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Abstract

Introduction: After radical prostatectomy, many institutions
perform cystography to exclude vesicourethral anastomotic
leakage before removing a urethral catheter. We reviewed
diagnostic methods to exclude leakage compared to the ref-
erence standard cystography. Methods: We performed sys-
tematic literature review to summarize the published op-
tions and outcomes for assessment of vesicourethral anasto-
motic leakage after radical prostatectomy. Results: Of 2,137
publications, 45 full-text manuscripts underwent full-text
screening, of which 9 studies contributing 919 patients were
included. Seven studies described ultrasound-guided as-
sessment (four transrectal, two transabdominal, one trans-
perineal). Two further studies described the use of comput-
erized tomography. Ultrasound-guided assessment of the
anastomosis after radical prostatectomy shows promising
agreement with cystography. Computerized tomography-
aided assessment of vesicourethral anastomosis detects
more leakages; however, clinical consequences are not de-
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fined. Conclusion: Further studies are warranted to (1) iden-
tify men at risk of anastomotic leakage who should undergo
assessment before trial without a catheter and (2) provide
prospective comparisons of different ultrasound-guided ap-

proaches. ©2022 S. Karger AG, Basel

Introduction

Every year, around 100,000 men with prostate cancer
undergo radical prostatectomy, and leakage of the vesico-
urethral anastomosis occurs in as many as 15% of cases
[1]. Early detection of leakage can be managed by pro-
longed catheter use. In men with undetected leakage,
catheter removal leads to severe discomfort, including
abdominal pain, readmission, and the need to reinsert the
catheter with the risk of injuring the anastomosis or in-
ducing additional drainage, which is associated with po-
tential complications, including injury to the intra-ab-
dominal organs and infections. Therefore, an accurate as-
sessment of the anastomosis before catheter removal is
important.
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Author, year [ref.]
POD, postoperative day on which tests were performed; CEUS, contrast-agent-enhanced ultrasound. (a) A correlation coefficient was provided instead of absolute

leakage rates (r = 0.99, p < 0.05). (b) At an extravasation volume of 20 mL or above, any transabdominal ultrasound detected 100% of cystography-proven leakages.

Table 1. Overview of nine included studies investigating alternative methods to X-ray-based cystography for anastomotic leakage assessment after radical prostatectomy
* Proportions provided are without and with contrast-enhanced ultrasound, respectively.

Transperineal ultrasound

Transabdominal ultrasound
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Novel assessment method
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To prevent such complications, most surgeons test for
leakage during surgery by retrograde filling of the blad-
der. Additionally, prior to catheter removal, many centres
perform cystography to exclude anastomotic leakage a
few days after the operation. The most-used technique for
assessing the anastomosis is cystography [1], during
which the bladder is filled using a radiopaque contrast
agent and sequential antero-posterior and oblique X-ray
images are taken. Typically, anastomotic leakage is either
detected by a clear contrast extravasation from the site of
anastomosis or, in cases of smaller leakages, due to find-
ings of residual contrast agent residing in the area of the
anastomosis after emptying the bladder. In the future, the
risk of anastomotic leakage might increase because many
centres have shortened or plan to shorten the time from
surgery to catheter removal to decrease the length of stay
and the risk of catheter-associated infections. Therefore,
accurate but less invasive and cheaper diagnostic meth-
ods to test for anastomotic leakage are of interest to most
surgeons and are the aim of this review.

Methods

We performed a literature review on July 29, 2021, to summa-
rize the published options and outcomes. The search strategy ex-
cluding non-English literature can be found in the online supple-
mentary File 1 (see www.karger.com/doi/10.1159/000526762 for
all online suppl. material). Of 2,137 publications, 45 full-text man-
uscripts underwent full-text screening, of which 9 studies contrib-
uting 919 patients were included (online suppl. Fig. 1).

Results

Seven articles compared cystography using pelvic X-
rays versus ultrasound-guided assessment, and two com-
pared cystography with computerized tomography (CT;
Table 1). For ultrasound-guided assessments, three trans-
ducer locations, including transrectal (n = 4, [2-5]),
transabdominal (n = 2, [6, 7]), and transperineal (n = 1,
[8]) positions were used, and saline was applied through
the transurethral catheter with or without an ultrasound
contrast agent.

The first description of ultrasound-guided assessment
of the anastomosis was provided by De Stefani et al. [2],
who used a transrectal transducer location and ultra-
sound contrast agent for assessment of the anastomosis
and reported a 100% agreement in leakage detection (3
out of 30 men), compared to cystography. In another
study without an ultrasound contrast agent, Eggert et al.
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[3] also reported good agreement between the transrectal
ultrasound and cystography in a cohort of 100 men (21
leakages detected using cystography and 23 leakages de-
tected using the transrectal ultrasound). Further, Canti-
ello et al. [4] used an ultrasound contrast agent and re-
ported detection rates very similar to cystography rates
for anastomotic leakage using transrectal ultrasound. In
this study of 80 men, 26 anastomotic leaks were detected
by cystography, of which 24 were detected by transrectal
ultrasound without contrast and 25 by transrectal ultra-
sound using a contrast.

Finally, in a larger cohort of 250 men, with leakage
proportions of 46% 1 week postoperatively and 18% 2
weeks postoperatively, Schenck and Schneider [5] also re-
ported good agreement rates between the transrectal ul-
trasound (without a contrast agent) and cystography.
Due to the nearly 100% correlation in the first 250 men,
Schenck and Schneider abandoned cystography, and a
further 500 men were evaluated relying only on the trans-
rectal ultrasound [5].

Besides the transrectal probe, some studies have re-
ported the experience with transabdominal or transperi-
neal probe positions. In a cohort of 17 out of 75 men with
leakage, Lepor et al. [6] demonstrated that 100% of mod-
erate-to-large leakages (n = 8), defined as an extravasate
volume of 20 mL or higher, were also detected using a
transabdominal ultrasound. However, small leakages
(<20 mL, n = 9) were not reliably detected using the
transabdominal ultrasound, missing around 30%. In a
study of 43 men, cystography identified 22 men with
anastomotic leakage, whereas the transabdominal ultra-
sound with a contrast agent for retrograde filling cor-
rectly identified 16 men with leakage [7]. Finally, in a
cohort of 175 men, all 33 men with anastomotic leakages
according to cystography were successfully identified us-
ing a transperineal ultrasound position combined with a
contrast agent [8].

Apart from ultrasound-guided alternatives, two stud-
ies described CT-assisted cystography. Lee et al. [9], who
compared CT-assisted cystography with conventional X-
ray cystography, reported of CT-detected anastomotic
leakage in 37 out of 46 men and X-ray-detected anasto-
moticleakage in 25 out of 46 men. In another cohort, Han
et al. [10] reported that CT-assisted cystography de-
scribed an anastomotic leakage in 40 out of 120 men. In
contrast, X-ray-based cystography only described leakage
in 14 men [10], suggesting that CT discovers as much as
three times more leakages compared to X-ray-based cys-
tography. These findings raise two questions: first wheth-
er the standard of care as cystography is a suitable gold
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standard in all mentioned comparisons (ultrasound vs.
X-ray-based cystography) and, second, whether all anas-
tomotic leakages detected by CT are of clinical relevance.

Discussion/Conclusion

Our review revealed that ultrasound-guided assess-
ments exhibit encouraging results compared to the refer-
ence standard cystography. The advantage of ultrasound-
guided assessments is the reduction of radiation exposure
for patients and personnel, lower costs, and the possibil-
ity of bedside testing.

Before ultrasound-guided assessment can replace cys-
tography-based assessment, we propose two areas for fur-
ther research. First, studies should assess the pretest prob-
ability of anastomotic leakage. For example, patient factors,
including prostate size, surgical techniques, and surgical ex-
perience, could guide institutions to identify which men re-
quire a leakage test before trial without a catheter. Second,
prospective studies should evaluate the diagnostic accuracy
of the ultrasound-guided approaches in different institu-
tions and implement standardized teaching.
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