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| ABSTRACT

Chilaiditi's Sign is a rare radiographic finding in which there is an interposition of the colon between the diaphragm and the
liver. The etiology is multifactorial and can be divided into diaphragmatic, hepatic, and colonic causes. Chilaiditi's sign is
considered a cause of pseudo-pneumoperitoneum. On imaging, the sign can easily be misdiagnosed as a 'true’
pneumoperitoneum, causing the patient to undergo unnecessary investigations and interventions. This case report presents an
88-year-old male with a past medical history of Ischemic Heart Disease (IHD) and Hypertension (HTN) who presented to the
Emergency Department (ED) with a clinical picture of obstructive jaundice and was admitted for an Endoscopic Retrograde
Cholangiopancreatography (ERCP). Post-ERCP, the patient complained of chest pain, in which a chest X-ray was done, and
Chilaiditi's sign was found.
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1. Introduction

Chilaiditi's sign is a rare and benign radiological finding in which there is an anterior interposition of the colon (most commonly
the transverse colon) between the liver and the hemidiaphragm [Moaven, 2012]. It is often detected incidentally on plain
radiographs; findings include the presence of air below the right hemidiaphragm and gas within the bowel, suggesting that the
air is not within the peritoneum, which is regarded as a pseudo-pneumoperitoneum. Chilaiditi's sign can also be detected on
ultrasound. Some important findings suggest a lack of impact from body position change on air echo, the gas surface being distant
in relation to the diaphragmatic peritoneum, an uneven gas surface distribution, and the presence of colonic haustra [Moaven,
2012; Smereczynski, 2015]. If findings on plain radiograph and ultrasound are inconclusive, a computed tomography (CT)
scan [Moaven, 2012; Smereczynski, 2015, Mistry, 2017] can confirm the findings of interposed colonic loops between the right
hemidiaphragm and liver with no free intraperitoneal air [Chilaiditi syndrome, 2021].

It is important to distinguish a pseudo-pneumoperitoneum from a ‘true’ pneumoperitoneum due to the significant differences in
management. The former may be treated conservatively, whereas the latter may require more urgent and invasive investigations
and treatment [Moaven, 2012; Smereczynski, 2015, Mistry, 2017, Lo, 2010, Ghani 2017]. Correctly distinguishing between the two
prevents physicians from proceeding with unnecessary referrals, investigations, and treatment.

This report presents a case in which a patient had an incidental finding of Chilaiditi’s sign on a chest radiograph while undergoing
investigations for post endoscopic retrograde cholangio pancreatography (ERCP) chest pain. This case report aims to highlight the
findings of Chilaiditi's sign, the importance of recognizing it as a pseudo pneumoperitoneum, management, and a brief discussion
of Chilaiditi's syndrome.
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2. Case Presentation

An 88-year-old male presented to the emergency department (ED) of King Hamad University Hospital in Busaiteen, Bahrain, with
a five day history of yellow discolouration in his eyes and reduced oral intake. He denied any history of abdominal pain, nausea or
vomiting, altered bowel habits, and fever. He has a past medical history of Ischemic Heart Disease (IHD) and Hypertension (HTN).
Surgical history is significant for undergoing a Coronary Artery Bypass Graft (CABG) seven years ago, as well as an L1-L3 spinal
fixation. Family and social history were insignificant. Current medications include Bisoprolol, Aspirin, Insulin Glargine, Insulin Aspart,
and Atorvastatin, and they are under cardiology follow-up. On examination, the patient was vitally stable, the abdomen was soft
and non-tender, and no signs of guarding, rigidity, or rebound tenderness were noted. The patient was evaluated for obstructive
jaundice in the ED, and blood was sent for routine investigations, which returned with deranged liver function tests (LFTs).

The patient was admitted to the hospital under the impression of obstructive jaundice and was scheduled for an ERCP under
sedation and monitoring of LFTs. The patient underwent magnetic resonance cholangiopancreatography (MRCP) and ERCP under
sedation, revealing strictures in the duodenum and distal common bile duct. Post-ERCP, the patient experienced chest pain and
shivering. At that point, he was reviewed and underwent a Chest X-Ray (CXR), electrocardiogram (ECG), Abdominal X-Ray, and
blood work for cardiac enzymes and renal function tests.

Chest radiograph (Figure 7) demonstrated an elevated right hemidiaphragm with the presence of gas-filled bowel loops
intrapositioned between the right hemidiaphragm and liver. The plain film of the abdomen (Figure 2) showed no signs of ‘true’
pneumoperitoneum. Additionally, the MRCP that was done for the patient while undergoing an ERCP demonstrated Chilaiditi's
sign (Figures 3-8). Recognizing this as a benign finding, as well as considering that the patient was not showing signs or symptoms
of bowel obstruction and/or perforation, prevented this patient from undergoing further investigations and invasive procedures.
Therefore, the focus of management was shifted towards managing the patient's current cardiac symptoms and ruling out a more
sinister disease due to his medical history.

Figure 1. Plain Chest X-ray demonstrating the appearance of haustral folds (marked by the black arrow), indicating the gas is
confined within the bowel. The gas-filled bowel loop is between the right hemidiaphragm and liver, confirming Chilaiditi's sign.

Page | 2


javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)

JMHS 4(5): 01-05

Figure 2. Plain film of the abdomen. No pneumoperitoneum was seen. There are no multiple significantly dilated air-fluid levels.
Colonic fecal and gas content. Other findings include: Internal biliary/Common bile duct stent. Reduced bone density
appreciated. L1 - L3 spinal fixation and sternotomy sutures.

Figure 5 Figure 6

Figure 3-6. Coronal view MRCP showing the presence of interposed colonic loops between the right hemidiaphragm and liver
with no free intraperitoneal air (White arrow).
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3. Discussion

Chilaiditi’s sign is a rare anomaly seen on chest or abdominal radiographs with an incidence of 0.0025 - 0.28% [Alva, 2008]. This
case report described a patient where Chilaiditi's sign was found incidentally while investigating for causes of chest pain post-
ERCP. It is important to note Chilaiditi's sign when it presents with symptoms; it can be referred to as Chilaiditi's syndrome, in
which management differs. Chilaiditi's syndrome presents with abdominal pain, anorexia, nausea, vomiting, constipation, changes
in bowel habits, signs of obstruction, respiratory distress, and angina-like chest pain [Smereczynski, 2015]. In rare cases, a
combination of these multiorgan symptoms is observed [Fisher, 2003]. Chilaiditi's syndrome will be described in further detail
below.

The pathogenesis of Chilaiditi's sign can be divided into three entities- diaphragmatic, hepatic, or colonic pathologies, that increase
the risk of developing the sign and syndrome. Diaphragmatic causes include any pathology that raises the diaphragm, causing an
increase in the space between the diaphragm and the liver. Examples include phrenic nerve palsy, causing a right-
sided diaphragmatic hemiparesis. Another example would be a congenital loss of muscular fibers of the diaphragm, causing
thinning of a portion or all of the diaphragm as the muscle has been replaced by fibroelastic tissue [Gulati, 2008]. Hepatic
pathologies include the loss of tone of the falciform ligament, as it normally functions to connect the liver to the abdominal wall
and diaphragm. Cirrhosis or hepatectomy results in a smaller liver, causing an increased distance between the liver and diaphragm,
predisposing to Chilaiditi's sign [Cawich, 2017]. Colonic causes include dolichocolon, an abnormally long large intestine, where the
extra length can cause it to interpose itself between the liver and diaphragm [Mistry, 2017]. An increase in abdominal pressure, as
found in obesity and ascites, has been associated with an increased risk of developing Chilaiditi's sign [Cawich, 2017]. Patients who
develop adhesions due to abdominal surgery are at an increased risk, as the fibrous tissue bands can form between the liver and
diaphragm, facilitating the colon'’s interposition [Fiumecaldo, 2018]. Absence, laxity, or elongation of the suspensory ligaments of
the transverse colon also increases the risk [Moaven, 2012]. Of these factors, dolichocolon and laxity of the falciform and
suspensory ligaments (of the transverse colon) are the main predisposing factors causing Chilaiditi’s sign and syndrome [Raker,
2023].

Chialiditi's sign is considered a pseudo-pneumoperitoneum, meaning that there is an appearance of free intraperitoneal gas when
it is actually contained within an organ. Differentiating between a ‘true’ pneumoperitoneum and pseudo-pneumoperitoneum is
significant due to the differences in management and their respective complications. Important differentials of Chilaiditi's sign
include pneumoperitoneum and subphrenic abscess. However, to distinguish between Chilaiditi's sign and a ‘true’
pneumoperitoneum, identifying the colon through haustral markings and normal plicae circulares can help rule out more serious
entities | Moaven, 2012]. Differentials for pseudo-pneumoperitoneum include; basal linear atelectasis, pneumomediastinum,
pseudo-Rigler's sign, diaphragmatic undulation, biliary, portal vein or bowel wall gas, fat within the subdiaphragmatic space, and
benign post-traumatic pseudo-pneumoperitoneum [Pseudopneumoperitoneum, 2023]. Patients with an isolated finding of
Chilaiditi's sign are often asymptomatic and require no intervention, and management is conservative [Chilaiditi syndrome, 2021].
If the sign is accompanied by symptoms, Chiliaditi's syndrome is impressed, which is discussed further below.

Chiliaditi's syndrome presents with Chilaiditi’s signs alongside symptoms, such as abdominal pain, nausea, vomiting, and anorexia;
a diagnosis of Chilaiditi syndrome is made [Chen, 2016]. Due to the non-specific symptoms, the differential diagnosis can include
bowel obstruction, volvulus, intussusception, ischemic bowel, appendicitis, or diverticulitis. It can also be misdiagnosed as a
diaphragmatic hernia. Physicians should first rule out the more severe causes of pneumoperitoneum, such as bowel perforation,
as a misdiagnosis can lead to unnecessary surgical intervention and complications [Moaven, 2012]. Another example of an
unnecessary intervention may be that a physician chooses a diagnostic procedure such as a colonoscopy; however, there is an
increased risk of bowel perforation in Chilaiditi’s syndrome [Gurvits, 2009].

Complications of Chilaiditi's syndrome can include volvulus of the cecum, splenic flexure or transverse colon, and bowel
perforation. Respiratory distress and less frequently angina-like chest pain can also be seen in some patients. As in any other case,
a timely diagnosis and the correct course of management are crucial. Initial management of Chilaiditi's syndrome should include
bed rest, intravenous fluid therapy, bowel decompression, enemas, and laxatives. Repeat radiographs following decompression
may show the disappearance of the air below the diaphragm and the resolution of Chiliaditi's sign and syndrome [Moaven, 2012].
Surgical intervention is indicated if the patient does not respond to initial conservative management and the obstruction has failed
to resolve or if there is evidence of bowel ischemia. The more favorable surgical intervention varies from case to case and which
section of the bowel is interposed.

4. Conclusions

The objective of this case report is to emphasize that due to the overlapping of non-specific signs and symptoms often seen in

the medical field, it is important to make a correct diagnosis in a timely manner, such as in the case of a 'true’ pneumoperitoneum
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versus a pseudo-pneumoperitoneum, due to the radical differences in management and intervention. Identifying Chilaiditi's sign,
such as in this case, prevents clinicians from making unnecessary referrals and patients from undergoing unnecessary investigations
and procedures. It is important for clinicians to ensure that the patient's signs and symptoms are consistent with radiographic
findings. In this case, the patient was being investigated for symptoms suggesting an underlying cardiac pathology, which led to
the incidental finding of Chiladiti's sign. This case report highlighted that correctly identifying Chiladiti’s sign as a benign pathology
and taking the patient’s symptoms into consideration prevented unnecessary investigations and procedures the patient may have
undergone to rule out a more serious pathology. Further studies on the signs and symptoms of Chilaiditi's syndrome should be
undertaken in order to establish the incidence and prevalence, diagnostic critieria, symptomatology, surgical versus conservative
managment, and long term complications.
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