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Abstract 

A 45-year-old lady presented for a follow-up endoscopy examination for mild abdominal pain 

due to gastric ulcers. She experienced a severe, markedly different type of pain with labor-like 

contractions 3 days later. Physical examination revealed tenderness confined to a 1 × 1-cm 

area and positive Carnett’s sign. The pain completely resolved 10 min after a subcutaneous 

lidocaine injection. The patient was diagnosed with anterior cutaneous nerve entrapment syn-

drome. The pain returned within several hours and anterior neurectomy was performed several 

days later. The pain subsided immediately and no recurrence was seen during 3 years of follow-

up. © 2020 The Author(s) 

 Published by S. Karger AG, Basel 

Introduction 

Anterior cutaneous nerve entrapment syndrome (ACNES) is a frequently overlooked 
cause of abdominal wall pain caused by entrapment of intercostal nerves. While John Carnett’s 
1926 article [1] led to the increased acceptance that pain can originate from the abdominal 
wall, ACNES remains underdiagnosed. Many reasons for this have been suggested, including 
omission from medical textbooks, the organ-based mindset of modern-day physicians, the 
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inability to diagnose the condition on imaging studies, and the lack of specialists in abdominal 
wall pain [2]. Medical costs until diagnosis averaged USD 1,133 in one study [3] and can be as 
high as GBP 11,500 [4]. On the other hand, diagnosis and treatment are relatively straightfor-
ward once ACNES is included in the differential diagnosis. We present the case of a 45-year-
old lady who was diagnosed with ACNES while being followed up for a different type of ab-
dominal pain due to gastric ulcers. This is the first report of ACNES occurring after endoscopy. 

Case Presentation 

A 45-year-old lady presented to our department for evaluation of mild, dull epigastric 
pain. She had a history of rheumatoid arthritis, asthma, hypothyroidism, endometriosis, 
chronic kidney disease, anemia, and somatoform disorder. She had also received laparoscopic 
surgery several years prior for evaluation and treatment of infertility. She was taking 15 med-
ications, including prednisolone (5 mg/day), nonsteroidal anti-inflammatory drugs (NSAIDs), 
and a proton pump inhibitor. Joint pain had frequently led her to use more than three times 
the maximum allowable dose of NSAIDs, against advice from her rheumatologist. 

Abdominal examination was unremarkable, with no abdominal tenderness. Esoph-
agogastroduodenoscopy (EGD) revealed multiple shallow ulcers in the gastric antrum with no 
atrophic gastritis (Fig. 1a). She was diagnosed with drug-induced ulcers. The proton pump 
inhibitor was replaced with a potassium-competitive acid blocker and NSAIDs were discon-
tinued. Some symptomatic relief was achieved. Three months later, the patient presented for 
follow-up EGD as her symptoms reappeared. Computed tomography of the abdomen taken in 
the meantime for other reasons was unremarkable. EGD (Fig. 1b) revealed an increase in gas-
tric ulcers, which were again limited to the antrum. A double dose of the potassium-competi-
tive acid blocker was prescribed. 

Three days after the second EGD, the patient complained of severe epigastric pain with 
sharp, labor-like contractions. The pain was markedly different from the previous abdominal 
pain. It was aggravated by movement and persisted despite her taking acetaminophen tablets 
every 2 h. Upon presentation, the patient was in severe distress, screaming and restless. Phys-
ical examination revealed severe tenderness confined to a 1 × 1-cm area on the left side of the 
rectus abdominis, 3 cm caudal to the costal arch. No masses were palpated. Diminished pain 
and temperature sensation were noted in a 2 × 4-cm area surrounding the area of localized 
tenderness. Carnett’s sign was positive. Laboratory results revealed anemia, lymphocytope-
nia, and elevated creatinine consistent with the patient’s baseline values. White blood cells 
and C-reactive protein were within the normal range. Cytomegalovirus antigenemia titer was 
negative. 

After intravenous analgesics had proved futile, a 10-mL subcutaneous injection of 1% li-
docaine was made to the point of maximal pain. The pain completely resolved within 10 min. 
The patient was diagnosed with ACNES, most likely affecting the 8th left intercostal nerve. The 
pain resumed several hours later. A 10-mL subcutaneous injection with steroids added to 1% 
lidocaine was tried, which also only provided relief until the next morning. Plastic surgeons 
were consulted and an anterior neurectomy was performed 12 days after the onset of ACNES. 
The sharp pain subsided immediately after surgery. When the initial dull epigastric pain re-
turned the next month, follow-up EGD (Fig. 1c) revealed healing ulcers. Functional dyspepsia 
was suspected and medications were adjusted accordingly. Abdominal pain resolved com-
pletely within 3 months after surgery. Follow-up EGD 5 months after surgery (Fig. 1d) 
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confirmed that the gastric ulcers had healed completely, leaving ulcer scars. No recurrence of 
either type of abdominal pain was seen during 3 years of follow-up. 

Discussion 

ACNES is the most common form of abdominal wall pain caused by benign entrapment of 
intercostal nerves. Abdominal wall pain can be caused by various etiologies including hernias, 
endometriosis, and slipping rib syndrome, arise after abdominal surgery, or be referred from 
intra-abdominal visceral pathologies [5]. Abdominal pain generally presents with isolated fo-
cal pain with normal findings on laboratory and imaging tests. There is one report which sug-
gests a potential role of ultrasound or magnetic resource imaging in the diagnosis of ACNES 
[6], and further studies are warranted in this area. 

In a study of 1,116 patients by Mol et al. [7], ACNES was 3.7 times more common in fe-
males. While the median age was 42 years, ACNES has been reported in children as well as 
octogenarians. About half experience sudden-onset pain, which can arise from any of the 
lower intercostal nerves but is most common in the right lower quadrant. The area of pain can 
be very limited, often to the area of one finger. Local somatosensory abnormalities surround-
ing the point of maximum pain are seen in 78% of patients. Bilateral pain is reported in 13% 
of cases [8]. 

Positive Carnett’s sign, characterized by increased tenderness with increased abdominal 
tension, is observed in about 87% of ACNES patients. While Carnett’s sign was also positive in 
86% of patients with psychogenic abdominal pain in one study [9], pain reduction after trigger 
point injection with lidocaine can differentiate between the two entities. Interestingly, 1 of  
6 patients with gastric ulcers also tested positive for Carnett’s sign in the same study. 

Common comorbidities in an American study [3] included obesity/overweight (83.9%), 
functional gastrointestinal disorders (33.9%), chronic low back pain (30.1%), and gastro-
esophageal reflux disease (27.1%). Treatment generally begins with trigger point injections, 
which also assist in reaching a diagnosis. Dutch randomized controlled trials demonstrated a 
benefit of 1% lidocaine trigger point injections over placebo [10], no additional benefit from 
adding steroids to lidocaine [11], and effectiveness of open surgical neurectomy for pain re-
fractory to trigger point injections [12]. 

In our case, the patient had two distinct causes of epigastric pain. This can make the diag-
nosis of ACNES a greater hurdle, as experienced by Lam and Vasey [13] in a case of ACNES 
arising in a Crohn’s disease patient. Given the patient’s history of somatoform disorder, psy-
chogenic abdominal pain and functional dyspepsia were also in our differential. Physical ex-
amination including positive Carnett’s sign allowed us to narrow our differential to ACNES 
and psychogenic pain, while the trigger point injection led us to our final diagnosis of ACNES. 

The etiology of ACNES in our patient also presented a challenge. While more than half of 
ACNES cases arise spontaneously, other known triggers include recent abdominal surgery, 
abdominal trauma, exercise, pregnancy, and influenza [7]. A case of ACNES thought to be trig-
gered by oral contraceptives has also been reported [14]. While our patient had a history of 
laparotomy several years earlier, the delay of only 3 days between EGD and onset of ACNES 
led us to suspect endoscopy as a trigger for ACNES. All known triggers are associated with 
increased pressure on the abdominal wall and endoscopy fits this rule perfectly. 
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Conclusion 

We report the first case of ACNES occurring after endoscopy. It is unclear whether endos-
copy triggered ACNES in this case, but physicians should be alerted to this possibility. A high 
index of suspicion is required for the diagnosis of ACNES. Rapid diagnosis can reduce unnec-
essary testing and allow for early treatment of this often overlooked and debilitating disease. 
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Fig. 1. Endoscopic view of the gastric antrum 3 months before onset of ACNES, with multiple drug-induced 

ulcers (a), 3 days before onset, with an increase in ulcers (b), 1 month after neurectomy, with shallow, 

healing ulcers (c), and 5 months after neurectomy, with ulcer scar formation (d). ACNES, anterior cutane-

ous nerve entrapment syndrome. 
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