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Unexpected color appearance of pleural fluid: a bilothorax case
Plevra sivisinin beklenmedik renkte gériinmesi: bilotoraks olgusu
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Abstract

Bilothorax, or cholethorax, is a rare cause of exudative pleural effusion characterized by the presence of bile
in the pleural space. Recognizing this condition is essential to prevent severe complications such as empyema
and acute respiratory distress syndrome. This report presents a 70-year-old male patient who developed right-
sided bilothorax following multiple biliary tract interventions. The patient presented with symptoms of jaundice,
fever, and abdominal pain. Clinical and radiological evaluations revealed right-sided pleural effusion, and
thoracentesis yielded dark yellow-green fluid. The diagnosis of bilothorax was confirmed by a pleural fluid/serum
total bilirubin ratio >1.0. Early intervention was performed using a cystofix to drain the pleural fluid. However,
despite all interventions, the sepsis condition could not be controlled, and the patient unfortunately passed
away. Bilothorax is generally associated with hepatobiliary procedures and is mostly observed on the right side
due to anatomical proximity. Diagnosis requires a high index of suspicion, especially in patients with relevant
clinical histories and characteristic pleural fluid appearance. Rapid thoracentesis and pleural fluid analysis are
crucial for diagnosis. Treatment typically involves pleural drainage and early administration of broad-spectrum
antibiotics. In conclusion, bilothorax is a life-threatening condition requiring urgent diagnosis and intervention.
This case highlights the importance of recognizing this rare condition and the necessity for early aggressive
management in patients with a history of hepatobiliary procedures.
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Oz

Bilotoraks, plevral boslukta safra varligi ile karakterize, eksudatif plevral eflizyonun nadir bir nedenidir. Bu
durumun taninmasi ampiyem ve akut solunum sikintisi sendromu gibi ciddi komplikasyonlari énlemek igin
onemlidir. Bu raporda, bircok safra yolu midahalesi sonrasinda sag tarafli bilotoraks gelisen 70 yasindaki
bir erkek hasta sunulmaktadir. Hasta sarilik, ates ve karin agrisi sikayetleri ile basvurdu. Klinik ve radyolojik
degerlendirme ile sag tarafli plevral eflizyon gorildi ve torasentez ile koyu sari-yesil sivi elde edildi plevral
mayii/serum total bilirubin oraninin >1,0 olmasi ile bilotoraks tanisi konuldu. Erken midehale ie sistofix ile plevral
mayi drenaji saglandi. Ancak tim mudehalelere ragmen sepsis tablosunun éniine gecilemeyerek hastamiz
kaybedildi. Bilotoraks, genellikle hepatobiliyer prosediirlerle iliskilidir ve anatomik yakinlk nedeniyle cogunlukla
sag tarafta goralir. Tani, 6zellikle ilgili klinik dykilere ve karakteristik plevral sivi gériinimune sahip hastalarda
yuksek siiphe gerektirir. Tani igin hizli torasentez ve plevral sivi analizi kritik Sneme sahiptir. Tedavi genellikle
plevral drenaj ve genis spektrumlu antibiyotiklerin erken uygulanmasini igerir. Sonug olarak Bilotoraks, acil tani
ve mudahale gerektiren hayati tehdit eden bir durumdur. Bu olgu, ilgili hepatobiliyer éyklye sahip hastalarda bu
nadir durumu tanimanin ve erken agresif yénetimin énemini vurgulamaktadir.
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Introduction

The presence of bile in the pleural space is
termed bilothorax or cholethorax, which is one
of the rare causes of exudative pleural effusion.
It is crucial to recognize it in order to make a
proper differential diagnosis and to prevent
complications such as empyema and acute
respiratory distress syndrome [1, 2].

Bilothorax is primarily caused by congenital
factors, iatrogenic injury to biliary tract,
diaphragmatic ruptures, hepatic abscesses, and
thoracentesis can be helpful to diagnose it [1,
3]. Therefore, bilothorax should be considered
in cases of pleural effusion in patients with
a history of liver and bile duct-associated
procedures [4].

With educational purposes aimed at
highlighting its diagnostic challenges, we
present the case of a 70-year-old male patient
who developed right-sided bilothorax following
numerous biliary tract interventions, with a
suspected diagnosis of primary sclerosing
cholangitis.

Case report

The patient underwent evaluation following
a consultation requested from the relevant
clinic. This 70-year-old male, who has been
monitored for jaundice at the Gastroenterology
Department, exhibited right-sided pleural
effusion on posteroanterior chest radiography
and thoracic computed tomography (CT). The
medical history revealed that he underwent
coronary bypass surgery ten years ago, he has
been consistently treated for coronary artery
disease and hypertension. He ceased smoking
30 years ago after smoking a few cigarettes
daily for 20 years. He has no prior history of lung
disease.

Cholelithiasis in common bile duct and
gallbladder was diagnosed through magnetic
resonance cholangiopancreatography
(MRCP) one month ago. Consequently, the
stone was removed, and biliary stenting was
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performed during Endoscopic Retrograde

Cholangiopancreatography (ERCP). Shortly
after the procedures, the patient was
discharged. Fifteen days later, he began

experiencing jaundice, fever, and abdominal
pain prompting a repeat MRCP and ERCP.
Piperacillin  tazobactam  treatment was
started with infectious diseases consultation.
Cholangiocarcinoma was suspected due to the
occurrence of primary sclerosing cholangitis.
When a 44x30 mm irregular lesion was detected
in the main ducts, a percutaneous transhepatic
cholangiography and percutaneous biliary
drainage was performed at the interventional
radiology department. Three days later, t-tube
cholangiography and biliary dilatation were
performed as well. However, the bile drainage
was significantly low. Two days after from these
procedures, the patient began complaining of
shortness of breath.

On inspection, the patient presented icteric
findings. On auscultation of his chest, the left
hemithorax appeared normal, but the lower
right side of the lung exhibited diminished
sound and dullness upon percussion. His
oxygen saturation was 95% (with the support of
4 liters/minute of oxygen). Other vitals findings
were within normal limits. Abnormal laboratory
findings revealed as an elevation of CRP (248
mg/L), leukocytosis (WBC count: 20.170/mm?3),
and a low hemoglobin level (9.2 gr/dl). Increased
density consistent with right-sided pleural
effusion was observed on chest radiography
(Figure 1). On thoracic CT, a unilateral moderate
pleural effusion approximately 6 cm in size was
identified on the right side. Additionally, the
catheter passage line was observed adjacent
to the right hemi-diaphragm (Figure 2). Dark
yellow-green colored 500 mL fluid drained
during thoracentesis (Figure 3).

Considering the macroscopic appearance of
the pleural fluid, the analysis of bilirubin levels
was added to the routine laboratory testing for
diagnostic approach to pleural effusions. The
laboratory test results are summarized in Table
1.
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igure 1. Posterio-antérior cest radiography

Figure 2. Computed tomography

Arrow is pointing to: hepatobiliary katater

Figure 3. Thoracentesis fluid
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Table 1. Laboratory results of blood serum and pleural fluid

Parameters Pleural Fluid Blood Serum Pleura/Blood Serum Ratio
LDH (U/L) 688 189 3.64

Total Protein (g/L) 13.5 55.8 0.24

Albumin (g/L) 12.9 24.8 11.9

Glucose (mg/dL) 6 116

Bilirubin (mg/dL) 53.45 5.94 8.99

pH 6.92

Polymorphonuclear Leukocyte (%) 97.1

Mononuclear Cells (%) 29

The results revealed an exudative
pleural fluid with an elevated percentage of
polymorphonuclear cells, and the ratio of pleural
fluid to serum bilirubin was higher than 1. These
findings were favored the diagnosis of bilothorax.
Tube thoracostomy was performed using 14F
catheter by the thoracic surgeons. The patient
had been given piperasilin-tazobactom during 7
days. But acute phase reactants had increased
and the Infectious Disease Department
changed antibiotics, and they started setazitim.
Cystofix drain was monitored daily by thoracic
surgeons. There was no drainage from thoracic
sistofix. The patient’s condition worsened and
his symptoms had showed that sepsis. The
patient was transferred to the intensive care unit
for close monitoring. Meropenem treatment was
started. Two days later Klepsiella pneumonia and
Enterococcus Faecium growth was seen in the
pleura culture. According to culture sensitivity,
the meropenem treatment dose was increased
and amikacin was added to the treatment. Bile
flow through the cystofix stopped. However,
there was no response to the patient’s sepsis
condition. Despite all the interventions, the
patient suffered cardiopulmonary arrest days
later and died.

Discussion

Bilothorax is a life-threatening condition as
bile can increase the susceptibility to infection
in the pleural space [5].

Diseases occur after penetrating or non-
penetrating trauma. Biliopleural fistula is a rare
condition that may occur. It can also be seen
as bronchobiliary fistula after these diseases
[4]. It should be always in differentials in
patients who have pleural effusions. Even

230

though patients usually present with pleuritic
chest pain, respiratory distress, and a history of
hepatobiliary procedures, few cases have been
described with a spontaneous onset [5, 6]. Same
as what occurred in our case, the localization
is right-sided most of the time due to its
anatomical nearity to the biliary tract, however,
there are different cases that have been
reported isolated left-sided and bilaterally [2,
5, 7]. As a rare incident, one case has reported
a left-sided presentation of bilothorax due to
cholangiocarcinoma which can occur because
of a natural transition of the bile through the
esophageal and aortic hiatuses [8]. Patients’
medical history and chest radiographies should
be key to suspect bilothorax for diagnosis and
prevent further complications. Thoracentesis
can be a part of the diagnosis seeing the green
and viscous fluid. Additionally, after the tube
insertion during the interventional procedures,
realizing a low drainage of fluid than expected
might be a cue as well. Observation of a pleural
effusion should be followed by diagnostic
thoracentesis with measurement of pleural total
bilirubin. Visually, the pleural fluid will 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 [6].

Prompt recognition of bilothorax is important
as bile is a potent chemo irritant that can lead to
a severe inflammatory response, such as acute
respiratory distress syndrome [9]. In addition,
giventhatbile is amedium conducive for bacterial
growth, bilothorax places patients at higher risk
for the development of bacterial empyema,
especially those with chronic liver disease and
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cirrhosis given their immunocompromised state
[6]. Infections such as empyema can increase
mortality 4-fold in patients with cirrhosis [10, 11].

Our case had a presentation of respiratory
distress, a history of jaundice and fever, and
multiple interventions to the hepatobiliary tract
including ERCP, MRCP and, percutaneous
transhepatic biliary drainage (PTBD). Bilothorax
was suspected due to the development of pleural
effusion in the case with known condition. The
pleural fluid was drained immediately upon
suspicion of bilothorax, the infection could not
be controlled despite all treatment attempts.
Unfortunately, our patient died due to sepsis.

There is no existing extensive experience
regarding the best way of treatment but
successful management requires a rapid and
accurate diagnosis. Several reports describe
conservative management by chest tube
insertion and pleural drainage as a successful
and appropriate way of solving the problem [12].

Additionally early administration of broad-
spectrum antibiotics to prevent future infection
is recommended as well [13].

Informed consent: Written informed consent
was obtained from the patient.

Authors contributions: G.A.E. constructed the
main idea and hypothesis of the study. A R.K
and K.F.T. developed the theory and arranged/
edited the material and method section. N.Y. has
done the evaluation of the data in the Results
section. Discussion section of the article was
written by A.R.K., K.F.T., N.Y., G.A.E reviewed,
corrected and approved. In addition, all authors
discussed the entire study and approved the
final version.

Funding: None.

Conflict of interest: No conflict of interest was
declared by the authors.

References

1. Addas R, Alsabban A, Fallatah A, Binageel A, Bafageeh
S, Bawazir A. Bilothorax a rare incidence in thoracic
surgery: case report and literature review. Open
J Thorac Surg. 2021;11:76-82. doi:10.4236/
0jts.2021.113010

10.

1.

12.

13.

Ravikumar DB, Sivasubramanian BP, Dominic Savio
FV, Gunendran T, Shekar SP. A Green Surprise:
Bilateral Bilious Pleural Effusion Secondary to
Esophageal Rupture-A Case Report. J Investig Med
High Impact Case Rep. 2024;12:23247096241231634.
doi:10.1177/23247096241231634

Saraya T, Light RW, Sakuma S, et al. A new diagnostic
approach for bilious pleural effusion. Respir Investig.
2016;54(5):364-368. doi:10.1016/j.resinv.2016.03.009

Cosgun I, Kiter G, Karabulut N, Tirk F, Altun M,
Evyapan F. Arare cause of pleural effusion: biliopleural
fistula. Solunum. 2013;15(3):194-197. doi:10.5152/
solunum.2013.039

Reddy VD, Al-Khateeb A, Hussain M, et al. Case
Report: Kryptonite-A Rare Case of Left-Sided
Bilothorax in a Sickle Cell Patient. Case Rep Pulmonol.
2019;2019:8658343. Published 2019 Jun 18.
doi:10.1155/2019/8658343

Olasehinde T, Stehouwer N. Bilothorax: A Rare
Complication of Percutaneous Transhepatic Biliary
Drainage in a Patient With Primary Sclerosing
Cholangitis. ACG Case Rep J. 2024;11(4):e01326.
Published 2024 Apr 10. doi:10.14309/
¢rj.0000000000001326

Shah K, Ravikumar N, Uddin QK, McGee W, Farmer
MJS. Bilateral Bilothorax: An Unusual Cause of Bilateral
Exudative Pleural Effusion. Cureus. 2019;11(7):e5185.
Published 2019 Jul 21. doi:10.7759/cureus.5185

Briones Gémez A, Sanchez Samblancat M, Bekki
A. A rare presentation of bilothorax. Archivos de
Bronconeumologia. 2023;59:447-448. doi:10.1016/j.
arbres.2023.03.023

Basu S, Bhadani S, Shukla VK. A dangerous pleural
effusion. Ann R Coll Surg Engl. 2010;92(5):W53-W54.
doi:10.1308/147870810X12699662980637

Shen TC, Chen CH, Lai HC, et al. Risk of empyema
in patients with chronic liver disease and cirrhosis: A
nationwide, population-based cohort study. Liver Int.
2017;37(6):862-870. doi:10.1111/1iv.13330

ArvanitiV, D’Amico G, Fede G, etal. Infections in patients
with cirrhosis increase mortality four-fold and should
be used in determining prognosis. Gastroenterology.
2010;139(4):1246-1256.e12565. doi:10.1053/j.
gastro.2010.06.019

Cooper AZ, Gupta A, Odom SR. Conservative
management of a bilothorax resulting from blunt
hepatic trauma. Ann Thorac Surg. 2012;93:2043-2044.
doi:10.1016/j.athoracsur.2011.11.024

Austin A, Fox N, Huggins JT, et al. The green pleural
effusion: a comprehensive review of the bilothorax with
case series. The Official Journal of the International
Society of Pleural Diseases. Pleura 2017;4:21-31.
doi:10.1016/j.amjms.2017.03.034

231



