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Abstract

Background: To evaluate the outcome and complication rate in a single institution experience using the two most
commonly used techniques of ureteroenteric anastomosis, the Bricker and Wallace anastomosis.

Methods: A total of 137 patients underwent ileal conduit for bladder cancer. Ureters were anastomosed by two
experienced surgeons, one performing a Bricker and the other, a Wallace anastomosis. Stricture was identified
during clinical follow-up.

Results: Seventy-five patients underwent a Bricker anastomotic, and 65 received a Wallace anastomosis. The
average age was 70 in both groups, males were predominant (66% Bricker, 70% Wallace). Follow up period
was 36.5 months in Bricker group and 17 months in Wallace group. In both groups, the body mass index
(BMI) was similar (26.1 kg/m? Bricker and 26.4 kg/m? Wallace). We observed that the stricture rate after
performing the Bricker anastomosis technique was 25.3% (19/75) as compared to 7.7% (5/65) after Wallace
anastomosis technique, which was statistically significant (p =0.001). In the Bricker group, patients with
strictures had higher BMI (283 vs. 25.7 kg/m?, p=0.5). On average it took 8.5 months in the Bricker group
and three months in the Wallace group (p=0.6) to develop stricture.

Conclusions: The stricture rate was significantly higher when Bricker technique was applied. Although the
BMI was not different in both groups, patients with a higher BMI were more likely to develop stricture. We
believe that the approach of the separate and refluxing technique of Bricker anastomosis especially in obese

patients poses a higher risk for anastomotic stricture formation.
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Background

Bladder cancer is the second most common malignancy
of urological cancers. In 2017 about 20.000 men and
women were diagnosed with bladder cancer in Germany
[1]. Approximately only one third of these patients will
have muscle invasive disease and subsequent radical
cystectomy with urinary diversion [2]. The commonly
used types of urinary diversion involve a segment of
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bowel, typically the ileum, which is then anastomosed to
the ureter [3]. However, this ureteroenteric anastomosis
is at risk for developing strictures. The postoperative
stricture rates range from 3 to 10%; the etiology of which
is attributed to local ischemia caused by poor neovascu-
larization after excessive dissection for inflammation, or
urinary leakage leading to further scarring of the affected
ureter [4]. Thus, a uni- or bilateral obstruction of the ur-
eter may subsequently lead to renal hydronephrosis
impairing renal function [5].

The most commonly used forms of ureteroenteric
anastomosis techniques are the Bricker (separate) and
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the Wallace (conjoined) anastomosis. The Bricker anas-
tomosis was first described by Eugene M. Bricker in
1956 whereas David Wallace described his technique in
the British Journal of Urology in 1966 [6, 7]. But until
today, there have only been four publications and one
meta-analysis that evaluate the benefits and harms of
each implantation strategy of the ureter [8—12].

The aim of our study was to retrospectively evaluate
the outcomes of these two different techniques that
were performed on 140 patients without preoperative
hydronephrosis between 2009 and 2014. The mean
follow up was two years. We sought to identify po-
tential risk factors for developing ureteral stricture
and to analyze the incidence and pathologic variables
that are associated with ureteroenteric strictures after
urinary diversion.

Methods

Written informed consent to participate in the study
was obtained from all participants. The local database
was reviewed for patients who underwent radical cystec-
tomy and had either Bricker or Wallace ureterenteric
anastomosis performed on them. Only patients without
preoperative hydronephrosis or radiotherapy were
included.

Each procedure was performed by an experienced sur-
geon. All cystectomy cases were conducted utilizing
open surgical approach. The decision whether to per-
form Bricker or Wallace anastomosis was dependent
upon surgeons’ preference, one using Bricker (T.J.) other
using Wallace (S.W.) anastomosis.

All patients underwent heterotopic urinary diversion
(ileal conduit). Routinely, patients were discharged from
hospital after seven to ten days when leakage from anas-
tomosis could be excluded through radiography. Further
follow-up consisted of ultrasound every three months
until one to two years after procedure, every six months
for another two years, and annual ultrasounds thereafter.

Evidence of hydronephrosis was identified by ultra-
sound, loopogram, and intravenous pyelogram (IVP); in
selected cases by renal scintigraphy depending on pa-
tient renal function. A computed tomography was done
to exclude extrinsic obstruction. in some cases. If extrin-
sic obstruction was evidenced, patients were excluded.
Only patients with proven narrowing of the ureteroanas-
tomotic region were included in the study. Time until
diagnosis and type of treatment was recorded and was
defined as time to stricture presentation from the date
of surgery e.g. cystectomy.

Statistical analysis was performed using SPSS statis-
tics (IBM SPSS Statistics 25). For comparison of cat-
egorical variables Fisher’s exact test and chi-square
tests were used. Kaplan-Meier analysis and Log-rank
test were used to compare potential treatment success
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or failure by risk factors on univariate analysis. Uni-
variate Cox proportional hazard regression models were
performed for association of significant variables to iden-
tify independent predictors of stricture formation.

Results

Our study examined 140 patients, of which 75 patients
underwent Bricker anastomosis and 65 patients under-
went Wallace anastomosis, following radical cystectomies
and urinary diversion for urothelial malignancies (urothe-
lial carcinoma. Patients who received either radiation ther-
apy or neoadjuvant chemotherapy were excluded.

The demographics of the two cohorts are depicted in
Table 1. The median age for both the Bricker and the
Weallace group was 71 (mean age in Bricker group 70
and 69.8 in Wallace). The percentage of males in the
Bricker group was 66 and 70% in the Wallace group.

The mean follow-up period was 36.5 months for the
Bricker group and 17.0 months for the Wallace group.
The body mass index (BMI) was 26.1kg/m> in pa-
tients treated with Bricker and 26.4 kg/m? in patients
treated with Wallace anastomosis (p-value >0.05). In
the Bricker group, patients who developed stricture
had a mean BMI of 28.3kg/m* and those who did
not develop stricture had a mean BMI of 25.7 kg/m?

Table 1 Comparison of patients undergoing Bricker or Wallace
anastomosis

Bricker Wallace

n=75 n=65
Surgeon JH. SW.
Male 50 (67%) 46 (70%)
Female 25 (33%) 19 (30%)
Median Age 71 71
Smoking history 24 (32%) 21 (32.3%)
Hypertension 47 (62.6%) 41 (63.1%)
Diabetes type 2 5 (6.6%) 4 (6.1%)
BMI kg/m? 26.2 264
Pathologic stage
No tumor 5 (6.6%) 4 (6.2%)
Tumor
<T2 46 (65.7%) 40 (65.6%)
21713 24 (34.3%) 21 (34.4%)
Any T N+ 9 (12.8%) 7 (11.5%)
Mean preop creatinine mg/d| 1.02 1.01
Mean postop creatinine mg/dl 1.14 1.12
Median est. blood loss/ ml 166 175
Median operating room time/ min 299 285
Median hospital stay/ days 1.3 10.5
Median Follow up months 36.5 17.0
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which was statistically significant (p-value =0.05). In
the Wallace group, the mean BMI was 26.1 kg/m” in
both (stricture and no stricture) groups (Table 2).

The strictures were diagnosed as hydronephrosis in
regular postsurgical ultrasound examination after initial
Bricker or Wallace implantation. Subsequent radio-
graphic imaging confirmed the presence of an anasto-
motic stricture.

In the Bricker group 19 out of 75 (25.3%) were diag-
nosed with hydronephrosis and evidenced to have an
ureteroenteric anastomotic stricture (Table 2). In the
Wallace group five out of 65 (7.7%) were diagnosed with
hydronephrosis and stricture. This was statistically sig-
nificant (chi-quadrat test, p =0.001) and still seen when
Cox Regression after age adjustment was applied (p =
0.024). There was no predominant laterality in any of
the groups, Bricker or Wallace (Table 2). The median
time to develop hydronephrosis was 8.5 months in the
Bricker group and three months in the Wallace group
(p=0.6).

Of the 19 patients that experienced anastomotic stric-
ture in the Bricker group, 12 received double ] stent
placement and seven nephrostomy tubes. In the Wallace
group one patient had a double ] stent and four were
treated with nephrostomy tube.

Reporting renal function, as monitored by measuring
the serum creatinine level shortly before and two weeks
after surgery, the mean creatinine level was 1.02 mg/dl
before and 1.14 mg/dl after surgery in the Bricker group.
In the Wallace group serum creatinine level was 1.01
mg/dl before and 1.12 mg/dl after surgery. This was not
statistically significant (Table 1).

Discussion

Although Bricker and Wallace anastomotic techniques
belong to the most common surgical procedures used
in urinary diversion, few studies have addressed their
postsurgical outcome [8, 11-14]. Every surgical tech-
nique has its advantages and disadvantages, which ex-
plains why several techniques have been used to

Table 2 Comparison of patients with or without stricture
undergoing Bricker or Wallace anastomosis

Bricker (n=75) Wallace (n =65)

stricture  no stricture  stricture  no stricture  p-value
Patients (%) 19 (253)" 56 (74.7) 577" 60(923) 0001
mean age 69 70 71 72 n.s.
BMI* 28.3% 25.7% 26.1 26.1 0.05*
right side 4 - 1 - ns.
left side 6 - 2 - ns.
both sides 9 - 2 - ns.

The Symbol Renates Tod Thema Bricker Group, means significance was only
obtained in the Group with the t or *
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connect the conduit to the distal ureter. However, as
only few studies provide sufficient evidence for the
superiority of one technique, the decision as to which
technique to utilize depends on the surgeons’ own
preference.

In our study we have observed that stricture rates
were significantly higher in patients receiving Bricker
(separate and refluxing) as compared to Wallace (con-
joined and refluxing) anastomosis. Kouba et al. have
reported on stricture rates that were 2% after Bricker
and did not appear after Wallace anastomosis tech-
nique in a large series of 186 patients [12]. Follow-up
was 34 months and did not differ amongst the two
groups. However, in their study, among the group
with a higher stricture rate, the BMI was significantly
higher (29 vs. 25kg/m?). Obesity and a greater BMI
have been proposed as a potential risk factor, because
extensive manipulation and mobilization is required,
the blood supply is compromised thus unfortunately
provoking fibrosis and stricture development. In our
study, the mean BMI was almost identical in both
groups (26.2 vs. 26.4kg/m?) but a significant differ-
ence in the stricture rate was still evident. Further
analysis in the Bricker group revealed a higher BMI in the
group that developed stricture. In our study, the BMI in
the stricture-developing group was 28.3 kg/m?* and is thus
in accordance with the findings from Kouba et al. Obesity
seems to be a risk factor for stricture risk when the
Bricker technique is applied.

Other studies, dating back to the 1970s, have not
shown one technique being superior to the other. In
1974, Wiederhorn et al. have published a series, com-
paring 51 Bricker to 15 Wallace type anastomosis
[14]. As strictures were not found in the small Wal-
lace group no reliable conclusions could be drawn. In
contrast, Esho at al. published their results from 33
Bricker and 33 Wallace anastomosis types also in
1974: After a follow-up of two years, no difference
was detected [15]. However, this was a pediatric study
and obviously different from the group we are dis-
cussing in this study.

A more recent study, published by Evangelidis et al. in
2006, was conducted in a cohort of 237, including post-
radiation patients, failed to prove any difference in risk for
strictures after Bricker anastomosis. The stricture rate was
remarkably low (2.9%) and, although not significant, higher
in the Wallace group (4.5%) as compared to the Bricker
group (1.8%). Information about mean patient BMI was not
provided in this study [8]. In contrast to other studies, no
laterality was observed. Several studies have shown that
postoperatively, left sided hydronephrosis is predominant
and the extensive mobilization of the left ureter required
for rectosigmoidal tunneling has been suggested as the eti-
ology [9, 16]. Ischemia at the distal ureter following
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extensive dissection can lead to fibrosis, scarring and stric-
ture. However, we have not observed this in our study but
in the Bricker group 6 had left sided and 4 had a right sided
hydronephrosis.

In the view of the rising use of robotic surgery, a
study from 2014 published by Desai et al. has ad-
dressed various issues when orthotopic neobladder
was reconstructed completely intracorporally. Besides
being a feasibility study, they reported an overall
stricture rate of 3.8% performing Wallace type anasto-
mosis in 65% and Bricker type anastomosis in 35%. It
is noteworthy, that even though the follow-up largely
differed between 1 month and 9.8 years and operation
time was between 6 to 8h, the resulting stricture rate
was similar to the rate observed by using an open ap-
proach [13]. A comment in European Urology by
Giannarini et al. stated, that this type of surgery
should be offered to a well selected group of patients,
however a higher risk of stricture formation rate
when robotic intracorporal anastomotic technique is
applied could be excluded [17].

Of the eligible, published studies, one meta-analysis
by Davis et al. has summarized the most relevant is-
sues when Bricker and Wallace techniques are com-
pared [10]. In this analysis, they included a
prospective trial conducted by Liu et al., that did not
find one technique to be superior to the other [11].
Stricture rate was 3.8% (Bricker) as compared to 2.2%
(Wallace) which was not statistically significant in a
study group of 99 patients. Interestingly, they also re-
ported a higher stricture rate in patients with elevated
BMI (25.2 kg/m?) when compared to the group with-
out stricture formation (23.3 kg/m2) (»p=0.008). In
their meta-analysis, Davis et al. concluded that despite
complication rates in earlier studies of up to 14%, the
Bricker ureteroenteric anastomosis was not associated
with a higher rate of ureteroenteric stricture. The au-
thors also stress that follow-up data are only available
at short term. However, as ureteroenteric strictures
are most likely to develop within the first 12 months
following urinary diversion and all publications in-
cluded in the analysis reported follow up data of be-
tween from two to four years. Furthermore, oncologic
outcomes did not differ with regard to each of the
anastomotic techniques employed, which is consistent
with previous published studies. Davis and colleagues
concluded that, based upon current available data, the
final selection of the diversion method should be
based on the surgeons’ experience and preference.

Thus, even today not much can be said about superiority
or inferiority of either technique in demonstrating a higher
or lower risk for stricture formation. This might relate to
the retrospective character of all these studies or heteroge-
neous patient groups. However, in line with the data
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published by Liu et al. and Kouba et al., we suggest higher
risk for stricture building in patients with elevated BMI
[11, 12].

Addressing the question of time to first appearance of
hydronephrosis, no conclusion can be drawn due to the
small number of patients in our study that became
symptomatic in the Wallace group (n=5). One could
hypothesize, that the wide spatulation of the ureters will
build up more scare tissue and thus has an impact on
building of fibrotic tissue which takes longer than the
direct attachment of the ureter ends to the bowel seg-
ment. If narrowing becomes apparent in the Wallace
group, it might be related to early building of scar tissue
in the anastomotic region.

Interestingly, neither anastomotic technique affected the
patients’ overall renal function. Postoperative creatinine
levels four weeks after surgery and removal of the stents
remained stable and did not differ significantly from the
levels prior surgery.

There are some notable limitations to the study:
firstly, the study was conducted in a retrospective
manner and the mean follow up of the groups dif-
fered. However, as noted above, strictures at the ure-
teroenteric anastomosis typically present within 12
months after surgery. In this study, the median
follow-up of the shorter follow-up group (Wallace)
was 17 months. In their study of 124 patients under-
going open ureteroenteric anastomotic revision, Pack-
iam et al. have shown a median time to stricture of 9
months [18]. Secondly, as there were two different
surgeons each performing only one type of technique,
it is impossible to separate the outcomes from the in-
fluence of the surgeon. In the absence of a prospect-
ive, randomized trial with a single surgeon, many
studies have compared the outcomes of a specific sur-
gical technique (Bricker vs. Wallace) among multiple
surgeons. Sha et al., reported retrospectively on 100
patients operated by eight different surgeons and
Evangelidis et al. published their study with five sur-
geons. In both studies, the decision whether to per-
form Wallace or Bricker technique was dependent
upon surgeons’ choice [4, 8].

Conclusion

This is one of the few studies that have dealt with
the incidence rate of anastomotic strictures by com-
paring two widely used techniques. We conclude, that
there is a significantly higher stricture rate when
Bricker anastomosis is performed which seems to be
even more likely in obese patients. The findings of
this study have led to a change: Whereas Bricker
technique has been used before, nowadays the less
harmful Wallace technique is employed at our
institution.



Christoph et al. BMC Urology (2019) 19:100

Abbreviations
BMI: Body mass index; IVP: Intravenous pyelogram

Acknowledgements
Not applicable.

Authors’ contributions

Each author has participated sufficiently in the work and takes public
responsibility for appropriate portions of the content. The authors have
agreed to be accountable for all aspects of the work and ensure that
questions related to the accuracy or integrity of any part of the work are
appropriately investigated and resolved. FC created the design and concept
of the study together with FH and SW. Supported by PW and TJ they
acquired the scientific data and implemented the clinical trial. Literature
research was conducted by FC, MS and CK. The manuscript was prepared by
FC and FH. Statistical analysis was carried out by FH and PW. All authors
reviewed and edited the manuscript.

Funding
No funding or sponsoring.

Availability of data and materials
The data can be received from the corresponding author or the biometrician
upon request.

Ethics approval and consent to participate

Ethical approval to conduct the clinical study was obtained from the
institutional review board (Ethical Committee of the Arztekammer Berlin),
approval number EA1/134/14, before the study was initiated and was in
accordance with the ethical standards laid down in the Declaration of
Helsinki.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details

'University of Urology, Otto-von-Guericke-Universitat, Magdeburg, Leipziger
Str. 44, 39120 Magdeburg, Germany. Department of Urology, Vivantes
Humboldt Klinikum Berlin, Am Nordgraben 2, 13509 Berlin, Germany.

Received: 2 August 2018 Accepted: 25 September 2019
Published online: 24 October 2019

References

1. Verbreitung von Krebserkrankungen in Deutschland, Entwicklungen der
Pravalenzen in Deutschland zwischen 1990 und 2010, Robert-Koch Institut,
www.krebsdaten.de.

2. Stenzl A, Cowan N, De Santis M, et al. Treatment of muscle invasive and
metastatic bladder cancer: update of EAU guidelines. Eur Urol. 2011,59:
1009-18.

3. Hautmann R, Abol-Enein H, Lee T, et al. Urinary diversion: how experts
divert. Urology. 2015;85:233-8.

4. Shah S, Movassaghi K, Sinner D, et al. Ureteroenteric strictures after open
radical cystectomy and urinary diversion: the University of Southern
California experience. Urology. 2015;86:87-91.

5. Skinner EC, Fairey AS, Groshen S, et al. Randomized trial of Studer pouch
versuch T-pouch orthotopic ileal neobladder in patients with bladder
cancer. J Urol. 2015;194:433-9.

6. Bricker EM. Bladder substitution after pelvic evisceration. Surg Clin North
Am. 1950;30:1511-21.

7. Wallace DM. Ureteric diversion using a conduit: a simplified technique. Br J
Urol. 1966;38:522-7.

8. Evangelidis A, Lee E, Karellas M, et al. Evaluation of ueretrointestinal
anastomosis: Wallace vs Bricker. J Urol. 2006;175:1755-8.

9. Richards K, Cohn J, Large M, et al. The effect of length of ureteral resection
on benign ureterointestinal stricture rate in ileal conduit or ileal neobladder
urinary diversion following radical cystectomy. Urol Oncol. 2015,33:65 e 1-8.

Page 5 of 5

10.  Davis N, Burke J, McDermott T, et al. Bricker versus Wallace anastomosis: a
meta-analysis of ureteroenteric stricture rates after ileal conduit urinary
diversion. Can Urol Assoc J. 2015;9:E284-90.

11. Liu L, Chen M, Li Y, et al. Technique selection of bricker or Wallace
ureteroileal anastomosis in ileal conduit urinary diversion: a strategy based
on patient characteristics. Ann Surg Oncol. 2014;8:2808-12.

12. Kouba E, Sands M, Lentz A, et al. A comparison of the Bricker versus Wallace
ureteroileal anastomosis in patients undergoing urinary diversion for
bladder cancer. J Urol. 2007;178:945-9.

13. Desai M, Gill I, de Castro AA, et al. Robotic intracorporeal orthotopic
neobladder during radical cystectomy in 132 patients. J Urol. 2014;192:
1734-40.

14. Wiederhorn A, Roberts M. Comparison of Wallace and Bricker techniques.
Urology. 1974;3:168-70.

15. Esho J, Vitko R, Ireland G, Cass A. Comparison of Bricker and Wallace
methods of ureteroileal anastomosis in urinary diversions. J Urol. 1974;111:
600-2.

16.  Westermann M, Parker W, Viers B, et al. Malignant ureteroenteric
anastomotic stricture following radical cystectomy with urinary diversion:
Patterns, risk factors and outcomes. Urol Oncol. 2016;34:485 e 1-6.

17. Giannarini G, Palumbo V, Ficarra V. Re: robotic intracorporeal orthotopic
neobladder during radical cystectomy in 132 patients. Eur Urol. 2015,67:
1191-2.

18.  Packiam V, Agrawal V, Cohen A, et al. Lessons from 151 ureteral
reimplantations for postcystectomy ureteroenteric strictures: A single center
experience over a decade. Urol Oncol. 2017;35:112 e 19-15.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Ready to submit your research? Choose BMC and benefit from:

e fast, convenient online submission

o thorough peer review by experienced researchers in your field

 rapid publication on acceptance

o support for research data, including large and complex data types

e gold Open Access which fosters wider collaboration and increased citations
e maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions



http://www.krebsdaten.de

	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Results
	Discussion
	Conclusion
	Abbreviations
	Acknowledgements
	Authors’ contributions
	Funding
	Availability of data and materials
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Author details
	References
	Publisher’s Note

