World J Urol (2016) 34:901-906
DOI 10.1007/s00345-015-1739-5

CrossMark

@

ORIGINAL ARTICLE

Laparoscopic nephrectomy for polycystic kidney: comparison
of the transperitoneal and retroperitoneal approaches

Thibaut Benoit! - Benoit Peyronnet® - Mathieu Roumiguié! - Grégory Verhoest? «

Jean-Baptiste Beauval' - Arnaud Delreux? - Dominique Chauveau

3.

Bernard Malavaud! - Andréa Manunta? - Michel Soulié! - Pascal Rischmann! -

Karim Bensalah! - Xavier Gamé!

Received: 13 October 2015 / Accepted: 26 November 2015 / Published online: 10 December 2015

© Springer-Verlag Berlin Heidelberg 2015

Abstract

Purpose To evaluate and compare perioperative outcomes
in patients undergoing either transperitoneal (TP) or retro-
peritoneal (RP) laparoscopic nephrectomy for autosomal
dominant polycystic kidney disease (ADPKD).

Methods All patients with ADPKD who underwent
unilateral laparoscopic nephrectomy between 2000 and
2012 in two academic departments were retrospectively
included. The perioperative parameters were compared
between the TP and RP groups.

Results A total of 82 patients were included, 43 patients
in the TP group and 39 in the RP group. The patients’ char-
acteristics were similar between TP set and RP set, except
for the time from dialysis onset to nephrectomy (p = 0.02).
Complication rates (25.6 vs 33.3 %, p = 0.44), transfusion
rates (11.6 vs 20.5 %, p = 0.27) and conversion to open
surgery (4.6 vs 7.7 %, p = 0.56) were similar between
the TP and RP groups, respectively. Operative time was
shorter for TP procedures (171.6 vs 210.5 min, p = 0.002),
but there was no difference between the two approaches
after 20 surgeries (p = 0.06). Patients in TP group had a
shorter length of hospital stay (5.3 £ 1.9 vs 7.2 & 2.5 days,
p = 0.002). However, there was a trend towards shorter
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return of bowel function in the RP group (2.1 £ 0.9 vs
2.4 £ 0.8 days, p = 0.09).

Conclusion TP and RP laparoscopic nephrectomies pro-
vide good outcomes in patients with ADPKD. The choice
of a TP route could decrease the length of hospital stay
and the operative time during the beginning of the learning
curve period.

Keywords Laparoscopy - Polycystic kidney disease -
Nephrectomy - Transperitoneal - Retroperitoneal

Introduction

Autosomal dominant polycystic kidney disease (ADPKD)
is one of the most common aetiologies of end-stage kid-
ney disease [1] and leads to dialysis or renal transplanta-
tion in 50 % of 60-year-old patients [2]. Nowadays, sur-
gical treatment by nephrectomy is accepted for two main
indications: symptoms related to the cysts (pain, infection,
haematuria, bleeding, nephrolithiasis or high blood pres-
sure) and preparation for renal transplantation [3, 4]. This
surgery is performed in many centres for over 20 years,
and more recently, the development of the laparoscopic
approach has proven its safety and feasibility compared
to the initial open approach [5]. Two laparoscopic routes
have been described for removal of polycystic kidneys:
transperitoneal (TP) or retroperitoneal (RP). The TP
approach has been reported in several series [6, 7, 8].
The RP approach is described in only two studies [9, 10]
and less known. However, laparoscopic RP approach has
demonstrated some advantages in terms of hospital stay
and return of bowel function in other kidney surgeries
like partial nephrectomy for renal tumours [11]. To our
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knowledge, both approaches for ADPKD laparoscopic
nephrectomy have never been compared.

The aim of our study was to evaluate and compare
the TP and RP approaches for nephrectomy in ADPKD
patients.

Materials and methods
Population

We retrospectively reviewed the charts of all consecutive
patients who underwent unilateral laparoscopic nephrec-
tomy for ADPKD in two academic departments of urol-
ogy in tertiary medical centres. In the first centre, nephrec-
tomies were performed by one surgeon (KB) using the
TP approach, and in the second centre, one surgeon (XG)
performed all the nephrectomies using the RP approach.
Both surgeons had performed >30 laparoscopic procedures
before the beginning of the study. A preoperative CT scan
was systematically carried out for all patients. Collected
demographic data included: age, gender, BMI (kg/m?),
ASA score [12], kidney craniocaudal size (cm), dialysis
and time from the onset of dialysis, nephrectomy indica-
tions and the kidney weight.

Reviewed perioperative data were: operative time (min-
utes), conversion to open surgery, perioperative transfusion,
length of hospital stay and return of bowel function. Com-
plications were graded according to the Clavien—Dindo
classification [13].

Surgical technique
Transperitoneal approach

The surgical technique of TP laparoscopic nephrectomy for
polycystic kidney used in this group has been previously
described [8]. Briefly, patients were positioned on the lat-
eral flank position. An open laparoscopy on the umbilicus
was used (Fig. 1a). Three more ports were placed: a 5-mm

Fig. 1 Position of laparoscopic
ports for the transperitoneal

(a) and retroperitoneal (b)
approaches
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port under the subcostal margin on the midclavicular line,
a 12-mm in the iliac fossa and a 5-mm just inferior to the
xiphoid to retract the liver in case of nephrectomy on the
right side. The first step was the mobilization of the colon
to expose the anterior surface of the kidney. Dissection of
the vena cava was not performed. At the lower pole of the
kidney, the gonadal vein was dissected. Gerota’s fascia was
then incised to find the plane between the psoas muscle
and the kidney. At this time, an additional 5-mm port was
inserted in the flank to lift the kidney and expose the renal
hilum. The ureter was identified and sectioned between two
5-mm Hem-o-lok® clips. The renal pedicle was progres-
sively dissected until the renal vein was exposed. The renal
artery could be viewed behind the vein in all cases. The
artery was secured with 10-mm Hem-o-1ok® clips and cut.
The renal vein was sectioned between three 12-mm Hem-
0-10k® clips. The kidney was completely mobilized in the
simple nephrectomy plan. The adrenal gland was spared in
all cases. The kidney was removed using a 7-cm Pfannen-
stiel incision. No retrieval bag was used for the extraction
due to the increased size of the polycystic kidneys. If an en
bloc extraction could not be made, the specimen was cut
into several pieces through the incision using cold scissors.

Retroperitoneal approach

The patient was placed in lumbotomy position. The table
was maximally flexed. A horizontal incision was performed
under the tip of the 12th rib. An open laparoscopy was per-
formed allowing to enter in the RP space by dissection with
scissors. A 12-mm port was introduced at the corner of
12th rib and paraspinal muscle for camera and to check out
the good position in the RP space (Fig. 1b). This space was
then inflated with CO, to a pressure of 12 mmHg, and the
flow rate of filling was gradually increased to three litres
per minute (Fig. 2). Two other ports were introduced under
view control: a 10-mm port facing the tip of the 12th rib
and a 5-mm port at the posterior axillary line facing the
tip of the 11th rib. After the three ports setting, the 10-mm
port allowed the introduction of camera for next stage of




World J Urol (2016) 34:901-906

903

Fig. 2 Retroperitoneal space during insufflation

the surgery. The psoas muscle was identified and was fol-
lowed on its inner edge containing the fatty components of
the renal space in front.

In each case, the artery was horizontally disposed
because of the kidney weight, taking an inward direction.
This had two consequences: Its identification was more
difficult than for a normal kidney, and it made it harder to
control. Artery and vein were ligated with three haemoclips
(Hem-o-10k®).

The posterior part was fully released up to the kidney
upper pole. The lower pole was released and the ureter was
found, clipped and cut between two clips. The anterior face
of the kidney was released up to the upper pole sparing the
adrenal gland.

The renal volume was then reduced by collapsing cysts
with suction device. A new incision of three to five centi-
metres joining the two posterior ports was then performed
to remove the kidney. The quality of the haemostasis was
then checked out. Ports were removed after pneumoperito-
neum exsufflation. A drain was left in the resection bed.

Statistical analysis

Quantitative data were expressed as means (Zstandard
deviation) and qualitative data as numbers and proportions.
Operative and perioperative outcomes were compared
between both approaches. Operative time was compared
between the two approaches according to the number of
performed cases for each surgeon in order to evaluate the
learning curve of both techniques, and linear regression
was performed to show trends.

Quantitative values were compared with Student’s ¢ test.
Qualitative values were compared with the y? test or Fish-
er’s exact test. Analyses were performed using the JMP Pro

10 (SAS Institute, Cary, NC). p < 0.05 was considered as
statistically significant.

Results
Patients’ characteristics

Between 2000 and 2012, 82 patients were included: 43
in the TP group and 39 in the RP group. Mean age was
54.9 £ 1.1 years in the TP group and 53 £ 1.1 years in
the RP group (p = 0.21), and in both groups most of the
patients had an ASA score of 3. Transplantation prepara-
tion was the most common indication for the nephrectomy
in both cohorts. The only difference between the demo-
graphic characteristics of the two groups was the time from
the dialysis onset that was higher in the RP group than in
TP group (20.1 & 3 vs 9.7 & 3 months, p = 0.02, respec-
tively) (Table 1).

Comparison of perioperative outcomes

Perioperative outcome comparison showed a significant
longer operative time in the RP group than in the TP group
(210.5 £ 59.7 vs 171.6 = 49.2 min, p = 0.002, respec-
tively) (Table 2). Learning curve study showed in both
groups an improvement in the operative time according to
the number of performed cases. Operative time decreased
faster in the TP group. After 20 surgeries, the opera-
tive time was not different between the two approaches
(Table 2; Fig. 3).

Hospital stay was longer in the RP group (7.2 £ 2.5 vs
5.3 + 1.9 days, p = 0.002, respectively). There was no dif-
ference in terms of total complications rate between the two
groups (25.6 % in the TP group vs 33.3 % in the RP group,
p = 0.84) (Table 2). Transfusion rates were not different
between the two approaches. Detail of complications is
reported in Table 3. There was a trend towards shorter time
from nephrectomy to renal transplantation in the TP group
(7.6 £ 2.6 vs 14.7 £ 2.5 months, p = 0.05). In contrast, the
time to return of bowel function tended to be decreased in
the RP group (2.1 £ 0.9 vs 2.4 & 0.8 days, p = 0.09).

Discussion

Nephrectomy for ADPKD has spread significantly over the
past few years. This surgery is usually performed in uro-
logic transplantation academic centres after collegial deci-
sion including nephrologist and urologist. The important
rate of complications inherent to removal of polycystic
kidney has led to develop medical or less invasive treat-
ment options of cyst complications (infection, high blood
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Table 1 Patients’ demographic characteristics

Transperitoneal (N = 43) Retroperitoneal (N = 39) p value

Mean age (years), mean + SD 549+ 1.1 53+ 1.1 0.21
Gender, n (%) 0.37

Female 20 (46.5 %) 22 (56.4 %)

Male 23 (53.5 %) 17 (43.6 %)
Body mass index (kg/m?), mean + SD 242 +£0.6 245+ 0.6 0.73
ASA score, n (%) 0.62

2 6 (14 %) 8 (20.5 %)

3 37 (86 %) 31 (79.5 %)
Kidney size (cm) 225+4.1 234+ 4.8 0.45
Patients on dialysis, n (%) 34 (79.1 %) 33 (84.6 %) 0.51
Time from dialysis onset to nephrectomy (months), mean + SD 9.7+3 20.1+3 0.02
Indication for nephrectomy, n (%) 0.44
Preparation for transplantation 33 (76.7 %) 27 (69.2 %)
Symptoms related to the kidney 10 (23.3 %) 12 (30.8 %)
Table 2 Outcomes of transperitoneal versus retroperitoneal approaches

Transperitoneal (N = 43) Retroperitoneal (N = 39) p value

Operative time (min), mean + SD

Total population 171.6 £ 49.2 210.5 +£59.7 0.002

n < 20 surgeries 188.2 + 60.9 244 £ 61.9 0.007

n > 20 surgeries 157.1 £30.8 176 £+ 32 0.06
Conversion to open surgery, n (%) 2 (4.6 %) 3 (7.7 %) 0.56
Total perioperative blood transfusion, n (%) 5(11.6 %) 8 (20.5 %) 0.27
Return of bowel function (days), mean & SD 24+£0.8 2.1£09 0.09
Hospital stay (days), mean £ SD 53+1.9 72+25 0.002
Kidney weight (g), mean £ SD 1322 +83.3 1150 £+ 90.6 0.17
Time from nephrectomy to renal transplantation (months), mean + SD 7.6+2.6 147£25 0.05
Postoperative complications, n (%) 11 (25.6 %) 13 (33.3 %) 0.44
Major postoperative complications (Clavien grade >3), n (%) 5(11.6 %) 5(12.8 %) 0.87

pressure, pain, lithiasis) instead of surgery [14, 15, 16].
However, nephrectomy is still required in up to 18.5 % of
patients with ADPKD when medical treatment failed [17].
To attempt to rule out any suspicious lesion before surgery,
a CT scan was systematically carried out. In this series, no
patient had such lesions. Moreover, the incidence of cancer
in these patients is rare [18].

Laparoscopic nephrectomy is nowadays the most com-
mon approach for patients with ADPKD thanks to the
decrease in hospital stay, blood loss, pain and the improve-
ment of cosmetic aspects in several series or meta-analy-
sis as compared to the open approach [5, 8, 19]. In case
of laparoscopic surgery, RP approach has demonstrated
some advantages in terms of operative time, hospital stay
and return of bowel function in partial nephrectomy for
small and posterior tumours [11]. Similarly, Dols et al.
[20] showed in a randomized trial that hand-assisted
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retroperitoneal living donor nephrectomy decreased opera-
tive time and provided a similar quality of life as compared
to the TP group.

To the best of our knowledge, we report here the largest
series of RP nephrectomy for ADPKD and the first study
comparing RP and TP approaches. We showed that both
approaches were safe and feasible without difference in
terms of complication rate, but with shorter operative time
and hospital stay in the TP group.

RP approach, by avoiding bowel mobilization, provides
a more direct access to the kidney and the renal hilum [11]
and decreases the risk of visceral complications. Indeed in
our study, we reported in the TP group one splenic injury,
one bowel tear and one pleural tear and none in the RP
group. These arguments in favour of RP approach were
previously reported in different studies in renal surgery [11,
21]. Desai et al. [19] in a series of 21 TP nephrectomies for
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Fig. 3 Learning curve concerning operative time. Lines represent the
linear regression of the operative time function of the number of per-
formed cases; in red: transperitoneal approach (TP); in blue: retrop-
eritoneal approach (RP). The y-axis represents the operative time, and
the x-axis represents the case number

ADPKD reported more difficulties in surgery dissection on
patients with bowel adhesions. Moreover, we found in this
study a trend towards a shorter return of bowel function in
the RP group. These observations suggest that RP approach
could be preferred to TP for ADPKD patients with history
of abdominal surgery and risk of intra-abdominal adhe-
sions. We can also consider that one advantage of the retro-
peritoneal nephrectomy is to keep intact the transplantation
space. Nevertheless, no difficulty was noticed during trans-
plantation in patients who underwent a TP nephrectomy.
Length of hospital stay was significantly higher in the
RP group than in the TP group. This result was unexpected
as RP approach for laparoscopic kidney surgery usually
decreases hospitalization stay [22, 23]. However, it may
be related to the fact that the experience of RP approach
for ADPKD began 6 years before TP and because two of

Table 3 Types of complications

the 39 (5.1 %) RP patients had severe complications with
a hospital stay over 3 weeks. Moreover, length of hospital
stay and time from the onset of dialysis differences may be
related to a centre effect.

In our study, although the operative time was lower in
the TP group than in the RP group, it was similar and began
to plateau in both groups after 20 cases, indicating that
the learning curve was longer in the RP group. Similarly,
Eng et al. [24] reported the existence of a learning curve
in hand-assisted laparoscopic nephrectomies for ADPKD,
showing that there was a trend for a shorter operative
time when surgeons performed more than ten procedures
as compared to those who performed less than five. The
higher operative time observed in the RP group during the
first cases may be related to a lower experience for the RP
approach in kidney surgeries at the beginning than for the
TP which is mainly performed in other kidney surgeries
(tumours, living donor, pyeloplasty). As each type of sur-
gery was performed by only one surgeon, results may be
influenced by their expertise. Another important explana-
tion was the frequent inflammatory adhesions of cysts in
a smaller operative space during RP approaches, which is
completely different from the RP approach for tumours or
living donor nephrectomy.

Despite those results, several study limitations have to
be mentioned. First, as in any retrospective analysis, there
was inherent risk of bias even if data were collected from
standardized databases. The kidney size was not collected
in our database. Blood loss was only evaluated by the rate
of transfusion. In fact, RP approach used an aspiration of
the cyst which overestimates blood loss during the surgery
and could not allow any comparison between both TP and
RP approaches. Moreover, we did not use the difference
between pre- and postoperative rate of haemoglobin because
this was not usable for patients undergoing dialysis, haemo-
globin rate being largely modified by haemoconcentration

Transperitoneal (N = 43)

Retroperitoneal (N = 39) p value

Total, n (%)

Type of complication, n
Bowel injury
Splenic tear
Pleural tear
Spontaneous closure of the arm arteriovenous fistula
Retroperitoneal haematoma
Parietal haematoma
Necrotizing fasciitis
Respiratory insufficiency
Fever

RN = O = O N = = =

Blood transfusion without clinical bleeding symptoms

11 (25.6)

13 (33.3 %) 0.44

w O O = = N s O O O
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or haemodilution [25]. We can also consider that the small
number of performed cases was a limitation of our study.
Nevertheless, to the best of our knowledge, it is the larg-
est series of RP nephrectomy for ADPKD, and this is the
first that compares two different laparoscopic approaches
for this surgery. Finally, it should be noted that these series
comprised the first cases of each surgeon and therefore
compared the learning curve of the two techniques. It could
be interesting to assess the safety and efficacy of the two
approaches further in the surgeons’ experience.

Conclusion

TP and RP laparoscopic nephrectomies provide good out-
comes in patients with ADPKD. Operative time was longer
for the RP route for the initial 20 cases and was similar
thereafter. The length of stay was shorter for TP approach.
The return of bowel function tended to be faster in the RP
group. Further prospective randomized controlled trials
are needed to confirm our findings and to determine which
approach should be favoured.

Authors’ contribution T. Benoit contributed to protocol/project
development, data collection or management, data analysis and manu-
script writing/editing. B. Peyronnet was involved in protocol/project
development, data collection or management, data analysis and manu-
script writing/editing. M. Roumiguie contributed to data collection
or management and data analysis. G. Verhoest was involved in data
collection or management. J. B. Beauval contributed to manuscript
writing/editing. A. Delreux contributed to protocol/project develop-
ment. D. Chauveau was involved in protocol/project development. B.
Malavaud contributed to protocol/project development. A. Manunta
was involved in protocol/project development. M. Soulié contributed
to protocol/project development. P. Rischmann was involved in proto-
col/project development. K. Bensalah contributed to protocol/project
development and manuscript writing/editing. X. Gamé was involved
in protocol/project development and manuscript writing/editing.

Compliance with ethical standards

Conflict of interest The authors declare that they have no conflict
of interest.

Ethical standard The retrospective study was approved by local
institutional review board, in agreement with French laws.

References

1. Gabow PA (1993) Autosomal dominant polycystic kidney dis-
ease. Am J Kidney Dis 22:511-512

2. Bajwa ZH, Gupta S, Warfield CA et al (2001) Pain management
in polycystic kidney disease. Kidney Int 60:1631-1644

3. Patel P, Horsfield C, Compton F et al (2011) Native nephrectomy
in transplant patients with autosomal dominant polycystic kidney
disease. Ann R Coll Surg Engl 93:391-395

4. Wilson PD (2004) Polycystic kidney disease. N Engl J Med
350:151-164

5. Guo P, Xu W, Li H et al (2015) Laparoscopic nephrectomy ver-
sus open nephrectomy for patients with autosomal dominant

@ Springer

10.

11.

12.

13.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

polycystic kidney disease: a systematic review and meta-analy-
sis. Plos One 10:¢0129317

Asimakopoulos AD, Gaston R, Miano R et al (2015) Laparo-
scopic pretransplant nephrectomy with morcellation in auto-
somic-dominant polycystic kidney disease patients with end-
stage renal disease. Surg Endosc 29:236-244

Seshadri PA, Poulin EC, Pace D et al (2001) Transperitoneal
laparoscopic nephrectomy for giant polycystic kidneys: a case
control study. Urology 58:23-27

Verhoest G, Delreux A, Mathieu R et al (2012) Transperitoneal
laparoscopic nephrectomy for autosomal dominant polycystic
kidney disease. JSLS J Soc Laparoendosc Surg 16:437-442

Gill IS, Kaouk JH, Hobart MG et al (2001) Laparoscopic bilat-
eral synchronous nephrectomy for autosomal dominant polycys-
tic kidney disease: the initial experience. J Urol 165:1093-1098
Game X, Vaessen C, Mouzin M et al (2003) Retroperitoneal
laparoscopic nephrectomy fo polycystic kidney: preliminary
results. Progres en urologie: journal de 1’Association francaise
d’urologie et de la Societe francaise d’urologie 13:215-221
Wright JL, Porter JR (2005) Laparoscopic partial nephrectomy:
comparison of transperitoneal and retroperitoneal approaches. J
Urol 174:841-845

Wolters U, Wolf T, Stutzer H et al (1996) ASA classification and
perioperative variables as predictors of postoperative outcome.
Br J Anaesth 77:217-222

Dindo D, Demartines N, Clavien PA (2004) Classification of sur-
gical complications: a new proposal with evaluation in a cohort
of 6336 patients and results of a survey. Ann Surg 240:205-213

. Haseebuddin M, Tanagho YS, Millar M et al (2012) Long-term

impact of laparoscopic cyst decortication on renal function,
hypertension and pain control in patients with autosomal domi-
nant polycystic kidney disease. J Urol 188:1239-1244

Tellman MW, Bahler CD, Shumate AM et al (2015) Manage-
ment of pain in autosomal dominant polycystic kidney disease
and anatomy of renal innervation. J Urol 193:1470-1478

Lei M, Zhu W, Wan SP et al (2014) Safety and efficacy of mini-
mally invasive percutaneous nephrolithotomy in patients with auto-
somal dominant polycystic kidney disease. J Endourol 28:17-22
Fuller TF, Brennan TV, Feng S et al (2005) End stage polycys-
tic kidney disease: indications and timing of native nephrectomy
relative to kidney transplantation. J Urol 174:2284-2288
Gatalica Z, Schwarting R, Petersen RO (1994) Renal cell carci-
noma in the presence of adult polycystic kidney disease. Urology
43:102-105

Desai MR, Nandkishore SK, Ganpule A et al (2008) Pretrans-
plant laparoscopic nephrectomy in adult polycystic kidney dis-
ease: a single centre experience. BJU Int 101:94-97

Dols LF, Kok NF, D’ancona FC et al (2014) Randomized con-
trolled trial comparing hand-assisted retroperitoneoscopic ver-
sus standard laparoscopic donor nephrectomy. Transplantation
97:161-167

Mcdougall EM, Clayman RV (1996) Laparoscopic nephrectomy
for benign disease: comparison of the transperitoneal and retrop-
eritoneal approaches. J Endourol 10:45-49

Ng CS, Gill IS, Ramani AP et al (2005) Transperitoneal versus
retroperitoneal laparoscopic partial nephrectomy: patient selec-
tion and perioperative outcomes. J Urol 174:846-849

Ren T, Liu Y, Zhao X et al (2014) Transperitoneal approach ver-
sus retroperitoneal approach: a meta-analysis of laparoscopic
partial nephrectomy for renal cell carcinoma. Plos One 9:¢91978
Eng M, Jones CM, Cannon RM et al (2013) Hand-assisted lapa-
roscopic nephrectomy for polycystic kidney disease. JSLS J Soc
Laparoendosc 17:279-284

Dasselaar JJ, Lub-De Hooge MN, Pruim J et al (2007) Relative
blood volume changes underestimate total blood volume changes
during hemodialysis. Clin J Am Soc Nephrol CJASN 2:669-674



	Laparoscopic nephrectomy for polycystic kidney: comparison of the transperitoneal and retroperitoneal approaches
	Abstract 
	Purpose 
	Methods 
	Results 
	Conclusion 

	Introduction
	Materials and methods
	Population
	Surgical technique
	Transperitoneal approach
	Retroperitoneal approach

	Statistical analysis

	Results
	Patients’ characteristics
	Comparison of perioperative outcomes

	Discussion
	Conclusion
	Authors’ contribution 
	References




