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Study Type - Therapy (case control series)
Level of Evidence 3b

To identify differences in operative outcome
between methods of controlling the

dorsal vein complex during laparoscopic
prostatectomy, i.e. suture ligature or stapling
with an endoscopic stapler (Endopath ETS Flex
45 linear stapler; Ethicon, Cincinnati, OH,
USA).

In all, 120 patients who had a laparoscopic
prostatectomy between January 2005 and
October 2006 were assessed; 60 had suture
ligature and 60 were treated with the stapler.

Laparoscopic and robotically assisted
laparoscopic prostatectomy (LP) are becoming
established approaches to the surgical
treatment of localized prostate cancer. There
are primarily two techniques to control the
dorsal vein complex (DVC) during these
procedures, i.e. suture ligature with a figure-
of-eight suture [1], or stapling using an
endoscopic gastrointestinal anastomosis
stapler [2]. It is unclear if the two approaches
resultin differences in operative or functional
outcomes.

Potential advantages in using a suture
ligature for laparoscopic control of the DVC
includes lower cost than stapling, no
nonabsorbable staples near the anastomosis,
and finer control of the location of ligation,
which might have an influence on sparing the
neurovascular bundle or preserving the
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In a multivariate analysis accounting for
baseline patient and disease characteristics,
the primary outcome variables evaluated
included estimated blood loss (EBL), operative
duration and positive margin rates.

The baseline demographics were similar
between the sutured and stapled groups for
age (59.6 vs 60.1 years, P=0.674), body mass
index (29.2 vs 28.5 kg/m? P=0.237),
preoperative prostate-specific antigen level
(5.3 vs 5.7 ng/mL, P=0.5), Gleason score (6.4
vs 6.3, P=0.294), clinical stage (77% vs 88%
T1c, P=0.052) and preoperative Sexual
Health Inventory for Men score (19.4 vs 19.6,
P=0.813). Operative measures were not
significantly different between the groups for
EBL (287 vs 343 mL, P=0.156) or operative

external urethral sphincter. Alternatively, use
of the stapler is potentially faster and might
provide a more secure ligation. In addition, we
hypothesized that stapling might lead to a
lower incidence of apical positive margins,
through mobilization of the anterior prostatic
apical tissues during introduction of the
stapler head between the pubis and anterior
prostate. Furthermore, we also considered
that the stapler might cause less damage to
the external urethral sphincter because
placing figure-of-eight sutures through the
DVC could potentially compact and decrease
the functional urethral length and/or directly
damage the sphincter.

A direct comparison between sutured or
stapled control of the DVC has not been
published. We sought to determine if the two
approaches lead to differences in the
operative outcomes of estimated blood loss
(EBL), operative duration and positive margin

duration (234 vs 223 min, P=0.324). Apical
margin involvement was also not significantly
different (12% vs 7%, P=0.121). The overall
positive margin rate (30% vs 18%, P= 0.020)
and disease volume (22% vs 13% 'extensive’,
P=0.021) were higher among the sutured

group, but on multivariate analysis the overall
margin rate was not significantly different.

There was no difference between sutured and
stapled control of the dorsal vein complex
during laparoscopic prostatectomy in EBL,
operative duration or positive margin rate.

laparoscopy, prostatectomy, dorsal vein
control

rates by retrospectively comparing 60
patients who had a LP with sutured control of
the DVC to 60 who had stapled control. We
also present early functional results, although
the definitive functional outcome information
is awaited with additional follow-up of these
patients.

The study included 120 patients who had LP
between January 2005 and October 2006 at
the Cleveland Clinic Foundation. All surgery
was performed by the senior author (1.S.G.).
Initially, the standard approach to LP included
suture ligature of the DVC using a CT-1 needle
and 0 polyglactin suture in a figure-of-eight
fashion. The DVC then transected proximally
to the suture [3]. Starting in November 2005,
we began using the endoscopic stapler as an
alternative method to control the DVC. The
initial operation proceeds as described for
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suture ligation; to control the DVC an
Endopath ETS Flex 45 linear stapler (Ethicon,
Cincinnati, OH, USA) is advanced to
incorporate the DVC before closure and firing.
The instrument is articulated downwards as
needed, to enter below the pubic symphysis
and include the entire DVC. We insert a metal
urethral sound through the urethra before
deploying the stapler, to ensure that the
stapler does not incorporate the urethra. Any
tissue remaining after firing of the stapler is
divided sharply using laparoscopic scissors.
The prostatic apex is then released and the
urethra divided. At the discretion of the
surgeon, in half the patients (30 of 60), an
additional figure-of-eight suture was then
placed through the DVC stump using a
polyglactin suture on a CT-1 needle, to ensure
optimal haemostasis.

Sixty consecutive patients were chosen from
the period before using the stapler to
represent the sutured group; 60 of 74
consecutive patients after November 2005 in
whom the stapler was used were chosen as
the stapled group, as 14 of these 74 had
suturing instead of stapling, at the surgeon's
discretion and were therefore excluded from
the analysis. An analysis of these excluded
patients is reported in the results.

All patients treated by LP at the Cleveland
Clinic routinely have data prospectively
acquired and added to a centralized
database. Follow-up information is obtained
at clinic visits and by mailing of surveys, with
telephone contact as needed. The data were
analysed retrospectively for both groups to
compare them. In a multivariate analysis
accounting for baseline patient
characteristics, variables assessed included
age, body mass index (BMI), preoperative PSA
level and preoperative Gleason score. The
primary outcome variables evaluated
included EBL, operative duration, positive
apical margin rate and positive overall
margin rate. We also evaluated early
continence and potency at 3 months;
potency was evaluated by the patient self-
administered Sexual Health Inventory for
Men (SHIM) questionnaire [4]. Continence
was defined using two different patient self-
administered questionnaire measures, i.e.
answering ‘never' to the question 'Are you
experiencing urine leakage at this time' and
reporting the use of either no continence
pads or only one pad per day. Use of one
pad is considered a 'safety pad' by many
investigators because some patients will
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continue to use one pad despite attaining
complete continence [5].

Student's t-tests for continuous measures
and chi-square tests for categorical measures
were used to compare groups in a univariate
analysis. A multivariate model was also

used to evaluate operative outcomes (EBL,
operative duration and positive margin rates)
and functional outcomes (SHIM score,
continence rates). Influential factors, e.g. age
and BMI, were taken into account by inclusion
in most models, while more variables were
included for analysis of margin status. All
continuous variables were transformed to
meet the assumption of normality when
necessary before analysis. Inclusion of
variables in a final model was determined by
1000 bootstrapping with reliability of >500%;
test with P < 0.05 were considered to indicate
significance.

The baseline demographics were similar
between the sutured and stapled groups for
age, BMI, PSA level, biopsy Gleason score,
clinical stage, complete continence and SHIM
score (Table 1); Table 1 also shows the
operative and pathological data for each
group. Operative measures were not
significantly different for EBL or operative
duration between the groups. The
pathological Gleason score, pathological stage
and apical margin involvement were also not
significantly different between the groups.

A tumour volume designated as ‘extensive
was significantly more common among the
sutured than the stapled group (P= 0.021),
indicating higher-volume disease among the
60 sutured patients. On univariate analysis,
the overall positive margin rate was also
significantly higher among the sutured group,
consistent with the higher volume of disease
in this group (P=0.020; Table 1). However, on
multivariate analysis taking into account
tumour volume and other baseline
demographic and pathological measures, the
difference in overall positive margin rate was
no longer significant (P= 0.140). The presence
of extracapsular disease was identical among
the two groups (22% vs 22%), and PSA
recurrence at 3 months was also identical
(ooth 1.6%).

The early functional outcomes at 3 months
showed a higher SHIM score for the stapled
than the sutured group on univariate analysis

(P=0.024), but on multivariate analysis there
was no significant difference (P=0.058).
Continence was equal between the groups, as
measured by patient self-designation as fully
continent (P=0.426), on univariate analysis;
on multivariate analysis there was also no
significant difference (P=0.158; Table 1).

We analysed the subset of the 30 patients in
the stapled group who also had a suture
ligature placed, at the surgeon's discretion, to
ensure haemostasis. Theoretically this
additional suture might have been associated
with differences in operative duration, EBL
and BMI, but there were no significant
differences in the subset analysis between the
stapled-alone and stapled-plus-suture groups
in mean (sb) EBL, at 331.7 (278.7) vs

355 (210.6) mL (P=0.716), operative
duration, at 223.7 (78.6) vs 221.4 (51.2) min
(P=0.892), or BMI, at 28.7 (3.3) vs

28.2 (2.8) kg/m* (P= 0.55), respectively. We
also analysed the 14 patients excluded
because they had a suture ligature rather than
stapling, after November 2005; this showed
that their operative measures were not
significantly different from those of the 60
patients included in the stapled group, i.e. for
EBL, at 404 (167.3) vs 343 (245.2) mL
(P=0.383) or operative duration, at

247.7 (71.8) vs 222.5 (65.8) min (P=0.223),
respectively. The BMI was also not
significantly different between the subgroups,
at 29.3 (5.1) vs 28.5 (3.0) kg/m* (P= 0.405),
respectively.

The sutured and stapled approaches to
controlling the DVC in LP result in similar
operative outcomes; specifically, the EBL,
operative duration and apical or overall
positive margin rates did not differ
significantly. Previous reports on DVC control
during prostatectomy were for open
approaches. In 1990, Rainwater and Segura
showed that sutured control of the DVC
before transection resulted in a significant
decrease in the EBL over an unsutured
approach [6]. Subsequently, other authors
have reported on other various approaches to
control of the dorsal vein complex in open
prostatectomy including suture passers [7,8]
and surgical staplers [9,10].

LP has two primary differences from open
prostatectomy for the control of the DVC.
First, the standard CO, insufflation pressure of
15 mmHg used in laparoscopy causes relative
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TABLE 1 The baseline demographics, operative outcomes, tumour characteristics and the short-term PSA

and functional outcomes

Group 1 Group 2

Variable (suture) (stapler) p* P+
Baseline
Mean (sb):

age, years 59.6 (6.2) 60.1 (6.5) 0.674

BMI, kg/m? 29.2 (3.8) 28.5(3.0) 0.237
Before LP

Gleason score 6.4 6.3 0.249

PSA, ng/mL 5.3 5.7 0.500

SHIM score 19.4 19.6 0.813

full continence, % 93 97 0.150

clinical stage T1c, % 77 88 0.520
Operative outcomes
Mean (sb):

EBL, mL 287 (186) 343 (245) 0.156 0.156

operative duration, min 234 (63) 223 (66) 0.324 0.324
+ve apical margin rate, % 12 7 0.121 0.232
+ve overall margin rate, % 30 18 0.020 0.140
Tumour characteristics
Mean (sb):

specimen weight, g 54.1 (27.6) 50.4 (17.5) 0.393
Tumour volume, % 0.021

extensive 22 13

medium 50 67

low 28 20
Pathological Gleason score 6.7 6.9 0.139
Pathological stage, % 1.000

pT2 78 78

pT3 22 22
PSA and functional outcomes at 3 months
PSA recurrence, % 2 2 1.000 1.000
Mean (sb) SHIM score 9.0 (5.3) 1.7 (7.4) 0.024 0.058
Continence statust, % 30 42 0.426 0.158

*univariate; tmultivariate; #Patient self-designation as fully continent. For tumour characteristics the P

value represents chi-square or Student's t-tests.

tamponade of venous bleeding, contributing
to decreased blood loss and easier control of
the DVC [11]. Second, improved visualization
afforded by the laparoscope might allow a
more direct view of the DVC and easier
sutured or stapled control. Therefore, reports
on open control of the DVC do not necessarily
apply to LP.

Given the present findings of no difference in
operative outcomes between suturing and
stapling, we currently feel that it is at the
surgeon's discretion to select the approach
with which he or she is comfortable.
However, the sutured approach has the
benefit of significantly lower disposable costs.
At our institution, the hospital cost for an

© 2007 THE AUTHORS

Endopath ETS Flex 45 linear stapler is
$283.51, with reload cartridges costing
$98.19. By contrast, a CT-1 needle with 0
polyglactin suture costs only $1.53. We
currently use both approaches and assess
individual patient characteristics to guide our
decision. Variability in the pelvic space and
anatomy of the pubic bones in some cases
make placing the stapler more difficult. In
other cases, the size and multiplicity of
venous channels in the dorsal vein region and
anterior prostate makes the use of the stapler
ideal. While the present study excluded
robotic LPs, to maintain consistency and limit
variability in the surgical technique, it is likely
that our findings are equally applicable to
robotic cases.
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Functional outcomes are awaited with the
additional follow-up. As discussed in the
introduction, there are theoretical benefits
that might favour a stapled approach,

given the lack of tissue being drawn in and
potentially distorted by placing sutures.

Our early outcomes at 3 months show no
differences between the sutured and stapled
groups in terms of potency or continence, but
these data are too early to draw definitive
conclusions, and we await the 1-year follow-
up data.

The present study was retrospective and has
the limitations associated with this approach.
The patients were not randomized and
selection bias might have influenced who
had stapling or sutured control in the last
60 patients, with 14 sutured patients

not included in the analysis. However, a
comparison of these two subgroups showed
no differences in EBL, operative duration

or positive margin rate. A chronological
difference between the groups could also
have potentially resulted in a bias with
increasing experience, but given this centre's
already extensive experience, this is less
likely.

In conclusion, the use of either a suture
ligature or an endoscopic stapler to control
the DVC in LP did not result in differences in
EBL, operative duration or the positive margin
rate at the apex. Additional follow-up is
needed to determine differences in functional
outcomes.

We acknowledge Dr Jianbo Li, PhD for his
assistance with statistical analysis.

None declared.

Guillonneau B, Vallancien G.
Laparoscopic radical prostatectomy: the
Montsouris technique. J Urol 2000; 163:
1643-9

Hattori R, Ono Y, Gotho M etal.
[Laparoscopic radical prostatectomy -
initial 10 cases]. Nippon Hinyokika Gakkai
Zasshi 2001; 92: 603-8

465



Gill IS, Zippe CD. Laparoscopic radical
prostatectomy: technique. Urol Clin North
Am 2001; 28: 423-36

Rosen RC, Cappelleri JC, Smith MD,
Lipsky J, Pena BM. Development and
evaluation of an abridged, 5-item version
of the International Index of Erectile
Function (IEF-5) as a diagnostic tool for
erectile dysfunction. IntJImpot Res 1999;
11:319-26

Rassweiler J, Schulze M, Teber D,
Seemann O, Frede T. Laparoscopic
radical prostatectomy: functional and
oncological outcomes. Curr Opin Urol
2004; 14: 75-82

Rainwater LM, Segura JW. Technical
consideration in radical retropubic

466

prostatectomy: blood loss after ligation of
dorsal venous complex. J Urol 1990; 143:
1163-5

Wise HM Jr, Fialk GS. Instrument for
ligation of dorsal vein complex in radical
prostatectomy. Urology 1993; 41:

476

Avant OL, Jones JA, Beck H, Hunt C,
Straub M. New method to improve
treatment outcomes for radical
prostatectomy. Urology 2000; 56:
658-62

Gould DL, Borer J. Applied stapling
technique in radical retropubic
prostatectomy. efficient, effective and
efficacious. J Urol 1996; 155: 1008-10
Warden WS, Nelson HN, Huley JE. New

method to control dorsal vein complex
during radical retropubic prostatectomy.
Urology 1990; 35: 364-5

Abreu SC, Gill IS. Pertinent issues
related to laparoscopic radical
prostatectomy. Int Braz J Urol 2003; 29:
489-96

Inderbir S Gill, Glickman
Urological Institute, Desk A100, 9500 Euclid
Ave, Cleveland, OH 44195, USA.
e-mail: gilli@ccf.org

DVC, dorsal vein complex; LP,
laparoscopic prostatectomy; EBL, estimated
blood loss; BMI, body mass index; SHIM,
Sexual Health Inventory for Men.

© 2007 THE AUTHORS

JOURNAL COMPILATION © 2007 BJU INTERNATIONAL



