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Abstract

Bilothorax or Cholethorax is the accumulation of bilious effusion in the tho-
rax. It is a rare condition in which bile passes into the pleural space from the
abdominal cavity, necessitating urgent treatment. This article aims to present
a case of bilothorax treated successfully in our institute and review the litera-
ture on this topic to better understand this medical problem and the best
ways of dealing with it. We presented in this article a case of bilothorax after
an attempt of biliary drainage in a known pancreatic cancer patient and the
way we managed it. We concluded about the importance of the early recogni-
tion of this medical problem and the necessity of aggressive and early man-
agement to prevent further morbidities and mortality.
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1. Introduction

Bilothorax definition is the presence of bile in the pleural space. Most of the cas-
es in the medical literature are case reports and the majority of these cases are
due to iatrogenic injury mainly due to a bile tract injury resulting in a pleurobi-
liary fistula or from a sub-phrenic abscess formation. In previously reported
cases, there has been a different way of managing the condition from conserva-
tive management to aggressive surgical intervention [1] [2] [3]. We presented
here our experience with a patient that had bilothorax due to iatrogenic reasons
and the way we dealt with it. In addition, we did a literature review hoping to

give a better understanding of its reasons, diagnosis, and best ways of treatment.
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2. Case Report

This is a case of a 50-year-old male known case of pancreatic cancer diagnosed
in late 2020. He presented to our hospital with obstructive jaundice. A CT chest
and abdomen was performed in February 2021 showed an interval increase in
the size of the known mass in the head and uncinate process of the pancreas
measuring 5.4 x 3.9 x 4.3 cm in the transverse, anteroposterior, and craniocaud-
al dimensions while previously it measured 4.6 x 3.9 x 3.9 cm in the same di-
mensions. There was progression of the intrahepatic and extrahepatic biliary
channel dilatation as well as the upstream dilatation of the pancreatic duct. The
CBD is taken off at the pancreatic head and distal CBD stricture is approximate-
ly 3 - 3.5 cm. The mass was persistently encasing the superior mesenteric artery.
There was progression of the abdominopelvic ascites. With this distal CBD
stricture, it was recommended to undergo an ERCP and if fails can be referred to
PTC if clinically appropriate. The patient was referred to interventional radiolo-
gy suite for percutaneous biliary draining. Cholangiogram was obtained. It
showed dilatation in the biliary ducts bilaterally with complete obstruction of the
biliary duct at the level of confluence. Over a guidewire, a catheter was advanced
and manipulated to pass through the common bile duct. However, the attempt
to pass had failed. An 8-F biliary draining catheter was advanced and its pigtail
was formed inside the biliary confluence. Contrast medium injection confirmed
a good position of the Insertion of 8-F external drainage catheter. There was no
immediate complication of the procedure.

The patient’s general condition was stable for around a month when he pre-
sented to the emergency department complaining of severe shortness of
breath, chest pain, and tachycardia. A CT angiography was performed to rule
out pulmonary embolism (PE). There was no PE but there was a large right
hydropneumothorax compressing the right lung and causing mediastinal shift
to the left side [Figure 1] which explains the symptoms the patient was com-
plaining of. In addition, the CT showed that the external biliary drain has an
abnormal course through the right pleural cavity and the diaphragm into the
liver [Figure 2] which explains the etiology of the accumulation of bile in the
thoracic cavity. The imaged upper cuts of the liver show stable biliary dilatation
and enlarging/new hepatic lesions worrisome for progression of the hepatic me-
tastasis.

A right-sided chest tube was inserted. Immediate drainage of around 350 mL
of bile was evacuated and the drained fluid had a bile color [Figure 3]. The pa-
tient’s dyspnoea, tachycardia, and chest pain were relieved after the chest tube
insertion. A chest x-ray showed right-sided lung expansion [Figure 4]. Pleural
effusion analysis showed a ratio of pleural bilirubin to serum bilirubin > 1.

As the patient’s condition was stabilized and there were no signs of empyema
that required surgical intervention, we decided to treat the patient conservatively
with close vital signs monitoring, chest tube output surveillance, chest x rays,

and the addition of antibiotics and control of the source.
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Figure 1. CT Angio was done to rule out pulmonary embolism. There

were no embolism but it showed large right hydropneumothorax com-

pressing the right lung and causing mediastinal shift to the left side.

Figure 2. CT showed that the external biliary drain has an abnormal
course through the right pleural cavity and the diaphragm into the liver.

Figure 3. Immediate drainage of around 350 mL of bile was eva-
cuated and the drained fluid had a bile colour.
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Figure 4. Chest x ray showed right sided
lung expansion.

Regarding the biliary draining catheter, the plan was to remove the one he had
and replace it with a new one. That was performed by interventional radiolo-
gists. Under ultrasound guidance and approaching from the left side, a branch of
the left biliary duct was targeted with 21 G needle and a small amount of con-
trast confirmed the location inside the biliary system under fluoroscopy. Cho-
langiogram showed dilatation of the biliary ducts. An 8 Fr biliary draining ca-
theter was placed in the common hepatic duct, the place was confirmed, the ca-
theter was flushed and fixed. Regarding the old biliary drainage, it was removed
and its tract was embolized with Gel foam slurry. That was very efficient in stop-
ping the bile leak into the right chest cavity as it was obvious after that procedure
that there was no more bile drainage into the right pleural space. The patient’s
respiratory symptoms were improving and the chest tube was removed three
days after the interventionist procedure. We were successful in managing the
bilothorax with these steps that we followed.

Unfortunately, the disease progression was fast and the patient passed away

due to the advanced metastatic pancreatic cancer that he had.

3. Discussion

Bilious pleural effusion is a rare presentation often resulting from an iatrogenic
procedural complication involving the gallbladder and biliary tree [1] [2] [3] [4].
It was first reported by Graham when he presented two patients in 1897 (He
called them Broncho-biliary fistulas) [5].

The causes of bilothorax have been reported in the literature with variant aeti-
ologies that include a direct extension of a biloma through the diaphragm or
through a congenital defect [6] or following traumatic diaphragmatic perfora-
tions [7]. One of the major causes is percutaneous biliary drainage [8] as in our
case. In other reports, it had been reported to occur after spontaneous
gallbladder perforation [9] open cholecystectomy [10] as well as sequel of biliary
peritonitis following jejunal, gastric, or bile duct perforations [11] [12]. Pre-
sumption of the mechanism of bilious pleural effusion formation in each of
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these cases is small perforations in the diaphragm leading to fenestration of con-
tents from the peritoneal cavity into the pleural space [13]. Suggestions of other
theories mentioned that the infected bile erodes through the diaphragm, most
commonly through the posterior recess or through a pre-existing defect.

Various theories have been reported regarding the cause of biliary pleural fis-
tula in percutaneous biliary intervention. One of these theories is that the cathe-
ter tract may be traversing through the pleural causing an iatrogenic fistula
which is probably what occurred in our case as showed in the CT scan. Another
theory suggested that due to the obstruction in the biliary tract, the high pres-
sure in the system may cause bile to drain through the pleura. Besides this, the
negative pressure during inspiration may suck the bile from the high-pressure
biliary tree to the low-pressure pleural cavity. In addition to that, a defect in the
diaphragm causes any bile leak to reach the pleural cavity after hepato-biliary
operations complicated with biliopleural fistulas which will get matured over
time if the fluid (bile) is not drained.

The condition usually presents with cardiorespiratory symptoms in particular
dyspnea, cough, pleuritic chest pain, and septicemia.

If not treated properly the respiratory condition of the patient can rapidly get
worse not only by lung volume reduction by the fluid but also bile will lead to an
inflammatory response due to a directly corrosive effect on the pleural layers
which can eventually end with an ARDS.

The association between bilothorax and the development of empyema has
been reported in the literature. In the study of Oparah of thoracobiliary fistuliza-
tion by either gunshot, stab wound, or blunt trauma he reported that out of 16
cases in the literature, twelve patients developed bilious empyema [14]. The
most common organisms resulting in complicated and emphysematous bilious
effusions are gastrointestinal tract organisms like Escherichia coli, Enterobacter,
Klebsiella oxytocin, Enterococcus faecalis, and Staphylococcus aureus [15].

Bilothorax diagnosis is easy in the majority of cases but in others, a high index
of suspicion is required. A chest X-ray revealing pleural effusion after liver or bi-
liary procedure should rise the question of the possibility of the bilothorax.
When the fluid is drained it will be recognized by its color. Chemical analysis
will confirm the diagnosis with a ratio of pleural bilirubin to serum bilirubin > 1.
The mean pleural fluid pH reported in the literature was 7.16 (range 6.78 to
7.80). None of the cases reported in the literature were described as a transuda-
tive effusion [15].

Fistulas can be seen few days after the tract has matured between the abdo-
minal and chest cavities in imaging studies like CT scans. Another investigation
for diagnosis confirmation is to perform an ERCP which will show a contrast
spillage through the biliary tree into the pleural cavity.

Regarding the management of bilothorax although most case reports follow a
conservative approach with appropriate drainage through chest tube [16]. It can
be avoided by per operative check for bile leaks using propofol or methylene

blue but limited data is available regarding this method. Intra-abdominal drains
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may also prevent it, by draining the bile externally instead of towards the pleura.

There is no existing extensive experience regarding the best way of treatment
but successful management requires a rapid and accurate diagnosis. Several re-
ports describe conservative management by chest tube insertion and pleural
drainage as a successful and appropriate way of solving the problem [17].

Early administration of broad-spectrum antibiotics to prevent future infection
is recommended as well [15].

Early and aggressive surgical intervention was suggested in multiple reports
[15] as in the surgical management of thoracobiliary fistulas that was proposed
by Ferguson and Burford in 1967 [18] after traumas observed during World War
II. In that paper, it described the diaphragmatic trauma and the development of
bile in the pleural space that required performing thoracotomies, decortication,
and repair of the diaphragm.

Minimally invasive procedures advancement and performing the percutane-
ous drainage of the biliary tree and endoscopic retrograde cholangiopancreato-
graphy (ERCP) alleviating biliary obstruction along with pleural drainage is con-
sidered to be a very successful approach in managing a lot of bilothorax cases
[15].

4. Conclusion

Bilothorax is a rare exudative pleural effusion. Its diagnosis needs a high index of
suspicion. The main reasons for this respiratory problem are iatrogenic hepato-
biliary interventions, abdominal trauma, and hepatic infections. When suspected
the pleural effusion should be drained and fluid analysis should be performed
which in bilothorax cases we will find a pleural fluid to serum ratio of bilirubin
greater than 1 in addition to the biliary colored appearance of the fluid in most
of the cases. The first steps of management should include fluid drainage and
antibiotic treatment to prevent further respiratory complications such as em-
pyema and respiratory distress. Radiological interventions are essential as well in
the management mainly ERCP to treat biliary obstruction in many bilothorax
cases. Surgical interventions are required in some cases such as the closure of a
persistent unhealing fistula or treating empyema that is not responding to con-

servative management.
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