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Abstract

To evaluate morbidity in Hybrid Radical Prostatectomy (HRP, hybridized laparoscopic and
open retropubic radical prostatectomy). The operative and pathological outcomes obtained in
25 consecutive patients who underwent HRP were reviewed. The median operating time was
220min, median blood loss was 550ml, and no patient required an allogenic blood transfusion. No
severe postoperative complications were observed. The surgical margin was positive in 12% of all
patients, and in 1 patient with pT2 or less (4.5%). These results indicate that HRP is safe and may
be able to combine the benefits of both laparoscopic and open procedures.
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pen radical retropubic prostatectomy (RRP) is 
widely considered to be the gold standard treat-

ment for localized prostate cancer.  Refined surgical 
techniques and appropriate patient selection have 
improved the outcomes of this procedure [1ﾝ4].  
However,  interest has been growing for laparoscopic 
radical prostatectomy since the first feasibility report 
by Schuessler et al.  [5] and the standardization of the 
LRP technique by Guillonneau et al.  [6].  Since then,  
reports of the advantages and pitfalls of this minimally 
invasive approach have increasingly appeared in the 
literature [7,  8].  Although LRP is one attractive 
alternative to open prostatectomy,  the clinical value 
of LRP remains controversial,  with general interest 

focusing on its comparison with RRP [9ﾝ12].  
Ultimately,  however,  the first priority for any surgi-
cal procedure for radical prostatectomy must be safety 
along with oncological control and universal validity 
rather than any bias toward one surgical modality.
　 Based on this fundamental point,  we hybridized 
LRP and RRP by combining the advantages of both.  
LRP advantages include reduced blood loss and 
reduced apical positive margin rates [13] by laparo-
scopic images using magnification and illumination.  
The advantage of RRP is that it is an established and 
easy technique for seminal vesicle,  vesico-prostate 
junction,  and vesico-urethral anastomosis using eye/
hand coordination with usual tactile feedback and 
three-dimensional vision.  We have named this surgical 
procedure “Hybrid Radical Prostatectomy,” or HRP.
　 We analyzed a cohort of 25 patients treated with 
HRP at our university.  We then compared these 
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To evaluate morbidity in Hybrid Radical Prostatectomy (HRP,  hybridized laparoscopic and open 
retropubic radical prostatectomy).  The operative and pathological outcomes obtained in 25 consecu-
tive patients who underwent HRP were reviewed.  The median operating time was 220min,  median 
blood loss was 550ml,  and no patient required an allogenic blood transfusion.  No severe postoperative 
complications were observed.  The surgical margin was positive in 12ｵ of all patients,  and in 1 patient 
with pT2 or less (4.5ｵ).  These results indicate that HRP is safe and may be able to combine the bene-
fits of both laparoscopic and open procedures.
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results to published reports from the literature 
regarding the outcomes of LRP and RRP,  including 
mini-laparotomy radical retropubic prostatectomy 
(mini-lap RRP).

Patients and Methods

　 A retrospective review was performed on 25 con-
secutive patients undergoing HRP with pelvic lymph-
adenectomy at our institute from May 2006 through 
April 2007.  Informed consent was obtained from all 
patients before the surgery.  Operative characteristics 
noted were operating time,  estimated blood loss,  
transfusion rate,  nerve-sparing procedure,  length of 
catheterization,  and length of hospital stay.  
Oncological features,  including postoperative Gleason 
grade,  clinical and pathological stage,  margin positiv-
ity,  and rate of biochemical recurrence,  were 
reviewed.  Postoperative continence at 6 months post-
operatively was also reviewed.  Patients were consid-
ered continent if they had no leakage or required less 
than one pad per day.
　 In this series,  a surgical team consisted of 4 sur-
geons (T. S.,  Y. K.,  D. M.,  and S. U. ) with sufficient 
skill for both laparoscopic radical nephrectomy and for 
RRP.
　 Operative technique of hybrid radical prosta-
tectomy.
1. First phase: endoscopic extraperitoneal 
approach.
　 The first phase of HRP is carried out according toThe first phase of HRP is carried out according to 
a modification of the technique of endoscopic extra-
peritoneal radical prostatectomy,  which has been 
previously described and illustrated in detail [14].
　 The operation started with the creation of a pre-
peritoneal space. A 1.5-cm midline approximately 1 cm 
below the umbilicus incision was made and preparation 
extended down to the rectus abdominis aponeurosis.  A 
balloon trocar was introduced along the posterior 
rectus sheath and was  slowly insufflated; the preperi-
toneal space was then dissected under endoscopic 
vision.  The balloon trocar was exchanged for a 12-mm 
blunt tip trocar,  and high-flow carbon dioxide was 
insufflated to 12mmHg pressure.  Under endoscopic 
guidance a 12-mm trocar was placed approximately 3 
to 4cm right of the midline and approximately 2cm 
below the first trocar.  Two more 5-mm trocars were 
introduced into the preperitoneal space (Fig.  1).

　 The first step of this phase was dissection of the 
space of Retzius from the anterior surface of the blad-
der neck down to the anterior surface of the prostate 
and endopelvic fascia.
　 The endopelvic fascia was incised,  and prostate 
apical dissection was then started to identify the ure-
thra and posterior limits of the venous complex.  For 
adequate hemostasis of the deep dorsal venous com-
plex (DVC) and reduction of the rate of positive sur-
gical margin in the prostate apex,  we attempted to 
define the prostatic apex as precisely as Ahlering et al.  
described in their robotic prostatectomy [15].  
Briefly,  the one-step stapling and division of the DVC 
was performed by a 45-mm Endo-GIA stapler 
(Ethicon,  Somerville,  NJ, USA) (Fig.  2A).  Once the 
stapler was fired,  the urethra and prostatic apex were 
clearly exposed (Fig.  2B).  The urethral wall was 
incised with cold scissors.  After the prostate apex was 
freed,  the procedure shifted to the second phase.  
Magnification by endoscopic equipment and reduced 
bleeding by pneumoretroperitoneum pressure allowed 
good visibility throughout the first phase.
2. Second phase:minimally open extraperitoneal 
approach.
　 At the pubic bone lesion,  a 5-6cm incision was 
added for the open approach.  The prostate lateral 
pedicles,  the ampulla of the vas deferens,  seminal 
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Fig. 1　 Schema of trocar introduction and incision.  ◎,  primary 
port; ○,  10-mm trocar; △,  5-mm trocar.
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vesicle,  and bladder neck were dissected in a retro-
grade manner as described for the conventional retro-
pubic radical prostatectomy procedure [1].  A new 
bladder neck was plastied with mucosal everting 
suture for adaptation to the urethra.  A urethrovesico 
anastomosis was made with four 3ﾝ0 PDS sutures at 
2-,  5-,  7-,  and 10-oʼclock positions.

Results

　 The data are summarized in Table 1.
　 The median operating time was 220min.  (range,  
145ﾝ270),  median blood loss was 550ml (range,  70ﾝ
1,100),  and no patient required an allogenic blood 
transfusion.  No trend for a learning curve was 
observed in this series (Fig.  3).  No influence of body 
mass index (BMI) on peri-surgical results was 
observed.  There was no intraoperative trouble associ-
ated with this procedure except for one ileal injury by 
a trocar introduction which was closed with no subse-
quent problems.  No severe postoperative complica-
tions were observed in any patient.  The surgical 
margin was positive in 3 of all 25 patients and in 1 of 
22 patients with pT2 or less (4.5ｵ).  Two patients 
with capsule penetration showed positive at the poste-
rior-lateral lesion in one and at the posterior-apex 
lesion in the other.  Another patient with pT2 showed 
positive at a lateral in nerve sparing lesion.  One 
patient was recognized as experiencing biochemical 
recurrence at 9 months post surgery.  The urethral 
catheter was removed on median day 6.  Patients with 
a post-surgical recovery duration of 6 months or more 
regained continence.

Discussion

　 While the advantages in LRP,  including reduced 
blood loss,  a wide working space by pneumoretroperi-
toneum pressure,  and reduced apical positive margin 
rates and more anatomic approaches,  cannot be 
neglected,  but the procedure involves a steep learning 
curve.  In particular,  the difficulties in seminal vesicle 
and bladder neck dissection and in vesicourethral 
anastomosis may result in a greater posterio-lateral 
positive margin rate and longer surgical time [14].  
On the other hand,  several groups have introduced 
improved visibility in their open surgery with endo-
scopes in minilaparotomy to facilitate urologic surgery 
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Table 1　 Summary of results

Variable Value±SD (Median)

Patients (n) 25
Average follow-up (mo) 　7.4 ± 4.0 ( 4.1)7.4 ± 4.0 ( 4.1) 4.0 ( 4.1)4.0 ( 4.1)
Age (yr)
　MeanMean  66.2 ± 5.5 (67.0) 5.5 (67.0)5.5 (67.0)
BMI (kg/m2)
　MeanMean  24.2 ± 3.6 (23.5) 3.6 (23.5)3.6 (23.5)
PSA (ng/mL)
　MeanMean  13.05± 8.0 (10.1) 8.0 (10.1)8.0 (10.1)
Clinical stage
　T1bT1b 3
　T1cT1c 10
　T2aT2a 1
　T2bT2b 7
　T2cT2c 4
Lymphadenectomy＊
　BilateralBilateral 12
　UnilateralUnilateral 7
　NoneNone 6
Nerve preservation (ｵ)
　BilateralBilateral 12
　UnilateralUnilateral 7
　NoneNone 6
Operative time (min)
　MeanMean 224　 ±　41.0 (220)　 ±　41.0 (220) ±　41.0 (220)　41.0 (220)41.0 (220)
　RangeRange 145ﾝ285
Estimated blood loss (ml)
　MeanMean 594.6 ± 296.9 　　　　 
　RangeRange  70ﾝ1,100
Transfused (ｵ) 0
Sural nerve grafts (n) 1
Length of Foley catheterization
　MeanMean 　7.3 ±　 2.2 ( 6.0)7.3 ±　 2.2 ( 6.0)　 2.2 ( 6.0)2.2 ( 6.0)
　RangeRange 　5ﾝ13　5ﾝ13　　
Positive surgical margins (ｵ)
　pT2 or lesspT2 or less 1/22 ( 4.5)
　pT3pT3 2/ 3 (66.7)
　OverallOverall 3/25 (12.0)
Post operative Gleason score
　66 7
　77 16
　88 2

BMI,  body mass index; PSA,  prostate-specific antigen.
＊Lymphadenectomy was performed unilaterally in patients with 
unilateral positive results in biopsy.  Lymphadenectomy was omitted 
in patients with a Greason Score of 6 and low PSA (less than 
10ng/ml).
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through a single minimal incision without pneumoperi-
toneum and trocars [16,  17].  However,  although they 
have reported that the magnification provided by the 
endoscope allows easy identification of the tissue 

planes and more precise dissection,  they diminished 
this advantage with their limitations of “gas less” and 
“port less. ” In minilaparotomy,  a surgical field that is 
narrower than one under the pneumoretroperitoneum 
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Fig.  3　 Longitudinal results of Hybrid Radical Prostatectomy with regard to blood loss and operative time in relation to body mass index 
(BMI).  

　BMI less than 25kg/mBMI less than 25kg/m2 
　BMI 25kg/mBMI 25kg/m2 or more but 30kg/m2 or less 
　BMI greater than 30kg/mBMI greater than 30kg/m2

A B
Fig.  2　 A, 45-mm Endo-GIA stapler allows for one-step stapling and division of the deep dorsal vein complex; B, The anterior urethra 

wall (arrows) is exposed after firing of the Endo-GIA stapler.
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and the limitation of surgical equipment may be a 
disadvantage.
　 We have conducted this hybrid surgery to combine 
the advantages of both RRP and LRP procedures 
while potentially eliminating the disadvantages.  Our 
preliminary series shows that operative time and blood 
loss of HRP are comparable to those published by 
other groups performing laparoscopy,  without having 
a long learning curve.  Therefore,  without needing 
extensive practice or long experience,  HRP may have 
the potential to overcome one disadvantage of laparo-
scopic surgery: longer operative time.  Moreover,  in 
terms of cancer control and its eradication,  the posi-
tive margin rates of only 12ｵ, and especially the 4.5ｵ 
in pT2 in our HRP series,  compare favorably with 
those of other large RRP [18,  19] and LRP series 
[9ﾝ11].  The HRP procedure,  therefore,  may also be 
advantageous with regard to both positive margin rates 
and peri-surgical results (Table 2).
　 In the future,  technological advances such as sur-
gical robots may shorten the learning curve and allow 
more urologists to perform endoscopic surgery.  
Similar oncological results with regard to the surgical 
margin (15ｵ overall and 9.7ｵ in pT2)　have been 
obtained by employment of a surgical robot (da Vinci,  
Intuitive Surgical,  Inc. ,  Sunnyvale,  CA,  USA),  with 
3-dimensional vision facilitating the performance of 
LRP by a surgeon skilled in open surgery but with 
limited laparoscopic experience.  The cost of the 
equipment,  however,  is a major drawback. With 
regard to the oncological benefits of HRP,  results 
regarding the long-term oncological outcomes for 
HRP,  e. g.  PSA progression and disease specific 
survival,  are premature and a larger series and longer 
term should be discussed.
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