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Purpose: We describe our new technique of transabdominal sonocystography in men following radical prostatectomy.
Materials and Methods: From May 2007 to January 2008, 75 men underwent gravity transabdominal sonocystography and
fluorocystography 8 days following open radical retropubic prostatectomy. Bladder volume after the instillation of 150 cc
saline was determined by measuring bladder height, width and length in the longitudinal and transverse planes. Extrava-
sation volume was calculated by subtracting the calculated bladder volume after filling from a volume of 165 ml, which
represents the instilled saline volume of 150 ml plus 15 ml in the urinary catheter balloon. Extravasation was then
qualitatively graded as none, slight, moderate or severe after instilling 150 cc contrast medium into the bladder.
Results: The correlation between fluorocystography and transabdominal sonocystography was ascertained by determining
the mean extravasation volume corresponding to the qualitatively graded categories of extravasation determined fluoroscop-
ically. Mean extravasation volume in cases with no, slight and moderate extravasation on fluoroscopic cystography was
�3.72, 6.51 and 46.0 ml, respectively. At an extravasation volume of 20 ml the sensitivity and specificity of transabdominal
sonography to differentiate no or slight vs moderate or severe fluoroscopic extravasation was 100%.
Conclusions: The advantages of transabdominal sonocystography over fluorocystography are lower cost, lack of radiation
exposure and the ability to perform the procedure at most urological outpatient facilities. Therefore, transabdominal
sonocystography represents a good alternative to fluorocystography for assessing the integrity of the vesicourethral anasto-
mosis following open radical retropubic prostatectomy.
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T
he optimal timing for removal of the urinary catheter
following radical prostatectomy is controversial. In
the late 1980s Dalton et al performed sequential grav-

ity cystography in men following radical prostatectomy and
reported that 20% showed more than minimal extravasation
2 weeks after surgery.1 Leibovitch et al subsequently re-
ported that 94.3% of anastomoses showed no vesicourethral
extravasation on cystograms performed between 14 and 21
days after radical prostatectomy.2 These studies supported
removing the urinary catheter 3 weeks after radical prosta-
tectomy without performing cystography.

Approximately half of the men surveyed following radical
prostatectomy indicated that the urinary catheter was a
source of moderate to severe bother and an impediment to
returning to physical activity after surgery.3 In a prospec-
tive study of 537 men undergoing radical prostatectomy the
timing of urinary catheter removal was an independent pre-
dictor of time to return to work.4 Therefore, it is prudent to
remove the urinary catheter as early as possible without
jeopardizing outcomes.

While it is unproven, we believe that it would be prob-
lematic to remove the urinary catheter in the presence of
significant urinary extravasation at the vesicourethral anas-
tomosis. Removing the urinary catheter in men with no
demonstrable extravasation at the vesicourethral anastomo-
sis before 5 days after radical prostatectomy is associated
with an unacceptably high incidence of acute urinary reten-
tion.5,6 Therefore, our protocol has been to perform gravity
fluorocystography on postoperative day 8 in the outpatient
office setting to exclude significant extravasation at the
anastomosis before removing the urinary catheter.7

Fluorocystography is a procedure that cannot be readily
performed at many outpatient office based facilities. We
describe our new technique of transabdominal sonocystog-
raphy as an alternative to fluorocystography in men follow-
ing radical prostatectomy.

METHODS

From May 2007 to January 2008, 75 men underwent gravity
transabdominal sonocystography and fluorocystography 8
days after ORRP. All ORRPs were performed by a single
surgeon using a previously described surgical technique.8

Transabdominal sonocystography was performed at our out-
patient office facility using a 4.5 MHz sector probe trans-
ducer and a Sequoia™ 512 ultrasound machine.

The pelvis was scanned to ensure that the bladder was
empty. The bladder was identified by localizing the liquid

Submitted for publication March 4, 2008.
* Correspondence: Department of Urology, New York University

School of Medicine, 150 East 32nd St., 2nd Floor, New York 10016
(telephone: 646-825-6340; FAX: 646-825-6380; e-mail: herbert.lepor@
med.nyu.edu).

† Financial interest and/or other relationship with MedReviews,
Aeterna Zentaris, Watson Pharmaceuticals and US HIFU.

0022-5347/08/1806-2459/0 Vol. 180, 2459-2462, December 2008
THE JOURNAL OF UROLOGY® Printed in U.S.A.
Copyright © 2008 by AMERICAN UROLOGICAL ASSOCIATION DOI:10.1016/j.juro.2008.08.013

2459

mailto:herbert.lepor@med.nyu.edu
mailto:herbert.lepor@med.nyu.edu


filled inflated balloon of the urinary catheter. A total of 150
ml saline were instilled into the bladder under gravity with
the saline bag 125 cm above the patient bladder. Saline was
typically instilled during approximately 3 minutes. Bladder
volume was measured immediately after instilling 150 ml
saline into the bladder. Bladder volume after saline instil-
lation was determined by measuring the height (h), width
(w) and length (l) of the bladder in the longitudinal and
transverse planes. Bladder volume was calculated using the
equation, l � w � h � 0.52. EV was then calculated by
subtracting the calculated bladder volume after filling from
a volume of 165 ml, representing 150 ml instilled saline
volume plus 15 ml, corresponding to the fluid volume in the
urinary catheter balloon.

The bladder was drained and a total of 150 ml contrast
material were gravity instilled into the bladder under fluo-
roscopic guidance. The degree of contrast extravasation was
qualitatively graded as none, slight, moderate or severe, as
previously described.5

The ability of transabdominal sonocystography and fluo-
rocystography to characterize the integrity of the vesicoure-
thral anastomosis was compared by determining the calcu-
lated EV associated with the degree of extravasation
ascertained by fluorocystography. ANOVA was performed to

determine whether the mean EVs were significantly differ-
ent among the fluoroscopic extravasation categories.

RESULTS

Gravity transabdominal sonocystography and fluorocystog-
raphy were performed in 75 men following ORRP. EV was
quantified ultrasonographically by calculating the amount
of saline escaping from the bladder after gravity instillation
of 150 ml saline into the bladder. The degree of extravasa-
tion was qualitatively evaluated using fluorocystography.
The table shows the percent of fluoroscopic cystograms
showing no, mild, moderate and severe extravasation. Mean
EV was significantly different for the 3 categories of extrav-
asation defined by fluorocystography.

The correlation between fluorocystography and transab-
dominal sonocystography was ascertained by determining
the mean and range of EVs corresponding to the qualita-
tively ascertained categories of extravasation determined
fluoroscopically (see table). There were no cases of severe
extravasation. Figure 1 shows the distribution of EVs for the
3 categories of extravasation determined fluoroscopically. At
an EV of 20 ml the sensitivity and specificity of transabdom-
inal sonography to differentiate no or slight vs moderate or
severe fluoroscopic extravasation was 100%.

Figure 2 shows fluorocystogram and sonocystogram in 1
case of moderate extravasation. Measured bladder volume
after instilling 150 ml saline was 120.2 ml. Calculated EV in
this case was 44.8 ml, that is 165 ml – 120.2 ml � 44.8 ml.

DISCUSSION

The current study demonstrates that gravity fluorocystog-
raphy performed 8 days after ORRP revealed no, slight,
moderate and severe extravasation in 77.3%, 12%, 10.7%

Transabdominal sonocystography and fluorocystography
after ORRP

Fluorocystography
Extravasation Degree No. Pts (%)

Mean � SEM Sonocystography
Extravasation Vol (range) (ml)

None 58 (77.3) �3.72 � 0.55 (�14–5.6)
Slight 9 (12) 6.51 � 2.58 (�5–18)
Moderate 8 (10.7) 46.0 � 5.34 (21–70)

There was no severe extravasation.
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FIG. 1. Extravasation degree was qualitatively assessed using fluorocystography. Note EV measured by transabdominal sonocystography in
cases with no, slight and moderate extravasation on fluorocystography.
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