
Case Report

Chilaiditi’s Syndrome—What Every Endoscopist
Should Know

Jayan George 1,* , Ashleigh V Genever 2 and Timothy J White 1

1 General Surgical Department, Chesterfield Royal Hospital Foundation Trust, Chesterfield Road,
Chesterfield S44 5BL, UK; timwhite1@nhs.net

2 Radiology Department, Chesterfield Royal Hospital Foundation Trust, Chesterfield Road,
Chesterfield S44 5BL, UK; ashleigh.genever@nhs.net

* Correspondence: jayan.george@aol.com; Tel.: +44-1246-277271

Received: 27 March 2020; Accepted: 15 April 2020; Published: 22 April 2020
����������
�������

Abstract: Chilaiditi’s syndrome is a rare and often asymptomatic anomaly, typically found as an
incidental radiographic sign (gas under the diaphragm) due to hepato-diaphragmatic interposition of
the transverse colon. We report a case of Chilaiditi’s syndrome following colonoscopy presenting
with severe abdominal pain, dyspnoea and radiograph findings similar to the presence of bowel
perforation (appearance of gas under the hemidiaphragm on erect chest radiograph). Computed
tomography (CT) evidence of Chilaiditi’s sign prevented unnecessary laparotomy.
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1. Introduction

Chilaiditi’s syndrome was first described by Demetrius Chilaiditi in 1910, it is a rare condition
with acute abdominal symptoms resulting from entrapment of gas within or volvulus of an unusually
mobile, anteriorly displaced transverse colon interposed between the liver and right hemidiaphragm
(Chilaiditi’s sign) [1].

Chilaiditi’s syndrome has an incidence of 0.25% to 0.28% with a 4:1 male to female ratio [2–4].
This is normally diagnosed as an incidental finding on chest and abdominal radiographs [5].

We present a case of a healthy male who presented with severe abdominal pain following a
colonoscopy which was thought to be due to a perforated viscus on erect radiograph; however, this was
due to Chilaiditi’s syndrome.

2. Case Presentation Section

A 31-year-old healthy male presented for elective colonoscopy and banding of haemorrhoids.
Bowel preparation was performed with PicoPrep (Pharmatel Fresenius Kabi, Hornsby NSW).
The procedure was performed in the left lateral position. Sedation and analgesia were achieved with
Midazolam (2 mg), Alfentanyl (500 µg) and Propofol (cumulative total of 400 mg). The proceduralist
was a colorectal surgeon and an accredited endoscopist (Joint Advisory Group on GI Endoscopy,
UK). Regular air was used for the procedure and no abdominal pressure was required. No biopsy or
polypectomy was performed. The procedure was completed uneventfully with little difficultly and
took approximately thirty minutes. Banding of the haemorrhoids was performed at the end of the
procedure via a proctoscope.

In the post-anaesthetic recovery room, the patient complained of severe abdominal pain,
predominantly in the epigastric and right-upper-quadrant regions, colicky in character, reaching
pain scores of 10/10 intermittently and worse on inspiration.
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On examination, blood pressure was 135/80 mmHg, heart rate 72 beats per minute, respiratory
rate was 24 respirations a minute with shallow breathing, pulse oximetry was 99% mmHg on 4 L
of oxygen via nasal cannulae. The abdomen was soft but distended and tender in the epigastrium.
Administration of 200 µg of Fentanyl, 100 mg of Tramadol, 1 g of Paracetamol and 10 mg of Buscopan
did little to alleviate the pain. Given the severity of the pain, a chest radiograph was performed to
exclude bowel perforation (Figure 1). This appeared to indicate free gas under the right hemidiaphragm
and a large collection of gas in the left subdiaphragmatic region.

Figure 1. Erect chest-radiograph showing the appearance of free gas under the diaphragm (orange arrows).

A subsequent CT scan revealed a segment of the transverse colon distended with gas and
interposed between the liver and right hemidiaphragm anteriorly (Chilaiditi’s sign) (Figures 2 and 3).
There was no evidence of intraperitoneal gas. A large quantity of gas was also seen in the remaining
segments of the colon.

Figure 2. Axial computed tomography scan shows gas-filled large bowel between the liver and anterior
abdominal wall (orange arrow).
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Figure 3. Sagittal computed tomography scan showing distended large bowel anterior to the liver
(orange arrow).

Passage of a nasogastric tube was not successful in alleviating the pain. Subsequent management
was conservative, requiring morphine patient-controlled analgesia and reassurance. A large quantity
of flatus was passed in the ensuing few hours resulting in resolution of the pain.

3. Discussion

Multiple Chilaiditi’s case reports have been described in the literature [2]. One particular
report identified a 58-year-old female presenting two days following her colonoscopy with
right-upper-quadrant pain who failed conservative management and required a pexy of the ascending
colon and caecum [6]. This case is different from ours as the patient’s symptoms resolved without the
need for surgical intervention.

Other clinical scenarios when the syndrome may present include: cholecystitis, pancreatitis [7],
blunt abdominal trauma [8], following upper GI endoscopic procedures, inexplicable shortness of
breath, recurrent volvulus of the colon, extrinsic right bronchial compression on bronchoscopy [9] and
in the presence of ascites [10]. Presentation with angina-like chest pains [11] and cardiac tamponade [12]
have also been reported due to the proximity of the colon to the heart.

The condition can make a routine colonoscopy close to impossible [13]. This can predispose patients
to perforation and trapped gas as occurred in this instance [3]. To our knowledge, there is only one case
previously reporting the manifestation of the syndrome following successful colonoscopy; however,
this case required operative intervention whereas our case settled with conservative management.

Pseudo-pneumoperitoneum is a term that has been used to describe radiograph and CT evidenced
intra-peritoneal gas without clear evidence of perforated viscus. In these instances, it has been
postulated that micro-perforations and trans-diaphragmatic movement of gas are possible mechanisms.

The cause of the anterior displacement of the transverse colon has been attributed to an abnormal
long colon (dolichocolon) and/or laxity/absence of a falciform ligament, potentially coupled with



Reports 2020, 3, 11 4 of 5

liver cirrhosis/reduced hepatic volume or phrenic nerve palsy; resulting in an unusually mobile
transverse colon [2].

An erect chest radiograph is extremely sensitive if performed correctly. CT scans (with or without
contrast) have a higher sensitivity and specificity for detection of intra-peritoneal gas. Diagnosis has
also been made with abdominal ultrasound [14].

Patients presenting with an acute surgical abdomen should be investigated with an erect chest
radiograph, as well as the standard supine abdominal radiograph. The patient should be positioned
sitting upright for 10–20 min before acquiring the erect chest radiograph image. This allows any free
intra-abdominal gas to rise, forming a crescent beneath the diaphragm. It is said that as little as 1 mL
of gas can be detected in this way. In our hospital, we use erect chest radiographs in the first instance
before considering CT scans, but this is always correlated with the patients’ clinical need.

Increasing numbers of GI endoscopic procedures are being performed with anaesthetists in
attendance. Knowledge of this unusual syndrome and its management is important in the differential
diagnosis of severe abdominal pain and shortness of breath post-procedure. If, after a seemingly
straightforward endoscopic procedure, perforation of a viscus is suspected, and plain abdominal
radiograph indicates free air under the diaphragm, but clinical findings are not consistent with
radiograph findings (i.e., a soft abdomen), we would consider it mandatory to confirm radiograph
findings with a CT scan to avoid unnecessary surgical intervention.

4. Conclusions

Chilaiditi’s syndrome is a rare cause of abdominal symptoms due to entrapment of gas within or
volvulus of an unusually mobile, anteriorly displaced transverse colon interposed between the liver
and right hemidiaphragm. Chilaiditi’s syndrome can complicate endoscopic procedures. This can
lead to apparent free air being seen on radiographs. Careful clinical correlation is warranted to negate
surgical intervention.
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