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ABSTRACT

Bilothorax is a rare etiology of pleural effusions that involves leakage of bile from the biliary system into the pleural cavity.Most cases
result from iatrogenicmechanisms, like endoscopic retrograde cholangiopancreatography. However, only a limited number of cases
have reported this as a complication of percutaneous transhepatic biliary drainage.We report this rare presentation in an elderlyman
with primary sclerosing cholangitis after receiving percutaneous transhepatic biliary drainage for decompression of multiple
complex biliary obstructions. Given its rarity and lack of established guidelines, we review clinical features, medical management,
and potential implications of bilothorax, especially in patients with chronic liver disease and cirrhosis.
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INTRODUCTION

Bilothorax is an extremely uncommon etiology of exudative pleural effusions that involves direct leakage of bile into the pleural cavity
after damage from a traumatic, infectious, or iatrogenic mechanism.1 Rarely, bilothorax can arise as a major complication of percu-
taneous transhepatic biliary drainage (PTBD), which is a well-established procedure that has been used in the setting of biliary
obstructionwhenendoscopic retrograde cholangiopancreatography (ERCP) is unsuccessful or unfeasible.Only a small number of cases
of bilothorax have been reported in the literature, with even fewer being documented as a result of PTBD.We report a case of bilothorax
in a patient with primary sclerosing cholangitis following PTBD and document its diagnosis, management, and potential implications.

CASE REPORT

A 66-year-old man with history of end-stage liver disease secondary to primary sclerosing cholangitis presented to the emergency
department with a 3-week history of fevers, confusion, and dyspnea. On physical examination, the patient was jaundiced with
a distended abdomen,minimal ascites, and periumbilical tenderness. Livermagnetic resonance imaging showed diffuse strictures of the
proximal common bile duct and commonhepatic duct with right and left intrahepatic biliary dilation. Laboratory test results and vitals
were concerning for septic shock in the setting of acute cholangitis. Thepatientwas subsequentially transferred to the intensive care unit
and started on broad-spectrum antibiotics and pressors. Hepatology and interventional radiology services were consulted as the patient
had a history of 2 failed ERCPs due to complex strictures. A rendezvous ERCP procedure was initially recommended; however, given
the high risk of further decompensation, it was ultimately decided that the patient undergo an urgent PTBD for biliary decompression
and source control. A right external biliary drain was placed, with cultures positive for multidrug-resistant Pseudomonas aeruginosa.

Three days after PTBD, the patient developed dyspnea and right-sided pleuritic chest pain. Chest computed tomography revealed
a new right pleural effusion with total collapse of the right lower lobe (Figure 1). Interventional radiology (IR) performed both
a diagnostic thoracentesis and subsequent drain exchange/upsize of the PTBD. However, during the procedure, pullback cholan-
giogram showed contrast extravasating into the right pleural space, indicative of diaphragmatic injury (Figure 2). Pleural studies
were consistent with an exudative effusion with the pleural bilirubin level noted to be elevated to 9.8 mg/dL. Thoracic surgery was
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consulted and placed a 12 French pigtail chest tube. This yielded
1.3 L of dark biliousfluid and confirmed the bilothoraxdiagnosis.
The patient was made status 7 (inactive) on the liver transplant
list given subsequent development of empyema and Pseudomo-
nas liver abscess andwas recommended to continue piperacillin-
tazobactam for 3 weeks. Owing to further clinical deterioration,
the patient underwent surgical decortication of the right hemi-
thorax with diaphragmatic repair. Large loculated fluid and bile-
tinged debris were noted diffusely in the pleural space during the
operation. His postoperative course was complicated by hem-
orrhagic shock, and despite aggressive measures, the patient
suffered cardiopulmonary arrest days later and died.

DISCUSSION

Endoscopic interventions for biliary obstructions fail in approxi-
mately 5%–10% of cases due to altered biliary anatomy or difficult
biliary cannulation, requiring the utilization of PTBD as an al-
ternative for biliary decompression.2 The complication rate of
PTBD ranges between 3% and 10%, with reported complications

such as infection, bile leakage, andhemorrhage beingwell reported
in the literature.3However, bilothorax is a rare complication of this
procedure that has scarcely been described, except in isolated case
reports. In our literature review of bilious pleural effusions, ap-
proximately 23 cases were published in the literature from 1971 to
2023, with only 4 cases reported as a result of PTBD. Other
documented etiologies of bilothorax in these cases include
thoracoabdominal/diaphragmatic trauma, biliopleural fistula, in-
fection, inflammation, and gastrointestinal malignancy.4,5 The
mechanism of bilothorax formation in our patient was likely
secondary todiaphragmatic injury from thePTBDcatheter during
the procedure. The PTBD catheter crosses from the high-pressure
obstructed biliary system into the low-pressure pleural space. This
pressure differential, augmented by the pump action of the neg-
ative pleural pressure of the respiratory cycle, subsequently leads to
retrograde flow of bile into the right thorax.1,5

The clinical presentation of bilothorax usually involves ipsilateral
pleuritic chest pain and respiratory distress in a patient with
recent gastrointestinal manipulation or a hepatobiliary pro-
cedure.6 Diagnosis of bilothorax involves a high degree of clinical
suspicion and chest imaging to confirm the presence of a pleural
effusion. Most cases in the literature usually present as a right-
sided pleural effusion given the anatomical location of the liver
and biliary tree; however, 2 cases of left-sided bilothorax and 1
case of bilateral bilothorax have also been reported.1,7-9 Obser-
vation of a pleural effusion should be followed by diagnostic
thoracentesis with measurement of pleural total bilirubin. Vi-
sually, the pleuralfluidwill appear green-black, with an exudative
profile on fluid studies. In various case reports, pleural-to-serum
total bilirubin (P/S) ratio.1.0 has been reported as an indicator
of the presence of bilothorax.

A case review of 12 patients reported the sensitivity of bilothorax
detectionwhen the P/S ratio is.1 to be 76.9%.4 However, similar
to this case presentation, 2 patients in the case review did not
satisfy this criterion despite having a diagnosis of bilothorax.
There is no established guideline for the management of

Figure 1. Chest computed tomography demonstrating patient’s lungs on initial presentation to the emergency department (A) vs 3 days
subsequent to the initial percutaneous transhepatic biliary drainage procedure (B).

Figure 2. Cholangiography with good opacification of the biliary tree
without leakage at initiation of percutaneous transhepatic biliary
drainage (A) vs contrast extravasation into the right pleural space at
the end of the procedure (B).
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bilothorax, and treatment recommendations are largely anecdotal
using case reports. However, management typically involves
prompt initiation of antibiotics and immediate drainage of the
bilious effusion by tube thoracostomy or, less commonly, surgical
intervention for complex effusions.

Prompt recognition of bilothorax is important as bile is a potent
chemoirritant that can lead to a severe inflammatory response,
such as acute respiratory distress syndrome.10 In addition, given
that bile is a medium conducive for bacterial growth, bilothorax
places patients at higher risk for the development of bacterial
empyema, especially those with chronic liver disease and cirrhosis
given their immunocompromised state.4 Infections such as em-
pyema can increase mortality 4-fold in patients with cirrhosis.11,12

In summary, bilothorax is a rare complication of hepatobiliary
procedures that can result in rapid clinical deterioration. Prompt
recognition and management of this condition is imperative,
especially in patients with chronic liver disease and cirrhosis.
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