower limbs, and sensory impairment below D10 level. She 
developed urinary retention on day two of her weakness and again 
re-catheterized after removal during recovery from post-spinal anaes-
thesia period. Before reaching our clinic, she received intravenous 
methyl prednisolone pulse therapy of 1 gm for five days, though no sig-
nificant improvement was noted in form recovery of power in lower 
limbs and she was in bed bound state (Modified Rankin Scale - 5).

 Routine blood parameters, including complete hemogram, liver 
function test, renal function test, thyroid function test, and serum 
blood glucose level, were normal (Table 1). Her HbsAg, Anti HCV Ab, 
and HIV Ab status were negative. Cerebrospinal fluid (CSF) examina-
tion revealed elevated protein level 104 mg/dl with mild lymphocytic 
pleocytosis (eight total cells, 62.8% mononuclear and 37.2% polymor-
phonuclear cells). MRI of the spine showed swelling of spinal cord at 
conus level with increased T2 signal and patchy contrast enhancement 
(Figure 2), the rest of spinal cord and brain was normal. Pattern VEP 
done was prolonged bilaterally, and tibial SSEP also was prolonged 
bilaterally. Serum IgG anti-MOG Ab done by cell-based assay was 
positive. Her brainstem auditory evoked response (BAER) was normal 
bilaterally. Serum anti-aquaporin-4 antibody status was negative and 
CSF oligo-clonal band was not detected. Routine urine examination 
revealed no proteinuria or hematuria. Evaluation of secondary central 
nervous system (CNS) demyelinating etiologies was non-contributory. 
Serum ANA antibody, anti-neutrophilic antibody, and CRP were nega-
tive. CT scan of thorax and abdomen to evaluate organ involvement in 
background of inflammatory diseases and rule out infective aetiology 
was non-contributory.
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ATYPICAL MOG
continued.

The patient was managed with IV methylprednisolone 1 gm daily for 
five days followed by oral prednisolone 40 mg daily which was tapered 
over the next year with overlapping therapy with azathioprine. At dis-
charge after 15 days, her lower limb motor power improved to MRC 
grade 3 bilaterally. Follow-up at three months, she was ambulatory 
with minimal support, though urine and stool were incontinent.

Figure 2. MRI of dorsal spine sagittal (a), coronal (b), and axial (c). T2WI 
shows focal cord expansion at the conus with increased cord signal intensity 
predominantly at the center.

Case 3. A 29-year-old female was admitted with acute onset gait 
ataxia, slurred speech, and bilateral horizontal diplopia that progressed 
over seven days. She had self-limiting fever one-week prior onset of 
neurological symptoms. General examination was normal. Neurologi-
cal evaluation revealed bilateral optic disc edema, left 6th cranial nerve 
palsy, and left facial lower motor type palsy. Power of lower limb was 
grade 4/5 with brisk reflexes and positive cerebellar signs. She had no 
prior comorbidity and no history suggestive of any prior connective 
tissue disease. 

Routine blood parameters, including complete hemogram, liver 
function test, renal function test, thyroid function test, and serum 
blood glucose level, were normal. Her HbsAg, anti HCV Ab, and HIV 
Ab status were negative. Erythrocyte sedimentation rate was 30 mm in 
the first hour. CSF examination revealed lymphocytic pleocytosis (52 
total cells, 88% mononuclear cells and 12% polymorphonuclear cells) 
with normal protein 45 mg/dl and sugar level. Pattern VEP revealed 
prolonged P100 latency bilaterally (left: 129.9 ms; right: 123.9 ms) with 
preserved amplitude. Serum IgG anti-MOG Ab (done by cell-based 
assay) was positive and anti-NMO Ab was negative (Table 1). MRI 
of the brain revealed multiple discrete T2 and FLAIR hyperintense 
lesions in pons, medulla, middle cerebellar peduncles, and left frontal 
white matter showing patchy contrast enhancement. Her tibial SSEP 
was prolonged bilaterally though BAER was normal. CSF oligo-clonal 
band was not detected, and IgG Index was negative. Routine urine 
examination revealed no proteinuria or hematuria. Evaluation for sec-
ondary CNS demyelinating etiologies was non-contributory. Serum 
ANA antibody, anti-neutrophilic antibody, and CRP were negative. 
CT scan of the thorax and abdomen to evaluate organ involvement in 
background of inflammatory diseases and rule out infective etiology 

was normal.
The patient was managed with IV methylprednisolone 1 gram daily 

for five days followed by oral prednisolone 30 mg daily. At discharge 
after 28 days, she was able to walk independently. A repeat MRI of 
the brain showed significant decrease in lesion size and enhancement 
(Figure 3). At a three-month follow-up, mild residual spasticity in 
lower limbs were noted though cranial nerve features and cerebellar 
deficits were resolved.

Figure 3. Axial T2WI brain MRI (a) shows multiple hyperintense lesions in 
pons and middle cerebellar peduncle. Post contrast coronal T1WI (b) shows 
patchy and curvilinear enhancement mimicking CLIPPERS. Follow up MRI: 
Axial T2WI (c) and post contrast T1WI (d) shows reduced size and number 
of the lesions and no enhancement.

DISCUSSION
The three cases highlighted the CNS spectrum of MOG Ab disease. 

Case 1 was a classic case of bilateral optic neuritis. However, cases 2 
and 3 were atypical presentations of MOG disease spectrum. In adults, 
MOG disease usually is associated with optic neuritis and myelitis in 
more than 80% of cases.1,2 In a study, 31 (18.7%) out of 166 episodes 
had bilateral optic neuritis, myelitis in 32 (19.3%), and brain and stem 
involvement in 44 (26.5%).3 MOG Ab associated spinal cord lesions 
are longitudinally extensive transverse myelitis of cervico-dorsal spinal 
cord similar to NMOSD (AQP4-Ab+) lesions. Involvement of lower 
spinal cord and sacral roots are rare but pathognomonic of MOG 
disease.4-6 The second case developed paraplegia following caesar-
ean section under spinal anesthesia, which concerns clinicians about 
operative and other differentials. Recovery of motor power is brisk, 
however, bladder and bowel control showed poor recovery, as also seen 
in case 2.7

CLIPPERS are a radiological diagnosis of an inflammatory brain 
stem syndrome of uncertain etiology and T-cell-predominant CSF 
leukocytosis. CLIPPERS associated with MOG Ab are diagnosed 
increasingly.8,9 Clinically, they present with subacute onset brain stem 
dysfunction. Imaging revealed T2 hyperintense lesions with ill-defined 
margins in posterior fossa predominantly involving pons and measur-
ing more than 2 cm. Multiple punctate and curvilinear post contrast 
enhancement in the pons with or without extension to cerebellum and 
cerebellar peduncle is characteristic of the syndrome. The lesions may 
extend caudally to the medulla and cervical spinal cord, cranially to the 
midbrain and supratentorial parenchyma. Enhancement decreases 
after treatment as the patients respond to corticosteroids. 

CLIPPERS responds to corticosteroids both clinically and radio-
logically and have fair chance to relapse on stopping steroids.10 Our 
cases have subclinical involvement of the optic nerve and myelitis as 
evidenced by VEP latency prolongation and prolong central sensory 
conduction time in tibial SSEP. MOG Ab is expressed specifically in 
the central nervous system on the surface of myelin sheaths and oligo-
dendrocyte processes.11 In humans, presence of MOG Ab are debated 
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as pathogenic themselves or an epiphenomenon secondary to immune 
upregulation following prior demyelination or infection. In our series, 
cases 2 and 3 had preceding illness prior to neurological presentation.

Human MOG Ab might play a minor role in the pathophysiol-
ogy of inflammatory demyelination, however, there are highly specific 
markers in specific clinical settings.12 However, recent developments 
have established its plausible role in human MOG Ab associated CNS 
demyelination and its varying clinical spectrum. The exact pathophysi-
ologic effect of human MOG Ab needs further critical evaluation in 
CNS and PNS demyelination.

CONCLUSIONS
The present case series highlighted the importance to test for anti-

MOG antibodies in patients presenting with conus cauda syndrome 
and CLIPPERS, especially when MRI shows demyelinating features.
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CASE PRESENTATION
A healthy 18-year-old female presented to the clinic because of an 

eruption on her face. She tested positive for COVID-19 a few months 
prior and had headaches, muscle weakness, and severe paroxysms of 
nonproductive cough since that time. She noticed that her face was 
covered by asymptomatic small red macules that appeared suddenly. 

Physical examination revealed extensive macules in the periorbital 
area, 1 to 2 mm in diameter, that were non-blanching. These findings 
were consistent with a diagnosis of petechiae (see Figure); however, it 
was not present on her arms, legs, or trunk. Other physical examina-
tions revealed unremarkable findings. No laboratory testing or skin 
biopsy was performed. 

A clinical diagnosis of post-emetic petechia, a form of the “mask phe-
nomenon” was suspected. Within 48-hours, the eruption began to fade 
and had disappeared completely after two weeks without treatment.

DISCUSSION
Facial petechiae, a form of the “mask phenomenon,” is often an 

unrecognized cause of facial rash in the ambulatory setting.1 Pete-
chiae, purpura, and ecchymoses are non-blanching lesions that occur 
due to extravasation of blood into the dermis. In the acute setting, the 
presence of petechiae and purpura can be an alarming sign to general 
practitioners and dermatologists, as many life-threatening etiolo-

gies can present in this manner. Other differential diagnoses of facial 
purpura to consider include vasculitidies, thrombocytopenic purpura, 
amyloidosis, autoimmune connective tissues diseases such as systemic 
lupus erythematous, and drug eruptions.2

Post-emetic petechiae occur secondarily to an increase in intravas-
cular pressure such as after prolonged coughing or vomiting, but can 
appear after any other exertion that raises intrathoracic pressure.1-3 
Distinguishing this cause of petechiae from other etiologies relies upon 
identification of the location of the lesion, as it classically manifests 
around the periorbital area given the high vascularity and thus propen-
sity for blood extravasation into the relatively loose tissues of the face. 

The history in this case was important in ascertaining the cause of 
petechiae. Notably, the clinical presentation suggested that the mask 
phenomenon can be a post-acute sequela of SARS-CoV-2 infection.4 
An estimated 10% of COVID-19 survivors continue to experience 
symptoms several weeks to months after the appearance of initial 
symptoms, also called “long-haulers”. Twenty percent of suspected 
cases were in healthy adults ages 18 to 34. Recognizing post-emetic 
petechiae can help to avoid misdiagnoses that lead to ordering unnec-
essary tests, as work-up for coagulopathies or thrombocytopenia is not 
required. 

The physician can reassure the patient that the mask phenomenon is 
transient. Spontaneous resolution of the eruption occurs within several 
days.1-3 Further evaluation of the condition of this otherwise healthy 
patient thus was avoided. Physicians should consider the possibility of 
a mask phenomenon when COVID-19 long-hauler patients present 
with facial petechiae.
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