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Urinothorax following Blunt Abdominal Trauma
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Background A 31-year-old man developed a urinothorax following blunt trauma to the abdomen sustained 
during a snowboarding accident.

Summary This case report describes a trauma patient transferred from another hospital following blunt 
abdominal trauma sustained during a snowboarding accident. Initial CT imaging at the referral 
hospital revealed a grade IV laceration to both the liver and right kidney. The right kidney injury 
also involved the collecting system with extravasation of urine and a surrounding perinephric 
hematoma. Despite hemodynamic stability, the patient’s initial management included close 
observation with continuous bladder irrigation, serial abdominal exams, and monitoring of 
hemoglobin levels.

However, the patient’s condition necessitated the embolization of multiple third-order branches 
of the right renal artery. During the hospital course, he developed significant shortness of 
breath and a large pleural effusion on the right side. Subsequent imaging confirmed substantial 
extravasation of urine within the perinephric space. Further investigation revealed pleural 
fluid with characteristics consistent with urine, supported by a pleural fluid-to-creatinine ratio 
exceeding 1. Drainage via a pigtail catheter showed a significant output exceeding 1.3 liters over 4 
hours, raising concerns about decompression of the perinephric urine leak into the pleural cavity, 
resulting in a urinothorax.

To address this complication, a cystoscopy with retrograde pyelogram and placement of a ureteral 
stent was performed. This intervention led to a prompt resolution of the urinothorax.

Conclusion This case underscores the importance of maintaining a heightened suspicion for injury to the 
renal collecting system in such trauma scenarios. Prompt diagnosis and treatment are crucial 
to ensure adequate decompression and drainage of the collecting system, preventing potential 
complications.
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Case Description
Urinothorax, a rare yet well-documented complication of 
various genitourinary (GU) pathologies, primarily arises in 
cases of obstructive uropathy. While less frequent, it has 
also been documented following surgical ureteral manip-
ulation and blunt abdominal trauma.1‒3. Corriere et al. 
first described urinothorax in 1968, associated with ure-
teral obstruction in dogs. Since then, reported cases have 
predominantly been through case reports and small case 
series.2 Diagnosis relies on a high index of clinical suspi-
cion, often bolstered by characteristic biochemical analysis 
of pleural fluid. Management necessitates a multidisci-
plinary approach, prioritizing treatment of the underlying 
GU etiology.1‒3 This case report details a unique instance 
of urinothorax resulting from blunt abdominal trauma 
sustained during a snowboarding accident.

A 31-year-old male trauma transfer from another hospital 
sustained blunt abdominal trauma following a snowboard-
ing accident. The referring hospital’s CT scan revealed a 
liver laceration (grade IV), extensive right kidney injury 
(grade IV) with a perinephric hematoma, possible damage 
to the right renal collecting system with extravasation of 
urine, and a fractured 10th right rib (Figure 1).

Upon arrival, the primary survey showed normal vital 
signs and a Glasgow Coma Scale (GCS) of 15. A second-
ary survey revealed tenderness in the right hemiabdomen 
and flank, but the abdomen was soft without signs of gen-
eralized peritonitis. A Focused Assessment of Sonography 
for Trauma (FAST) performed in the trauma bay detected 
fluid in the right upper quadrant and a significant amount 
of blood clots in the bladder (Figure 2). Initial lab tests 
showed a hemoglobin level of 13.4 g/dL, elevated white 
blood cell count (33,400), slightly elevated creatinine 
(1.20 mg/dL), and elevated liver enzymes (AST: 662 U/L, 
ALT: 397 U/L).

Considering the patient’s hemodynamic stability, he was 
admitted to the trauma intensive care unit (ICU) for non-
operative management. This involved close monitoring of 
hemoglobin levels, regular physical examinations of the 
abdomen, and consultation with a urologist. A three-way 
Foley catheter was inserted, and continuous irrigation of 
the bladder was initiated. A repeat CT scan was planned 
for 48 hours after admission to assess the need for potential 
surgical intervention.

B

Figure 1. Preoperative Imaging Findings. Published with Permission

A) Grade IV liver laceration. B) Grade IV right kidney injury with perinephric 
hematoma and possible injury to the proximal ureter (arrow), evident on 
delayed films.
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On hospital day (HD) 3, a CT angiography (CTA) of the 
abdomen was performed to evaluate the possibility of a 
renal pseudoaneurysm. The findings demonstrated sta-
ble lacerations in both the liver and kidney, along with 
a possible pseudoaneurysm in the kidney. Consequently, 
consultation with interventional radiology for renal artery 
angiography with possible embolization was sought. Angi-
ography revealed active bleeding from a distal branch of 
the mid-renal artery. This bleeding was embolized using 
gel foam and coils.

On HD 6, the patient’s clinical status deteriorated with 
worsening shortness of breath, hypoxia, and right flank 
pain. A chest X-ray (CXR) revealed a new finding of dif-
fuse opacification of the right chest secondary to a large 
right pleural effusion. A subsequent CT scan confirmed 
the presence of significant right water density pleural effu-

sion and extravasation of contrast-enhanced urine from 
the mid-pole calyx into the surrounding right perirenal 
collection (Figure 3).

An interventional procedure was performed, placing a 
pigtail catheter into the right pleural space for drainage. 
The drained fluid was noted to be straw-colored, visually 
similar to the patient’s urine (Figure 4). Lab analysis of the 
pleural fluid revealed characteristics of a bloody exudate: 
pH 7.50, protein level of 3.5 g/dL (compared to serum 
protein 6.6 g/dL), glucose level of 103 mg/dL, and a pleu-
ral fluid creatinine level of 1.13 mg/dL. The pleural-to-se-
rum creatinine ratio was calculated to be 1.03.

Figure 2. Focused Assessment with Sonography for Trauma (FAST) 
Images. Published with Permission

Figure3. CT Scan on Hospital Day 6. Published with Permission

A) Significant clot burden within the bladder. B) Fluid collection in the right 
upper quadrant.

A) Contrast-enhanced CT scan showing a large pleural effusion in the right 
chest cavity. B) Delayed CT imaging, demonstrating extravasation of urine from 
the mid-pole calyx of the right kidney.
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The patient’s chest tube drainage exceeded 1.3 liters over 
the subsequent four hours. This significant output, cou-
pled with a deteriorating abdominal examination, warrant-
ed urgent intervention. The patient was emergently trans-
ferred to the operating room for a joint procedure with 
urology. A cystoscopy with retrograde pyelogram revealed 
large extravasation from interpolar and lateral upper pole 
calyces, which was followed by the placement of a 6 × 24 
cm ureteral stent to bridge at least two separate defects.

This intervention proved successful. Chest tube drainage 
significantly decreased to less than 90 milliliters per day 
over the following 48 hours, allowing for safe removal of 
the chest tube without fluid reaccumulation in the pleural 
space. The patient was discharged home on postoperative 
day (POD) 4. Ureteral stents were removed six weeks after 

surgery. Follow-up CT imaging at eight weeks post-inju-
ry revealed chronic lacerations in both the right liver and 
kidney but without any complications. Furthermore, the 
delayed imaging demonstrated no evidence of ongoing 
urine leakage.

Discussion
Urinothorax, a rare condition characterized by urine 
accumulation in the pleural space, has been document-
ed in only 57 cases over the past 50 years, as evidenced 
by a recent systematic review by Austin et al.1 Obstruc-
tive uropathy is the most frequent cause; however, various 
genitourinary procedures can also lead to its development. 
Less commonly, blunt abdominal trauma causing renal or 
upper genitourinary tract injury has been described with 
only four reported cases in the last 50 years.4‒7

The pathophysiology begins with a retroperitoneal collec-
tion of urine as a result of obstructive uropathy or GU 
tract injury. There is no consensus as to the exact mecha-
nism of urinoma progression to urinothorax. Three poten-
tial pathways have been proposed: 1) direct transmigration 
through diaphragmatic pores due to elevated hydrostatic 
pressure, 2) direct rupture into the pleural cavity caused by 
a diaphragmatic injury,8‒11, and 3) indirect transmigration 
of urine via lymphatic channels.12 

In our case, the most probable etiology is the decompres-
sion of the urinoma across the diaphragm secondary to a 
hydrostatic pressure gradient. While an undiagnosed dia-
phragmatic injury is also plausible and cannot be entirely 
ruled out, the absence of supporting evidence on eight-
week follow-up imaging and the relatively low pleural flu-
id-to-creatinine ratio favors the first mechanism.

Diagnosing a urinothorax draws on the presence of a 
pleural effusion alongside obstructive or traumatic urop-
athy, with subsequent resolution of the effusion following 
treatment of the underlying etiology. Pleural fluid analysis 
often aids in confirming the diagnosis. Traditionally, the 
fluid characteristics are indicative of a transudate: low cell 
count, low pH (<7.40), and a pleural fluid-to-serum creat-
inine ratio (PF/S) exceeding 1.2 Notably, the PF/S creati-
nine ratio boasts a high sensitivity (97.9%) for urinothorax 
diagnosis.2 However, Toubes et al. contend that multiple 
concomitant pathologies can alter these typical findings in 
pleural fluid analysis. As such, a strong clinical suspicion 
coupled with the resolution of the causative factor is criti-
cal for a definitive diagnosis.2

Figure 4. Comparison of Drainage Outputs. Published with Permission

A) Chest tube drainage and B) and urine output
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Our patient’s biochemical analysis revealed characteristics 
atypical for urinothorax. While the classic presentation is 
an exudative, alkalotic, high-protein fluid with red blood 
cells, the presence of blood and high protein content can 
be misleading.

• Direct intrathoracic bleeding or
• Decompression of a concomitant retroperitoneal 

hematoma with urine into the chest

could explain these deviations. Traditional biochemical 
analysis in diagnosing urinothorax is controversial and is 
debated in the literature. For example, a review of 32 cases 
showed that 43.8% of pleural fluids were exudative, and 
24% had a pH ≥7.50, deviating from the expected acidotic 
state (pH <7.30).2

Hematuria, typically seen in trauma patients, can further 
complicate pleural analysis by elevating protein levels in 
the fluid. This elevation can lead to an erroneously high 
pH (>7.30) and classify the fluid as exudative according to 
Light’s criteria.

Despite these atypical findings, a PF/serum creatinine ratio 
> 1 supported urinothorax in this case. Furthermore, the 
rapid resolution of the pleural effusion following ureteral 
stent placement provided definitive confirmation of the 
diagnosis.

Management of patients necessitates addressing the under-
lying urologic pathology with or without thoracic drain-
age. This approach prioritizes treating the uropathy, lead-
ing to favorable patient outcomes. A study by Toubes et al. 
found a 96.1% success rate when the underlying root cause 
was directly addressed, compared to a complete absence 
of favorable outcomes (0/16 patients) with solely thoracic 
drainage intervention. Uropathic treatment encompasses 
a spectrum of procedures, ranging from urinary catheter 
placement to nephrectomy, depending on the specific con-
dition. In this case, ureteral stent placement was chosen to 
address the urologic pathology.

Conclusion
We report the rare phenomenon of urinothorax following 
blunt abdominal trauma. This complication has only been 
documented in four instances over the past 50 years. Our 
patient presented with an atypical biochemical profile of 
the pleural fluid in the setting of his traumatic injuries 
and hematuria. Despite these atypical findings, the pleural 
effusion resolved promptly upon addressing the underly-
ing urologic injury, ultimately confirming the diagnosis of 
urinothorax. This case highlights the importance of main-

taining a high index of suspicion for urinothorax, even in 
the absence of classic pleural fluid characteristics.

Lessons Learned
Urinothorax necessitates a high degree of clinical suspi-
cion for timely diagnosis. Pleural fluid analysis often yields 
inconsistent and variable results. Even in cases of normal 
or slightly elevated PF/S creatinine ratio, the possibility of 
urinothorax should not be excluded.
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