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Abstract: Long-term abdominal pain (LAP) affects 30% to 40% of children on a weekly basis, representing a
significant challenge for medical practitioners due to the extensive differential diagnoses and often-
inconclusive work-up. It often results from functional gastrointestinal disorders (FGIDs) such as functional
dyspepsia (postprandial distress syndrome, epigastric pain syndrome) and irritable bowel syndrome (IBS), but
can also be associated with inflammatory bowel disease (IBD), allergic bowel disease (ABD) and psychological
factors. However, less common causes include visceroptosis, specifically gastroptosis, and superior mesenteric
artery (SMA) syndrome. Visceroptosis, or Glenard's disease, involves the downward displacement of visceral
organs due to ligament laxity, while gastroptosis refers to the specific downward displacement of the stomach.
SMA (Wilkie syndrome) is a rare condition in which the third part of the duodenum is compressed between
the abdominal aorta and the superior mesenteric artery. Both conditions were first described in the 19th century
and are more common in young women. While a few cases of these conditions separately have been reported
in the literature, no cases have documented their simultaneous coexistence. Here we present the case of a 17-
year-old girl with a six- to seven-month history of postprandial abdominal pain and vomiting who was
diagnosed with both gastroptosis and SMA. We also provide a comprehensive literature review.
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Figure 1. We present the case of a 17-year-old girl who presented to her general practitioner and the
gastroenterology department with her parents because of epigastric pain, nausea, vomiting and
significant progressive weight loss (11kg in 6 months). The patient reported a feeling of heaviness and
abdominal discomfort, especially after meals, accompanied by nausea and vomiting, which had been
progressive over the last few months. She explained that her appetite had remained relatively stable
and that she continued to eat relatively well and healthily without changing her diet. However, she
was concerned that continuing to eat would lead to a worsening of her symptoms. She had visited
the emergency department several times with her symptoms and had tried various pharmacological
agents, including proton pump inhibitors (PPIs) and antispasmodics, in an attempt to alleviate her
condition. However, these interventions provided only minimal symptomatic improvement. The rest
of her medical history was unremarkable, with no history of fever, dysphagia (solid or liquid), transit
disorders, constipation or diarrhea, chest pain or dyspnea. His medical and surgical history was
devoid of any noteworthy abnormalities. The family history was unremarkable. The infant was
delivered via spontaneous vaginal delivery at 38 weeks of gestation with a birth weight of 2750 grams.
The infant was breastfed until the age of 1.5 months, exhibited normal growth and development, and
is up to date with her vaccinations. The patient's clinical parameters at the time of consultation were
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found to be entirely satisfactory, with the following observations: blood pressure of 120/64 mmHg,
heart rate of 74 bpm, body temperature of 36.1°C, and an oxygen saturation of 100% on room air. The
subject's weight was 45 kg for a height of 164 cm, resulting in a body mass index of 16.7 kg/m?2. On
clinical examination, cardiopulmonary auscultation was within normal limits, and abdominal
examination revealed epigastric tenderness radiating to the umbilicus, but no associated mass or
rebound. Peristalsis of the digestive tract was noted to be intact. Given the circumstances, additional
diagnostic procedures were initiated. Laboratory investigations revealed no haemogram
abnormalities, no acute and/or chronic inflammation (C-reactive protein (CRP) and erythrocyte
sedimentation rate (ESR) negative), preserved renal function, a satisfactory ionogram, normal thyroid
function (TSH and fT4 N) and normal phospho-calcium balance (PTH and 25-OHD normal). A test
for celiac disease was negative (total IgA and anti-transglutaminase antibodies normal). Faecal
calprotectin (FC) levels were also normal (<100 pg/g, N <100 pg/g), ruling out inflammatory bowel
disease (IBD). An endoscopic examination of the stomach revealed erythematous gastritis, with no
additional microscopic abnormalities identified. An abdominal computer tomography scan (CT-scan)
with injection of contrast medium demonstrated a duodenal stricture over a mesenteric pinch (Figure
1, red arrow). Furthermore, a barium radiographic examination was carried out and shown severe
elongation of the stomach down to the umbilicus, suggestive of gastroptosis (Figure 2, white arrows).
The patient was diagnosed with gastroptosis associated with superior mesenteric artery syndrome.
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Figure 2. The term "chronic abdominal pain" is defined as pain that persists or recurs over a period of
more than three months, or that lasts for more than three months [1]. It is a pervasive issue in the
paediatric population, representing a significant contributor to both inpatient and outpatient
consultations across a spectrum of healthcare settings, including general practices, paediatric wards,
gastro-enterology and emergency departments [1,2]. This condition has a significant impact on
children's quality of life and may cause considerable stress and anxiety for their parents. As some
recent epidemiological studies indicate, the prevalence is estimated between 22% and 25% in the
United States and Western countries, with a higher prevalence among women than men [1-4].

In 1833, French physician Frantz Glenard initially proposed the term "visceroptosis" in his
doctoral thesis, defining it as a prolapse or sagging of the abdominal viscera (internal organs) below
their normal position resulting from ligament laxity, and suggesting it as a potential cause of chronic
abdominal pain [5]. When the stomach is affected more specifically, it is defined as gastroptosis.
Concurrently, Rokitansky (1842) proposed a different entity, also responsible for chronic abdominal
pain, which he described as a phenomenon of obstruction and dilatation of the proximal intestine
caused by compression of the third portion of the duodenum by the superior mesenteric artery (SMA)
or, more specifically, by the SMA and the aorta [6]. The condition, initially referred to as either
"internal hernia" or "internal incarceration," received its first comprehensive account from David
Wilkie in 1921. This detailed description led to the establishment of Wilkie syndrome, also known as
superior mesenteric artery syndrome (SMAS) [7,8].

Although isolated cases have been documented in the literature, no one has hitherto reported
these rare conditions simultaneously in the same patient, as in our case [9,10]. Previously,
gastroparesis was estimated to affect 2-3% of the general population [11]. However, a recent US study
found the prevalence to be 0.16% [12]. Moreover, in diabetic patients, 1-5% develop gastroparesis,
with the risk being four times higher in type 1 diabetes than in type 2 [13]. In SMAS, the data currently
available show that women are mainly affected in the 20-50 age group, with a higher prevalence in
women than in men (ratio 3:2) [14]. A number of risk factors appear to be involved in this
phenomenon. Among those identified are severe underweight due to certain catabolic conditions
(such as cancer, neurologic injury, surgery, burns, malabsorption syndromes, trauma or psychiatric
problems), postural defects (such as congenital scoliosis) and excessive laxity of the abdominal wall
and mesenteric attachments, which become too thin and relaxed under the weight of the organ [15].
The clinical manifestations are frequently numerous but not particularly specific, including a lengthy
history of intermittent postprandial abdominal discomfort, bloating, or epigastric distress, recurrent
episodes of nausea and vomiting, early satiety, and weight loss, all of which are exacerbated by
standing or post-prandial activity [16,17].

The aetiology of abdominal pain is a complex phenomenon, with no single causal model proving
wholly adequate. Indeed, gastroptosis and SMAS may be considerable overlap with more common
gastrointestinal disorders, including gastritis, peptic ulcer disease, pancreatitis and pancreatic
tumours (above a certain size), gastro-oesophageal reflux disease (GERD), inflammatory bowel
diseases such as Crohn's disease affecting the upper gastrointestinal tract, celiac disease and irritable
bowel syndrome [18]. Additionally, less frequent yet equally pertinent conditions that may elucidate
the symptomatology were discussed within the context of anatomical conditions, including
congenital stenosis of the duodenum and intestines, intestinal malrotation, food allergies, and
psychosomatic disorders [18]. It is evident that all of the aforementioned causes have been excluded
in our patient, as a result of the additional examinations conducted. The biological assessment did
not yield any noteworthy findings. A gastroscopy was performed and revealed only a subtle
erythematous gastritis, which did not fully explain our patient's underlying clinical condition.

As evidenced by the existing literature, imaging has a crucial role in the diagnostic process of
gastroptosis and SMAS [19]. Fluoroscopy with oral barium or iodine contrast remains the primary
assessment tool of the upper gastrointestinal tract, offering real-time dynamic visualisation that
facilitates the correlation of clinical history with imaging [4,19,20]. In both case, fluoroscopic findings
generally include gastrointestinal distention (Figure 2, white arrows where the stomach is displaced
downwards, with the greatest curvature close to the iliac crest, while the antrum remains in place),
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delayed gastric emptying (Figure 2, dynamic A-D) and narrowing of the third part of the duodenum
(less obvious in our case). Further information can be obtained by computed tomography (CT),
which, in combination with intravascular contrast, allows detailed assessment of the aorto-mesenteric
vascularisation and calibre of the gastroduodenal structures, proving invaluable in the diagnosis.
SMAS syndrome is characterised by gastroduodenal dilatation with marked narrowing at the
junction of the AMA and the aorta (Figure 1, red arrow), shortening of the aorto-mesenteric distance
(normal: 10-34mm; 1B), and tightening of the aorto-mesenteric angle (normal: 28-65°; Figure 1C) [19-
21]. Gastroptosis may also be visible, depending on whether or not the patient has eaten prior to the
examination; however, it may be less visible if the examination is performed on an empty stomach.

In the current clinical practice, invasive treatment is reserved for a limited number of cases
complicated by intestinal obstruction [22]. The treatment of gastroptosis and SMAs is primarily
focused on the management of the symptoms and correction of the underlying anatomical
abnormalities. For gastroptosis, conservative management encompasses dietary modifications,
postural adjustments, and physical therapy to strengthen the abdominal and spinal musculature.
Surgical interventions, such as gastroplication or gastropexy, are employed in severe cases [9,22,23].
For SMAS, it is primarily based on nutritional support, including the administration of high-calorie
diets or enteral feeding to facilitate weight gain and relieve vascular compression. Additionally,
postural modifications and, in certain cases, prokinetic drugs may be employed. In instances where
conservative measures prove ineffective, surgical options, such as duodenojejunostomy or SMA
release surgery, may be necessary to address the underlying anatomical issues [24]. The management
of both conditions requires a multidisciplinary approach, involving the expertise of
gastroenterologists, nutritionists, and surgeons, tailored to the specific needs of each patient.

In conclusion, Gastroptosis and Wilkie syndrome are two rare entities that are underdiagnosed
and rarely reported in the literature, representing a diagnostic and therapeutic challenge in clinical
practice. Our case highlights the necessity for a multidisciplinary approach, involving general
practitioner, gastroenterologists, nutritionist, radiologists and surgeons, to accurately diagnose and
treat these overlapping conditions. A comprehensive history, thorough physical examination and
appropriate imaging studies are crucial to circumvent such diagnostic pitfalls.
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