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Introduction

Urinothorax is a rare cause of pleural effusion characterized 
by the accumulation of urine in the pleural space arising 
as a consequence of trauma, obstruction, or iatrogenic 
causes (1,2). From its initial documentation in 1968 until 
2016, a total of 88 patients afflicted with urinothorax were 
reported. Notably, male patients accounted for a majority 

(61.4%) of cases, with a median age of 45 years (2). Trauma 
was implicated as the causative factor in 76% of cases, 
while the remaining cases were attributable to obstructive 
uropathy. Herein, we report a case of a female in her early 
50s who presented with abdominal pain and vomiting 
after recently undergoing a total abdominal hysterectomy. 
She subsequently developed shortness of breath and was 
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diagnosed with right-sided pleural effusion of extravascular 
origin (PEEVO). We presented this article in accordance 
with the CARE reporting checklist (available at https://acr.
amegroups.com/article/view/10.21037/acr-23-146/rc).

Case presentation 

All procedures performed in this study were in accordance 
with the ethical standards of the institutional and/or national 
research committee(s) and with the Helsinki Declaration (as 
revised in 2013). Written informed consent was obtained 
from the patient for the publication of this case report and 
accompanying images. A copy of the written consent is 
available for review by the editorial office of this journal.

Our patient was a 52-year-old female with a past medical 
history of hypertension, dyslipidemia, and endometriosis who 
presented to the emergency department with hyperemesis 
and intermittent sharp lower abdominal pain. Six days 
prior to presentation, she underwent a total abdominal 
hysterectomy at another hospital for endometriosis. 
Initial laboratory results with reference range showed 
white blood cell count of 13.9 K/mcL (4.5–11 K/mcL),  
platelets 638 K/mcL (140–440 K/mcL), Na+ 128 mmol/L  

(135–145 mmol/L), K+ 3.1 mmol/L (3.5–5.5 mmol/L), 
blood urea nitrogen (BUN) 23.9 mg/dL (9–27 mg/dL), and 
creatinine (Cr) 1.9 mg/dL (0.6–1.5 mg/dL). Abdominal 
ultrasound was performed for evaluation of acute kidney 
injury and pyuria which revealed small ascites along with 
small pleural effusion. Computed tomography (CT) of 
the abdomen revealed a small amount of ascites attributed 
to postoperative fluid collection, bibasilar lung atelectasis 
with no signs of pleural effusion as well as distended small 
bowel loops with scattered air-fluid levels likely related 
to postoperative ileus (Figure 1). Postoperative ileus was 
managed expectantly with anti-emetics, prokinetics, 
ambulation, avoidance of narcotics and maintenance fluids 
with electrolyte supplementation. CT scan did not suggest 
a mechanical obstruction. Surgery was consulted and 
recommended non-operative management. Over the next 
two days, she began to experience progressive shortness 
of breath, tachycardia, oliguria, and elevation of BUN and 
Cr to 33.4 and 3.2 mg/dL, respectively. A large right-sided 
pleural effusion was suspected on physical examination 
and confirmed on chest X-ray (Figure 2); thoracentesis 
yielded 2 L of straw-colored fluid, which was sent for 
analysis. Follow-up chest X-ray demonstrated a decrease in 
effusion size. Concurrently, urine output was progressively 
decreasing, and Cr levels trended up to 3.9 mg/dL. Despite 
our interventions, the patient’s dyspnea persisted. A repeat 
chest X-ray revealed re-accumulation of fluid, leading 
to prompt placement of a right-sided chest tube, which 
yielded 3 L of straw-colored fluid. Pleural fluid analysis 
showed transudative fluid with pH 7.5, Cr 5.8 mg/dL, 
lactate dehydrogenase (LDH) 172 unit/L, and total protein  
1,170 mg/dL. Pleural fluid/serum Cr ratio was 1.4. 
Differential diagnoses that were effectively excluded in this 
case include, gastric and esophageal perforation and, pleural 
effusion secondary to ascites, which was substantiated by 
presence of minimal ascites and no pleural effusion noted 
on CT scan of the abdomen done at the time of admission. 
Furthermore, the prospect of complications associated with 
pleural endometriosis, including hemothorax, was effectively 
ruled out as such complications are predominantly 
catamenial and inconsistent with our pleural fluid analysis. 

The decision to place a Foley catheter was made, and 
there was a prompt improvement in serum Cr to 0.6 mg/dL  
within the next 24 hours. Due to a high degree of clinical 
suspicion, urology was consulted, and an X-ray cystogram 
(Figure 3) was done, which confirmed a <1 cm leak in 
the dome of the urinary bladder, thereby confirming the 
diagnosis of urinothorax. The chest tube was removed 

Highlight box

Key findings 
• Urinothorax is rare occurrence secondary to a commonly 

performed gynecologic procedure. 
• Presenting symptoms include fever, dyspnea, chest pain, abdominal 

pain, and decreased urine output.
• Pleural fluid analysis generally shows a pleural fluid/serum 

creatinine ratio >1.
• Pseudo-azotemia can cause marked elevations in serum creatinine 

which promptly improves after therapeutic intervention is made. 
• Treatment is aimed at correcting underlying genitourinary (GU) 
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What is known and what is new? 
• Urinothorax is an uncommon and underdiagnosed thoracic 

complication caused by iatrogenic or traumatic GU injury, or 
obstructive uropathy. 

• Pseudo-azotemia is a process causing marked elevations in serum 
creatinine in the setting of urinothorax explained by reabsorption 
of creatinine through the peritoneal membrane or peritoneo-
pleural lymphatic system. 

What is the implication, and what should change now?
• Physicians across all specialties should be aware of potential 

complications related to various urologic and gynecologic procedures 
including respiratory compromise by means of a urinothorax. 
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once the output was less than 100 cc per 24 hours, and the 
patient was discharged with a Foley catheter to allow for the 
healing of the bladder laceration. 

Discussion

Pleural effusion is a common condition, affecting 
approximately 1.5 million individuals annually in the 
United States alone (3). Effusions may be classified as either 

transudative, which commonly arise due to imbalances 
in hydrostatic and oncotic pressures, or exudative, which 
frequently result from infection, inflammation, malignancy, 
lymphatic abnormalities, and other causes. Less common 
types of transudative and exudative pleural effusions include 
those of extravascular origin. A PEEVO is one that does 
not originate from the pulmonary vasculature. Due to 
the infrequency of PEEVOs, a high index of suspicion is 
required to prompt appropriate diagnosis and management. 
PEEVO with exudative etiologies encompasses causes 
such as esophageal or gastric perforation, enteral feeding 
tube migration, pancreaticopleural fistula, bilothorax, 
chylothorax, pleural endometriosis and cholesterol effusion. 
In contrast, transudative causes consist of peritoneal 
dialysate, extravascular migration of a central venous 
catheter, ventriculopleural shunts, glycinothorax, hepatic 
hydrothorax, and urinothorax (4).

Urinothorax refers to the presence of urine in the pleural 
space. The incidence of urinothorax is yet to be determined 
in view of the absence of clear diagnostic criteria, 
compounded by the lack of knowledge and poor recognition 
of this condition among healthcare providers. The 
occurrence of urinothorax has been observed to follow a 
bimodal age distribution, with a higher frequency in the 
age groups of 41–50 and 61–70 years. Additionally, it was 
more likely to have a unilateral right-sided presentation and 
occupy over two-thirds of the hemithorax. 

Presenting symptoms of urinothorax may vary. 
According to a 2017 systematic review, patients with this 
condition most commonly presented with fever, dyspnea, 
chest pain, abdominal pain, and decreased urine output (2).  
Various conditions have been documented as causes 
of urinothorax, including obstructive uropathy with 
hydronephrosis, intra-abdominal compression from a gravid 
uterus, polycystic renal disease, bladder malignancy, and 
trauma such as extracorporeal lithotripsy, blunt trauma, and 
surgical injury caused by hysterectomy, nephrolithotomy, 
and nephrostomy tube placement, among others (2,5). The 
occurrence of damage to the lower urinary tract during 
a hysterectomy can vary between 0.13% and 3.6% for 
bladder injuries and between 0.1% and 1.8% for ureteral 
injuries (6). The pathophysiology behind the translocation 
of urine from the genitourinary tract into the thorax is 
poorly understood; however, it is believed to be caused by 
transmigration through the diaphragmatic pores propelled 
by a pressure gradient, or by drainage via the peritoneo-
pleural lymphatic system (1). 

Only three cases of urinothorax have been reported 

Figure 1 CT of the abdomen revealing a small amount of ascites, 
bibasilar lung atelectasis with no signs of pleural effusion as well 
as distended small bowel loops with scattered air-fluid levels. CT, 
computed tomography.

Figure 2 Erect chest X-ray showing large right-sided pleural effusion.
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in  the  l i tera ture  as  compl ica t ions  o f  abdominal 
hysterectomy at the time of this writing. Table 1 displays 
all four cases (including this one) and outlines the 
patients’ demographics, presentations, and interventions. 
Symptomatic presentations were similar, including 
postoperative dyspnea. Thoracentesis was done, and pleural 
fluid characteristics among these patients were similarly 
described as transudative, with a pH between 7.2–8.0. It 
is worth mentioning that a strict anaerobic environment 
must be maintained when sending pleural fluid samples 
for testing and fluid analysis may be unreliable (especially 
pH) if this is not followed or if processing of sample is 
delayed. Additionally, similar cases noted a pleural fluid/
serum Cr ratio >1 and elevations in serum Cr were noted in 

two out of three cases, likely explained by reabsorption of 
Cr through the peritoneal membrane or peritoneo-pleural 
lymphatics causing pseudo-azotemia (7). These cases were 
resolved by relieving the urinary obstruction, draining the 
urinoma, or repairing the bladder injury (7-9). 

Although urinothorax is a rare occurrence of a commonly 
performed gynecologic procedure, it is imperative that 
physicians be prepared to effectively address such medical 
complications. Careful review of the literature revealed 
that prophylactic placement of ureteral catheters has 
several merits, including the reduction of ureteral injury 
risk, a decrease in operative duration and mitigation of 
intraoperative hemorrhage. Considering these potential 
benefits, prophylactic ureteral catheters may serve as a 

Figure 3 X-ray cystogram. The arrows indicate <1 cm urinary leak in the dome of the urinary bladder.

Table 1 Comparison of the four published case reports of urinothorax after abdominal hysterectomy

Patient factors Goto et al. 2010, (7) Amro et al. 2009, (8) Chan et al. 2016, (9) Mikhail et al. 2023

Age, years 37 Premenopausal 51 52

Sex Female Female Female Female

Procedure TAH TAH-LSO Laparoscopic TAH-BSO TAH-BSO

Clinical presentation Postoperative abdominal 
distention with shifting dullness 

and diffuse tenderness

Postoperative sudden 
onset shortness of 

breath

Not reported Postoperative abdominal 
distention and shortness of 

breath

Organ injured Bladder Bladder Ureter Bladder

Pleural fluid-to-serum 
creatinine ratio

Not reported 9.9 1.02 1.4 

Intervention Perforation closed surgically Repair of urinary bladder 
rent

Percutaneous urine 
drainage

Foley catheter placement

TAH, total abdominal hysterectomy; LSO, left salpingo-oophorectomy; BSO, bilateral salpingo-oophorectomy.



AME Case Reports, 2024 Page 5 of 5

© AME Case Reports. All rights reserved. AME Case Rep 2024;8:25 | https://dx.doi.org/10.21037/acr-23-146

viable preoperative strategy prior to gynecologic surgeries 
particularly when dealing with pelvic adhesions (10). 

Conclusions

This case highlights the importance for physicians across 
all specialties to be aware of potential complications related 
to various urologic and gynecologic procedures, including 
respiratory compromise by means of a urinothorax. 
Physicians should consider PEEVO within their differential 
when intrathoracic causes of pleural effusion have been 
excluded. Prompt recognition and intervention can 
improve outcomes by decreasing respiratory complications 
and shorten or avoid intensive care unit stays. The 
documentation of additional cases would allow for a better 
understanding of the development, varied presentations, 
and time course of urinothorax, resulting in improvements 
in its diagnosis and management.
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