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Abstract
Chronic abdominal pain is a frequent cause of outpatient and emergency visits. Doctors traditionally consider 
that its origin is in intra-abdominal structures, including the gastrointestinal tract. They rarely take into account 
the abdominal wall as a cause of discomfort and subject patients to numerous and endless diagnostic pro-
cedures, including laparoscopy and surgery. At least 50% of these patients have abdominal wall pain due to 
injuries to the anterior cutaneous vein the diagnosis of which is made by identifying Carnett’s sign. A typical 
case of this pathology is here. The initial approach illustrates the errors and high costs that can be involved in 
the approach to this pathology.
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INTRODUCTION

Chronic abdominal pain has multiple causes and is a cha-
llenge for primary care physicians, specialists and profes-
sionals at referral hospitals. (1-3). In gastroenterology, 50% 
of patients have idiopathic pain, and it has been observed 
that in 10% to 90% of these cases the pain originates in 
the structures of the abdominal wall. Among these cases, 
a lesion or compression affecting the anterior cutaneous 
nerve is the most frequent etiology. (2-5) However, phy-
sicians usually consider that the cause is located in the 
abdominal viscera and rarely think about the possibility of 
studying the abdominal wall. (1, 3, 5) After investigating 
visceral causes, patients end up diagnosed with psychoso-
matic illnesses, irritable bowel syndrome (IBS), gastritis 
and other disorders and are treated with analgesics, anxio-
lytics, antidepressants or benzodiazepines. It is not uncom-
mon for them to be referred to psychiatry. In this article, we 

report a typical case of how this symptom is addressed by 
primary care physicians and referral centers.

CLINICAL CASE

The patient was a 58-year-old man who had come to the 
emergency department numerous times during the pre-
vious year because of abdominal pain located in the hypo-
chondriac and left flank. He had no other associated symp-
toms, nor did he have any signs of organic compromise. The 
patient had a history of dyslipidemia and an uncle who had 
had colon cancer. After being hospitalized for the second 
time due to persistent abdominal pain, blood chemistry 
tests, urinalysis, abdominal ultrasound and a CT scan 
were all normal. The general surgery service had ruled out 
acute abdomen and referred the patient for upper digestive 
endoscopy which resulted in chronic gastritis. Due to per-
sistent abdominal pain, they requested ultrasound of the 
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abdominal wall, which was normal. They continued the 
study with colonoscopy, which was also normal. On the 
fourth day, they asked for a gastroenterological assessment. 
Upon physical examination, the Carnett’s  Signs A and B 
(indicative of abdominal wall pain) were evident. The 
gastroenterological physical examination of the abdomen 
found no other abnormalities. The painful sites were infil-
trated with lidocaine and the pain disappeared immedia-
tely. Three hours later, the patient was discharged.

The approximate costs of this patient’s last visit to the 
emergency department are shown in Table 1. Costs are 
based on the SOAT rates of 2015 (Ministry of Social 
Protection of Colombia, SOAT Tariff Manual, Decree 2423 
of 2006 - updated in 2015) and do not include medicines. 

Table 1. Approximate Costs of Patient Care (SOAT 2015)

Services and diagnostic aids SMDLV COP
Total abdominal CT scan 22 492,500
Total abdominal ultrasonography 6.7 145,200
Ultrasound of soft tissue and abdominal wall 6.7 145,200
Total colonoscopy 10 214,780
Sedation for colonoscopy 2.3 49,600
Diagnostic esophagogastroduodenoscopy 10 214,780
Complete blood count 0.8 17,800
Urinalysis 0.53 11,400
Emergency room assessment 1.96 42,300
Evaluation by general surgeon 1.5 32,400
Evaluation by gastroenterologist 1.5 32,400
Hospitalization in two-patient room 11 236,900 x 

4 days
947,600

Observation room, Level III emergency room 3.6 77,300
Infiltration of abdominal wall 1.7 37,800
Total costs 80.3 2,461,060

COP: Colombian pesos, SMDLV: Salario Minimo Diario Legal Vigente 
- Current Colombian legal minimum daily wage

DISCUSSION

With the advent of increasingly modern and efficient diag-
nostic equipment and tests, interest in physical examination 
of patients in various clinical medicine settings has gradua-
lly been lost. This inattention is producing excessive increa-
ses in requests for diagnostic aid that, as in this case, would 
have been unnecessary if an adequate physical examination 
had been done. Chronic abdominal pain may originate in 
structures of the abdominal wall, including the skin, sub-
cutaneous cellular tissue, parietal peritoneum, muscles and 
anterior cutaneous nerves from the dorsal roots of T7 to 
T12 which is the most frequent cause of this pain. (4, 5)

Cutaneous sensory nerves emerge from the T7-T12 
nerve roots. They angle 90 degrees as they pass through the 
fibrous ring of the lateral border of the anterior rectus mus-
cles and have similar angulation as they reach the skin. (2, 
4) These angulations make them particularly vulnerable to 
trauma or entrapment.

In 1977, Thompson and colleagues concluded that identi-
fication of Carnett’s sign can differentiate between irritation 
of the visceral peritoneum and pain caused by compression 
or entrapment of the anterior cutaneous nerve which is the 
main cause of chronic abdominal wall pain (CAWP). (1, 2) 
Unnecessary and costly examinations, invasive procedures 
and other items that economically impact health care servi-
ces can be avoided with this brief physical examination. (1, 
2) Abdominal pain is one of the three most common rea-
sons for frequent emergency and outpatient consultations 
and has an incidence of approximately 8% in the studies 
in the literature. (3) Of these, 30% correspond to chronic 
abdominal wall pain. (3, 4) In our environment, another 
study by one of the authors, William Otero, and a group of 
colleagues found that almost 50% of patients with chronic 
abdominal pain lasting more than four weeks had CAWP 
identified through Carnett’s sign. (2) These patients had 
also undergone multiple examinations, taken several medi-
cations, and had even undergone surgery and had been 
hospitalized. A third of them had been diagnosed with IBS.

After discarding a surgical cause of abdominal pain, there 
are multiple etiological possibilities. Recently, it has been 
found that applying a very simple questionnaire identifies 
chronic abdominal wall pain in a large number of patients 
who had previously been diagnosed with IBS. (5) A five-year 
study by Constanza et al. of patients with recurrent chronic 
abdominal pain found IBS in 16.3% and CAWP in 7.8%. (6)

Carnett’s sign was described in 1927 by J.B. Carnett, an 
English obstetrician. (7, 8) Immediately after he  recogni-
zed its importance, he and his colleagues began to use it to 
diagnose what they called intercostal neuralgia. The name 
referred to radicular irritation of the last seven dorsal roots 
and/or the first lumbar root where the innervation of the 
anterior abdominal wall begins. This causes abdominal 
pain capable of simulating diseases such as appendicitis, 
renal or gallbladder alterations and alterations of the uterus 
and its annexes, but which actually corresponds to hyper-
sensitivity of the abdominal wall. In the vast majority of 
cases it can be resolved by infiltration of the pain site with 
local anesthetics. (8, 9)

Colombian and international publications have shown that 
failure to identify this sign delays diagnosis and significantly 
increases costs due to requests for unnecessary examinations, 
and surgery that is not really indicated. (2, 5, 6, 9, 10)

Multiple examinations including abdominal ultrasound 
and CT scans are routinely performed on patients with this 
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clinical picture and unnecessary surgical procedures such 
as appendectomies, cholecystectomies and diagnostic lapa-
roscopy are all too often performed as well. All of these pro-
cedures represent unnecessary expenses for the health care 
system since they do not arrive at a correct diagnosis and 
the patient’s quality of life continues to deteriorate. (1, 3, 
5). Thompson et al. compared the average cost of evaluating 
patients with chronic abdominal pain, in whom abdominal 
wall pain was a diagnosis of exclusion, and found costs in 
excess of $6,000 per patient. These patients finally achieved 
remarkable improvement after infiltrating the abdominal 
wall with local anesthetics. (11) Also, Constanza et al. 
documented that the annual cost of each patient with chro-
nic abdominal pain was approximately $11,000, compared 
to $540 per year when a diagnosis of chronic abdominal 
wall pain (CAWP) was made using Carnett’s sign. (6)

The study mentioned above by Otero and colleagues 
reported a total of 1,168 pre-diagnosis consultations for 
CAWP, 278 procedures and 14 hospitalizations in a group 
of 91 patients. The total estimated cost was $18,000 (54 
million COP) based on Colombian Social Security rates for 
2001 with an average cost of $200 dollars (COP 594,500) 
per patient not including medications, laboratory tests, or 
lost work time. (2) Another study found that only 4% of 
physicians surveyed considered the abdominal wall as a 
source of chronic abdominal pain. (6)

In this article we reported the case of a patient who had 
suffered from CAWP for approximately two years before 
he was hospitalized during his most recent abdominal pain 
evaluation. The cost of hospitalization was approximately 
$ 1,000 (COP 3,000,000) which is equivalent to 80 days 
of salary of a worker with the minimum monthly income 
allowed by Colombian legislation. The pain was resolved 
with a procedure that took less than 10 minutes and cost no 
more than $15.00!

When physicians learn to identify this important sign and 
become familiar with it, the benefits are evident. (2, 6, 10)

The following steps can be used to identify Carnett’s sign:
1. With the patient in the dorsal decubitus position press 

various points are along the outer edge of the anterior 
rectus muscles in search of a painful point.

2. The area of pain should not be greater than 1.5 cm2 
(Figures 1 and 2). 

3. Occasionally, there will be allodynia (Abnormal pain-
ful sensation when touched. Touch is a stimulus that 
normally does not produce pain). (1, 2, 8)

4. Once the site of pain has been identified, pressure is 
maintained with the finger (we prefer to do it with the 
thumb of the right hand).

5. The patient is then asked to sit down slowly, which will 
tighten the abdominal muscles. When the abdominal 

muscles tighten the pain will remain unchanged or its 
intensity will increase.

6. This is the second part of Carnett’s sign which indicates 
that the pain originates in the anterior cutaneous nerve 
(Figure 3).

7. If the pain disappears when the patient sits, it is consi-
dered to originate in the visceral structures.

Figure 1. Exit of the anterior cutaneous nerves. Modified from reference 4.

Figure 2. Identifying location of pain. Carnett’s Sign Part A.

The mechanism that causes pain originating in the wall 
to increase upon finger pressure at the site of pain is a con-
traction of the anterior rectus muscles. If the pain originates 
in visceral structures, the contracted muscle protects them 
from the finger pressure, and the pain disappears. (2, 8) 
Other ways to tighten the abdominal muscles are for the 
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difficulty in reaching the site of pain, obesity, short needles, 
poor technique or incorrect diagnosis. (1)

Figure 4. Marking painful points with positive Carnett A and B signs.

Figure 5. Packing 2% lidocaine without epinephrine

Figure 6. Choosing lidocaine application site
 

patient to raise her or his lower limbs or to cough. In either 
case, the finger should be kept on the site of pain. This last 
method is a modification that we have made to the original 
description.

Figure 3. Positive Carnett’s sign (part B).

Positive identification of the pain point with the charac-
teristics mentioned has a sensitivity of 88% and a specifi-
city of 97%. (12)

In our service, the infiltration protocol is as follows:
1. Initially the pain site is identified.
2. Once found, it is marked by a cross with a spheroid 

(Figure 4). (2)
3. It is then cleansed with alcohol and infiltrated with 1-2 

mL of 2% lidocaine without epinephrine. (2)
4. The needle used depends on the thickness of the panni-

culus adiposus, an insulin needle (half inch 27-gauge) 
is chosen for thin persons, and a 1-inch 23-gauge nee-
dle or a 1.5-inch 21-gauge needle (conventional needle 
supplied with syringes) for other people.

5. The needles mentioned are mounted in a 5-10 mL 
syringe (Figures 5, 6 and 7).

Several points can be infiltrated in a single session. Our 
recommendation is that not more than 10 mL should be 
infiltrated in one session, given the risk of adverse cardio-
vascular events. The patient must always sign a specific 
informed consent form for this procedure. If the patient 
is a minor, consent must be signed by either one of the 
parents or by a legal representative. The goal of infiltration 
is to reach the anterior cutaneous nerve or its vicinity. (2) 
After one injection, the pain disappears in more than 80% 
of patients. With two or more injections, pain disappears 
in up to 91% of patients. (2) Ineffectiveness of treatment 
with local anesthetic may be due to several factors such as 
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In cases of intractable pain due to nerve entrapment, local 
surgery has been the treatment of choice. (19) In such cases, 
anterior neurectomy of a section of the cutaneous nerve is 
performed with ligation of the accompanying vascular pac-
kage. Other pathologies, such as herniated  dorsal vertebrae 
(75% below T7), may be causes of chronic abdominal wall 
pain, but the prevalence is considered to be low. However, a 
study by Lara et al. found a prevalence of thoracic disc hernia 
in up to 30% of a small group of patients with chronic abdo-
minal pain and Carnett’s sign. Nevertheless, almost 90% of 
the patients in this study reported constant abdominal pain 
associated with back pain, which was exacerbated with exer-
tion. The most common location was towards the flanks, 
which could help guide those cases of chronic abdominal 
pain that do not improve with infiltration of anesthetics and 
that may require a study with dorsal spine MRI. (13)

The origin of alterations of the anterior cutaneous nerve 
can often not be determined. However, various circumstan-
ces of everyday life can cause damage. Events such as chronic 
coughing, abdominal trauma, tight clothing, recurrent vomi-
ting, abdominal distension, or repetitive movements that 
cause increased abdominal pressure may lead to injury of the 
anterior cutaneous nerve and will result in chronic abdominal 
pain. (13) Other causes are entrapment of the anterior cuta-
neous nerve of the abdomen (ACNES), caused by increased 
abdominal pressure (2, 8, 10), surgical scarring, hematomas 
of the rectus sheath or incisional hernias. (18, 19)

CONCLUSION

As in all medical situations, a detailed medical history and 
a complete physical examination are essential for patients 
with chronic abdominal pain. You cannot replace them 
with technology since exploration of clinical signs such as 
Carnett’s sign is fundamental for ruling out a large number 
of differential diagnoses and for avoiding many cumber-
some and unsuccessful additional procedures that waste 
the funds of the health care system without identifying or 
resolving the illness. (1, 2, 6, 11, 20, 21)
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In the presence of a painful condition with the cha-
racteristics mentioned, no other confirmation tests are 
necessary. A recent clinical trial has shown that lidocaine 
infiltration of the pain site is more efficacious than saline 
infiltration used as a placebo (p = 0.007). (11)

It has also been documented that for patients with chronic 
pelvic pain who have Carnett’s sign, weekly infiltration of the 
abdominal wall with 1% lidocaine + epinephrine for 5 to 6 
weeks leads to the disappearance of pain in 77% of patients 
and improvement in 93% of patients. (13) These results 
highlight the importance of detecting Carnett’s sign in this 
type of patients and that infiltration of the pain site can be an 
effective procedure in gynecology and obstetrics. (11) This 
pathology has also been found in children and this treatment 
has been shown to be effective for them as well. (10)

Figure 7. Infiltration kit

Despite proven improvement of pain following infiltration 
with lidocaine, it has been found that chronic stress, psycho-
logical alterations and concomitant psychiatric diseases may 
predict less favorable responses to treatment even when the 
patient has Carnett’s sign. (14, 15) These specific cases are 
influenced by somatization syndromes or by psychosomatic 
problems that require a multidisciplinary approach. (14, 15)

Traditionally, Carnett’s sign has been used in the evalua-
tion of patients with chronic abdominal pain; However, it 
has also proven useful in patients with acute abdominal pain. 
(16, 17) In the Thomson study, only one out of 24 patients 
with Carnett’s sign had a visceral cause of acute pain, and 
Gray et al. found appendicitis in five of 158 (3.1%) patients 
with the sign. (17) When there is acute abdomen and perito-
nitis, this sign has no utility. (18)
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