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Abstract

Introduction: Our aim was to report our experience on the feasibil-
ity of completing radical prostatectomy robotically after planned 
open adhesiolysis for prior major abdominal surgery with previous 
midline laparotomy scar.
Methods: We searched our prospectively collected database of 
robotic assisted-radical prostatectomy (RARP) performed between 
October 2006 and October 2012 by a single fellowship-trained 
surgeon to identify all patients who underwent planned initial mini-
laparotomy for release of abdominal adhesions at time of RARP. 
Among 250 RARP patients, five patients fulfilled these criteria. 
Results: All patients had prostatectomy completed robotically. The 
mean values of patients’ demographics were as follows: Age 61.8 
years (range 54‒69), body mass index 30.7 (range 24.3‒45.3), and 
prostate volume 41.5 ml (range 30.8‒54). Mean operative time 
was 245 min (range 190‒280) and estimated blood loss 410 ml 
(range 300‒650). Median hospital stay was one day (range 1‒7). 
Postoperatively, there was one prolonged ileus, which resolved 
spontaneously, and one myocardial infarction. 
Conclusions: Robotic completion of radical prostatectomy after 
open adhesiolysis is feasible. This approach maintains most mini-
mally invasive advantages of RARP, despite a slightly longer hos-
pital stay. In the best interest of patients, robotic surgeons are 
encouraged to finish the case robotically rather than attempting 
an open approach.

Introduction

Robotic assisted-radical prostatectomy (RARP) has been well 
established as a standard treatment for localized prostate 
cancer in many centres worldwide. In addition to its known 
advantages, RARP has been shown in recent meta-analyses 
to improve functional outcomes when compared to other 
approaches. Furthermore, the oncological outcomes are 
similar.1-3 Robot-assisted abdominal laparoscopic surgery 

has been advocated to decrease analgesia requirements, 
lessen blood loss, and improve return of bowel function.4

With the increased use of RARP, most training programs 
have abandoned open technique. Therefore, many trainees 
are unfamiliar with open prostatectomy. We present our pre-
liminary results and feasibility of planned mini-laparotomy 
and adhesiolysis at the time of RARP.   

Methods

After ethical committee approval, we searched our pro-
spectively collected database of RARP performed between 
October 2006 and October 2012 by a single fellowship-
trained surgeon to identify all patients who underwent 
planned initial mini-laparotomy for release of abdominal 
adhesions at time of RARP.5 Laparotomy and adhesiolysis 
were pre-planned based on patient history of major or mul-
tiple abdominal surgeries and the presence of lower midline 
abdominal scar. 

Patient demographics and baseline parameters were col-
lected, including detailed history of prior abdominal sur-
geries. Intraoperative data and postoperative complications 
(<30 days) were recorded on a standardized data collection 
sheet. Patients signed informed consent and were aware of 
the chance of conversion to open radical prostatectomy. 

Surgical technique

We usually create pneumoperitoneum using a standard 
Veress needle technique. However, in cases of multiple 
previous abdominal surgeries with a scar close to the umbi-
licus, we use the Hasson technique to avoid inadvertent 
bowel injury. Minor and moderate adhesions encountered 
during trocar placement are released laparoscopically prior 
to docking. In this series of five cases, we were required 
to extend Hasson incision due to dense and severe adhe-
sions. Therefore, a mini-laparotomy was performed through 
a 7‒10 cm midline infra-umbilical incision or following 
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the preexisting scar. Adhesions were divided sharply under 
direct vision and the incision was extended inferiorly as 
needed. The midline rectus fascia was then closed with a 
running 0-Vicryl, leaving enough space for the camera port 
cephalad. Other trocars were placed under direct vision in 
a standard manner after creation of pneumoperitoneum (Fig. 
1). We encountered some CO2 leakage at the beginning of 
our experience, but we developed a technique of anchoring 
the fascia stitches to the camera port, and hence, sealed any 
potential source of gas leak. The robot was then docked and 
RARP followed. 

We used the athermal robotic technique of prostatectomy 
with few modifications.6,7 At the end of the procedure, the 
specimen was extracted through the same mini-laparotomy 
incision. Urethral catheter removal was planned on post-
operative Day 7 without cystogram. A Jackson-Pratt drain 
was routinely placed and removed on postoperative Day 1. 

Results

Among 250 RARP patients, a total of five had pre-planned 
open mini-laparotomy at time of RARP.5 Patient cohort had 
the following previous surgeries: first patient had four umbili-
cal hernia repairs with mesh and remote laparoscopic cho-
lecystectomy; second patient had a history of peritonitis and 
bowel resection with remote right inguinal hernia repair with 
mesh (Fig. 2); two patients had sigmoidectomy for perforated 
diverticulitis, one of whom with subsequent incisional her-
nia repair; the last patient had aortobiiliac bypass surgery 
with extensive xyphopubic midline scar (Table1).

Patient values are as follows: mean age 61.8 years (range 
54‒69); prostate-specific antigen (PSA) 5.2 ng/ml (range 
1.75‒7.90); body mass index (BMI) 30.7 (range 24.3‒45.3); 
and prostate volume 41.5 ml (range 30.8‒54). Mean opera-

tive time, skin to skin, was 245 min (range 190‒280), esti-
mated blood loss 410 ml (range 300‒650) and urethral 
catheterization time 7.4 days (range 7‒9).  Median length 
of hospital stay was one day (range 1‒7). The average time 
for mini-laparotomy with open adhesiolysis was 44 min 
(range 30‒80).

One patient had prolonged ileus that resolved spontane-
ously and was discharged on Day 7. Another patient devel-
oped non-ST elevation myocardial infarction (NSTEMI) that 
needed intensive care unit admission and medical treatment; 
he was discharged on Day 4 after surgery with no complica-
tions (Table 2). The latter patient had a history of coronary 
artery disease and refused radiation therapy; he recovered 
fully afterwards. 

Oncological outcome showed one patient who had focal 
positive margin (20%) on the posterolateral aspect of the 
prostate; he was sent for salvage external beam radiotherapy 
(Table 3). Functional outcomes showed one patient with uri-
nary incontinence who was using two pads/day. The mean 
time for no pad use for the other four patients was 7.3 months 
(range 6‒24). Mean time for sexual intercourse was 9.7 
months in the three out of five patients who regained function.  

Discussion

Patients with previous history of major abdominal surgery are 
at increased risk of developing intra-abdominal adhesions. 
With increasing use of da Vinci Surgical System, the number 

Fig.1. Diagram explaining the mini-laparotomy incision over the old laparotomy 
incision and their relation to trocar sites.

Fig. 2. Multiple old scars after old laparotomy for peritonitis/bowel resection 
and right inguinal hernia repair with mesh and overlying mini-laparotomy scar 
on long-term followup.
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of patients with previous major abdominal surgery undergo-
ing robotic surgery has increased.8,9 Abdominal adhesions 
can be dense and difficult to manage by minimally invasive 
approaches and may affect subsequent transperitoneal sur-
gery, including robotic procedures. Furthermore, previous 
abdominal surgery with midline scar has been considered 
by some as a relative contraindication for minimally invasive 
surgery.8 The main challenge is either difficulty in estab-
lishing access or inserting subsequent ports. During robotic 
surgery, it is crucial to perform a wide laparoscopic adhe-
sionlysis before docking the robot.10 Yet, many urologists 
embraced the robotic technology with little or no previous 
open or laparoscopic radical prostatectomy experience. In 
fact, RARP has replaced open radical prostatectomy (ORP) 
in many centres worldwide.11-14 As is well-established, mini-
mally invasive prostatectomy is associated with decreased 
blood loss and blood transfusion rate, shorter length of hos-
pital stay, and fewer perioperative complications compared 
to ORP.11

In comparison to the entire cohort of 250 patients previ-
ously published by our group,5 mean age for patients who 
underwent mini-laparotomy was 61.8 years (range 54‒69) vs. 

60.2 years (range 41‒74); PSA 5.2 ng/ml (range 1.75‒7.90) 
vs. 7 (range 0.7‒26.4); BMI 30.7 (range 24.3‒45.3) vs. 
27.9 (range 19.5‒46); and prostate volume 41.5 ml (range 
30.8‒54) vs. 35.8 (range 12‒101). Mean operative time, skin 
to skin, was 245 min (range 190‒280) vs. 224 min (range 
164‒284), estimated blood loss 410 ml (range 300‒650) 
vs. 317 ml (range 50‒1000) and urethral catheterization 
time 7.4 days (range 7‒9) vs. 7.1 days (range 6‒13) in mini-
laparotomy and the 250-patient cohort, respectively. With 
mini-laparotomy, a minor increase in operative time and 
blood loss was noticed. However, these are expected find-
ings, given the associated adhesions. Moreover, the onco-
logical outcome in the 250-patient cohort was comparable, 
with an overall positive margin rate of 30%.   

To the best of our knowledge, this is the first study of 
elective open adhesiolysis followed by RARP. Brajtbord et al 
described completion of RARP after laparotomy for excision 
of unexpected intra-operative finding of Meckel’s diverticu-
lum at time of radical prostatectomy; however, that was an 
unexpected laparotomy.15 The authors reported insertion of 
robotic trocars (including the camera port) under direct visu-
alization through the laparotomy incision and then the fascia 

Table 1. Preoperative characteristics

Number 1 2 3 4 5 Mean/Rate
Age 61 66 54 69 59 61.8

PSA (ng/ml) 7.48 7.9 4.5 1.75 4.58 5.24

Clinical stage T1c T2c T2a T2a T1c
T1c 60%     
T2a 40%

Gleason sum 8 (4+4) 7 (3+4) 7 (3+4) 6 (3+3) 7 (3+4) 7

Prostate volume (ml) 49.9 54 30.8 41.4 33 41.5

BMI 45.3 25.8 30.3 24.3 27.9 30.7

I-PSS 2 5 14 33 3 11.4

SHIM 20 20 8 1 20 13.8

Previous surgery
4 umbilical hernia 
repair with mesh

Bowel resection 
(Peritonitis) RIH 

repair with mesh

Sigmoidectomy 
(Diverticulitis 

and peritonitis), 
Incisional hernia

Sigmoidectomy 
(Perforated 

diverticulitis and 
peritonitis)

Aortobiiliac 
bypass

NA

BMI: body mass index; I-PSS international prostate symptoms score; NA: not applicable; PSA: prostate-specific antigen; RIHR: right inguinal hernia repair; SHIM: sexual health inventory for men. 

Table 2. Perioperative data 

Number 1 2 3 4 5 Mean/Rate
OR time (min) 240 290 225 280 190 245

Docking time (min) 38 80 37 30 35 44

EBL (ml) 500 300 300 650 300 410

Nerve sparing Bilateral Bilateral Unilateral Unilateral Bilateral
Bilateral 60%  

Unilateral 40%

Intraoperative 
complication

None None None None None 0%

Postoperative 
complication

None Ileus None NSTEMI None
Minor 20%
Major 20%

LOS (days) 1 7 1 4 1 2.8

Catheter removal (day) 7 9 7 7 7 7.4
EBL: estimated blood loss; LOS: length of stay; NSTEMI: non-ST segment elevation myocardial infarction; OR: operation room.
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was closed completely. Our technique is somewhat different 
in that we elected to close the fascia only partly starting from 
the inferior border of the incision, leaving enough space to 
insert the camera port at the upper part of the laparotomy inci-
sion with anchoring stitches to avoid gas leak. This avoided 
unnecessary creation of new trocar site for the camera.

Extensive adhesions usually restrict available position for 
trocar insertion and may lead the surgeon to select inap-
propriate trocar sites to avoid adhesions. However, by per-
forming a mini-laparotomy and adhesolysis, we inserted all 
trocars in optimal position and avoided potential robotic 
arms conflict. Furthermore, robotic laparoendoscopic single-
site radical prostatectomy is a possible technique that can 
avoid further adhesiolysis and insertion of further trocars 
and can accommodate the large midline incision by using 
the GelPort® trocar.  

Nazemi et al found that a history of abdominal surgery 
was associated with 54% chance of peritoneal adhesions in 
contrast to only 28% if no previous abdominal surgery was 
done.16 Also, the presence of abdominal adhesions did not 
increase the perioperative morbidity; however, it did increase 
the operative time compared to patients without abdominal 
adhesions.16 Similarly, in our series, mean operative time 
was longer (245 min compared to 224 min). Alternatively, 
Siddiqui et al reported no significant differences in operative 
time between patients who required adhesiolysis vs. those 
who did not in a large cohort of RARP; however, all degree of 
adhesions were included.9 The authors divided adhesions into 
three categories depending on the time used for adhesioly-
sis —mild, moderate, or severe. When severe (dense) adhe-
sions were encountered, they described a technique similar 
to our technique, where they performed an open adhesiolysis, 
closed the fascia, and placed the camera port in the incision, 
then proceeded with RARP.9 Once adhesions are released 
widely, robotic surgery usually follows uneventfully.

Several publications have reported ORP to be techni-
cally more hazardous in the setting of previous abdominal 
surgery, especially hernia repair with mesh, as it obliterates 
the retropubic space.9,17-19 In our case series, sigmoidectomy 
secondary to diverticulitis was seen in two patients who 
had dense fibrotic adhesions; the second cause was multi-
recurrent umbilical hernia repair with mesh. The same was 
reported by Siddiqui et al, where the most common causes 
of severe adhesions were history of colectomy followed by 
hernia repair with mesh.9

Endoscopic extraperitoneal radical prostatectomy, on the 
other hand, sounds attractive when peritoneal adhesions are 
expected. This approach was advocated by some European 
centres as a better alternative to open surgical attempts 
in patients with previous laparoscopic hernia repairs.20,21

However, we do not have enough experience with laparo-
scopic/robotic extra-peritoneal radical prostatectomy. And 
familiarity with transperitoneal approach allowed successful 
completion of RARP in all five cases with no intraoperative 
complications. As a matter of fact, bowel injury is exceedingly 
rare (0.001%) in patients with history of peritoneal adhesions.9

The da Vinci surgical system has empowered urologists to 
perform more complex procedures using minimally invasive 
approaches. Parallel to this shift in technology, surgeons 
are expected to face increasing number of more challeng-
ing cases with complicated situations.22 It is customary that 
patients with extensive adhesions and multiple prior abdom-
inal and pelvic surgeries are referred for radiotherapy.5 RARP 
with mini-laparotomy is a compelling approach that can be 
offered, as shown in our series. Functional and oncological 
outcomes were comparable to standard RARP. 

The current report describes a way to accomplish radical 
prostatectomy by minimally invasive approach in patients 
with prior major abdominal surgery where laparoscopic 
adhesiolysis is difficult and unsafe due to extensive peritoneal 

Table 3. Functional and oncologic outcomes 

Number 1 2 3 4 5 Mean/Rate

P stage T2c T2c T2c T3a T2c
T2 80%, T3 

20%

Gleason sum 6 (3+3) 7 (3+4) 7 (3+4) 7 (3+4) 7 (3+4)
G6 20%, G7 

80%

SM - + - - - +SM 20%

Prostate wt. 74 60 42 45 39 52

FU (months) 24 60 57 68 30 47.8

I-PSS 6 2 2 11 0 4.2

SHIM 1 1 4 1 17 5.4

Time for 0-pad 
(months)

24 11 6 NA (1pad) 6 7.3

Time for intercourse 
(months)

NA – no erection 8 9
NA –  no 
erection

12 9.7

BCR (months) No 19 EBRT No No No 20%
BCR: biochemical recurrence; EBRT: external beam radiotherapy; FU: followup; I-PSS: international prostate symptoms score; P stage: pathological stage; SHIM: sexual health inventory for men; 
SM: surgical margin; wt: weight.
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adhesion that cannot be lysed laparoscopically. In the present 
era of RARP, many surgeons became less facile with ORP 
and, as already shown, outcomes parallel surgical expertise. 
Therefore, in the best interest of patients, robotic surgeons are 
encouraged to finish the case robotically rather than attempt-
ing an open approach. We showed in the current series that 
outcomes were comparable with our RARP series and, for the 
most part, minimally invasive advantages were maintained. 
In the future, comparing this technique with open retropubic 
prostatectomy in a prospective manner might further delin-
eate its advantages and shortcomings.

Conclusion

Past history of major abdominal/pelvic surgery should not 
automatically be considered a contraindication for RARP. 
Dense abdominal adhesions can be safely and effectively 
managed by a planned open adhesiolysis through mini-
laparotomy. RARP will follow in a standard fashion after 
fascial closure. We demonstrated feasibility of this approach 
with low complications and comparable oncological and 
functional outcomes.
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