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ABSTRACT

Introduction. This study reported the clinical and func-
tional outcomes in a consecutive series of patients with
3- or 4-level degenerative disc disease (DDD) between
vertebral levels L2 to S1, who were treated with com-
bined anterior lumbar interbody fusion (ALIF) and pos-
terior spinal fusion at one-year and two-year follow-ups.

Methods. A retrospective chart review was performed on all
patients who underwent long segment fusion for DDD by a
single surgeon between August 2002 and January 2012. Fifty-
five patients were identified and 32 had complete charts for re-
view (14 had one-year follow-up and 18 two-year follow-up).
In addition to demographic data, disability (Oswestry Dis-
ability Index, ODI), pain level (Visual Analog Scale, VAS), and
flexion-extension range-of-motion were measured pre- and
post-operatively. Operative data also were collected, includ-
ing operative time, blood loss, surgical implants used, sur-
gical approach, operative levels treated, and complications.

Results. Both VAS and ODI improved significantly post-
operatively. The average VAS score improved from 6.5 + 1.5
(range: 4 - 9) to 4.4 + 1.7 (range: 2 - 7) for one-year follow-up,
and 7.0 = 1.8 (range: 4 - 10) to 4.4 + 2.6 (range: 1 - 9) for two-
year follow-up. For one-year follow-up, the average ODI score
improved from 53 * 19% (range: 18 - 70%) to 37 + 17% (range:
12 - 64%), and for two-year follow-up, the average improved
from 53 + 18% (range: 18 - 80%) to 31 + 24% (range: 2 - 92%).
The level of improvement in pain and function was similar to
previously published data for 1- and 2-level fusions, but over-
all pain and function scores were worse in this study group.

Conclusions. Arthrodesis for 3- and 4-level DDD is, on av-
erage, a successful surgery that shows clinically signifi-
cant improvements in function and pain similar to fusion
for 1- and 2-levels with low rates of re-operation. Patients
with involvement of 3- or 4-levels have higher disability
and pain both pre- and post-operatively compared to short-
Der fusion level involvement. KS ] Med 2016;9(3):50-53.

INTRODUCTION

Degenerative disc disease (DDD) is a common pathologic
process that can cause low back pain. A non-operative approach
is preferred initially and is often successful, but some patients
progress to lumbar stenosis, facet arthrosis, and/or degenerative
spondylolisthesis, all of which may be associated with chronic
low back pain and/or sciatica (leg pain, numbness, or tingling)
and can lead to significant disability."> Lumbar spinal fusion
improves pain and function in patients with DDD who have
failed non-operative treatment, but remains controversial as
literature is limited and has focused mainly on 1- and 2-level
procedures.*® With improvement of surgical approach, fusion
techniques, and patient selection, surgical treatment has shown
improvement in pain and disability.>® Despite some clinical suc-
cess, concern remains over complications, cost, adjacent seg-
ment disease, and question of improvement over non-operative
treatment.>®” Fusion for 1- and 2-level disease has become a
common practice, but longer fusion has been utilized less due
to limited evidence and concern of higher complication rate.

Retrospective studies completed in the last decade have
produced mixed results on how length of fusion affects out-
comes. Lettice et al® in 2005 showed higher pseudarthrosis
and re-operation rates, but equal functional scores comparing
long to short fusion over two years of follow-up. This group
included posterior and 360° approaches. Suratwala et al.’ in
2008 showed improvement in post-operative functional scores,
including 30% improvement in Oswestry Disability Index
(ODI), for patients undergoing 360° fusion with either anteri-
or or transforaminal lumbar interbody fusion. However, there
was a 20% pseudarthrosis rate, 11% adjacent segment disease,
and no control or comparison group. Most recently, Lee et al.’
in 2011 found patients undergoing three or more level fusions
had lower post-operative functional scores but equal pain and
satisfaction outcomes compared to short fusions. Their study
used posterior approach with interbody fusion. Overall, this
literature indicated improvement in pain, function, and dis-
ability but inconsistent results compared with short fusion.

The purpose of this study was to report the clinical and func-
tional outcomes of a consecutive series of patients with 3- or
4-level DDD between vertebral levels L2 to S1 who were treated
with combined anterior lumbar interbody fusion (ALIF) and
posterior spinal fusion at one-year and two-year follow-ups.

METHODS

After Institutional Review Board approval was obtained, a
retrospective chart review was performed on all patients who
underwent combined anterior and posterior fusion of 3 or 4
vertebral levels for DDD by one surgeon between August 2002
and January 2012. The inclusion criteria included subjects’ age
between 18 and 75, diagnosis of 3- or 4-level DDD amenable to
treatment with fusion, failure of at least three months of non-
operative treatment. Exclusion criteria included previous spine
fusion, two or fewer degenerative levels, major deformity,
previous infection or tumor, or a diagnosis other than DDD,
including any one of the following diagnoses: spinal stenosis
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requiring decompression, isthmic spondylolisthesis, or degen-
erative spondylolisthesis greater than three (3) millimeters.
Subjects who underwent fusion and met the above criteria
were identified through surgical log. Data were collected ret-
rospectively by chart review and included pre-operative, sur-
gical, functional, and post-operative information collected as
part of the routine clinical visit and standard of care at one-
year and two-year follow-up. Patients had their disability
and pain level measured at pre-operative (baseline) and on
follow-up visits using the Visual Analog Scale (VAS) for back
pain and ODI (range 0 to 100%) for function. The VAS scores
were recorded as numerical values 0 to 10; “0” indicated no
back pain and “10” indicated unbearable back pain. Patients
were asked to indicate where their current pain level was on
the line. The ODI was measured using a 10-section question-
naire (range: 0, normal to 5, impossible) asking the patient to
indicate the intensity of their pain and to what degree pain is
affecting daily activities such as sitting, walking, and traveling.
Responses were scored and reflected the patient’s percentage
of disability. The measurement of success improvement crite-
ria was based on VAS with at least one unit scale improvement
different compared to the baseline (pre-operatively), and on
ODI scores of at least 15% difference compared to the baseline.
Pre- and post-operative data included patient’s age, sex,
height, weight, race, smoking status, diagnoses, prior surgeries,
past medical history, flexion-extension range of motion (for-
ward and backward bending), pain score, and ODI. Operative
data included operative time, blood loss, surgical implants used,
surgical approach, operative levels treated, and complications.
Post-operatively, the same patient demographics were recorded,
as well as post-operative complications, pain scores, and ODI.
Statistical analysis. All statistical analyses were conducted
using SPSS software (Version 19.0; SPSS Inc, Chicago, IL) and
the level of significant difference was defined as p < 0.05. The
values were recorded as the mean with standard deviation.
A one-way analysis of variance (ANOVA) was conducted to
determine the difference in pre-operative and post-operative
clinical and functional outcomes within each study group.
Appropriate Independent Samples t-test was used to com-
pare outcomes between study groups. Demographic and pre-
operative data also were compared between study groups.

RESULTS

There were a total of 55 patients who met the inclusion cri-
teria; only 32 (15 female and 17 male) had available medical
records for evaluation and were included in this study. Of the
32 patients, 14 (44%) had one-year follow-up and 18 (56%) had
two-year follow-up. Both groups had similar ages (average: 46
years, range: 28 - 58 years), body mass index (BMI), race (Cauca-
sians mostly), a high percentage with no previous spine surgery

(>80%), and most had 3-level spinal fusion (Table 1). There were
no significant differences between the two groups in gender,
age, race, tobacco usage at time of surgery, height, weight, BMI,
prior surgical treatment, or number of levels fused (p > 0.05).

Intra-operative data. The average operative time for 3-lev-
el fusion was 273 + 31 minutes (range: 225 - 345 minutes),
while 4-level fusion was 345 + 46 minutes (range: 300 - 420
minutes). The 4-level fusion took an average of 72 minutes
(26%) more than 3-level fusion. Meanwhile, the average es-
timated blood loss for 3- and 4-level fusion was 224 + 152
mL (range: 75 - 600 mL) and 580 + 297 mL (range: 400 - 1100
mlL), respectively. The estimated blood loss for 4-level fu-
sion was about 356 mL (159%) more than 3-level fusion.

Flexion-extension range of motion. For patients with one-
year follow-up, 7 (50%) of the 14 patients sustained the same
flexion-extension range of motion (ROM) compared to their
pre-operative ROM, while six patients (43%) improved their
ROM (10° ROM: 2, 20° ROM: 3, 40° ROM: 1), and one patient
(7%) reduced 30° of flexion-extension ROM. Of the 18 patients
with two-year follow-up, nine (50%) sustained the same flex-
ion-extension ROM, while eight (44%) improved their ROM
(10° ROM: 1, 20° ROM: 1, 30° ROM: 3, 50° ROM: 1, 60° ROM:
2). Similar to the one-year follow-up group, there was a patient
with reduced 30° ROM compared to the pre-operative ROM.

Table 1. Patient demographics.

1-year 2-year p-value
follow-up follow-up
(N=14) (N=18)
Female 6 (43%) 9 (50%) 0.699
Gender
Male 8 (57%) 9 (50%) 0.699
Age (years, mean + SD) 46+ 8 45+9
(range) (28 - 58) (28 -58) 0.656
Caucasians 13 (93%) 16 (89%) 0.713
African- o 0
Race Americans 1(7%) 1 (6%) 0.860
Hispanics 0 (0%) 1 (6%) 0.387
Tobacco | Never 4 (29%) 7 (39%) 0.557
Usage at 0 0
Time of Former 2 (14%) 5 (28%) 0.376
Surgery Current 8 (57%) 6 (33%) 0.189
Height (inches, mean + SD) 68+4 69+4 0.680
Weight (Ibs, mean + SD) 210+40 211 +47 0.947
BMI 31.9+49 314+54 0.771
Priorfyes 3 (21%) 2 (11%) 0.442
Surgical
Treatment | No 11 (79%) 16 (89%) 0.442
Number|3jevel 13 (93%) 14 (78%) 0.258
of Levels
Fused 14 Jevel 1(7%) 4(22%) 0.258

VAS pain scores. The average VAS score improved

from 6.5 £ 1.5 (range: 4 - 9) pre-operatively to 4.4 + 1.7

(range: 2 - 7) post-operatively for one-year follow-up,
and 7.0 = 1.8 (range: 4 - 10) pre-operatively to 4.4 = 2.6
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(range: 1 - 9) post-operatively for two-year follow-up. Both
groups showed a statistically significant improvement (Table
2). One patient with two-year follow-up showed a significant
increase in pain after surgery (pre-operative: 6, post-operative:
9). There was no significant difference detected between the
one-year and two-year follow-up in terms of VAS pain scores.

Table 2. Summary results for VAS pain scores and ODI

scores.
p-value | p-value
Pre-Op [ Post-Op | Difference | (pre vs. [ (1-yr. vs.
post) 2-yr.)
1yr.
Follow-| 65+15 | 44+1.7 21+1.6 0.00
up
VAS 0.08
2yr.
Follow-| 70+18 | 44+26 26+28 0.00
up
1yr.
526 +|374 +115.1 +
Foﬂ;’w' 185% | 16.6% 18.5% 0.03
ODI > 0.26
yl‘.
53.0 +]308 +122.2 +
FOE}‘;W' 184% | 24.1% 24.1% 0.00

Table 3. Clinical Oswestry Disability Index (ODI) scores for

one-year follow-up.

Post-Operative ODI Scores
Minimal | Moderate | Severe . . Total
Pr;-fpr(?m Disability | Disability | Disability férll?géf/‘i ?;‘f:rllg(f,/e;‘ (Row
OTeS 1 (0-20%) | (21-40%) | (41 - 60%) ° | Sum)
Minimal
Disability 2 0 0 0 0 2
(0 - 20%)
Moderate
Disability 0 0 0 0 1
(21 - 40%)
Severe
Disability 0 2 2 0 5
(41 - 60%)
Crippled
(61 - 80%) 1 3 2 0 0 6
Bed-ridden
(81 - 100%) 0 0 0 0 0 0
Total
(Column 3 5 5 1 0 14
Sum)
Note: Bl = patient worsens; " =no change; " = patient improves

Table 4. Clinical Oswestry Disability Index (ODI) scores for

two-year follow-up.

Oswestry Disability Index (ODI) scores. For one-year fol-

low-up, the average ODI score improved significantly from 53
*19% (p = 0.03; range: 18 - 70%) pre-operatively to 37 + 17%
(range: 12 - 64%) post-operatively (Table 2). However, four
patients (29%) remained unchanged, eight patients (57%) im-
proved but only five patients (36%) improved at least 15%
compared to baseline, and two patients (14%) worsened (Ta-
ble 3). For two-year follow-up, the average improved signifi-
cantly 53 + 18% (p = 0.002; range: 18 - 80%) pre-operatively to
31 + 24% (range: 2 - 92%) post-operatively (Table 2). Four pa-
tients (22%) remain unchanged, 12 patients (67%) improved
but only 10 out of the 12 patients (56%) improved at least 15%
compared to baseline, and two patients (11%) worsened (Ta-
ble 4). There was no significant difference detected between
the one-year and two-year follow-up in terms of ODI scores.

Complications. Seven (22%) of 32 patients experienced some
complications and no patient experienced intra-operative
or major complications such as death or neurological dam-
age. Post-operatively, one patient was re-hospitalized at five
months for severe back pain, and this patient had adjacent-
level degenerative disease at one-year post-operatively. One
patient had a retroperitoneal hematoma found post-oper-
atively that was resolved by six weeks with a drain and had
no further complications. One patient had severe bilateral
lower extremity pain that improved with non-operative mo-
dalities by six months. Four patients had a superficial surgi-
cal site infection that was treated with oral antibiotics and
all resolved by the six week post-operative appointment.
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Post-Operative ODI Scores
Minimal | Moderate | Severe . . Total
Pre-oP OPH Disability | Disability | Disability (Cérlllf’g;;i ]igf:rllgg,/e;‘ (Row
(0-20%) | (21 -40%) | (41 -60%) ° | Sum)
Minimal
Disability 2 0 0 0 0 2
(0 -20%)
Moderate
Disability 0 0 0 0 1
(21 - 40%)
Severe
Disability 3 4 2 0 0 9
(41 - 60%)
Crippled
FAR NN
Bed-ridden
(81 -100%) 0 0 0 0 0 0
Total
(Column 7 6 4 0 1 18
Sum)
Note: M= patient worsens; " =no change; " = patient improves

DISCUSSION

Degeneration of lumbar intervertebral discs can be a debilitat-
ing disease, even without spinal stenosis or dominant lower ex-
tremity symptoms.' Non-operative modalities are the preferred
treatment, but when the symptoms are persistent, surgical inter-
vention can be an option.'*!! For 1- and 2-level disease, arthrod-
esis with an anterior-only or 360° fusion has been shown to be
safe and successful in improving pain and function.’*!> How-
ever, studies on longer fusions for DDD have been scarce and
the results less predictable.*®® This study indicates that patients
who undergo combined ALIF and posterior spinal fusion for 3-
and 4-level DDD have, on average, significant improvement in
both function and pain after one and two years post-operative.
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Subjects who underwent long fusion did not have an in-
creased frequency of minor complications, such as persistent
severe pain, hematoma, or surgical site infection when com-
pared to subjects who underwent short fusion (1- or 2-level
fusion).*® However, the pain level improvement for this study
was only 2.1 for one-year follow-up and 2.6 for two-year fol-
low-up, which was significantly less than the improvement
seen in 1- and 2-level fusions at two-year follow-up (3.3).*

Gains in functional outcomes were similar to those undergo-
ing short fusions and similar percentages of patients undergo-
ing long fusion improved or maintained functionality compared
with those who had shorter fusions (current study: one-year
follow-up: 15% difference, two-year follow-up: 22% difference,
previous study:* 17% difference). However, patients undergo-
ing longer fusion had overall higher pre- and post-operative dis-
ability compared to those who underwent short fusion (current
study: pre 53%, post 1-yr 37% and 2-yr 30%; previous study: pre
44%, post 27%). One subject who underwent 3-level fusion had
ODI increase to above 81, bed-ridden classification, which did
not occur in any short-fusion subjects. Operative time and blood
loss were much higher with longer fusion when compared to the
short fusion with only ALIF,* but similar to published 360° fu-
sion for two-levels.® This was expected, but poses increasing risk
of infection and need for transfusion. Finally, the long fusion
cohort had a severe complication, acute renal failure eventually
leading to death, which was not seen in the short fusion group.

There were limitations to the study. First, radiographic image
analysis was not included in this study which did not allow the
investigators to evaluate success of bony fusion, adjacent level
disease, maintenance of disc height, or loss of fixation. In addi-
tion, the sample size was small and only 58% of patients initially
identified through surgical logs had available medical records
with pre- and post-operative evaluations. The two-year follow-
up period was not sufficient for evaluation of full impact of the
surgical treatment. In the future, it would be helpful to follow a
larger group of patients prospectively for a longer period of time
to evaluate function, pain, and risk of adjacent level disease or
need for re-operation over time. It also would be useful to com-
pare to a cohort of patients who choose non-operative treatment.

CONCLUSION

Arthrodesis for 3- and 4-level DDD is, on average, a success-
ful surgery that shows clinically significant improvements in
function and pain similar to fusion for 1- and 2-levels with low
rates of re-operation. Patients with involvement of 3- or 4-levels
have higher disability and pain, both pre- and post-operatively,
compared to shorter fusion level involvement. Modern surgi-
cal approach and arthrodesis technique are improving patient
outcomes in DDD, but further research is needed with greater
number of patients and longer follow-up with radiographs to

strengthen the evidence indicating a safe and effective procedure.
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ABSTRACT

Introduction. Falls are the leading cause of injury death among
older adults. This study sought to determine if there are differ-
ences between fall distance (ground level vs greater than ground
level) and age (old vs very old) in terms of in-hospital mortal-
ity, orthopedic consultations, and neurological consultations.

Methods. A retrospective trauma registry review was con-
ducted of older adult patients (aged > 65 years), admitted to a
Midwestern Level I trauma facility (2005 - 2010) due to a fall.

Results. Of the 1,064 patients analyzed, the majority fell from
ground level compared to greater than ground level (64% and
36%, respectively). Median age was 80 years. Fall distance was
not associated significantly with in-hospital mortality (OR
0.88; CI 0.50 - 1.54) or neurological consultations (OR 1.02; CI
0.72 - 1.43), but was associated with orthopedic consultations
(OR 1.49; CI 1.09 - 2.04). Age was not associated with in-hos-
pital mortality or neurological or orthopedic consultations.

Conclusions. Fall distance was not associated with in-hos-
pital mortality or receiving a neurological consultation.
However, older adults who fell from greater than ground
level were more likely to receive orthopedic consultations.
There were no differences in in-hospital mortality or re-
ceiving a neurological or orthopedic consultation based on
age. These findings indicated that as the older adult popula-
tion increases, burden of care will increase for trauma cen-
ters and neurological services. KS ] Med 2016;9(3):54-57.

INTRODUCTION

By the year 2040, older adults will comprise approximately
22% of the U.S. population.! Falls are the leading cause of fa-
tal injuries among the older adult population, affecting one in
three aged 65 years or older and half of those aged 80 years or
older.? Despite the low-energy mechanism, falls from ground
level can result in disproportionate injury and potentially
death in older adults.? Spaniolas et al.* noted a significant in-
crease in incidence of severely injured older adult patients
70 years of age or older after a ground level fall compared
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with those 69 years and younger (11.5% vs 9%; p < 0.0001).

Compared to younger counterparts, older patients sustain
severe injury more frequently and die more often follow-
ing trauma, due to reduced physiological reserve, underly-
ing comorbidities, and ensuing complications.>® In addition
to higher mortality rates, older adults who suffer a traumatic
event have prolonged hospitalization and consume a dispro-
portionate amount of resources.” McKevitt et al.® found when
using resource requirements as measured by length of stay and
number of consults, older adults have greater use per admis-
sion than younger patients with similar injury severity. After
suffering a fall, 20 - 30% of older adults will experience a mod-
erate to severe injury, including fractures and head traumas,
often requiring orthopedic and neurological consultations.’

As the population ages and older adults become larger con-
sumers of trauma care, the available resources may not sup-
port the growing need of geriatric specific trauma services
adequately. Currently, there is a lack of data describing the
utilization of trauma resources in the older adult popula-
tion, specifically neurological and orthopedic consultations in
terms of fall-related injuries. Therefore, we sought to deter-
mine if, in older adult trauma patients, there were differences
between fall distance and age in terms of in-hospital mortal-
ity, orthopedic consultations, and neurological consultations.

METHODS

This was a retrospective trauma registry review of older
adult patients (aged > 65 years) identified as sustaining an inju-
ry due to a fall, admitted to a Midwestern Level I trauma facility
in a predominately rural state between January 1, 2005 and De-
cember 31, 2010. Patients who were dead on arrival, burn vic-
tims, and those transferred to another acute care facility within
one week were excluded as their final outcomes are not pres-
ent in the registry. A total of 635 patients with missing Injury
Severity Score (ISS) and hospital Glasgow Coma Scale (GCS)
also were excluded from analysis. Approval for this study
was obtained from all relevant institutional review boards.

Study variables. Demographic and clinical data extract-
ed from the trauma registry included age, gender, race, ISS,
hospital GCS, injury location, fall distance, medical con-
sultations, hospital and intensive care unit (ICU) length of
stay (LOS), physiological complications (e.g., pulmonary,
cardiovascular), procedures, hospital disposition (exclud-
ing deceased), and in-hospital mortality. For comparison, pa-
tients were divided into age categories defined as old (aged
65 - 79 years) and very old (aged > 80 years) based on the
median age of 80 years. Fall distance was defined as ground
level (GL: i.e., standing, slipping, tripping) and greater than
ground level (> GL: e.g., stairs, ladder, or one level to anoth-
er). Outcome variables were defined as in-hospital mortal-
ity, orthopedic consultations, and neurological consultations.

Statistical analysis. Descriptive statistics were summarized us-

ingfrequencies (percentages)and medians (range). Differencesin
study variables were compared according to fall distance and age
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and evaluated by chi-square statistics and Mann-Whitney U tests
due to the inability to meet parametric distribution assumptions.
Logistic regression analyses were used to analyze outcome dif-
ferences based on fall distance and age. Medical factors known
to be associated with trauma outcomes (age, gender, and ISS)!%!!
were controlled in these analyses in addition to hospital GCS, ICU
and hospital LOS, and physiological complications with in-hos-
pital mortality, orthopedic consultations, and neurological con-
sultations as outcome variables. Statistical significance was de-
fined as p <0.05. Adjusted odds ratio (AOR) and 95% confidence
intervals (CI) are reported. Statistical analyses were performed
using SPSS for Windows, Version 20.0 (IBM, Armonk, NY).

RESULTS

Of the 1,064 patients in the final sample, the median age
of the entire population was 80 years (Table 1). GL falls were
more common than > GL falls (64% and 36%, respectively).

Fall distance: Univariate analysis. Falls > GL had significantly
higher median ISS compared to GL (10 vs 9; p = 0.019). No sig-
nificant differences were observed in hospital GCS (p = 0.262) or
injury locations between GL and > GL falls (Table 1). There were
also no observed differences in the median number of physiolog-
ical complications (p = 0.224). No differences were identified in
ICU LOS (p =0.394) or hospital LOS (p =0.950). Differences were
found in orthopedic consultations (p = 0.033), but not neurologi-
cal consultations (p = 0.338). Falls > GL were more likely to re-
ceive an orthopedic consult. There was no significant difference
in in-hospital mortality between GL and > GL falls (p = 0.669).

Age: Univariate analysis. Neither ISS nor hospital GCS were
significantly different between the old and very old (Table 2).
The only significantly different injury locations between old
and very old were external (7.7% vs 11.4%; p < 0.05) and ex-
tremities (14.6% vs 17.9%; p < 0.05), respectively. There also
were no observed differences in the median number of physi-
ological complications (p = 0.252). Differences were identi-
fied in ICU LOS (0 [0-41] vs 0 [0-18] days; p = 0.011), but not
hospital LOS (p = 0.607). Differences were not found in or-
thopedic consultations (p = 0.980) or neurological consulta-
tions (p = 0.183). There was no significant difference in in-
hospital mortality between the old and very old (p = 0.764).

Table 1. Demographics and outcomes based on fall distance.

Total Ground > Ground
1064 Level Level p
681 (64.0) 383 (36.0)
Age (median, 80 (65 -103) | 82 (65-101) | 78 (65-103) | <0.001
range)
ISS (median, 9(1-42) | 9a-42) | 1001-41) | 0.019
range)
Hospital GCS _ _ _
(median, range) 15 (3 -15) 15 (3-15) 15 (3-15) 0.262
ICULOS
(excludes deceased; 0(0-41) 0 (0-19) 0 (0-41) 0.394
median, range)
Hospital LOS
(excludes deceased; 3(1-43) 3(1-35) 3(1-43) 0.950
median, range)
Physiological
Complication 0(0-7) 0(0-6) 0(0-7) 0.224
(median, range)
Age <0.001
65-79 | 493 (46.3) 276 (40.5) 217 (56.7)
>80 | 571 (53.7) 405 (59.5) 166 (43.3)
Gender <0.001
Female | 611 (57.4) 420 (61.7) 191 (49.9)
Race 0.340
White | 1046 (98.4) 671 (98.7) 375 (97.9)
Injury Location
Abdominal 27 (2.5) 16 (2.3) 11 (2.9) 0.603
Chest 50 (4.7) 31 (4.6) 19 (5.0) 0.762
External
(okin and thermal) 103 (9.7) 67 (9.8) 36 (9.4) 0.849
Extremities
(including pelvis) 174 (16.4) 17 (17.2) 57 (14.9) 0.552
Face 43 (4.0) 27 (4.0) 16 (4.2) 0.866
Head or neck | 357 (33.6) 234 (34.4) 123 (32.1) 0.456
Neurological
Consultation 471 (44.3) 294 (43.2) 177 (46.2) 0.338
Orthopedic
Consultation 268 (25.2) 157 (23.1) 111 (29.0) 0.033
Home
Disposition® 0.461
(excludes deceased)
Home | 549 (56.5) 349 (55.9) 200 (57.5)
Continued Care | 405 (41.7) 261 (41.8) 144 (35.6)
Non-Home 18 (1.9) 14 (2.2) 4(22.2)
Mortality 0.669
Deceased | 92 (8.6) 57 (8.4) 35(9.1)
Survived | 972 (91.4) 624 (91.6) 348 (90.9)

Abbreviations: GCS: Glasgow Coma Score; ICU: intensive care unit;
ISS: Injury Severity Score; LOS: length of stay.

Percentages may not add to 100 due to incomplete or missing data; data
presented as frequency (%) unless otherwise specified. Mann Whitney U
test completed for means testing. Chi-square test of association complet-
ed for frequency analysis. Bolded numbers denote statistical significance.
"Home: home and home with health care; Continued Care: hospice, nurs-
ing home, other acute care facility, rehabilitation, skilled nursing, spe-
cialty hospital; Non-Home: mental health facility, other.
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1.09 - 2.04). Age was not associated with in-hospital mortality
(OR 1.02; CI10.98 - 1.06), neurological consultations (OR 0.98; CI
0.96 - 1.00), or orthopedic consultations (OR 1.00; CI 0.98 - 1.02).

continued.
Table 3. Logistic regression.?
Table 2. Demographics and outcomes based on age.” Mortality Neurological [Orthopedic
Consult Consult
Ages65-79 | Age>80 p
493 (46.3) 571 (53.7) Adjusted OR [ Adjusted OR | Adjusted OR
0, 0, 0,
ISS (median, range) 9(1-42) 9 (1-35) 0.550 95% C1 95% C1 95% C1
Hospital GCS (median, range) | 15(3-15) | 15(3-15) | 0.293 Age 102098 -1.06) | %% g%)% - 1.0 &98 -
ICU LOS
(excludes deceased; median, range) 0(0-41) 0(0-18) 0.011 Fall Distance 0.88 (0.50 - 1.54) 1'0% EL%)TZ ) 1'43 814;)9 .
Hospital LOS j _
(excludes deceased; median, range) 3(1-43) 3(1-25) 0.607 Gender 1.91(1.10 - 3.3) 1.0? 531)74 2.13 (916;56
Physiological Complica- - -

. 5 0(0-7) 0(0-5) 0.252 Injury Severity B 13.65 (8.99 - 0.93 (0.63 -
tion (median, range) Score 314 (1.56 - 6.33) 20.72) 1.38)
Gender 0.001 Hospital GCS®

Female | 256(51.9) | 355(62.2) Severe| 922 (486- 0.93 (0.46 - 3.65 (2.12 -

Race 0.127 17.49) 1.88) 6.27)
White | 482 (97.8) | 564 (53.9) Moderate | 3.53 (1.55 - 8.05) 0.38 (706.)17 - 0.71 (505.50,2 -

Fall Distance <0.001 . .
Ground Level | 276 (56.0) | 405 (70.9) Hospital LOS®

21.51 (7.55 - 0.66 (0.38 - 0.16 (0.09 -

: 2 Ground Level | 217 (44.0) 166 (29.1) 1 day or less 61.32) 1.13) 0.26)
Injury Location ”.3d 5.72 (2.37 - 2.11 (1.29 - 0.33 (0.21 -

Abdominal | 17 (3.4) 10 (1.8) 0.079 -2 days 13.80) 3.46) 0.51)
Chest| 22(45) 28 (4.9) 0.735 4-6 days | 3.08 (131-7.25) 1.33 (108.80 - 0.6(1) (9%40 -

External (skin and thermal) | 38 (7.7) 65(11.4) | 0.012 18) 92)
— ) 6.35 (2.73 - 3.17 (2.13 - 0.61 (0.41 -

Extremities (including pelvis) 72 (14.6) 102 (17.9) 0.033 ICULOS 14.79) 477) 0.92)

Face| 25(5.1) 18 3.2) 0.113 —
Physiological 0.89 (0.54 - 1.26 (0.82 -
Head or neck | 160 (32.5) 197 (34.5) 0.481 Complication | 5.6 (2.81 - 11.16) . 1 49') : 1 94')
Neurological Consultation | 229 (46.5) 242 (42.4) 0.183 Count
. . Abbreviations: CI: Confidence Interval; OR: odds ratio
Orthopedic Consultation 124 (25.2) 144 252) 0.580 *Adjusted for gender, injury severity score, hospital GCS, hospital LOS,
Home Disposition® ICU LOS and physiological complications. Bolded numbers denote sta-
(excludes deceased) tlSt}Cal significance.
*Mild GCS used a reference category
Home | 290 (64.6) 259 (49.5) | <0.001 Seven (7) days or more used as reference category
Continued Care | 154 (34.3 251 (48.0
NomH p (11 ) 5 (25 ) DISCUSSION
” e @D 25 This study sought to determine if there were differences in
Mortality 0764 in-hospital mortality, orthopedic consultations, and neurologi-
Deceésed 44 89) 48 84) cal consultations based on distance fallen and age. Fall distance
Survived | 449 O1.1) 523 O1.6) was not associated with in-hospital mortality or receiving a

Abbreviations: GCS: Glasgow coma score; ICU: intensive care unit; ISS:
Injury Severity Score; LOS: length of stay.

aI’ercentac?es may not add to 100 due to incomplete or missing data; data
presented as freé]uency (%) unless otherwise specified. Mann Whitney
U test completed for means testing. Chi-square test of association com-
pleted for frequency analysis. Bolded numbers denote statistical signifi-
cance.

"Home: home and home with health care; Continued Care: hospice,
nursing home, other acute care facility, rehabilitation, skilled nursing,
specialty hospital; Non-Home: mental health facility, other.

Multivariable analysis. Logistic regression analyses were
completed to determine if fall distance was associated with
in-hospital mortality, orthopedic consultations, and neuro-
logical consultations (Table 3). Fall distance was not associ-
ated significantly with in-hospital mortality (OR 0.88; CI 0.50
- 1.54) or neurological consultations (OR 1.02; CI 0.72 - 1.43),
but was associated with orthopedic consultations (OR 1.49; CI
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neurological consultation. Fall distance was associated with
receiving an orthopedic consultation. Odds of receiving an or-
thopedic consultation was 49% higher for those who fell from >
GL compared to those who fell from GL. However, there were
no differences in injury location between older adults who fell
from GL or > GL. Age was not associated with in-hospital mor-
tality, neurological consultations, or orthopedic consultations.

These findings are similar to a study completed by Gelbard
et al.”? who determined there were no significant differences in
mortality between non-ground level falls and ground level falls
in adults aged 65 years and older. However, when reviewing
low velocity falls, Bergeron et al.”® determined length of stay
(p < 0.001) and mortality (p < 0.001) were significantly higher
in the elderly (aged > 65 years) compared to the non-elderly.
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Thus, regardless of the distance fallen, age should be
an indicator for poorer outcomes due to reduced physi-
ological reserve, comorbidities, and complications.>*

With the growing older adult population, significant strain on
resources can affect care. This population shift may result in a
higher mortality rate due to an increase in falls as a mechanism
of injury."* This injured population represents a subset of trau-
ma patients that will place a significant strain on resources and
present additional challenges to optimal care.”® Fallon et al.’®
described the use of a geriatric trauma team which mandates a
consult from a group of geriatricians with education and skills
in caring for older adults. These specialized care “units” may
be necessary in the future to provide appropriate care for older
adults. Effective trauma program management of the elderly
trauma patient and allocation of resources depend on an under-
standing of the mechanisms leading to injuries in these cases.

Limitations. The trauma registry is not designed spe-
cifically for research purposes. Conclusions drawn from
results are specific to a level I trauma center in a predomi-
nately rural state and may not generalize to other trauma
populations. Additionally, patient characteristics (e.g., comor-
bidities) which may influence outcomes following falls were
not included due to the incomplete nature of the variable.

Future research. Research on falls is limited because of the
inability to measure distance fallen directly.® Future research
should focus on prospective multicenter studies examining fac-
tors surrounding falls and explore the interactions between fall
distance and age. This is the first step in developing specific
protocols in the management of older adult trauma patients,
both facility specific and triage guidelines. Further, since the
majority of falls are from ground level, fall prevention outreach
education coordinated by trauma programs should emphasize
strategies to prevent GL falls, with the expectation to reduce
fall-related injuries, comorbidities, death, and burden on the
health care system. Given the high rate of mortality (8.6%) in
this population compared to previous literature utilizing the
National Trauma Databank,* future research should evalu-
ate mortality trends in older adults who have suffered a fall.

CONCLUSION

Fall distance (GL vs > GL) was not a predictor of in-hospi-
tal mortality or likelihood of receiving a neurological consul-
tation in the older adult trauma population. However, older
adults who fell from > GL were more likely to receive ortho-
pedic consults. Older adults who fall from GL have similar
outcomes compared to those who fall from > GL. Similarly,
very old (aged > 80 years) patients have similar outcomes
compared to the old (aged 65 - 79 years). There were no dif-
ferences identified in in-hospital mortality, receiving an ortho-
pedic consultations, or neurological consultation based on age.

As the older adult population increases, patient care burden
also will increase for trauma centers and neurological servic-
es. A better understanding of the population and the mecha-
nisms leading to injuries will aid in the management of the el-
derly trauma patient and appropriate allocation of resources.
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INTRODUCTION

Infection of the intestinal tract with spirochaetosis is not
a new phenomenon, but has been a known entity within the
gastrointestinal (GI) tract for many centuries.! Debate ex-
ists as to whether its presence within the GI tract is patho-
genic or commensal.” The two most common strains of spi-
rochaetes found within the human GI tract are Brachyspira
aalborgi and Brachyspira pilosicoli’ If the presence of
these microbes are pathogenic, the pathway is poorly un-
derstood.* Spirochaetosis is more common in communities
with poor living standards and those who are HIV positive.

Asymptomatic colonization is not uncommon and the
prevalence of carriage has a wide distribution. In random
rectal biopsies obtained in communities with high living
standards, the prevalence was estimated to be 0.4 - 6.9% and
there was little association with gastrointestinal symptoms.®

We report a case of colonic spirochaetosis associat-
ed with chronic diarrhea that improved with treatment.

CASE REPORT

A 50-year-old Caucasian male presented to the gastroenterol-
ogy clinic by referral from the patient’s primary care physician
with a complaint of several years” duration of loose bowel move-
ments. The patient had a history of gastroesophageal reflux dis-
ease, benign prostatic hyperplasia, and hyperlipidemia. At the
time of presentation, the only medications the patient was tak-
ing were omeprazole and tamsulosin, both chronic medications.

The patient reported two to three loose bowel movements
daily with associated lower abdominal pain and occasional
melena. The patient endorsed a diet high in saturated fatty
acids and carbohydrates. He increased his fiber intake, be-
lieving he suffered from irritable bowel syndrome; however,
this intervention had no impact on his pain or loose stools.
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He denied change in appetite, weight loss, hematochezia, fe-
ver, and chills. The patient endorsed a history of extensive
handling of chickens and chicken droppings. The patient’s
examination prior to endoscopy only revealed mild diffuse
abdominal tenderness with deep palpation but no guarding
or rebound. Given the age-appropriate need for screening
colonoscopy and the patient’s complaints, a colonoscopy was
performed in addition to routine laboratory evaluation with
a comprehensive metabolic panel, complete blood cell count,
and serology for celiac disease; all were negative. The patient
also was tested for HIV and hepatitis C, which were negative.

On endoscopy, he had normal appearing mucosa and ran-
dom biopsies were obtained throughout the colon to evaluate
for possible microscopic colitis. Serum tissue transglutaminase
IgA antibody was negative. On pathologic evaluation of the
random biopsies, there was a carpeting of spirochaetes on the
mucosa throughout the ascending, transverse, and descending
colon. The patient was referred to an infectious disease special-
ist. After evaluation, the patient was started on metronidazole
500 mg four times daily for a duration of ten days. In follow-
up after completion of his treatment regimen, the diarrhea and
lower abdominal pain had resolved. The patient underwent a
repeat colonoscopy with random biopsies three months after he
completed treatment, which showed no further spirochaetosis.

i L e h‘.,

Figure 1. Spirochaete‘ infection noted along the brush border.

DISCUSSION

Chronic watery diarrhea is a common presenting com-
plaint to the primary care physician’s clinic with a wide dif-
ferential diagnosis. Infection by spirochaetes is an uncommon
cause of chronic diarrhea, but is a diagnosis which should
be considered. The most common presenting complaint of
symptomatic infection with spirochaetes is mild to moder-
ate disease symptoms including watery diarrhea, vague ab-
dominal pain, flatulence, constipation, and fecal blood.®”

The prevalence of spirochaete infection within devel-
oped countries is believed to be 1.1 - 5% and as high as 11.4
- 63.4% in countries with reduced access to sanitation ser-
vices.®® The most common pathogens within the human
population are gram negative Brachyspira aalboygi and
Brachyspira pilosicoli; the aalboygi species is most likely
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commensal and the pilosicoli species has greater pathogenic-
ity.”1° This theory is supported by the slow-growing nature of
the aalboygi species, in contrast to positive blood cultures of
the pilosicoli species seen in critically ill patients."! Homosexual
males and HIV-infected individuals have a higher rate of colo-
nization and findings of spirochaetosis in any patient should
be a marker for investigation of HIV status.” The diagnosis of
spirochaetosis can be obtained either by random biopsies, PCR
testing, and/or anaerobic cultures, although culture is limited
due to the anaerobic and slow growing nature of the organism."

The pathogenic nature of spirochaetosis is not understood,
nor is its clinical significance when found in the GI tract.”® The
enteropathogenicity of this organism has been obtained from
zoonotic and observational studies. The leading theory is that the
pathogenic nature of this organism is secondary to the depth of
invasion into the intestinal wall, with greater penetration leading
to a greater symptomatic presentation. With greater penetrance
into the intestinal wall, there is increased microvilli destruction
leading to decreased resorptive areas of the damaged brush bor-
der.*'*15 The mode of transmission is not known at this time, but
likely is linked to diet, sanitation, and poor living standards.®
Although the possibility of zoonotic transmission between hu-
mans, chickens, and pigs has been established by studies iso-
lating strains of spirochaetes and transferring interspecies.?

The need for treatment of this condition is debated. Stan-
dard treatment includes metronidazole for a typical 14-day
course, with amoxicillin as a second line option, although re-
sistance to penicillin has been noted.*!¢ Eradication of organ-
isms did not lead to improvement of clinical symptoms. In
addition, there has been a lack of consistent visualized inflam-
mation on pathologic slides even when carriage is present.>*!¢
The lack of response has led many experts to take a “wait and
see” approach to treatment.’ At this time, there was no need for
follow-up evaluation to detect eradication of the spirochaetes,
as there is no correlation between clearance and symptoms.

In the presented case, spirochaetes on biopsy is highly sugges-
tive of spirochaetosis as the source of the diarrhea in combination
with his symptom resolution after treatment. Other etiologies
of chronic diarrhea were ruled out with thorough endoscopic
evaluation, negative biopsies for inflammatory bowel disease,
microscopic colitis, and celiac disease. The possibility of irritable
bowel syndrome (IBS) as the etiology of the patient’s symptoms
cannot be excluded, but given the lack of IBS treatments provid-
ed to the patient and his quick improvement in symptoms after
metronidazole, with no further recurrence, suggest against this
diagnosis. No clear medication source was identified as the eti-
ology of the patient’s complaints and no medications were with-
drawn that would correlate with the patient’s improvement.

Although infection with spirochaetosis is uncommon in
countries with high living standards, it is important to keep

this etiology of diarrhea as a part of the differential diagnosis.
A patient diagnosed with spirochaete infection should be evalu-
ated for HIV, with treatment targeted for symptomatic patients.
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INTRODUCTION

Parkinson disease (PD) is a progressive neurodegenera-
tive disorder with an estimated prevalence of 0.3% in the Unit-
ed States, while in those individuals 85 years and older, the
prevalence increases to 4 - 5%.! It is a condition that can be dif-
ficult to identify, especially in patients with multiple comor-
bidities, where signs and symptoms may overlap significantly.

CASE REPORT

A 64-year-old male with previous diagnoses of chronic in-
flammatory demyelinating polyneuropathy (CIDP), ulcer-
ative colitis resulting in a remote partial small bowel resec-
tion, rheumatoid arthritis, and monoclonal gammopathy of
unknown significance presented to the hospital with com-
plaints of intractable abdominal pain, primarily post-prandial,
and significant weight loss. His body mass index was 16 and
vital signs were within normal limits. Review of symptoms
revealed difficulty walking, frequent falls, tremor, and prob-
lems with memory. His physical exam revealed an abdomen
mildly tender to deep palpation. He exhibited a stooped, lor-
dotic posture and an unsteady, relatively wide-based gait.
Routine labs indicated a stable anemia with hemoglobin of 11.9
g/dl. Esophagogastroduodenoscopy, colonoscopy, and gastric
emptying study were unremarkable. An abdominal computer
tomography (CT) scan showed possible bowel ischemia and
vascular surgery was consulted. An abdominal CT angiogram
(CTA) showed marked focal stenosis of the celiac artery ori-
gin, inferior mesenteric artery origin, and proximal to mid su-
perior mesenteric artery. He was taken to the operating room
for angioplasty and stent placement of affected vessels. His
abdominal pain improved and his caloric intake increased suf-
ficiently for discharge. At follow-up with neurology, the possi-
bility of Parkinson disease (PD) was raised and he underwent
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a DaTScan, which uses single photon emission computed to-
mography (SPECT) brain imaging to assist in the evaluation of
patients with suspected Parkinsonian syndromes. The DaTScan
showed no activity in the bilateral putamen and only faint ac-
tivity in the bilateral caudate nuclei, with slightly more activ-
ity seen on the left. These findings were consistent with PD.
The patient recalled that symptoms initially began in 2006
with tremors in his right hand. It was thought to be an essen-
tial tremor, as several individuals in his family had the same.
Although he had several features not typical of PD, including
having a long history of tremors, severe CIDP, and the lack of
a typical resting tremor, he was started on carbidopa/levodopa
and his tremors and gait improved. While diagnosis and treat-
ment of PD did not resolve every symptom, it improved the pa-
tient’s function and safety, making this an important finding.

DISCUSSION

Parkinson disease is a progressive degeneration of the central
nervous system, mainly affecting the motor system.> Charac-
teristic neuropathologic features of the disease are dopaminer-
gic neuron degeneration in the substantia nigra and the pres-
ence of eosinophilic intracytoplasmic inclusions (Lewy bodies)
in the residual dopaminergic neurons. The etiology is likely
multifactorial, with hereditary predisposition, environmen-
tal factors, and physiologic changes of aging all contributing.
The disease encompasses a range of severity, from “parkin-
sonism”, manifested by minimal, non-life-altering symptoms,
to full-blown disease that greatly affects activities of daily liv-
ing. PD generally presents with gait instability, changes in
memory and cognition, slowed movement (bradykinesia),
postural instability often resulting in falls, increased muscle
rigidity or the development of masked facies. Lesser mani-
festations of these signs and symptoms can be subtle and dif-
ficult to recognize. Onset is often unilateral and may include
other abnormal movements, such as postural or action tremors.

Patients may complain of insomnia, depression, anxiety, fa-
tigue, constipation, dysautonomia, and anosmia.? Later in the
disease, psychosis, involving visual hallucinations and delu-
sions, and dementia occur in up to 25% of patients. A differen-
tial diagnosis must include Lewy body dementia, progressive
supranuclear palsy (PSP), corticobasal degeneration (CBD),
essential tremor, post-encephalitic conditions, and Alzheim-
er disease, as all can mimic PD.? Parkinson disease is the sec-
ond most common neurodegenerative disorder, following
Alzheimer disease, and is more common among Hispanics
and non-Hispanic whites than Asians and African Americans.

The American Academy of Neurology (AAN) recom-
mends initial treatment with levodopa or a dopamine
agonist, depending on whether the need is to improve
motor disability (levodopa is better) or decrease motor com-
plications (dopamine agonists cause fewer motor compli-
cations), replacing endogenous dopamine in the form of
levodopa, which is converted to dopamine in the brain.® Le-
vodopa is effective at controlling bradykinesia and rigidity.
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Levodopa is combined with carbidopa, which prevents periph-
eral conversion to dopamine by blocking dopa decarboxylase.
Other effective agents which directly stimulate dopamine re-
ceptors include bromocriptine (Parlodel), pergolide (Permax),
pramipexole (Mirapex), and ropinirole (Requip). Inhibitors
of catechol-O-methyltransferase (COMT), including entaca-
pone (Comtan) and tolcapone (Tasmar), decrease the break-
down of levodopa and extend its half-life, lessening the end-
of-dose wearing-off effect. Amantadine, an antiviral, provides
benefits lasting for less than eight months, with its withdraw-
al resulting in a 10% to 20% rebound increase in dyskinesia.*
Anticholinergics can be used to treat the depression, demen-
tia, and psychoses that develop in 20% to 40% of patients.’

The Unified Parkinson Disease Rating Scale (UPDRS; avail-
able at http://www.mdvu.org/pdf/updrs.pdf) is a standard
assessment tool that provides a measure of disease progres-
sion and treatment response.® The four-part scale measures
mental effects, limitations in activities of daily living (ADLs),
motor impairment, and treatment or disease complications.

Treatment of advanced or disabling symptoms can include
deep brain stimulation of the subthalamic nucleus or globus pal-
lidus.? Deep brain stimulation of the subthalamic nucleus effec-
tively improves motor function and reduces motor fluctuations,
dyskinesia, and antiparkinsonian medication use.” Parkinson-
ism-directed physical therapy is often effective in reducing falls.

CONCLUSION

This case report illuminates that diagnoses often are de-
layed, especially when signs and symptoms overlap with
other diseases. In a patient with multiple medical comorbidi-
ties, it can be challenging to diagnose this insidious disease.
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INTRODUCTION

Systemic lupus erythematosus (SLE) is a chronic, relapsing-
remitting autoimmune disease which primarily affects the skin,
joints, and kidneys but may involve any organ system, including
peripheral, autonomic, or central nervous system (CNS)."! The
CNS involvement may be considered primary if directly related
to SLE activity or secondary when related to treatment compli-
cations, infections, or metabolic abnormalities such as uremia.?
The neuropsychiatric involvement in SLE (NPSLE), first men-
tioned by Kaposi more than 100 years ago, remains one of the
main challenges facing the rheumatologist and other physicians.?

NPSLE can precede the onset of lupus or occur at any time
during its course, most frequently within the first three years.**
The prevalence of CNS involvement in SLE ranges from 14%
to 80%, depending on the diagnostic criteria.” SLE commonly
involves the meninges, cranial nerves, cerebrum, spinal cord,
and rarely involves the hindbrain, causing rhombencephali-
tis (RE), which is a syndrome of multiple causes and variable
outcomes. The term “rhombencephalitis” refers to an inflam-
matory disease of the rhombencephalon or the hindbrain,
which is composed of the pons, cerebellum, and the medulla
oblongata. The term is derived from the Greek word, “rhom-
bos” meaning a lozenge-shaped figure, plus “enkephalos”,
meaning the brain.®° No cases of SLE and rhombencepha-
litis were identified in a search of the medical literature.

CASE REPORT
The patient was a 43-year-old, right-handed, Caucasian
female who presented to a local hospital several days af-
ter returning from a trip to Mexico. Her complaints included
nausea, vomiting, urinary retention, headaches, and neck
stiffness. The symptoms began suddenly while she was in
Mexico, though she was not seen by a healthcare provider un-
til she returned home. Her past medical history revealed she
takes cetirizine as needed for seasonal allergies. She lived on a
farm with her husband and two children. She denied any to-
bacco, alcohol, or illicit drug use. She had a family history of
colon cancer; otherwise, family history was noncontributory.
She was admitted to the hospital at time of presentation and
diagnosed with bacterial meningitis. She was treated empiri-
cally with vancomycin, ceftriaxone, and dexamethasone. She
showed complete improvement clinically and was discharged
home with a steroid taper and a total of 21 days of ceftriaxone.
The patient responded well until six months later when she
again developed nausea, vomiting, diarrhea, and urinary reten-
tion. She was admitted to the same hospital for work-up. Mag-
netic resonance imaging (MRI) of the brain revealed a T2 hyper-
intensity at C2 - C3. A lumbar puncture revealed a red blood
count of 2 UL, a white blood count of 63 UL with 31% neutro-
phils and 30% lymphocytes, glucose of 42 mg/dl, and protein of
41 mg/dl. Gram stain and culture on cerebrospinal fluid were
negative. Other infectious studies also were negative, including
West Nile, varicella zoster, and human immunodeficiency virus.
Rheumatologic serologic evaluation consisted of a positive
antinuclear antibody test with titer 1:160 and positive anti-ds
DNA. All other studies were negative, including rheumatoid
factor, anti-Smith, anti-RNP, anti SSA/SSB, c-ANCA, and p-
ANCA. The antiphospholipid antibodies were negative. Neu-
roinflammatory work-up revealed a negative neuromyelitis op-
tica antibody, no oligoclonal bands on cerebrospinal fluid, and
normal methylmalonic acid and serum protein electrophoresis.
The patient was diagnosed with transverse myeli-
tis at the outside facility without having clear findings on
MRI to support that diagnosis, which was based solely on
symptoms of urinary retention. She was started on meth-
ylprednisolone, 1 gram for three days. Urinary reten-
tion resolved, but the patient remained fatigued. Steroids
were discontinued and the patient was discharged home.
Noacuteeventsoccurred untileightweekslaterwhensheagain
presented to her local hospital with nausea, vomiting, diarrhea,
urinary retention, and fevers. Her temperature prior to presen-
tation was 39.5°C. Transverse myelitis was suspected again and
the patient was transferred to our facility for further evaluation.
Upon presentation to our facility, the patient’s exam was
non-focal and unremarkable except erythematous rash on chest
and back. She was alert and oriented to person, place, and
time. Speech was intact for fluency, comprehension, articula-
tion, repetition, and naming. Cranial nerves II-XII were intact.
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Strength was 5/5 throughout; deep tendon reflexes were 2/4
throughout, and plantar response was down-going. Coordina-
tion was intact to finger-to-nose, heel-to-shin, and rapid alter-
nating movements. Sensation was intact to light touch and pin
prick; vibratory sensation was felt for more than 10 seconds at
the bilateral great toes. Muscle tone and bulk were normal with
no fasciculation, tremor, or pronator drift. Gait was normal and
the patient was able to perform heel, toe, and tandem walk.

MRIs of the head and cervical spine revealed a fluid-at-
tenuated inversion recovery (FLAIR) signal abnormality in
the dorsal medulla and left lateral upper cervical spinal cord.
This finding was not present on films performed at the out-
side facility. There was no MRI or clinical finding suggestive
of transverse myelitis. Lumbar puncture revealed an open-
ing pressure of 20 cm H,O, red blood cell count of 30/UL,
white blood cell count of 80/UL with 6% neutrophils and 56%
lymphocytes, glucose of 35 mg/dl, and protein of 48 mg/dl.

Clinically, the patient did not have signs of infection.
Her fever had resolved. An infectious disease specialist was
consulted and agreed with holding antibiotics at that time.
Fever returned with nightly spikes to greater than 103°F.
She was treated with acetaminophen and fever resolved
with one dose. The patient required frequent catheteriza-
tion to empty her bladder. All other symptoms persisted.

Lumbar puncture was repeated two days after admis-
sion and revealed opening pressure of 8 cm H,O, red blood
cell count of 0, white blood cell count of 380 with 63% neutro-
phils and 20% lymphocytes, glucose of 32 mg/dl, and protein
of 69 mg/dl. Oligoclonal bands were negative. In light of this
increase in white blood cell count, MRI findings in the brain-
stem, and return of fever, the patient was started empirically
on ampicillin for Listeria coverage as it was suspected as the
most likely organism contributing to her rhombencephalitis.

Her fevers continued cyclically with spikes of greater
than 102°F overnight every night. Rheumatologic work-
up revealed antinuclear antibodies of 380 with nucleolar
pattern, complement C3 of 19.6 mg/dl, complement C4 of
greater than 5.0 mg/dl, complement CH50 of 3 AU, anti-
Smith positive, anti-RNP positive, anti-SSA and SSB nega-
tive, and ds-DNA positive. IgM, IgA, and IgG were with-
in normal limits. Histoplasma antigen also was negative.

The patient had an erythematous rash on her back and
chest throughout admission. The patient reported a similar
rash had accompanied her two prior episodes as well, which
would improve once steroids were initiated. The rash was de-
scribed as a v-shaped, photo-distributed erythematous area
with scaly papules on the anterior chest (Figure 1). A punch
biopsy was consistent with cutaneous lupus erythematosus
(Figure 2). The v-shape rash and interface dermatitis can be

seen in dermatomyositis, but the patient had no muscle weak-
ness, Gottron’s papules, and heliotrope rash on physical ex-
amination and her CPK, aldolase and anti Jo were negative.

Figure 1. A v-shaped, photo-distributed erythematous area with scaly

papules on the anterior chest.
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Figure 2. Vacuolar interface dermatitis with scale, epidermal thinning
and scattered necrotic keratinocytes in the epidermal spinous layer;
basal layer vacuolization and a dermal infiltrate of lymphocytes, histio-
cytes and melanophages (hematoxylin-eosin, X200).

Lumbar puncture was repeated and revealed an opening
pressure of 12.5 cm H,O, red blood cell count of 53/UL, white
blood cell count of 100/UL with 19% neutrophils and 57% lym-
phocytes, glucose of 55 mg/dl, and protein of 176 mg/dl. Ampicil-
lin was discontinued in light of these results as well as no appre-
ciable improvement in cerebrospinal fluid white blood cell count
after one week of treatment. The patient was started on predni-
sone for systemic lupus erythematosus and discharged home.

Since discharge, the patient has been followed closely as
an outpatient. Disease modifying anti-theumatic drug thera-
py (DMARD) was initiated with mycophenolate mofetil 1,000
mg twice a day and hydroxychloroquine 200 mg twice a day.
She improved clinically and has been tapered off prednisone.

DISCUSSION

Rhombencephalitis (RE) has a wide variety of etiolo-
gies, some potentially severe and life threatening with-
out proper early diagnosis and treatment. The etiologies
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include infections, autoimmune diseases, and paraneoplastic
syndromes.? The most common infectious etiologies include
Listeria, enterovirus 71, and herpes viruses, while the most
common autoimmune etiology is Behget’s disease. RE is seen
in SLE and relapsing polychondritis.""* The exact pathogen-
esis is not known, but large numbers of pathophysiologic pro-
cesses are hypothesized to be involved, including anti-neuronal
antibodies, antibodies against ribosomal P-protein, cytokines,
vascular injury induced by circulating immune complex, oc-
clusive vasculopathy as a result of endothelial cell activation
induced by cytokines and complement activation, or macro-
and microvascular thrombosis induced by antiphospholipid
antibodies. In the later stages of disease, cerebrovascular mani-
festations often are related to accelerated atherosclerosis.''*'
However, direct and unequivocal evidence for the implica-
tion of any of the above-mentioned mechanisms is lacking.

The clinical features of RE include altered mental status, hal-
lucination, headache, unilateral cranial nerve paresis (mainly
V, VII, VI, IX, and X), cerebellar deficits (hemiataxia, vertigo, or
dysarthria), respiratory failure, dysphagia, quadriplegia, ocular
movement dysfunction, meningitis, and encephalopathy.!¢®
Our patient had headache followed by the development of en-
cephalopathy. There is no single test laboratory or imaging find-
ing which is diagnostic for NPSLE. The diagnosis is established
based on the constellation of clinical presentation, serologic tests,
and neuroimaging techniques which are used to exclude other
potential etiologies prior to the diagnosis of SLE related RE.

Our patient did not have another possible explanation for
RE and her serologic testing was supportive of a new diag-
nosis of SLE (SLICC classification criteria: cutaneous lupus,
positive ANA, positive anti-ds DNA, and hypocomplement-
emia). The serologic studies revealed elevated anti-double
stranded DNA and hypocomplementemia, suggestive of active
disease. The cerebrospinal fluid analysis in CNS lupus usu-
ally presents with lymphocytic pleocytosis and elevated pro-
tein.” MRI of the brain is the imaging modality of choice in
case of CNS lupus, especially rhombencephalitis. The usual
MRI findings in rhombencephalitis are increased signal inten-
sity in the pons, medulla, upper cervical cord, and cerebellum
more frequently than the midbrain on T2-weighted images.”

Therapy usually consists of high-dose intravenous corti-
costeroids followed by slow oral tapering doses.?* The most
commonly used steroid sparing agents in these cases are aza-
thioprine or cyclophosphamide. Less frequently used im-
munosuppressive agents include cyclosporine, methotrexate,
and anti-tumor necrosis factor alpha (TNF-a) agents.”*? The
most commonly used steroid sparing agents are azathioprine,
mycophenolate mofetil,

or cyclophosphamide. Mycophe-

nolate mofetil was chosen given its more favorable side ef-
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fect profile compared to cyclophosphamide and case reports
of aseptic meningitis in association with azathioprine.>*

Some poor prognostic factors include repeated attacks, in-
complete recovery, progression of disease, and a high level
of CSF pleocytosis during the acute attack.**?* About 25%
of patients have complete recovery, while 75% have re-
sidual motor, sensory, visual, and cognitive impairments.

CONCLUSION

SLEmay have variable CNSmanifestations. SLE should be con-
sidered as a potential cause of rhombencephalitis. MRIis useful in
demonstrating brain lesions and in evaluating treatment efficacy.
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INTRODUCTION

Mucormycosis manifests in a variety of different clinical
presentations in humans, particularly in immunocompro-
mised patients and those with diabetes mellitus." The agents
of mucormycosis are common in the environment and can
be found on decaying vegetation and in the soil.> All humans
have ample exposure to these fungi during day-to-day ac-
tivities. The fact that mucormycosis is a rare human infec-
tion reflects the effectiveness of the intact human immune
system. This is supported by the finding that almost all hu-
man infections, due to the agents of mucormycosis, occur in
the presence of some underlying compromising condition.

We report a case of devastating rhino-orbital mucor-
mycosis in a patient with uncontrolled diabetes result-
ing in exenteration of the left eye. Prognosis is poor for
patients with brain, cavernous sinus, or carotid involve-
ment.**> Hence, it is important to make an early diagnosis
and initiate appropriate treatment, along with strict glyce-
mic control in diabetics, to decrease morbidity and mortality.

CASE REPORT

A 67-year-old male with stage IV chronic kidney disease,
sleep apnea, coronary artery disease status post coronary artery
bypass graft, and uncontrolled diabetes mellitus presented to an
outside hospital with headache, nasal congestion, diplopia, and
photophobia. The patient had invasive fungal sinusitis and un-
derwent endoscopic sinus surgery and debridement. Cultures
grew Rhizopus. The patient was transferred to our hospital after
he became blind in the left eye (reportedly the night prior to
transfer) for further aggressive management with endoscopic
sinus surgery for debridement of invasive fungal sinusitis.

On exam, the patient had proptosis of the left eye. He had left
afferent pupillary defect, severely restricted gaze, and decreased

sensationin all branches of the trigeminal nerve. Labs were signif-
icant for hemoglobin of 9.2 g/dl, a white blood count of 13.5 K/ul,
BUNof62mg/dl, creatinineof2.05mg/dl, and glucoseof323mg/dl.

Maxillofacial computed tomography (CT) showed inter-
val left maxillary antrectomy with improvement in max-
illary sinusitis, progression in left ethmoid, frontal and
bilateral sphenoid sinusitis, and development of post-
septal fat stranding with asymmetric prominence of op-
tic nerve consistent with orbital (post-septal) cellulitis.

Ophthalmology was consulted and the patient underwent left
medial orbital exploration and radical orbital exenteration. Pa-
thology showed involvement of middle turbinate, inferior orbital
nerve, orbital floor bone, and orbital contents with fungal organ-
isms with vascular invasion consistent with Mucor (Figure 1).
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with vascular invasion consistent with Mucor.

The patient was started on piperacillin and tazobactam, mi-
cafungin sodium, and amphotericin B; oral posaconazole was
added later. Strict glycemic control was targeted and achieved
throughout the hospital course. Piperacillin and tazobactam
was discontinued on discharge. The patient was discharged to
a skilled nursing facility [SNF] and advised to continue IV am-
photericin and micafungin sodium, to complete a total of four
weeks, and oral posaconazole indefinitely. He did well while he
was on IV antifungals; once the duration of IV antifungals ended,
he rapidly deteriorated and eventually passed away at the SNF.

DISCUSSION

Mucormycosis can manifest as devastating rhino-orbital-
cerebral (ROC) and pulmonary infections in immunocompro-
mised patients and in diabetics." The genera common in hu-
mans are Rhizopus, Mucor, and Rhizomucor. The hyphae are
broad, irregularly branched, and have rare septations. Rhizopus
organisms have an enzyme, ketone reductase, which allows
them to thrive in high glucose, acidic conditions. ROC and pul-
monary mucormycosis are acquired by inhalation of spores.
Infection usually begins in the nasal turbinates or alveoli.®
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The agents of mucormycosis are angioinvasive; infarction of
infected tissues is a hallmark of invasive disease.” Predisposing
conditions are diabetes mellitus, particularly with diabetic keto-
acidosis, glucocorticoid use, hematologic malignancies, hema-
topoietic stem cell/solid organ transplantation, deferoxamine,
iron overload, AIDS, IV drug use, trauma/burns and malnutri-
tion. ROC mucormycosis presents with fever, nasal ulceration/
necrosis, periorbital/facial swelling, decreased vision, ophthal-
moplegia, sinusitis, and headache. Signs of orbital involvement
are periorbital edema, proptosis, and blindness. Facial numb-
ness results from infarction of sensory branches of trigeminal
nerve. The spread of infection from the ethmoid sinus to the
frontal lobe results in obtundation. Spread from the sphenoid
sinuses to cavernous sinus can result in cranial nerve palsies,
thrombosis of the sinus, and involvement of carotid artery.

ROC mucormycosis should be suspected in patients with
diabetes mellitus and metabolic acidosis who present with si-
nusitis, altered mentation, and infarcted tissue in the nose/
palate.? The diagnosis of mucormyecosis relies upon the iden-
tification of organisms in tissue by histopathology with cul-
ture confirmation. However, culture often yields no growth
and histopathologic identification of an organism with a
structure typical of Mucorales may provide the only evi-
dence of infection. A clinician must think of this entity in the
appropriate clinical setting and pursue invasive testing to es-
tablish a diagnosis as early as possible. The presence of the
characteristic hyphae in a clinical specimen provides a pre-
sumptive diagnosis that should prompt further evaluation.

Further evaluation includes imaging of the head with ei-
ther CT or magnetic resonance imaging (MRI) to look for si-
nus involvement and evaluate contiguous structures, such
as the eyes and brain.® Treatment of mucormycosis includes
surgical debridement and antifungal therapy.” IV ampho-
tericin B is the drug of choice for initial therapy.”® Lipid
formulation of amphotericin B is preferred over ampho-
tericin B deoxycholate to deliver a high dose with less neph-
rotoxicity. The usual duration of treatment with IV ampho-
tericin B is several weeks, until a favorable clinical response
is achieved and at that point can be switched to posaconazole.

Posaconazole is used as step-down therapy for patients who
have responded to amphotericin B. Posaconazole also can be
used as salvage therapy for patients who do not respond or
cannot tolerate amphotericin B. For salvage therapy, the deci-
sion to use oral or intravenous posaconazole depends on how
ill the patient is, whether an initial course of amphotericin B
was administered, and whether the patient had a functioning
gastrointestinal tract. When switching to oral posaconazole,
delayed-release formulation (300 mg every 12 hours on the
first day, then 300 mg once daily) is favored.! Therapy with

posaconazole should continue until there is clinical resolution
of the signs and symptoms of infection, as well as resolution of
radiographic signs of active disease which often takes months.
Isavuconazole, available in both an IV and an oral formula-
tion, can be used if the patient cannot tolerate posaconazole.
[Micafungin]
ity against the agents

Echinocandins have no in vitro activ-
of mucormycosis,”*** but Rhi-
zopus oryzae, the most common cause of mucormy-
cosis, expresses the target enzyme for echinocandins,
suggesting that these agents may have clinical utility.”

Mortality from ROC mucormycosis ranges from 25% to 62%.
Factors associated with death are delayed diagnosis, presence
of hemiparesis/hemiplegia, bilateral sinus involvement, leuke-
mia, renal disease, and deferoxamine use.”” Prognosis is poor

for patients with brain, cavernous sinus, or carotid involvement.

CONCLUSION

ROC mucormycosis is an invasive dis-
ease with high mortality. Despite early
diagnosis and aggressive combined surgi-

cal and medical therapy, the prognosis for recovery
Bilateral

prognostic

from mucormycosis is  poor. sinus  in-

volvement is one of the poor indicators.

Our patient had bilateral sphenoid sinus involvement. Hence,
being cognizant of the clinical manifestations and presentation is
important for an early diagnosis and initiating appropriate treat-
mentattheearliestis crucial to decrease morbidity and mortality.
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INTRODUCTION

Scurvy, or vitamin C deficiency, is rare in industrialized coun-
tries.! Vitamin C is an essential nutrient that is derived from the
diet and patients with poor nutritional intake are primarily those
affected.Inindustrialized nations, scurvyisobserved mostly with
severely malnourished patients, such as those living in poverty,
drug or alcohol abusers, and neglected children or the elderly.?

Patients can present with vague constitutional symptoms
including fatigue, irritability, myalgia and vasomotor insta-
bility.> The classic manifestations, which occur later, include
perifollicular petechiae, bleeding gums, purpura, hemar-
throses, coiled or corkscrew hairs, hyperkeratosis, and poor
skin healing. Treatment is oral vitamin C replacement. Be-
cause vitamin C is nearly ubiquitous in the modern diet, it is
rare to find a person with a vitamin C allergy.? There are no
reports of allergy to oral vitamin C and only a few reported
hypersensitivities to the vitamin C derivatives used in cos-
metics.* We report the first case, to our knowledge, of severe
hypovitaminosis C due to vitamin C allergy and avoidance.

CASE REPORT

A 51-year-old male presented with acute onset of bilateral
lower extremity rash and dermal pruritus after ingesting a
multivitamin tablet the night prior. He had a history of chronic
generalized nonpruritic rash aside from the present dermal
eruption. He also had a history of poor dentition, limited diet
consisting mostly of fast food, and vitamin C deficiency for
which he tried oral replacement therapy on three occasions. He

reported not visiting a physician for 10 years. He denied a his-
tory of recent trauma, travel, tick bites, or medication changes.

Pertinent medical history included a 30 pack-year history
of tobacco exposure. On physical examination, he had nor-
mal vitals, poor dentition, and three skin findings: 1) a chronic
large ecchymoses over his lower abdomen, groin, and right
thigh, 2) pitting edema in the lower extremities, and 3) acute
palpable petechiae on his anterior shins with excoriations. Cu-
taneous punch biopsy demonstrated noninflammatory pur-
pura with many extravasated erythrocytes. The biopsy was
negative for neutrophilia, leukocyte karyorrhexis, endothelial
cell alteration, or perivascular fibrin deposits (Figure 1). Infec-

tious, autoimmune, and tick born etiologies were ruled out.
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Figure 1. Cutaneous punch biopsy with non-inflammatory purpura
and many extravasated erythrocytes. Notably, there is absence of neu-
trophilia, leukocyte karyorrhexis, endothelial cell alteration, or peri-
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vascular fibrin deposits.

The patient was severely vitamin C deficient with a vitamin
Clevel less than 0.1 mg/dl (reference range 0.6 - 2.0 mg/dl), con-
sistent with his history of avoiding ascorbic acid due to previ-
ous presumed allergic reactions. The vitamin C deficiency was
believed to have caused his current mucocutaneous symptoms.
He previously had taken ascorbic acid on three different occa-
sions during his early adulthood. During all three episodes,
he developed generalized hives within one hour of taking the
medication. He denied associated angioedema, anaphylaxis
symptoms, difficulty breathing, wheezing, cough, rhinorrhea,
nasal congestion, sneezing, post-nasal drip, or gastrointestinal
symptoms with these episodes. He recalled developing hives
after eating oranges or drinking orange soda; skin testing as
a child was positive to orange. Since then, he has avoided
ascorbic acid supplements and foods high in ascorbic acid. He
had not seen an allergist for follow-up during his adult life.

During his inpatient hospitalization, an allergist was con-
sulted to address the possibility of ascorbic acid allergy and vi-
tamin C desensitization. It was difficult to orchestrate inpatient
vitamin C skin testing and there are no validated skin testing
protocols for this nutritional supplement described in the medi-
cal literature. A protocol for desensitization using liquid ascor-
bic acid was created as no protocols existed in the literature.
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The desensitization started with 1/10,000th of the final dose (100
mg) and slowly titrated up by 100% increments at each step to
the full dose of 100 mg three times a day (Table 1). After each
step, the patient was observed for 15 - 30 minutes. If he did not
exhibit symptoms of allergic reaction, he was advanced to the
next step. The patient then received full doses every eight hours
thereafter. The patient tolerated the entire regimen without ad-
verse events and was discharged with the oral supplement.

Table 1. Drug desensitization protocol of ascorbic acid with

goal dose of 100 mg PO TID.

Dose # Concentration Dose
1 1:10,000 0.01 mg
2 1:5,000 0.02 mg
3 1:2,500 0.04 mg
4 1:1,250 0.08 mg
5 1:625 0.16 mg
6 1:300 0.33 mg
7 1:150 0.67 mg
8 1:75 1.3 mg
9 1:40 2.5 mg
10 1:20 5mg
11 1:10 10 mg
12 1:5 20 mg
13 1:2.5 40 mg
14 Full strength dose 100 mg

Total tolerated dose 180.11 mg

DISCUSSION

Vitamin C is an essential nutrient obtained from our
diet.! Vitamin C and its derivatives are used safely in food,
cosmetic, and pharmacology industries.? Although scur-
vy is rare in industrialized nations, it is seen in cases of
poor nutrition and can lead to severe and fatal conditions.

A few reports of allergic reactions to vitamin C derivatives
were found in topical cosmetics, resulting in contact derma-
titis."® One abstract reported an allergic reaction after IV ad-
ministration.* Another case reported a delayed type hyper-
sensitivity reaction to oral ingestion of vitamin C, but there
have not been any reports regarding desensitization to oral
vitamin C.> This is the first case that described a desensitiza-
tion protocol for oral vitamin C and one of the few cases of
oral hypersensitivity with strict avoidance leading to scurvy.

In hindsight, this patient would have benefited from a
prior proper allergic evaluation and education. His scurvy
may have been avoided if he had received appropriate de-
sensitization during young adulthood. Since vitamin C is
ubiquitous in several foods, it raises the question if the pa-

70

tient was truly allergic to vitamin C. He actually may have

been allergic to an excipient in oral vitamin C products.

In spite of repeated attempts to get the patient to keep a fol-
low-up appointment and to contact the patient electronically
and by mail, he was lost to follow-up. We are unaware if his
clinical symptoms from scurvy improved or if he was able to
eat any other foods containing vitamin C. He certainly tolerated
oral vitamin C for more than seven days while hospitalized.

CONCLUSIONS

Patients with allergies to foods, particularly those that af-
fect intake of essential nutrients such as vitamin C, need
proper allergic evaluation, follow-up, and education to re-
ceive therapy to prevent serious consequences of nutritional
deficiencies. In this case, an apparently successful desensi-
tization was performed and long-term vitamin C replace-
ment hopefully would alleviate the clinical symptoms of
scurvy due to vitamin C hypersensitivity and avoidance.
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INTRODUCTION

Pheochromocytoma and paraganglioma are neuroendo-
crine tumors that can cause hypertension, anxiety, and pal-
pitations, and are considerations in the evaluation of second-
ary causes of hypertension.! Medications used to control
mood disorders, especially selective serotonin and norepi-
nephrine reuptake inhibitors (SNRIs), specifically venlafax-
ine, can mimic such neuroendocrine tumors both biochemi-
cally, through elevations in normetanephrine levels, and
clinically, through elevations in blood pressure and heart rate.

SNRIs increase the activity of serotonin and norepineph-
rine in the brain. Milnacipran HCI (Savella®) is an SNRI that
is indicated for the management of fibromyalgia in adults; it
is not indicated for management of depression, although the
drug is chemically similar to other SNRIs used in treating de-
pression.? Recent studies, however, have demonstrated the ef-
ficacy of milnacipran in the treatment of major depression.**
In contrast with venlafaxine and duloxetine, which have a
higher affinity for serotonin than for norepinephrine recep-
tors, milnacipran has a balanced ratio of potency in the inhi-
bition of norepinephrine and serotonin uptake.® Adverse ef-
fects of milnacipran most commonly include nausea (37%),
headache (18%), constipation (16%), hot flush (12%), and
insomnia (12%).”® Other side effects of serotonin syndrome
and increased suicidal behavior, especially in the young
age group, are similar to antidepressants of the same class.

We describe a patient with resistant hypertension on mil-
nacipran. This case revealed the relationship between milnacip-
ran use and hypertension through elevation of catecholamines.

CASE REPORT

A 64-year-old female with uncontrolled hypertension,
type 2 diabetes, and hyperlipidemia was seen in the endo-
crinology clinic after her primary care physician raised a
question of a possible pheochromocytoma. Her symptoms
had gotten worse over a period of five years and included
palpitations, hyperhidrosis, headaches, anxiety, and dizzi-
ness with standing. The patient had been taking milnacip-
ran for several years for the treatment of severe fibromyalgia.

Prior to this presentation, she had a five-year work-up for
secondary causes of hypertension after holding milnacipran
for a few weeks, including aldosterone to renin ratio and thy-
roid function tests; all results were normal (Table 1). She had
a modestly elevated 24-hour urine for normetanephrines at
1381 with normal urinary metanephrines (Table 1). A clonidine
suppression test was normal, with a suppression rate greater
than 50%. CT of the abdomen and pelvis was unremarkable.

Repeat studies in the endocrinology clinic, while she was on
milnacipran, revealed elevated plasma normetanephrine as well
as elevated 24-hour urine norepinephrine and normetaneph-
rines with the other labs unremarkable (Table 1). After these lab
results, a metaiodobenzylguanidine (MIBG) scan and CT scan
of the abdomen and pelvis showed no evidence of pheochro-
mocytoma. Therefore, a PET scan was obtained as a localiza-
tion study for a pheochromocytoma or a paraganglioma; the
scan came back negative. It was concluded that, in the setting of
normal PET, CT, and MIBG scans, the likely source of elevated
normetanephrines, and probable cause of worsening hyperten-
sion, dizziness, palpitations, and sweating was milnacipran.

DISCUSSION

Serotonin norepinephrine reuptake inhibitors commonly are
prescribed as therapy for depression and for fibromyalgia.”!
The three SNRIs approved in the United States are venlafax-
ine, duloxetine, and milnacipran. Although venlafaxine and
duloxetine have a 30- and 10-fold selectivity, respectively, for
serotonin, milnacipran is nonselective in blocking the uptakes
of norepinephrine and serotonin."" In our case, a neuroendo-
crine tumor (e.g., a pheochromocytoma or a paraganglioma)
was ruled out through serology and imaging. Specifically, CT
scanning has a sensitivity of greater than 93% in the detection of
pheochromocytomas and a specificity of 95% in the diagnosis
of these tumors.'> Whereas for MIBG, sensitivity is 86 - 90% for
pheochromocytomas (especially in extra-abdominal tumors);
specificity is as high as 99% with I-MIBG and is higher with I-
MIBG (90% sensitivity, 100% specificity).”*"* CT of the abdomen
and MIBG showed no evidence of pheochromocytoma in our
case. In addition, PET scan has 78% sensitivity for nonmeta-
static pheochromocytomas and 76% sensitivity for metastatic
pheochromocytomas, and is considered the best means of lo-
calizing primary pheochromocytomas and ruling out metasta-
ses.”? The PET scan was negative in our case.
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Table 1. Labs obtained by primary care and endocrinology.

Labs

First Set

Second Set

Plasma Norepinephrine

590 (ref 0-874)

Plasma Epinephrine

29 (ref 0-62)

Plasma Dopamine

<30 (ref 0-48)

Urine Normetanephrine

502

24-hour Urine
Normetanephrine

1381 (ref 82-500)

2251 (ref 82-500)

Urine Metanephrine

33

24-hour Urine

91 (ref 45-290)

81 (ref 45-290)

Metanephrine

Urine Epinephrine 1

24-hour Urine

Epinephrine 3 (ref 0-20) 6 (ref 0-20)
Urine Norepinephrine 60

24-hour Urine
Norepinephrine

78 (ref 0-135)

165 (ref 0-135)

Urine Dopamine

131

24-hour Urine Dopamine

360 (ref 0-510)

74 (ref 0-510)

24-hour Urine Free

11 (ref 0-50)

Cortisol

Free T4 1.22 (ref 0.7-1.71)

Total T3 156 (ref 80-181)

TSH 1.263 (ref 0.4-4) 1.418 (ref 0.35-5)
Plasma Metanephrine <0.2 (ref <0.5)
Plasma Normetanephrine 1.2 (ref < 0.9)
24-hour Urine VMA 4 (ref 0-7.5)

24-hour Urine Creatinine

1189 (ref 500-2000)

1340 (ref 500-2000)

Patients generally tolerate SNRIs well and milnacipran
has an excellent cardiovascular safety profile with little effect
on electrophysiologic values.”®'* Clinical investigators have
documented very modest increases in heart rate (3 - 5 beats/
min) and systolic pressure (1 - 3 mmHg) in study subjects
who took 100 to 200 mg of oral milnacipran daily. In rare in-
stances, however, oral milnacipran has caused significant and
sustained hypertension and tachycardia,®'® which appeared to
occur in our patient. Intravenous milnacipran has increased
heart rate significantly (by approximately 19% in the first 50
minutes) and systolic blood pressure (by approximately 21%
in the first 10 minutes)."* For instance, one patient with manic-
depressive psychosis who took 100 mg/d of oral milnacipran
developed a hypertensive response (blood pressure, 160/100
mmHg)'; another patient who took 150 mg/d of milnacipran
developed severe hypertension, but his blood pressure fell to
acceptable levels when the dose was reduced to 100 mg/d."”

One randomized study revealed that fibromyalgia pa-
tients receiving milnacipran had mean increases in blood
pressure, both systolic and diastolic, by 4 - 5 mmHg, and
heart rate by 13 - 14 bpm."® On the other hand, in a three
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year study of milnacipran for the treatment of fibromyal-
gia which included 1227 patients, clinically significant in-
creases in blood pressure or heart rate occurred in < 1.1% of
patients, whereas nausea (25.9%) and headache (13.4%) were
the most common events.”” There also were increases in su-
pine blood pressure (+4/3 mmHg) and heart rate (+5 bpm)."”

The proposed mechanism of hypertension from SNRIs is in-
creased vascular resistance, mediated by increased noradren-
ergic neurotransmission secondary to greater availability of
norepinephrine at the postjunctional receptor.! This increase in
noradrenergic neurotransmitters associated with SNRIs is sup-
ported further in a case of Tako Tsubo cardiomyopathy which
was reported in a patient after an overdose of the SNRI, venla-
faxine.' In that case, the urinary collection showed an elevated
norepinephrine of 122 ug/24 h (normal level < 100 ug/24 h),
comparable to our case, indicating that milnacipran can be as-
sociated with this noradrenergic response manifested by wors-
ening hypertension, tachycardia, palpitations, and dizziness.

In another prospective study, plasma normetanephrine
levels were increased in four patients receiving either venla-
faxine or desvenlefaxine, including one patient with a level
of 8800 pmol/L," which further reinforces the correlation be-
tween the SNRI, specifically milnacipran in our case, and el-
evated catecholamines, namely normetanephrines. In one
study comparing milnacipran to selective serotonin reup-
take inhibitors (SSRIs) for major depression management,
milnacipran was associated with a higher incidence of head-
ache, dry mouth, and dysuria,® with our patient presenting
with complaints of headaches and dry mouth. The tolerabil-
ity of milnacipran was comparable to that of the SSRIs, with
a higher incidence of dysuria with milnacipran, and a higher
frequency of nausea and anxiety with the SSRIs.* Milnacipran
may offer clinical advantages over tricyclic antidepressants
(TCAs) in terms of tolerability, and over SSRIs in terms of ef-
ficacy. In particular, the lack of cardiovascular adverse events
appears to offer advantages in cases of deliberate overdose.’

Our case confirmed that elevated normetanephrine levels
do not always indicate the presence of pheochromocytoma/
paraganglioma and illustrated that milnacipran use, in particu-
lar, can mimic the symptoms of these neuroendocrine tumors.
A similar finding was mentioned in a study by Neary et al.
which concluded that before blood is drawn to measure cat-
echolamine levels, patients should discontinue all medications
that could interfere with the results. SNRIs, such as venlafaxine
(Effexor®), historically, and milnacipran (Savella®), as described
in our case, could interfere with elevations in neuroendocrine
hormones and may contribute to worsening blood pressure,
dizziness, sweating, and palpitations. Therefore, the patient
was switched to another antidepressant that did not affect
these hormones and, more recently, the patient reported sig-
nificant improvement in her headaches, palpitations, and diz-
ziness and her blood pressure has been within normal limits.
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INTRODUCTION

Despite the allergic, inflammatory, and immunologic modu-
lating properties of corticosteroids, acute and delayed hyper-
sensitivity reactions have been reported.”® There is increas-
ing data regarding hypersensitivity reactions to systemic
corticosteroids from these reports. The prevalence of hyper-
sensitivity reactions with topical corticosteroids is 2.9 - 6%
and less than 1% with inhaled and systemic corticosteroids.*!?

Delayed hypersensitivity reactions after topical corticoste-
roid use have been reported for decades and they were rec-
ognized as the allergen of the year in 2005 by the American
Contact Dermatitis Society."* Acute IgE-mediated hypersen-
sitivity reactions occurring within one hour are characterized
by urticaria and anaphylaxis; while delayed T-cell mediated
reactions are characterized by urticaria and maculopapular
exanthems."!® Reactions may occur to the corticosteroid or to
its allergens, making it difficult to identify the true culprit.”

We identified a patient without pre-existing urticaria
who exhibited hypersensitivity reactions to oral steroids
(prednisone and methylprednisolone), inhaled corticoste-
roids/long-acting beta agonists (fluticasone/salmeterol and
budesonide/formoterol), and aspirin which caused acute ur-
ticaria, angioedema, and bronchospasm. Clinicians, particu-
larly emergency room staff, must be aware of the potential
for hypersensitivity to corticosteroids and consider it in the
differential diagnosis of a patient who has received corticoste-
roids with subsequent sequelae of a hypersensitivity reaction.

CASE REPORT

The patient was a 58-year-old female with a history of al-
lergic rhinitis, classic aspirin exacerbated respiratory disease
(AERD), and drug-induced urticaria for almost three decades.
DHer first prednisone exposure was thirty years prior for an

asthma exacerbation. Within 12 hours, she developed urticar-
ia and has not used oral steroids since. In 2012, she was giv-
en methylprednisolone for asthma and developed urticaria
within 12 hours after the initial dose (Figure 1). She was chal-
lenged with prednisone 60 mg, and a similar reaction was ob-
served. Additionally, she had developed urticaria within sev-
eral hours of using fluticasone/salmeterol and budesonide/
formoterol. Interestingly, she has tolerated inhaled flutica-
sone, intranasal fluticasone, and inhaled beta agonists alone,
making the etiology of this reaction difficult to determine.

As the patient had AERD, we attempted aspirin desensitiza-
tion, but she developed mild urticaria prior to desensitization
with a pretreatment protocol of prednisone. The patient was
brought back for aspirin desensitization without prednisone,
and over the next six hours had progressive urticaria associated
with difficulty breathing. Thus, the desensitization was discon-
tinued. Her tryptase level was normal. Given her recurrent im-
mediate and delayed hypersensitivity reactions to systemic and
inhaled corticosteroids, further diagnostic testing was pursued.

Figure 1. Acute urticaria appeared within 12 hours after taking oral
prednisone.

Skin testing. We used the following medications for test-
ing: prednisolone sodium phosphate oral solution 3 mg/1
ml (Morton Grove Pharmaceuticals, IL), dexamethasone so-
dium phosphate injection suspension 4 mg/1 ml (APP Phar-
LLC, Schaumburg),
etate injection suspension 40 mg/l ml (Novaplus, USA),

maceuticals, methylprednisolone ac-
and saline negative control and histamine positive control.

Skin puncture tests (SPT; Table 1) were performed with each
of the corticosteroids in 10-fold increasing concentrations (1:100,
1:10, to undiluted). A wheal > 3 mm larger than the negative
control (saline) was considered positive. Tests were read at 20
minutes. Intradermal tests (Table 2) with the same corticoste-
roids were performed in 10-fold increasing concentrations
(1:100 to 1:10) only if the SPTs were negative. Skin puncture
tests (SPT; Table 1) were performed with each of the cortico-
steroids in 10-fold increasing concentrations (1:100, 1:10, to
undiluted). A wheal > 3 mm larger than the negative control
(saline) was considered positive. Tests were read at 20 minutes.
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Intradermal tests (Table 2) with the same corticosteroids were
performed in 10-fold increasing concentrations (1:100 to 1:10)
only if the SPTs were negative. One volunteer who was known
to tolerate corticosteroids was used as a control. His skin test-
ing was negative with adequate positive and negative controls,
verifying these were non-irritating concentrations of steroid.

By traditional skin testing, she was positive to all ste-
roids and should avoid systemic steroids. It was also de-
termined that she would not be able to tolerate aspi-
desensitization =~ with

rin corticosteroid  premedication.

Table 1. Skin puncture test results.

REAGENT WHEALELARE | REsuLTS
Percutaneous testing
Saline 0/0 Negative
Histamine 5/5 Positive
Prednisolone 3 mg/ml (1:100) 0/0 Negative
0 m 212 Negative
Dexamethasone 4 mg/ml (1:100) 0/0 Negative
Prednisolone 3 mg/ml (1:10) 0/0 Negative
10y o 0/0 Negative
Dexamethasone 4 mg/ml (1:10) 2/2 Negative
Prednisolone 3 mg/ml 0/0 Negative
Methylprednisolone 40 mg/ml 4/4 Positive
Dexamethasone 4 mg/ml 4/6 Positive
Table 2. Intradermal test results.
REAGENT WHEALITLARE | Resurts
Zero time 20 minutes after
Saline 7/0 Negative
Prednisolone 5/0 4/00
0.03 mg/1 ml (1:100) Negative
Methylprednisolone 5/0 6/9
0.4 mg/1 ml (1:100) Negative
Dexamethasone 5/0 7/00
0.04 mg/1 ml (1:100) Negative
Orapred 6/0 1(?/(_)
0.03 mg/1 ml (1:10) Positive

DISCUSSION

Corticosteroids often are referred to as “steroids” and are
produced synthetically. They are related closely to cortisol, a
hormone naturally produced from cholesterol within the adre-
nal cortex (Figure 2). Corticosteroids have been used since the
late 1940s for their anti-inflammatory and immunomodula-
tory effects to treat a wide variety of diseases.'® Despite their
clinical efficacy, steroids can induce multiple severe adverse
effects, including hypersensitivity reactions, weight gain,
agitation, and skin thinning, limiting their long-term use.”
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Figure 2. Structural formulas of different steroids.*”8

The overall rate of hypersensitivity reactions to corticoste-
roids appears to be low in comparison with their high utiliza-
tion.”” However, these reactions may be under-diagnosed; es-
pecially in cases where corticosteroids are being used to treat
an ongoing allergic reaction and the reaction to the corticoste-
roid may confound the clinical picture. Risk factors that have
been described for hypersensitivity reactions to corticosteroids
include atopy, contact dermatitis, drug allergy, asthma or re-
nal transplant. However, it is not clear if these are truly risk
factors or represent conditions in which corticosteroid use is
prevalent and therefore, a higher number of patients have hy-
persensitivity reactions.” The corticosteroids most frequently
implicated in hypersensitivity reactions are non-fluorinated,
such as topical hydrocortisone and budesonide and systemic
methylprednisolone and hydrocortisone.’*® In a few cases, the
reactions can be induced by salts, such as succinate, or rarely
by diluents such as carboxymethylcellulose or metabisul-
fite.>>" With topical corticosteroids, the reaction can be due to
other ingredients, such as neomycin or cetyl stearyl alcohol.

Some authors only found skin test positivity with the topi-
cal corticosteroid,**!° while others? showed that the corticoste-
roid was responsible for the reaction in a patient who devel-
oped bronchospasm after intravenous methylprednisolone. The
majority of hypersensitivity reactions to corticosteroids appear
to be due to Gell and Coombs Type I and Type IV immuno-
logically mediated mechanisms."?%%% Type I (acute) reactions
classically occur less than one hour after drug administration,
are mediated by drug-specific IgE antibodies, and typically
present with urticaria and anaphylaxis. Type IV (delayed) re-
actions are induced by T cells, occur within an interval of
twenty-four to forty-eight hours, and commonly present with
urticaria and maculopapular exanthems.>*'*?° Our patient had
evidence of an IgE mediated reaction based on the results of
the skin testing, utilized for acute hypersensitivity reactions.

Assessment of cross-reactivity to corticosteroids may be
difficult as most individuals have received corticosteroids
either topically or systemically at some point in the past.

&
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In many cases, patients do not remember receiving the corti-
costeroid, nor do they recall the type of corticosteroid they re-
ceived. In those cases, it is difficult to confirm whether the clini-
cal presentation is due to cross-reactivity or prior sensitization.

CONCLUSION

Hypersensitivity to corticosteroids is recognized more in the
literature.'>'*?° Corticosteroid reactions have important thera-
peutic consequences, given the frequency they are used in the
treatment of a myriad of disease processes.'>"*? Although rare,
allergic reactions to corticosteroids exist and an immunological
mechanism, IgE or T cell dependent, have been established.
Skin testing, in-vitro testing, patch testing, and drug provoca-
tion tests are useful diagnostic tools to determine sensitivity.
Patients who notice a new rash or worsening of their skin dis-
ease after using corticosteroids should alert their physicians,
who should be aware to the possibility of a hypersensitivity
reaction. Emergency room staff, in particular, must be aware
of corticosteroid hypersensitivity reactions and take this into
consideration in a patient who has received corticosteroids.
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