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A B S T R A C T

Urinothorax is a rare cause of pleural effusion. Infected urinothorax is even rarer. Here we present a case of infected urinothorax from renal mass
causing obstructive uropathy. Patient improved with pleural drainage and a multidisciplinary approach of treatment between team involving urolo-
gist and pulmonologist. This case highlights the complexity in the diagnosis and management of infected urinothorax.

1. Introduction
Urinothorax is defined as the presence of urine in the pleural space. Urinothorax is commonly caused by obstructive uropathy. It

rarely gets infected. Here we describe an interesting case of infected urinothorax in the setting of obstructive nephropathy.

2. Case presentation
A 55-year-old woman presented with 1 week of worsening shortness of breath, pleuritic chest pain, and generalized weakness. She

had not seen a physician in 30 years and has no known past medical history. She is an active smoker with a 40-pack-year history. She
experienced 6 months of fatigue and 20 pounds of unexplained weight loss. On presentation, she was afebrile, blood pressure was 89/
54 mmHg with heart rate of 102 beats per minute, respiratory rate of 21 and oxygenation saturation of 97 % on room air. A general
examination revealed poor dentition and malnourishment. The lung exam was notable for dullness to percussion and absent breath
sounds over the left hemithorax. There was no flank tenderness.

Laboratory studies showed leukocytosis with white cell count of 21,000 cells/ml, profound anemia with hemoglobin of 5.5 g/dl
and serum albumin 2.0 g/dl. Initial urine with 3+ leukocyte esterase and marked bacteria. Renal function was within normal limits.

Point of care ultrasonography revealed large left sided loculated echogenic pleural effusion with pleural thickening and flattening
of the left diaphragm. Computed tomography (CT) of the chest revealed large multiloculated pleural fluid collections occupying the
left hemithorax. CT of the abdomen revealed large heterogenous mass in the left renal pelvis and lower pole with evidence of obstruc-
tion, calyceal dilation, and upper pole rupture with a urinoma in the left retroperitoneum (Figs. 1 and 2) that was communicating
with the multiloculated pleural fluid collection through a diaphragmatic defect (Fig. 3).

3. Clinical course
The patient was initiated on broad-spectrum antibiotics. A chest tube was placed with 600 ml of foul-smelling, turbid tan material

aspirated during the procedure. Pleural fluid analysis was consistent with empyema with Glucose <10g/dl, LDH >10,000 g/dl, and
Protein 2.5 g/dl. Pleural fluid creatinine was sent for the suspected diagnosis of urinothorax based on the presence of ipsilateral
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Fig. 1. Contrast-enhanced coronal CT of the abdomen and pelvis demonstrates a large heterogenous mass in the left renal pelvis and inferior pole (yellow triangle).
Urinoma is identified above the left kidney (black arrow). Also depicted are dilated left renal calyces (blue arrow) and multiple calculi (orange arrowheads). (For in-
terpretation of the references to colour in this figure legend, the reader is referred to the Web version of this article.)

Fig. 2. Axial (a) and coronal (b) images from contrast-enhanced CT demonstrate a cortical rupture of the left renal upper pole (blue arrow) resulting in urinoma in
the upper left retroperitoneum (yellow triangle). Heterogenous density of the urinoma is due to excreted contrast mixing with urine. (For interpretation of the refer-
ences to colour in this figure legend, the reader is referred to the Web version of this article.)

pleural effusion to the obstructive uropathy. Pleural fluid/Serum ratio of creatinine was 2.5:1. The gram stain revealed gram-negative
rods and gram-positive cocci. Pleural fluid culture grew multiple organisms including Escherichia Coli, Gardnerella Vaginalis, and
Peptostreptococcus. Intrapleural fibrinolytics and DNase was used to facilitate pleural drainage and 3 L of pleural pus was drained
over the first 48 hours. Urology was consulted to assist with the management of obstructive uropathy. The initial urological interven-
tion included the placement of a left ureteral stent and placement of abdominal drain for the drainage of retroperitoneal fluid collec-
tion. A renal core biopsy was obtained and was consistent with clear cell renal carcinoma. The chest tube was removed 8 days post-
placement with a total of 5 L pleural fluid drained. The patient was discharged with outpatient follow-up with Urology for radical
nephrectomy.

4. Discussion
Urinothorax is an under-reported condition with limited literature available. This process can occur in any age group with a pre-

dominance in men. The most common presenting symptoms are dyspnea, chest pain, abdominal pain, and decreased urine output.
Most cases are traumatic in origin [1].

This case is unique in that the urinothorax was superinfected with bacteria that were isolated in cultures from the pleural fluid as-
pirate. Urine is usually a sterile, pauci-cellular fluid. The cause of urinothorax is most commonly obstructive uropathy but may occur
because of traumatic or iatrogenic injury [2]. In a previous review, only 9.3 % (3/32) of urinothorax cases cultured grew positive [1].
In general, pleural effusion cultures are positive in 40 % of cases, with the most frequently isolated bacteria being strep and staph
species [3,4]. However, anaerobes such as E. Coli, Pseudomonas, Klebsiella, and H. Influenza are less commonly cultured and rarely
in isolation [4].

In this case, multiple pathogens were isolated: E. Coli, Peptostreptococcus, and G. Vaginalis which are commonly found in the GU
tract, suggestive of infected urinothorax. There were only four other previously published cases of pleural space infection with G.
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Fig. 3. Contrast-enhanced coronal CT of the chest demonstrates communication of the abdominal urine collection (yellow triangle) with the left thorax through a di-
aphragmatic defect (blue arrow) and associated large left pleural fluid collection with thick pleural rind (orange arrowhead). (For interpretation of the references to
colour in this figure legend, the reader is referred to the Web version of this article.)

Vaginalis isolated [5–8]. An ipsilateral diaphragmatic defect noted on CT scan with communication between urinoma and pleural ef-
fusion further suggested a GU tract origin of the effusion.

The pathophysiology of urinothorax is interesting. Two potential mechanisms of urinothorax have been described: (i) obstructive
uropathy can result in extravasation of urine causing urinoma formation (Fig. 1) which directly communicates through diaphrag-
matic pores into the pleural space or through a diaphragmatic defect (Fig. 3) and (ii) indirectly via communication between retroperi-
toneal and pleural lymphatics [9–12]. The literature suggests that pleural effusion is commonly ipsilateral obstructive uropathy.
However, there are seldom case reports of contralateral or bilateral pleural effusions [1,9].

Diagnosis of urinothorax requires a high degree of suspicion, especially in cases of pleural effusions with associated ipsilateral ob-
structive or traumatic uropathy [2]. A combination of history, physical examination, pleural fluid analysis, and imaging should be
used [9]. More importantly, there should be a presence of ipsilateral genitourinary injury or obstruction. Pleural fluid with a creati-
nine ratio to serum of >1.0 is suggestive of urinothorax, while higher ratios provide increased specificity for diagnosis [9,13,14].
Pleural fluid pH can be low or normal. Urinothorax is one of the causes of acidic transudative effusion other than central venous
catheter migration. In a literature review discussing cases published between 1960 and 2016, 49 % of urinothorax were transudative,
23 % were exudative, and the remainder were unclassified. Urinothorax developed within 8 hours to 2 months of the initial inciting
pathology. The average time to onset is 2 days and patients with a malignancy-related obstruction have a more insidious onset [9].

Management of urinothorax involves the treatment of underlying obstructive uropathy and pleural drainage. A multidisciplinary
approach should be used to relieve urinary obstruction and pleural drainage by involving pulmonology, radiology, and urology.
Pleural drainage can be achieved by thoracentesis or chest tube drainage. Pleurodesis is not recommended [9]. In case of infection,
broad-spectrum antibiotics should be given to treat the infection.

5. Clinical pearls
1. Urinothorax should be considered as a differential diagnosis of pleural effusion ipsilateral to obstructive uropathy.
2. Urinothorax is rarely infected unless there is an infected kidney.
3. Management of infected urinothorax requires a multidisciplinary approach for relieving urinary obstruction and pleural

drainage.
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