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ABSTRACT 
Anterior Cutaneous Nerve Entrapment Syndrome (ACNES) 
is a cause of chronic abdominal pain in which nerves become 
pathologically entrapped and irritated, leading to pain. The 
prevalence of the syndrome is 15 to 30 percent, and many 
treatment approaches begin with pharmacologic therapy. If 
pharmacologic therapy fails, trigger point injections, nerve 
blocks, and neurectomy are subsequent therapeutic options. 
We present the case of a 50-year-old female with chronic 
abdominal pain and steroid allergy who presented to the 
pain clinic after failed mainstay therapy including gabapen-
tin, amitriptyline, nortriptyline, duloxetine, NSAID, and 
acetaminophen. She was diagnosed with Anterior Cutane-
ous Nerve Entrapment Syndrome (ACNES). A primary 
intervention of Bilateral Transversus Abdominis Plane 
(TAP) Block with local anesthetic provided 80% pain relief. 
Following successful primary intervention, a secondary 
intervention of Pulsed Radiofrequency Ablation (PRF) pro-
vided pain relief for 2 months. 
Glossary of Terms:
ACNES – Anterior Cutaneous Nerve Entrapment Syndrome
TAP – Transversus Abdominis Plane
PRF – Pulsed Radiofrequency Ablation
RFA – Radiofrequency Ablation
Keywords: Nerve Entrapment, Abdominal Pain.

Introduction
Abdominal pain and associated gastrointestinal diseas-

es utilize a significant portion of healthcare resources in the 
United States. It is estimated that abdominal pain accounts 
for 5 to 10% of all chief complaints in the emergency depart-
ment, and that healthcare expenditures nationwide can 
exceed $10 billion annually.1,2 Therefore, adequately diag-
nosing and treating abdominal pain can have a dramatic 
impact in overall public health. Many etiologies behind 
abdominal pain exist, including hepatobiliary, cardiac, 
gastric, pancreatic, colonic, and genitourinary pathologies. 
Moreover, characterization of the pain itself can provide 

insight into causation. For example, visceral nerve fibers that 
innervate organs can cause poorly-localized, achy pain. In 
contrast, somatic fibers that innervate the peritoneum may 
cause sharp, well-localized pain.1

Another factor important to the appropriate treatment 
of abdominal pain is the chronicity of the problem. The 
approach to chronic undiagnosed abdominal pain starts 
with an appropriate history and physical exam. Further 
clues to diagnosis can be found in location of pain, particu-
larly the difference in etiologies behind localized and diffuse 
abdominal pain. Diffuse abdominal pain can be pathologi-
cally derived from disorders such as centrally mediated 
abdominal pain syndrome (CAPS), endometriosis, narcotic 
bowel syndrome, Ehlers Danlos Syndrome, mast cell acti-
vation syndrome, and chronic mesenteric ischemia. On the 
other hand, localized pain can be further differentiated using 
the Carnett’s Sign. Localized abdominal pain with a negative 
Carnett’s Sign can be indicative of functional dyspepsia or 
irritable bowel syndrome, while a positive Carnett’s Sign can 
point to chronic abdominal wall pain.3

Chronic abdominal wall pain, also known as Anterior 
Cutaneous Nerve Entrapment Syndrome (ACNES), is a 
cause of abdominal pain in which thoracic intercostal nerves 
are trapped and irritated by abdominal pressure or post-
operative scar tissue formation. Anatomically, as thoracic 
intercostal nerves exit the spinal neuroforamina, subcostal 
nerves can become trapped between the internal oblique 
and transversus abdominis, while lateral cutaneous nerves 
can become trapped between subcutaneous tissue and the 
external oblique.4 The prevalence of the syndrome ranges 
between 15 and 30 percent, with the most common age 
group affected being those between 30 and 50 years of age.5 
It is the underlying diagnosis in 2% of patients presenting to 
the emergency department with abdominal pain, and 10% 
of chronic abdominal pain cases in the outpatient setting.6 
Patients with ACNES traditionally present with well-local-
ized pain, with an increase in tenderness to palpation during 
muscle tensing. Right upper quadrant pain is the presenta-
tion in 40% of patients.6 Furthermore, patients often present 
with a positive Carnett’s sign. To test this sign, a patient lies 
supine while the provider places a finger on the painful 
site. The patient raises both legs off of the table, or solely 
their head off of the table, contracting abdominal muscles. 
This maneuver can worsen ACNES symptoms, leading to a 
positive Carnett’s sign.7 Along with a positive Carnett’s sign, 
the diagnostic criteria for ACNES include well-localized 
abdominal pain and a response to trigger point injection of 
local anesthetic. Recent retrospective studies have shown 
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that pseudovisceral symptoms, including a change in def-
ecation habits, appetite suppression, nausea, and bloating 
can be associated with ACNES.8 Current treatment options 
include pharmacologic therapy, trigger point injections, 
ultrasound-guided nerve blocks, chemical neurolysis, and 
surgical neurectomy.5

We present a case of a 50-year-old female with 
chronic abdominal pain who was diagnosed with ACNES. 
After failed mainstay pharmacologic therapy, and with 
consideration to the patient’s allergy to corticosteroids, a 
bilateral Transversus Abdominis Plane (TAP) Block fol-
lowed by Pulsed Radiofrequency Ablation (PRF) were 
performed. The patient had 2 months of pain relief following 
this intervention. The manuscript adheres to the applicable 
EQUATOR guideline. HIPAA authorization was obtained 
from the patient to publish this case report.

Case Report
A 50-year-old female with a past medical history of 

deep vein thrombosis, pulmonary embolism, hyperten-
sion, hypothyroidism, gastroesophageal reflux disease, 
and depression presented to the pain clinic in 2019 with a 
chief complaint of chronic abdominal pain, recurrent since 
2003. Her only surgery was a cholecystectomy in 1996. She 
had a syncopal allergy to steroids, further complicating her 
clinical course due to intolerance of steroid-based therapies. 
She presented with right upper quadrant abdominal pain, 
worse with eating, that lasted five to six hours with each 
episode. Along with her symptoms, she also noted weight 
loss and intermittent vomiting since the pain started. Her 
history was significant for multiple visits to gastrointestinal 
specialists since 2003, resulting in upper and lower endos-
copies, ERCP, and a gastric emptying study. She underwent 
laparoscopy for lysis of adhesions in 2003 and 2011, which 
provided minimal relief. All CT scans and endoscopies were 
negative for pathology. One gastrointestinal specialist noted 
right rib tenderness on physical exam, and leading differen-
tials included musculoskeletal pain, mesenteric ischemia, 
functional bowel disorder, and radiculopathy. Barium 
esophagram, endoscopic ultrasound, and mesenteric dop-
plers came back negative. A lower esophageal injection of 
botox for possible achalasia provided no relief. Moreover, 
laboratory workup, including enzymatic analysis during an 
episode of pain, were negative. The patient tried a variety of 
pharmacologic therapies such as acetaminophen, non-ste-
roidal anti-inflammatory drugs, gabapentin, amitriptyline, 
nortriptyline, and duloxetine. The only medication that pro-
vided relief to the patient was cyclobenzaprine, and the relief 

was minimal. Exercise and physical therapy also proved to 
be ineffective. 

Physical exam at the time of presentation to the chronic 
pain clinic showed epigastric and right upper quadrant ten-
derness, guarding, and a positive Carnett’s sign. Due to the 
minimal effect of pharmacologic therapy alone, and with 
her pain approaching midline, the team opted for a primary 
intervention with a bilateral TAP Block using a 1:1 solution of 
2% lidocaine and 0.5% bupivacaine. Using ultrasound guid-
ance in an anterolateral plane, a 22-guage, 3.5 inch spinal 
needle was advanced to the border between the internal 
oblique and transversus abdominis muscle. After negative 
aspiration, the solution was injected. The patient had 80% 
pain relief for thirty hours following the procedure. 

After a successful primary intervention for short-term 
pain relief, the patient opted to pursue an additional therapy 
with the goal of long-term pain relief. After discussion with 
the patient, the team performed a secondary intervention 
with PRF, using 10mL of 0.5% bupivacaine and 2mL of 1% 
lidocaine prior to ablation. Using ultrasound, 2 needles were 
inserted at different locations in the fascial plane, between 
the internal oblique and transversus abdominis (Figure 1). 
Following injection of bupivacaine, PRF was performed 
using an Interventional Spine RF Generator System, 1MHz, 
at 42 °C for 120 seconds. A 100 MM curved, 10 MM, 18 
gauge radiofrequency cannula was used to perform the abla-
tion. The patient had pain relief for the following two months 
after the procedure.

Discussion
ACNES has both non-invasive and invasive treatment 

modalities. Although previous literature has indicated up 
to 42% of patients having complete pain remission after 
injection of local anesthetic into the abdominal wall alone, 
patients with persistent pain are forced to search for alter-
native methods of pain relief.9,10 The addition of adjuvants 
to local anesthetic has been attempted for longer duration 
of pain relief. One such adjuvant, dexamethasone, has been 
shown to prolong the effect of long-acting anesthetics up 
to 1,306 minutes.11,12 If pain continues after local anesthetic 
and adjuvant injection, neurectomy use has been shown to 
provide pain relief in up to 90% of patients.13 However, the 
lasting nerve damage associated with neurectomy has led to 
the search for less destructive methods of pain management. 
One such method with recent utilization is PRF for ACNES. 

PRF uses high-frequency intermittent current with 
tissue temperatures below 42 °C to stun nerves and prevent 
long-term neuronal damage.14,15 In terms of efficacy, a clinical 
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trial recently showed PRF to be a minimally invasive treat-
ment alternative to neurectomy in patients with ACNES.16 

In the case presented, the patient had a notable allergy to 
corticosteroids, resulting in the search alternative treatment 
options. Before attempting PRF for long-lasting pain relief, 
a treatment of shorter duration was used to determine the 
location of nerve irritation and efficacy of nerve disrup-
tion. After the patient received substantial short-term pain 
relief following TAP Block, a long-acting therapy was initi-
ated. The alternative option of neurolysis was considered 
for intervention, but the concern of post-procedure neuritis 
and Deafferentation Pain Syndrome supported the choice of 
PRF. Moreover, the patient’s allergy to steroids would have 
made the prophylaxis and treatment of neurolysis-associat-
ed complications difficult to address. 

In regards to hydrodissection prior to PRF, it is unlikely 
that the local anesthetic provided prolonged pain relief. 
Previous studies have even shown that hydrodissection 
with saline or local anesthetic is safe and effective in reduc-
ing surrounding tissue damage when combined with RFA.17 
Additional studies have implicated that pre-ablation local 
anesthetic injection may improve pain scores in the early 
post-operative period, justifying clinical usage.18 Therefore, 
attributing this episode of sustained pain relief solely to 
pre-RFA local anesthetic is not supported by clinical evi-
dence. Unfortunately, the patient’s pain returned following 
two months of relief. Currently, a more permanent treat-
ment approach is being explored, with the possibility of 
future peripheral nerve stimulator implantation.
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