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CASE SUMMARY

IMAGING FINDINGS

A 45-year-old female presented to
the emergency department with acute
onset suprapubic crampy abdominal
pain and increased urinary urgency and
frequency. Pertinent medical history
included prior resection of a benign,
non-specified bladder mass two years
previously at an outside institution.
Review of systems and physical exam-
ination were unremarkable with the
exception of diffuse lower abdominal
tenderness without rebound. Labora-
tory results including urinalysis and
vaginal wet prep were negative. Trans-
abdominal and endovaginal pelvic
ultrasound was unremarkable. Subse-
quently, a contrast-enhanced abdomi-
nal and pelvic CT scan was performed,
demonstrating a focal fluid collection
contiguous with the bladder dome felt
to represent a congenital or acquired/
post-operative bladder diverticu-
lum or atypical urachal remnant. The
patient was discharged but returned
two days later with shortness of breath
and abdominal distention. A new
large right-sided pleural effusion was
observed, ultimately confirmed to be a
urinothorax secondary to bladder dome
rupture at site of prior surgery.

Contrast-enhanced CT imaging of
the abdomen and pelvis on initial pre-
sentation demonstrated a thin walled
diverticulum arising from the blad-
der dome at site of prior surgery (Fig-
ure 1). No regional sizable extra- or
intraperitoneal fluid collections were
observed, and the surrounding pelvic
fat planes were maintained. A trace
amount of fluid was retrospectively
noted in Morrison’s pouch within the
right subhepatic space, potentially a
herald leak from the weakened diver-
ticular bladder wall (Figure 2).

The patient was discharged only to
return two days later with shortness of
breath and complaints of abdominal
distention. A large right-sided pleural
effusion was observed on chest radiog-
raphy and CT pulmonary angiogram,
appearing simple in density and non-lo-
culated (Figure 3). Extensive ascites was
also observed (Figure 4). Thoracentesis
yielded over two liters of transudative
fluid notable for elevated creatinine,
greater than concurrent serum levels,
raising concern for a urinothorax.

Of note, at this juncture, additional
history was elicited from the patient
detailing a similar episode of shortness

of breath one year previously occur-
ring in conjunction with a large pleural
effusion, treated at the time with cath-
eter drainage at an outside institution,
without apparent further work-up. CT
cystography confirmed intraperitoneal
bladder rupture at the dome with active
extravasation into the peritoneal cav-
ity (Figure 5). The patient was treated
with a partial cystectomy and resec-
tion of a ruptured post-operative blad-
der dome diverticulum. Recovery was
uneventful (Figure 6).

The final diagnosis in this case was
a urinothorax occurring in conjunction
with intraperitoneal bladder rupture
of an acquired bladder dome divertic-
ulum. Given the rapid development
of abdominal ascites and pleural effu-
sion over the course of days, malignant
related etiologies were felt unlikely. No
contributory enteric inflammatory find-
ings, or either free or localized intra- or
extraperitoneal air was seen to suggest
viscus rupture. The absence of perito-
neal thickening and enhancement as
well as the lack of pre-existing ascites
or peritoneal catheters militated against
spontaneous bacterial peritonitis. Like-
wise, there were no contributory labo-
ratory or imaging findings to support
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FIGURE 1. Sagittal reformatted image from a contrast-
enhanced CT of the abdomen and pelvis performed at the
time of initial admission demonstrates a thin-walled diver-
ticulum arising from the bladder dome (red arrow). No sur-

rounding free fluid or fat stranding is seen.

FIGURE 3. Reformatted coronal image from a contrast-enhanced
CT pulmonary angiogram demonstrates a large low-density fluid
collection in the right pleural cavity (red arrow) with compressive
atelectasis of the partially visualized perihilar right lung. There is
partial visualization of low attenuation ascites in the upper abdo-
men (yellow arrow).

acute hepatic decompensation, favoring
the subsequently proven diagnosis of
urinothorax and bladder rupture.

DIAGNOSIS
Urinothorax occurring in con-
junction with intraperitoneal bladder

weakened diverticular bladder wall.

ered by EXA-PACS.)

rupture of an acquired bladder dome
diverticulum

DISCUSSION

Defined as the accumulation of urine
within the pleural space, urinothorax
may occur either due to the passage of
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FIGURE 2. Axial source image through the level of the upper abdomen from the
same CT exam performed at the time of initial presentation demonstrates a thin
sliver of simple free fluid in the region of Morrison’s pouch subjacent to the right
hepatic lobe (red arrow), retrospectively likely reflecting a herald leak from the

FIGURE 4. Axial image through the upper abdomen obtained during CT
pulmonary angiogram again demonstrates extensive right pleural effu-
sion (red arrow) and upper abdominal ascites (yellow arrow).

(Click on the images framed in red to view them in a DICOM viewer pow-

intra-abominal urinary ascites through
diaphragmatic lymphatics or via a
congenital or acquired rent in the dia-
phragm. In the majority of cases, the
diaphragm is intact and transudative
lymphatic transport of urinary fluid is
responsible for the subsequent pleural
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FIGURE 5. Coronal reformatted image through the central pelvis
obtained at time of CT cystography demonstrates intraperitoneal
extravasation of opacified contrast outlining bowel loops (yellow
arrow) and an irregularly marginated, dehiscent bladder dome diver-
ticular outpouching (red arrow).

(Click on the images framed in red to view them in a DICOM viewer powered by EXA-PACS.)

effusion. Both retroperitoneal as well
as intraperitoneal urinary extravasation,
as occurred with our index case in the
setting of bladder dome rupture, may
result in a urinothorax.'3

Iatrogenic injury, including both
upper and lower tract endoscopic/open
urinary procedures, represents the
most common etiology.* A wide range
of other causes have been reported
including urinary tract lithiasis,
inflammatory or malignant obstruc-
tion, blunt or penetrating trauma, and
adult polycystic kidney disease.!3>67

Supportive laboratory findings at
thoracentesis include transudative
fluid with a low pH and elevated creat-
inine in relation to serum levels.®

Contrast-enhanced CT imaging with
delayed excretory phase imaging is
the most commonly employed modal-
ity for assessment of the site of renal
parenchymal or upper tract urothelial
disruption. For assessment of bladder
integrity, the full luminal distention
achieved with retrograde CT cystog-
raphy has additive value in the detec-
tion of small or intermittent intra- or
extraperitoneal leaks. For most cases,
clinical management usually entails a
combination of pleural drainage and
urothelial repair. While direct nephrop-

leural fistulas occurring in the setting of
percutaneous supracostal renal access
may be managed solely with repetitive
thoracentesis or pleural catheter drain-
age alone, in most other instances uri-
nary stenting, diversion and/or direct
repair is typically employed.’

CONCLUSION

In summary, though rare, urinotho-
rax should be considered in the setting
of urinary tract obstruction or trauma,
iatrogenic or otherwise, in conjunction
with a rapidly accruing pleural effusion
together with either an intra- or retro-
peritoneal fluid collection. Both rapid
and widely available, contrast-enhanced
CT urography or CT cystography is the
imaging study of choice for evaluating
the integrity of the upper or lower uri-
nary tract, respectively. Though thoracic
accumulation of urine may occur in the
setting of a pre-existent diaphragmatic
disruption, in the majority of cases dia-
phragmatic integrity is maintained.
Thoracentesis is both therapeutic and
diagnostic, with urinothorax aspirate
characteristically demonstrating an ele-
vation of creatinine above serum levels.
Management typically entails prolonged
or repetitive thoracic drainage together
with urinary repair or diversion.

FIGURE 6. Coronal reformatted image through the central pelvis
obtained at time of repeat CT cystography demonstrates post-surgi-
cal repair of the bladder dome with residual slight luminal irregularity
(red arrow). No extravasation of contrast was observed.
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