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aparoscopy and Robotics

aparoendoscopic Single-site Donor
ephrectomy: A Single-center Experience

rvind P. Ganpule, Divya R. Dhawan, Abraham Kurien, Ravindra B. Sabnis,
hashi Kant Mishra, Veeramani Muthu, and Mahesh R. Desai

BJECTIVES To present our experience with 13 patients undergoing laparoendoscopic single-site live donor
nephrectomy.

ETHODS The Quadport/Triport (Advanced Surgical Concepts, Ireland) was inserted through an incision
in the umbilicus. Apart from standard laparoscopic instruments, we used extra-long harmonic
scalpel, suction, and bent instruments, particularly for upper pole dissection. After securing the
hilum, the graft was brought near the umbilical extraction site with a grasper inserted through
an extra 3- or 5-mm port and easily retrieved with the help of 2 fingers. The parameters analyzed
were warm ischemia time, operative time, blood loss, postoperative visual analogue score, grafts
retrieval time, and artery, vein, and ureteral length.

ESULTS Mean body mass index was 22.18 � 3.42 kg/m2 (range 17.9-29.78). The mean operative time,
blood loss, warm ischemia time, and hospital stay were 176.9 � 42.47 minutes, 158 � 78 mL,
6.79 � 1.7 minutes, and 3 � 0.45 days (range 2-5), respectively. Graft artery, vein, and ureteral
length was 3.8 � 0.4, 4 � 0.12, and 14.5 cm (range 13-16), respectively. The urine output was
prompt in all cases. Visual analogue score in the donor at 2 weeks was 0/10 in all cases. Eleven
patients required extra 3- or 5-mm port. Cosmesis was excellent, with the mean incision length
of 5.23 � 0.96 cm.

ONCLUSIONS The laparoendoscopic single-site donor nephrectomy in our initial experience is efficacious and
a feasible, minimally invasive option for donors in renal transplantation. Further prospective
studies with conventional laparoscopic donor nephrectomy are required to establish its current

status. UROLOGY 74: 1238–1241, 2009. © 2009 Elsevier Inc.
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aparoendoscopic single-site (LESS) donor ne-
phrectomy has evoked remarkable interest since
the pioneering reports for a variety of reconstruc-

ive and ablative procedures with this technique were
ublished.1-4 The laparoendoscopic single-site surgery
onsortium for assessment and research (LESSCAR) met
n July 2008 and coined the term LESS (laparoendo-
copic single-site surgery) acceptable for all single-inci-
ion procedures to avoid confusion with multiple ter-
inologies.2 We present our initial experience of LESS

onor nephrectomy and describe the modifications,
hich we have used at our center to ease the feasibility of

he procedure.

ATERIAL AND METHODS

hirteen live related donors underwent LESS donor nephrec-
omy between August 2008 and January 2009 at our center after
rior approval from an institutional review board. The proce-
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ure was performed by a team of experts experienced in con-
entional laparoscopic donor nephrectomy (LDN). Table 1
hows the demographic data.

The positioning of the patient was similar to conventional
DN. A 2-mm Veress needle was inserted to establish pneu-
operitoneum in 1 patient; in remaining cases, pneumoperito-
eum was created with the open Hassan technique in which the
-port (Triport, Quadport, Advanced surgical concepts, Dub-

in, Ireland) was deployed after deepening the umbilical inci-
ion up to the peritoneum.

We used the R-port for all these surgeries. The characteristics
nd technique of insertion was similar to that described by Gill
t al1 Quadport differs from the Triport with respect to wider

Table 1. Demographic data

Mean � SD (range)

Age (y) 46.61 � 7.6 (35-58)
BMI (kg/m2) 22.18 � 3.42 (17.9-29.78)
Male:female 5:8
Side

Left 12
Right 1

Renal artery
Single 12
Double 1
BMI � body mass index; SD � standard deviation.

0090-4295/09/$34.00
doi:10.1016/j.urology.2009.03.048

mailto:mrdesai@mpuh.org


i
e
f
c
a
l
h
d
a
f
s
w
a
d
q
c
t
B
m
g
c
c
a
O
f
t
s
g
g
r
t
t
l
s

R
T
R
i
p
c
r

q
1
d
d

C
W
i
c
t
c

u
n
l
p
e
L

s
p
L

F tomy

U

nner plastic ring (3 vs 1.5 inches, respectively), thus allowing
ase of using two 12-mm instruments if required and possibly
acilitating easier graft retrieval (Fig. 1). The basic steps in
onventional LDN were followed. The white line was incised
nd the colon reflected, and the ureterogonadal packet was
ifted en bloc and the dissection done proximally toward the
ilum. The adrenal vein was then secured and the upper pole
issected. The renal artery and the renal vein were skeletonized
fter the lumbar veins, if any, were clipped. Dissection was
acilitated with the standard laparoscopic instruments at all the
teps, except at the upper pole, where extra-long instruments
ere required. We used extra-long harmonic scalpel (Johnson
nd Johnson, Piscataway, NJ). Bent instruments such as those
escribed by Gill et al1 were also used, although not as fre-
uently to avoid instrument clash when progress with the
onventional laparoscopic instruments were hindered. In 11 of
he cases, an extra 3- or 5-mm port was used for retraction.
efore graft retrieval, as a policy all donors received a bolus of
annitol (100 mg) and a diuretic (furosemide 40 mg). The

onadal vein was secured and clipped and the ureter doubly
lipped. The renal artery followed by the renal vein was doubly
lipped with hem-o-lock clips (Teleflex Medical, Research Tri-
ngle Park, NC). The posterior dissection was then completed.
nce the graft was ready for retrieval, it was held with a pair of

orceps. The R-port was then removed and the incision ex-
ended for 1-1.5 cm on either side of the umbilical wound. The
urgeon introduced his 2 fingers into the incision in which the
raft was fed by the assistant holding it near the incision site by
rasping the forceps through the 3- or 5-mm port. The graft was
etrieved by a gentle traction of the 2 fingers. After retrieving
he graft, the extended incision in the rectus sheath was par-
ially closed with sutures. The R-port was reinserted; check
aparoscopy was performed to confirm homeostasis before clo-
ure of the umbilical incision.

ESULTS
he operative details are as shown in Tables 1 and 2.
etrieval site was the umbilicus in all the cases; average

ncision length was 5.23 � 0.96 cm (range 4-7 cm). The
rocedure could be completed with an R-port in all 13
ases. There was prompt urine output in all 13 cases. Two

igure 1. (A) Hilar dissection in right-sided donor nephrec
enal units had upper pole abrasion, which did not re- �

ROLOGY 74 (6), 2009
uire any intervention. The mean hemoglobin drop was
.8 g %. Average donor visual analogue score was 2 on
ischarge. Recipient nadir creatinine was 1.14 � 0.23 on
ay 3 (range 0.9-1.5).

OMMENT
e have been performing LDN since 2002. In our opin-

on, the LESS procedure requires adequate expertise in
onventional LDN. There are certain technical issues
hat need to be addressed before the procedure can be-
ome the reference standard.

First, unlike conventional LDN, the surgeon has an
nfamiliar viewing angle from the umbilicus, which he
eeds to become accustomed to. To overcome this prob-

em, as we did, laparoscopic surgeons may initially start
erforming standard donor nephrectomy through a cam-
ra port inserted via the umbilicus before switching to
ESS donor nephrectomy.
Second, the single access site amounts to a rather

teeper learning curve. Proper case selection and previous
lanning are essential. In our opinion, prerequisites for
ESS donor nephrectomy would include body mass index

. (B) Securing the hilum in left-sided donor nephrectomy.

Table 2. Parameters analyzed

Parameters
Mean � SD

(Range) Range

Estimated blood loss (mL) 158.18 � 77.79 50-300
Warm ischemia time (min) 6.79 � 1.69 4-10
Renal artery length (cm) 3.78 � 0.44 3-4.3
Renal vein length (cm) 4.04 � 0.12 3.8-4.2
Ureteral length (cm) 14.54 � 0.82 13-16
Incision length (cm) 5.23 � 0.96 4-7
VAS at discharge 2.89 � 0.48 2-4
VAS at 14 d 0 � 0.48 0-1
Serum creatinine of recipient

at 3rd day (mg %)
1.17 � 0.23 0.9-1.5

OR time (minutes) 176.9 � 42.47 90-240

VAS � Visual analogue score; OR time � operating room time;
SD � standard deviation.
25, initial cases of single-vessel grafts, adequate exper-

1239
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ise in multiport surgery, and an oriented surgical team
or assistance. During the last few cases, we observed that
f xiphoid to umbilicus length is �16 cm, the LESS
rocedure becomes technically difficult, especially dissec-
ion of the upper pole. This fact needs to be confirmed
ith larger studies.
Third, the procedure occasionally requires longer instru-
ents, specialized articulated instruments with curved shaft,
hich may facilitate dissection. The optics used are the
igital laparoscope with the “chip at the tip” technology
nd an integrated camera head (EndoEYE, Olympus,
rangeburg, NY) to reduce cluttering of instruments

uring surgery. It is crucial to understand that these
nstruments require a surgical team with adequate expe-
ience and expertise to operate and maintain.

Finally, in our initial series of 13 cases, we made a few
echnical modifications. From an ergonomic point of
iew we think that the procedure becomes easier if the
amera driver sits and the surgeon stands. The camera
river also needs to be oriented because the telescope
ends to move with the movement of working instru-
ent; hence, close coordination is required between the

perating surgeon and the camera driver. The upper pole
issection is difficult, and thus we started using extra-long
nstruments for the dissection. The vein and the artery in
ll the cases were secured (Fig. 2) with hem-o-lock clips
Teleflex Medical), unlike the previous reports in which
n endo GIA stapler was used for the vein.1 We retrieved
he graft in all cases manually with 2 fingers without a
etrieval bag, with the aim to reduce the warm ischemia

igure 2. (A) Tri-port in position (R-Port). (B) Quad-port in
tands for better ergonomics.
ime and retrieval time. d

240
ONCLUSIONS
ur initial experience suggests that LESS donor nephrec-

omy appears to be a technically feasible option for do-
ors in renal transplantation. The currently perceived
dvantages of LESS donor nephrectomy are enhanced
osmesis and reduced pain. Proper selection of donors in
he initial learning curve is the key to successful completion
f the procedure in the initial few cases. We found the
rocedure to be easier in patients with body mass index
25, shorter xiphoid to umbilicus length, no vascular

nomalies, adequate expertise in conventional LDN, and
n oriented surgical team for assistance. Further random-
zed study is ongoing at our center to establish the current
tatus of LESS donor nephrectomy vs conventional LDN.
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DITORIAL COMMENT
his study demonstrates the technical feasibility and initial
utcomes after laparoendoscopic single-site, or “single-port,”

ition (R-Port). (C) The camera driver sits and the surgeon
pos
onor nephrectomy. The authors present their experience with
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