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LAPAROSCOPIC UROLOGY

Retroperitoneoscopic Upper Pole
Nephroureterectomy in Duplex Kidney:
Focus on the Role of Dilated Upper
Pole Ureter

Zhi Chen,7 Zheng-Yan Tang,] Ben-Yi Fan,7 Xiang Chen,l Peng Zhou,z Yan-Cheng Luo,7 Yao He,7
Chao-Qun Xie,’ Chen Lai,7 Xiao-Long Fang7

Purpose: To describe our technique and experience with retroperitoneoscopic upper pole neph-

roureterectomy in duplex kidney, focusing on the role of dilated upper ureter.

Materials and Methods: From November 2004 to August 2011, retroperitoneoscopic upper
pole nephroureterectomy was performed in 31 patients with a duplex kidney by a single, expe-
rienced laparoscopic surgeon. We developed our own surgical technique to suit this technically
challenging procedure. Follow-up studies were performed using renal ultrasonography, intra-
venous urography (IVU) and/or dimercaptosuccinic acid (DMSA) renal scan in all patients at 3

months postoperatively and annually thereafter.

Results: All procedures were completed laparoscopically without conversion to open surgery
and blood transfusion. The mean operative time was 106 (90-157) min. The estimated blood
loss was < 50 mL in all cases. The mean postoperative hospital stay was 4.2 (3-7) days. Perio-
perative complications were limited to 1 case of peritoneal tear during a procedure and 1 case
of transient postoperative fever. No major intraoperative and postoperative complication oc-
curred. With the mean follow-up period of 41 months (range 3 to 80), no case was observed to

have functional loss of the remaining lower moiety on postoperative IVU or DMSA renal scan.

Conclusion: Retroperitoneoscopic upper pole nephroureterectomy using our technique is safe

and effective.

Keywords: laparoscopy; retroperitoneal space; postoperative complications; kidney abnor-

malities; treatment outcome.
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INTRODUCTION

uplex kidney is a common congenital anomalies

of the urinary tract. Heminephrectomy, either by

an open or a laparoscopic approach, is a well-
established option for the management of nonfunctioning or
symptomatic renal moieties in duplex kidneys. Several re-
ports have demonstrated that laparoscopic heminephrectomy
was a safe and technically feasible with the advantages of less
morbidity, decreased postoperative pain, improved cosmetic
result and significantly shorter hospital stays compared with
open surgery !9 However, laparoscopic heminephrectomy,
especially for upper pole heminephrectomy, may be a much
more complex operation and more technically challenging
than total nephrectomy,!%!) because it is usually difficult
to control upper pole vessels and excise upper pole paren-
chyma. That may lead to inadvertent injury to the vessels and
parenchyma of lower pole moiety, thus offering a higher risk
of bleeding responsible for hematoma, urine leakage respon-
sible for urinoma and pedicle lesions responsible for lower
pole deterioration.?7*19 This explains why minimally in-
vasive techniques have remained confined to the hands of
experienced teams, with a limited number of reports includ-
ing relatively few cases.'®!" In this study, we developed our
own surgical technique to suit this technically challenging
procedure. The aim of the present study is to describe our
technique and experience with retroperitoneoscopic upper
pole nephroureterectomy in duplex kidney, focusing on the

role of dilated upper ureter.

MATERIAL AND METHODS

Patients

From November 2004 to August 2011, 31 patients with a du-
plex kidney (10 men and 21 women) underwent retroperito-
neoscopic upper pole nephroureterectomy. The mean age is
30.4 years (range, 13-47). The all procedures were performed
by a single, experienced laparoscopic surgeon (Xiang Chen).
Of the 31 patients, 11 had a duplicated collecting system on
the right side, 18 on the left side, and 2 on both sides. Of
the procedures, 18 were on the left and 13 on the right side.
The presenting symptoms included flank pain in 19 patients,
recurrent urinary tract infection in 10, and hematuria in 2. No

patient had undergone previous renal surgery.

Ultrasonography, intravenous urography (IVU) and/or com-
puted tomography urography (CTU) and dimercaptosuc-
cinic acid (DMSA) renal scan were routinely used to evalu-
ate the patients preoperatively. Voiding cystourethrography
(VCUG) was used to demonstrate vesicoureteral reflux and
the presence of an ureterocele. The indications for upper pole
heminephrectomy were ectopic ureter with a non-function-
ing upper pole moiety or ureterocele with a non-functioning
upper pole moiety. Follow-up studies were performed with
ultrasonography and IVU or DMSA renal scan at 3 months

postoperatively and annually thereafter.

Laparoscopic Technique

All procedures were performed with the patient in the lateral
decubitus position under general anesthesia. A 3- or 4-port,
finger- and balloon-dissecting, retroperitoneoscopic approach
was used, as described in previous series.?! The retroperito-
neal fat and adjacent tissues were first dissected sufficiently
with a harmonic scalpel and removed to create a larger work-
ing space. Then Gerota’s fascia was incised longitudinally.
The upper pole moiety and part of the lower pole moiety was
dissected free from the peri-renal fat and tissue. After clear
identification of the ureters of both moieties (Figure 1A),
the dilated upper pole ureter was dissected free to the closest
edge of the pelvis. With traction on the dilated upper pole
ureter, the renal artery was identified and carefully dissected.
The branch for the upper and lower pole vessels could be
easily identified, because the upper pole vessels often located
behind and above the dilated upper pole ureter and the lower
pole vessels located beneath that. The polar vessels to the up-
per pole moiety were mobilized carefully and were clipped
using two titanium or Hem-o-Lok clips at the proximal end
and one on the kidney side, and divided (Figure 1B). If there
were any concerns regarding the polar vessels to the upper
pole moiety, the potential branch to upper pole moiety could
be temporarily clamped with atraumatic forceps to confirm
the ischemic color change of the upper pole moiety.

The dilated upper pole ureter was then transected close to
the renal pelvis using a harmonic scalpel. After the proximal
ureteral stump was drawn towards the diaphragm by forceps,
dissection proceeded in the plane between the urothelium

of the upper pole moiety and the renal parenchymal surface
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Figure 1A. The upper (a) and lower (b) ureters were clearly identi-
fied.

of the lower pole moiety to most closely expose the edge
of parenchymal section (Figure 1C). Excision of the upper
pole moiety was performed using a harmonic scalpel along a
border between the upper and lower pole moiety, which cor-
responded to the level of vascular demarcation (Figure 1D).
The edge of the parenchymal section was approximated with
intracorporeally interrupted sutures using 2-0 Vicryl suture to
achieve complete hemostasis. The remnant upper pole ureter
was mobilized toward the bladder level to allow as complete
an ureterectomy as possible. The distal dilated ureter was left
open. Great care should be taken to avoid possible injury to
the blood supply of the lower pole ureter. Finally, a drain was

left in place.

RESULTS

Preoperative imaging demonstrated that all patients had
a complete pelvic and ureter duplication and a dilated and
nonfunctioning upper-pole moiety due to ectopic ureter. No
vesicoureteral reflux or ureterocele was found in all patients
using preoperative VCUG. The outcomes of our series and
the similar published studies were summarized in Table. All
procedures were completed laparoscopically without conver-
sion to open surgery and blood transfusion. The mean opera-

tive time was 106 (90-157) min. The estimated blood loss
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Figure 1B. The upper pole vessels (a) often located above the
dilated upper pole ureter and the lower pole vessels (b) located
beneath that. The upper pole vessels were mobilized carefully
and were clipped using two titanium clips at the proximal end
and one on the kidney side (arrow pointing to the dilated upper
ureter that was drawn towards the diaphragm).

was < 50 mL in all cases. The mean postoperative hospital
stay was 4.2 (3-7) days. Preoperative complications were
limited to 1 case of peritoneal tear during a procedure and
1 case of transient postoperative fever. No major intraopera-
tive and postoperative complication occurred. With the mean
follow-up period of 41 months (range 3 to 80), no case was
observed to have functional loss of the remaining lower moi-

ety on postoperative [IVU or DMSA renal scan.

DISCUSSION

Non-functioning or symptomatic upper pole moieties are
the most common clinical indication for heminephrectomy
in duplex kidneys.'” Although laparoscopic heminephrec-
tomy has been demonstrated to be a technically feasible and
minimally invasive procedure to treat this morbidity, to date,
this procedure remains limited to few centers with advanced
laparoscopic experience. Laparoscopic heminephrectomy,
especially upper pole heminephrectomy, may be very techni-
cal challenging,'”) because it offers the higher risk of bleed-
ing, urine leakage and lower pole deterioration. Jayram and
colleagues® reported that they combined data from 4 high-
volume international teaching centers to evaluate outcomes
following laparoscopic heminephrectomy, and found that 7

children (4.9%) had a significantly functional loss in the re-
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Figure 1C. After the proximal ureteral stump (a) was drawn to-
wards the diaphragm by forceps, dissection proceeded in the
plane (arrow pointing) between the urothelium of the upper pole
moiety and the renal parenchymal surface of the lower pole moi-
ety to most closely expose the edge of parenchymal section.

maining moiety with a median follow-up of 4.5 years, 11 pa-
tients (7.7%) required open conversion and 7 patients (4.9%)
developed a postoperative urinoma. Major technical difficul-
ties in laparoscopic upper pole heminephrectomy are related
to control upper pole vessels and excise upper pole paren-
chyma. In the present study, we developed our own surgical
technique to suit this technically challenging procedure via
retroperitoneal approach, in which the role of dilated upper
ureter was emphasized on.

The most technically challenging portion of retroperitoneo-
scopic upper pole heminephrectomy may be the renal hi-
lar dissection, because vascular injuries may lead to severe
bleeding and a functional loss of the lower pole moiety. In
our experience, to obtain vascular control, the dilated upper
pole ureter was drawn towards the diaphragm, which facili-
tated the mobilization of the polar vessels to the upper pole
moiety. Simultaneously, excessive traction on the polar ves-
sels to the lower pole moiety, which may be detrimental to
postoperative renal outcome,® should be avoided. Further-
more, because the polar vessels to the upper pole moiety of-
ten located behind and above the dilated upper pole ureter
and the polar vessels to the lower pole moiety located be-
neath that, the identification of upper and lower pole vessels

could be relatively easy using the dilated upper pole ureter as

Al B

Figure 1D. Excision of the upper pole moiety was performed us-
ing a harmonic scalpel along a border (arrow pointing) between
the upper and lower pole moiety, which corresponded to the
level of vascular demarcation.

a landmark. In addition, if there were any concerns regarding
the upper pole vessels, in order to confirm the ischemic color
change of the upper pole moiety, we can temporarily clamp
the branch using atraumatic forceps.'?

Section of upper pole parenchyma could be another techni-
cally challenging portion of retroperitoneoscopic upper pole
heminephrectomy, because inappropriate section of renal pa-
renchyma could result in postoperative urine leakage from the
functioning remnant upper pole moiety or the opening of the
remaining lower pole calices. In our experience, there is often
a lax plane between the urothelium of upper pole moiety and
the renal parenchymal surface of lower pole moiety. Whereas
the dilated upper ureter was drawn towards the diaphragm by
forceps, constant traction maintained adequate exposure and
dissection along that plane could be easy and safe, in our ex-
perience, almost with no bleeding. Furthermore, the exactly
control of upper pole vessels could contribute to successful
identification of the border between upper and lower pole us-
ing the ischemic color change of the parenchyma. With trac-
tion on the dilated upper pole ureter, section of upper pole
parenchyma could be also easily performed. Therefore, the
risk of inadvertent injury to the lower pole moiety could be
reduced as far as possible. Li and colleagues? reported that

in their procedure the upper pole renal parenchyma was di-
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Table. Outcomes of patients treated with laparoscopic upper pole heminephrectomy.*

Conversion to Mean

Series Patients TP/RP OT (min) EBL (mL) open surgery hospital stay Follow-up Complications
(no.) (no.) (months) (no.)
(no.) (days)

Janetschek et al.'*(1997) 9 9/0 222 (180-330) 10-30 None 44 (3-6) NA None

100

) 19 -
Horowitz et al.? (2001) 14 14/0 (70-135) <30 None 2.6 (2-4) NA None
Valla et al.?° (2003) 24 0/24 180 NA 3 34 32 (6-60) Urinoma (5)
Wang et al.° (2004) 3 3/0 198 (165-244) 63 (40-100) None 3(1-6) 5.3(3-9) Urinoma (1)
Minimal
30 *¥ . - .
Olsen et al.>* (2005) 14 0/14 176 (120-360) (<10mL) 2 1(1-4) 8(1-24) UTI(1)
Abouassaly et al.?' (2007) 5 5/0 189 (150-225) 120 (100-200) None 2.8 (2-4) 42 (11-72) Urinoma (1)
Denes et al.”s (2007) 17 017 147 <50 None 3.2(2:6) 57.1 UTI (5), Ureteral
stump empyema (3)
138
22 P _
Breda et al.*? (2007) 3 3/0 (120,135, 160) Negligible None 2(1-4) NA None
Miranda et al. % (2007) 7 7/0 135 NA None 1.7 (1-2) 18 None
’ (120-160) '
Seibold et al.** 2008) 5 50 190(170-210) "’(‘:‘gg)"" None 56(4-7) 424 None
Leclair et al.# (2009) 36 0/36  120(70-215) NA 6 32-13)  14(3-125) Functional loss
of remaining moiety (1),
Schneider et al* (2010) 7 7/0  130(90-195) NA None 3(2-6) 144 (1.2-385) Diminutionofrenalfunction
with pyelic dilation (1)

Lietal3' (2011) 32 0/32 83 (55-110) (1(;_5,;50) None 7 (5-9) NA None

310 395 13

26 X% _
Mason et al. ¢ (2012) 4 4/0 (240-400) (80-1200) None 2.2(2-3) (9-19) None
Abedinzadeh etal. 7 (2012) 14 140 203 Negligible None 4.127) 3 Atrophyofremaining moiety
(95-360) (1)

Our series 31 0/31 106 (90-157) <50 None 4.2 (3-7) 41 (3-80) None

Keys: TP, transperitoneal; RP, retroperitoneal; OT, Operative time; EBL, Estimated blood loss; NA, information not available.
* Only reports of 3 or more cases and reports that had available data of laparoscopic upper pole heminephrectomy are included. ** Robot-assisted laparoscopic

upper pole heminephrectomy.

vided circumferentially between the upper and lower poles
using a harmonic scalpel before the urothelium of the rem-
nant upper pole parenchyma was stripped off. However, with
no adequate mobilization of urothelium of the upper pole pa-
renchyma, resection circumferentially between the upper and
lower poles could lead to inadvertent injury to the lower pole
moiety.!? Although in their study they maintained a margin
around the upper pole parenchyma, incomplete removal of
the diseased moiety could lead to renal cyst formation. Re-
cently, the endoloop technique have been an alternative to re-
duce the level of technical difficulty of the parenchymal sec-
tion,'¥ however, this variant may also be responsible for a
higher incidence of cyst formation at the resection margin.('”

Although it is more difficult to perform by laparoscopy, in-

tracorporeally interrupted sutures using 2-0 Vicryl suture of
the parenchymal section is recommended to achieve com-
plete hemostasis, as performed in open surgery. Valla and
colleagues!? reported that in their study the cut surface was
not routinely sutured in their first 19 cases, leading to post-
operative residual effusion in 5 cases.!") In contrast, with our
present surgical techniques, no postoperative bleeding and
urine leakage was found in our series. In our technique, the
dilated upper pole ureter was transected close to the renal pel-
vis using a harmonic scalpel just after the vessels supplying
the upper pole moiety was clipped. That has two roles. First,
when clipping the vessels supplying the upper pole moiety,
the dilated upper moiety could be helpful to confirm the is-

chemic color change of the upper pole moiety; in contrast,

1050 | Laparoscopic Urology



Retroperitoneoscopic Approach in Duplex Kidney | Chen etal

when stripping off the urothelium of the upper pole moiety
and dividing upper pole parenchyma, decompression of the
dilated pelvis and upper moiety could increase the working
space, thus facilitating the manipulation; Second, traction on
the shorter proximal ureteral stump could present a good sur-
gical exposure without the interference of a redundant ure-
teral stump.

Laparoscopic heminephroureterectomy can be performed
either through a transperitoneal (TP)'4?? or a retroperito-
neal (RP)Z* 1012152830 ap5r0ach. The later included lat-
eral (LRP) and prone (PRP) approaches. There are several
advantages and disadvantages to each approach. Castellan
and colleagues® compared TP and RP approaches in a total
of 48 laparoscopic heminephrectomies and they investigated
five complications, which was not depending on the surgical
approach but related to patient age. Kieran and colleagues®*?
compared the intraoperative parameters and perioperative
complications of retroperitoneal and transperitoneal ap-
proaches to laparoscopic partial nephrectomy. They found
that the incidence of perioperative complications was simi-
lar in the 2 groups but the operative time and length of stay
were shorter and the estimated blood loss was lower in RP
group. The outcomes of our series and the similar published
studies were summarized in Table 1. Horowitz and col-
leagues"” described their experience with laparoscopic up-
per pole heminephrectomy in 13 pediatric patients through a
transperitoneal approach. Mean operative time was 104 min,
estimated blood loss was less than 30 mL, and mean hospital
stay of 2.6 days. Similarly, and colleagues®! demonstrates
the effectiveness and low morbidity of the retroperitoneal ap-
proach for laparoscopic upper pole heminephrectomy. Mean
operative time was 83 min, mean estimated blood loss was
18 mL, and mean hospital stay of 7 days. Our study has also
confirmed the efficacy and low morbidity of the retroperi-
toneoscopic approach in terms of the operative time, mini-
mal blood loss, minimal complications, hospital stay, and
recuperation (Table). We believe that the choice of surgical
approach, whether TP or LRP or PRP, could be depend on
the surgeon comfort and experience. The LRP approach was
preferred in our centre because of our previously extensive
experience with this approach.®* 3» The LRP approach, al-

though more technically challenging, provides a direct and

rapid access to the kidney and renal hilum and effectively
exposes the renal pedicle without having to mobilize the co-
lon, thus reducing the possibility of intraperitoneal organ in-
jury intraoperatively and organ adhesions postoperatively.!”
Furthermore, LRP approach allows the vessels supplying the
upper pole moiety to be treated prior to parenchymal section,
thereby limiting blood loss.!" Moreover, it could facilitate
the vascular control of the upper pole moiety because the re-
nal artery was first encountered before the vein, and dissec-
tion of the hilum vessels could be facilitated because it was
not hindered by the presence of the ureters through the LRP
approach, as in the case of the TP approach.!) In addition,
a completely dry field should be maintained intraoperatively,
which was very important because of the limited working
space through a LRP approach.

The data in the published reviews demonstrates remaining
moiety loss rates of 1-9% in laparoscopic heminephroureter-
ectomy series.>>7*19 Various factors (i.e. pneumoperito-
neum, patient age, and injury to the remaining pole vessels)
have been thought to be possibly responsible for remaining
moiety loss. However, to date, only patient age has been es-
tablished to have a strong correlation to renal loss.®) In our
series, with the mean follow-up period of 41 months, no case
was observed to have functional loss of the remaining lower
moiety on postoperative [IVU or DMSA renal scan. That could
be explained in part by the fact that in our series the majority
of patients were adults. Therefore, these adult patients could
provide a relatively bigger retroperitoneal working space,
thus facilitating the surgical difficulties. Furthermore, in our
technique, we emphasized on the role of dilated upper ureter
and kept a high awareness of risk of vascular damage to low-
er moiety, which could be another reason for no functional
loss of the remaining lower moiety in our series.

In published reviews, the most conversions to open surgery
occurred at the beginning of the experience for the reasons of
poor visualization, bleeding, opening of upper- or lower-pole
calyces, injury to unaffected ureter or peritoneal tear.!!%-33-3%)
In our series, no conversion to open surgery occurred. Two
reasons may explain that. First, we had significantly im-
proved surgical capabilities and accumulated extensive ex-
perience with retroperitoneoscopic kidney surgery (i.e. live

donor nephrectomy, simple or radical nephrectomy) before
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we started the practice of retroperitoneoscopic upper pole
heminephrectomy. Second, because we highly emphasized
the role of dilated upper ureter to reduce the injury to the
vessels and parenchyma of lower pole moiety, surgical com-
plications was significantly reduced. Although peritoneal tear
was found in one case intraoperatively, a fourth trocar was
introduced to provide additional retraction and the procedure

was completed successfully.

CONCLUSIONS

Retroperitoneoscopic upper pole nephroureterectomy using
our technique was safe and effective. The possibility of vas-
cular damage to the lower pole moiety warranted a very cau-
tious dissection of the renal pedicle and section of the renal

parenchyma.
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