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Abstract

Childhood chronic abdominal pain is a diagnostic challenge, with a variety of functional and organic etiologies. Whilst the
majority of cases are diagnosed as either functional or dysfunctional, it is imperative that an individual diagnostic assessment is
conducted in order to exclude organic causes, thus facilitating a successful management strategy. In instances where
alarm-Features are present, it is recommended that investigations be conducted into rare and unusual causes, provided that
initial investigations have not yielded a diagnosis. One such rare Entity is Dunbar syndrome, a vascular condition characterized
by chronic abdominal pain, which typically manifests during late childhood. This curable cause appears to be more prevalent
than what previously hypothesized to be 1.7% in children. We present the case of a 16-year-old female patient has been
suffering from severe, unexplained chronic abdominal pain and weight loss for several months. Despite extensive
investigations and exploratory laparoscopy, no clear explanation for the patient's symptoms has been found. Our approach was
a combination of teamwork, a stepwise approach, and selective investigations. This collaborative effort enabled the successful
diagnosis and surgical therapy. We aim to enhance the management of childhood chronic abdominal pain by adapting a cost
effective stepwise approach and to raise awareness of Dunbar syndrome.
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1. Introduction

Chronic abdominal pain is defined as intermittent or per-
sistent pain lasting for at least 2 months. It occurs in 10-19%
of children [1]. In general, the causes of abdominal pain can
be classified into organic and functional. Functional chronic
abdominal pain prevalence is 10.7% of children population
[2]. Functional constipation, dyspepsia, irritable bowel syn-
drome, functional pain not elsewhere specified, and ab-
dominal migraine are functional disorders that may cause
chronic abdominal pain in children and have specific diag-
nostic criteria according to the Rome classification [2]. In
principle, all possible organic causes should be excluded first,
keeping functional abdominal pain as the diagnosis of exclu-
sion [3]. The variety of organic abdominal and ex-
tra-abdominal causes can be classified according to its prev-
alence as illustrated bellow in “Table 1”:

Table 1. Organic causes of chronic abdominal pain.

Helicobacter Pylori gastritis
Carbohydrate malabsorption
Celiac disease

Constipation

Dysmenorrhea

Hernia

Urinary tract infection

Common

Eosinophilic esophagitis
Inflammatory bowel disease
Food allergy
Nephrolithiasis

Uncommon

Endometriosis
Familial Mediterranean fever
Chronic hepatitis
Rare Chronic pancreatitis
Lymphoma
Sickel cell anemia.
Vasculitis (HSP, PAN)
Lead poisoning
Bezoar
Angioedema
Malrotation
Median Arcuate ligament syndrome
Superior Mesenteric artery syndrome
Ureteropelvic junction stenosis

Extremely rare

Celiac artery compression syndrome, or median arcuate
ligament syndrome [MALS], or Dunbar syndrome is a rare
anomaly. Here, the median arcuate ligament is inferiorly dis-
placed crossing over the base of the celiac artery at the level of
L1 vertebral body as shown in” Figure 1”.
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Figure 1. lllustration of Dunbar syndrome anatomic abnormality.

It can be seen on abdomen CTA or MRA as a hook-shaped
impression of the celiac artery near its origin. The typical
regression in the degree of stenosis and improved flow during
inspiration as the artery moves away from the pressing liga-
ment can be seen in imaging studies and is considered a
characteristic morphological feature in Angiography. [6]

2. Case Presentation

The 16-year-old female patient exhibited a six-month his-
tory of chronic abdominal pain and an estimated weight loss
of approximately six kilograms. She had no past medical
history and was previously in good health. The pain is char-
acterized as episodic, occurring 3 to 4 times per week, and is
described as either diffuse or localized in the right lower
quadrant, with a duration of hours. In certain cases, the con-
dition can be severe, and may be accompanied by symptoms
such as dizziness, fainting, and an inadequate response to
analgesics. The aetiology remains unclear, with no obvious
trigger identified. The absence of concurrent digestive
symptoms, such as diarrhoea or vomiting, as well as urinary
or respiratory complaints, is notable. Furthermore, the ab-
sence of fever and the absence of a family history suggest
that other factors may be involved. It is noteworthy that the
patient is sexually inactive and has regular menstrual cycles
that are not associated with any discomfort. Upon arrival, the
patient was observed and examined. She was not in pain, was
alert, and exhibited normal growth and puberty. Her abdo-
men was soft, with mild diffuse tenderness, predominantly in
the right lower quadrant (RLQ). An organ-system review was
conducted, which revealed no abnormalities.

3. Previous Investigation and
Management on Arrival

Over the course of several months, the patient has under-
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gone extensive medical investigation in a number of medical
facilities due to the severity of her pain. The patient's com-
plete blood count, C-reactive protein (CRP) levels, liver and
kidney function tests, and urine analysis results were all
within normal parameters. Abdominal ultrasound results
were also unremarkable. A CT- scan of the patient's abdomen
with intravenous and oral contrast was also performed,
which revealed mucosal oedema as well as an abnormal dis-
tribution of the contrast material in the transverse colon. This
was seen to be indicative of a chronic inflammatory disease.
However, both upper and lower endoscopies revealed no
abnormalities. Furthermore, intestinal biopsies showed non-
specific inflammatory infiltration in the mucosa, without
granuloma or clear specific changes.

The patient ultimately was experiencing such severe pain
that the surgeon was compelled to perform an exploratory
laparoscopy. The procedure revealed normal findings, except
for mild pelvic free fluid. Following a comprehensive evalu-
ation, she was referred to a psychiatrist due to severe func-
tional pain that did not fit with any other established diag-
nostic categories. Her condition demonstrated no response to
a combination of analgesics and antidepressants.

4. Stepwise Diagnostic Approach

New laboratory assessment more specific was done by our
team:

Hb: 10.6 gr/dl, wbc: 7.6 k. dl, ferritin: 16.ng/ml

CRP (c-reactive protein), KFT (kidney function test), LFT
(liver function test), Lipase, urine analysis stool parasitology
and cytology all were normal

Fecal calprotectin 110mcg/gr

Celiac disease serology. & H. pylori antigen: negative

ANA (anti nuclear antibodies), Anti smooth muscle anti-
bodies: negative

ASCA (anti saccharomyces cerevisiae antibodies), p AN-
CA (perinuclear antineutrophil cytoplasmic antibodies): neg-
ative

Amyloid-s level: normal, FMF (familial Mediterranean
fever) gene mutation: negative

Porphyrin metabolites in urine: negative

New abdominal and pelvis ultrasound: normal

Patient was put on primary treatment for a suspected IBD
(inflammatory bowel disease) and arranged for a team dis-
cussion meeting.

It was agreed that there is a need to repeat her imaging
looking for more specific findings of IBD, newly developed
changes, or any vascular causes.

5. Diagnostic Investigation and
Intervention

In the absence of magnetic resonance imaging (MRI), a
computed tomography (CT) scan angiography (CTA) was
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performed, which clearly demonstrated a hook-shaped steno-
sis in the celiac artery trunk. This initially constituted the
patient's diagnosis from a radiological point of view, as it
remained uncertain whether the finding was associated with
the pain or was merely a coincidental detection. A subse-
quent consultation with a vascular surgeon, followed by di-
agnostic catheterization, confirmed severe celiac artery ste-
nosis of >70%, indicating the diagnosis of Dunbar syndrome.

6. Treatment

The MAL ligament was approached via an upper midline
incision. The gastrohepatic ligament was then dissected to
reach the hepatic artery, after which the splenic artery and
left gastric artery were located. These arteries were traced
posteriorly to reach the celiac trunk, which led to the median
arcuate ligament. The ligament was found to be inferiorly
displaced and severely fibrotic. The artery was observed to
be infantile, with a notably small diameter of 4 mm. Electro-
cautery was subsequently utilized to transect the ligament.
The ligament was opened extensively until the celiac artery
was entirely free of surrounding fibers.

7. Discussion

The prevalence of chronic abdominal pain in children has
been well documented. Approximately 60% of cases are of a
functional nature. Nevertheless, it is imperative to preclude
organic etiology in each instance and to consider functional
pain as the diagnosis of exclusion. The clinical assessment
should be directed towards the identification of any potential
red flags or pathognomonic findings in the patient's history
and clinical examination that could increase the likelihood of
an underlying organic etiology as shown in “Table 2”. In
order to establish a comprehensive diagnosis, it is imperative
that the patient's symptoms of pain are thoroughly and sys-
tematically investigated. This should be accompanied by a
meticulous abdominal examination, encompassing the uro-
genital and perianal regions, in order to identify any potential
abnormalities. [3]

Table 2. Alarm findings in childhood chronic abdominal pain.

Alarm findings:

Weight loss
\Vomiting, diarrhea
Dysphagia

Bloody stool

Fever

Urinary symptoms
Family history of IBD
Rash

In history
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Alarm findings:

Faltered growth

Oral aphthous

Localized pain or tenderness
Organomegaly

Perianal abnormalities

By physical examination

In the absence of any alarm finding, simple noninvasive
investigations might be suggested as shown in “Table 3”.

Table 3. Investigation of chronic abdominal pain without alarms.

Investigation:

CBC, CRP, ALT, BUN

Laboratory: URINE analysis
Stool parasitology and cytology
Imaging: Abdominal ultrasound

In instances of chronic abdominal pain accompanied by a
red flag or more, a systematic investigation plan should be
implemented to first exclude the prevalent treatable organic
causes of chronic abdominal pain [5]. We propose a
cost-effective stepwise investigation plan as delineated in
“Table 4”.

Table 4. Stepwise investigation plan of chronic abdominal pain with
alarms.

step Investigation:

CBC, CRP

LFT, KFT, ELECTROLYTES
RBS

LIPASE

Celiac disease serology (TTG-IgA)
URINE ANALYSIS

STOOL for (parasitology, Occult Blood, cytology H.
Pylori Antigen)

Step 1:

Abdominal ultrasound
Simple abdominal x ray

Fecal calprotectin or lactoferrin

Ferritin

Hemoglobin-s

ANA, anti-smooth muscle antibodies
ANCA, PANCA

Upper gastrointestinal series and follow up
Upper &lower ENDOSCOPY and biopsy

Step2
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step Investigation:

Amyloid-s
Porphyrin metabolites
Lead blood level

Step3 CT-scan abdomen with contrast

CTA scan abdomen
MRA abdomen
Laparoscopy

Itis at the clinician's discretion to select the most diagnostic
investigation from step 1, based on their clinical findings.
However, it is strongly advised that they do not proceed to
step 2 or 3 until they have completed the lower step of inves-
tigation.

This arrangement is made with the following factors in
mind: prevalence, curability, the type of investigation, and the
cost-outcome benefit.

Indications for referral to a gastroenterologist [4]:

-suspected IBD

- suspected chronic hepatitis

- no clear cause in the presence of alarm findings

-need for upper or lower endoscopy

Referral to other medical specialties, including surgery,
urology, gynecology, and mental health may be arranged as a
result of further findings.

In this patient, all preliminary investigative procedures,
encompassing a complete blood count (CBC), C-reactive
protein (CRP), a kidney function test, a liver function test
(LFT), a random blood sugar test, a lipase analysis, an analy-
sis of urine, a stool parasitology examination, an analysis of
urine culture, an evaluation of transglutaminase IgA anti-
bodies, a Helicobacter pylori test, and a breath test for the
presence of H. pylori, all yielded normal results.

Subsequent investigative procedures were scheduled to the
exclusion of less prevalent and uncommon etiologies. The
following analyses were conducted: fecal calprotectin, he-
moglobin -s, amyloid-s, ANCA, pANCA, and porphyrin me-
tabolites;all were normal.

Both upper and lower endoscopies with biopsies, ab-
dominal CT scans with contrast, and laparoscopies had al-
ready been performed, and all of them were normal or
showed nonspecific changes.

At this juncture, it is strongly advised that a comprehen-
sive reassessment of the child be undertaken, commencing
from the initial stage. This reassessment should entail a me-
ticulous review of the patient's medical history, in addition to
a thorough systemic physical examination, with a view to
identifying any latent or recent findings. Some investigations
might be re- conducted for comparison with previous results,
like: CBC, CRP, ALT, lipase, and abdominal US.

A multidisciplinary team meeting was convened (consist-
ing of a pediatrician, a gastroenterologist, a radiologist and a
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pediatric surgeon) for the purpose of evaluating the case pri-
or to the commencement of further investigations. It was
ascertained that, in addition to weight loss, painful crises had
escalated, with instances of near syncope and fainting due to
pain. Nevertheless, the only atypical results obtained were
mild to moderate elevated fecal calprotectin (110 po/g), mild
hypochromic microcytic anemia (10 g/dl), and nonspecific
inflammatory changes in the biopsy and imaging study. The
patient was prescribed a trial of Mesalzine and Prednisolong,
with a subsequent repeat evaluation scheduled for two weeks
hence.

The painful crisis remained unresolved, and there was no
alteration in fecal calprotectin levels. The predominant find-
ing was mild elevation, attributable to excessive use of anal-
gesics such as ibuprofen. A further selective imaging study
was ordered in order to obtain more detailed information
about abdominal vascularity, an aspect that had not been ad-
dressed in the preceding study, and to evaluate inflammatory
changes. A new abdominal ultrasound was performed, yield-
ing normal results. However, given the unavailability of an
abdomen MRA or MRI with contrast, a CTA with contrast
was conducted instead. a constriction in the form of a hook
in the base of the celiac artery was recognized as a signifi-
cant indicator of the diagnosis as shown in “Figure 2”.

Figure 2. CTA abdomen a hook shaped constriction of celiac trunk.

The incidence of Dunbar syndrome remains uncertain in
paediatric populations. As Scholbach et al noted, the preva-
lence of the condition was 1.7% in children, with 71% of
these cases being symptomatic [7]. The clinical spectrum of
the condition has been described as ranging from asympto-
matic to severe chronic abdominal pain, according to the
degree of stenosis and foregut ischemia [7]. In a separate
study, 46 patients, all of whom were female and under the
age of 21, were successfully treated by surgical release [8].
In addition to abdominal pain, patients may also experience
symptoms such as dizziness, postural hypotension and pos-
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tural tachycardia (POT). The concomitant presence of ab-
dominal pain and POT in a child is a strong indication that
the pain is due to the underlying condition and that corrective
therapy is required. [9]

Abdominal ultrasound Doppler in the sagittal subcostal
view is a reliable method for identifying stenosis of the celi-
ac axis, characterized by high flow velocity. Velocities of
2m/s and above are considered abnormal. [8] A definitive
diagnosis generally necessitates the utilization of advanced
imaging modalities, such as CTA or MRA, to ensure com-
prehensive evaluation and precise diagnosis. Conventional
ultrasound is inadequate for excluding this diagnosis, as it
necessitates the implementation of specific techniques and
may fail to discern the celiac trunk origin from the aorta. [8]

Treatment:

The most conventional treatment for Median Arcuate
Ligament Syndrome (MALS) involves decompressing the
median arcuate ligament (MAL) through an open surgical or
laparoscopic approach [10]. Current understanding of MALS
pathophysiology suggests that additional neurolysis and ex-
tensive excision of the affected celiac plexus should also be
performed to address the neurogenic aspects of the syndrome
[11]. A retrospective analysis of patient data collected over a
decade at the University of North Carolina at Chapel Hill by
Kohn et al. indicated that both open and laparoscopic tech-
niques are safe and yield durable mid-range follow-up results
[12]. Furthermore, a comprehensive 20-year cohort study
published in 2023 by the Vascular Low Frequency Disease
Consortium, which included data from 516 MAL release
procedures (227 open, 235 laparoscopic, and 54 robotic),
found no significant difference in long-term failure rates be-
tween open and laparoscopic decompression [14].

It is crucial to discuss the potential treatment failure rate,
which can be as high as 48%, with patients when weighing
the risks and benefits of this procedure [14]. Given multiple
studies indicating no long-term differences in failure rates,
laparoscopic decompression of the celiac artery is rapidly
becoming the preferred method for MALS patients. This
approach offers several advantages typical of laparoscopic
procedures, including reduced postoperative complications
such as lower rates of ileus, pain, blood loss, adhesions, and
shorter recovery times.

In a direct comparison of open versus laparoscopic treat-
ment for MALS, Jiminez et al. reviewed 400 patients (279
open and 121 laparoscopic) and found that 85% experienced
immediate postoperative symptom relief, with only 26 pa-
tients later experiencing a recurrence of symptoms [14]. 9.1% of
patients treated laparoscopically (11 out of 121) required
conversion to laparotomy due to bleeding complications like
bleeding and pneumothorax in the laparoscopic group, but no
procedure-related fatalities. Common complications in the
open group included thrombosed bypass grafts (2%), stroke
(1.4%), gastroesophageal reflux disease (1%), pancreatitis
(1%), hemothorax (0.3%), and splenic infarctions (0.3%),
with no reported deaths [14].
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The choice for vascular reconstruction is typically consid-
ered for patients who continue to experience symptoms such
as thrill, compression, malformation, or pressure gradients in
the celiac artery despite initial external MAL decompression.
Long-term compression can lead to hyperplasia in the intimal
and adventitial layers of the celiac artery, resulting in signif-
icant lumen narrowing [13]. An alternative to open revascu-
larization is laparoscopic MAL release combined with per-
cutaneous transluminal angioplasty (PTA). This approach has
shown promising results for patients with persistent stenosis
following initial decompression, as evidenced by a limited
number of studies [13, 15].

The significant pain relief observed from celiac plexus
block (CPB) in MALS patients supports the notion of celiac
ganglion involvement in the condition. Research by Sultan et
al. indicates that MAL decompression combined with celiac
ganglion sympathectomy (CGS) improves mesenteric blood
flow and leads to substantial symptomatic relief. In their
study, which had a mean follow-up of 2.8 years, 71% of pa-
tients reported freedom from symptoms, even though 50%
showed high-velocity flow in the celiac artery on postopera-
tive duplex ultrasound. The rationale for ganglionectomy
includes the belief that resection may more effectively pre-
vent the reformation of a compressive band and that ablating
the ganglion can alleviate some of the pain associated with
MALS [16].

In this case report, the vascular surgery team elected to
commence with a diagnostic catheter angiography, with
the objective of determining the optimal course of action
for addressing the celiac stenosis, namely whether to im-
plement a stent, perform laparoscopic ligament decom-
pression, or resort to direct open abdomen surgery. The
celiac artery was observed to be markedly constricted,
necessitating surgical decompression via an open proce-
dure. Surgeons advocated for the preservation of the small
infant-sized artery, allowing it to recover naturally fol-
lowing decompression. In the event of persistent symp-
toms, the insertion of a stent would be considered. fortu-
nately, that the patient no longer experiences episodes of
abdominal pain demonstrating a positive outcome during
subsequent follow-up visits.

8. Conclusion

The prevalence of chronic abdominal pain in pediatric
populations is a subject of considerable interest. A substantial
proportion of cases are attributable to functional causes.
However, it is imperative to first exclude potential organic
etiologies. The persistence of pain accompanied by any
alarm sign should never be diagnosed as functional pain,
even in the event of normal or disappointing investigation
results. Approach of chronic abdominal pain in late child-
hood girls should consider rare vascular causes like Dunbar
syndrome. The characteristic postprandial pain of Dunbar
syndrome may be absent in children. Conventional ab-
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dominal ultrasound is inadequate to exclude the diagnosis;
advanced imaging study as abdominal CTA or MRA is usu-
ally needed. The presence of symptoms such as fainting,
dizziness, or postural tachycardia in conjunction with MALS
serves as a strong indication that it is the underlying cause of
the pain, thus necessitating decompression therapy. Stenting
is a less invasive procedure; however, the recovery rate fol-
lowing surgical ligament decompression in children is the
most favorable.
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MELAS Median Arcuate Ligament

CTA Computed Tomography Angiography Scan
MRA Magnetic Resonance Angiography

CRP C Reactive Protein

KFT Kidney Function Test
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