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ABSTRACT

Objective: To assess results obtained with the authors’ technique of right hand-assisted
laparoscopic nephrectomy in living kidney donors.

Materials and Methods: We retrospectively analyzed 16 kidney donors who underwent hand-
assisted right laparoscopic nephrectomy from February 2001 to July 2004. Among these patients, 7
were male and 9 were female, with mean age ranging between 22 and 58 years (mean 35.75).

Results: Surgical time ranged from 55 to 210 minutes (mean 127.81 min) and warm ischemia
time from 2 to 6 minutes (mean 3.78 min) with mean intra-operative blood loss estimated at 90.62
mL. There was no need for conversion in any case. Discharge from hospital occurred between the 3rd
and 6th days (mean 3.81). On the graft assessment, immediate diuresis was seen in 15 cases (93.75%)
and serum creatinine on the 7th post-operative day was 1.60 mg/dL on average. Renal vein thrombo-
sis occurred in 1 patient (6.25%) who required graft removal, and lymphocele was seen in 1 recipient
(6.25%).

Conclusion: Hand-assisted right laparoscopic nephrectomy in living donors is a safe and
effective alternative to open nephrectomy. Despite a greater technical difficulty, the procedure pre-
sented low postoperative morbidity providing good morphological and functional quality of the graft
on the recipient.
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INTRODUCTION

Laparoscopic nephrectomy has become rou-
tine for nephrectomy in a living donor, however the
experience with techniques applied to the right kid-
ney is quite limited (1).

The safety and benefits of laparoscopic ne-
phrectomy for a living donor were first reported by
Ratner et al. in 1995 with the objective of promoting
a minimally invasive surgery with a quality that was
equivalent to open surgery but esthetically better, fea-
turing less postoperative pain and early rehabilitation

(2). In 2000, Jacobs et al., with the shortest warm
ischemia time possible, achieved functional results
equivalent to open techniques (3). With the
laparoscopic nephrectomy, the number of transplanted
kidneys derived from living donors increased signifi-
cantly (15% in Germany and 25% in the United States)
(4). Up to the present time, almost all these proce-
dures are performed on the left side due to the longer
length of the left renal vein (5).

The benefits of laparoscopic nephrectomy in
a living donor have been well described, but limita-
tions to the right laparoscopic nephrectomy have re-
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stricted this surgery to large centers only (6,7). The
right laparoscopic nephrectomy is technically more
challenging when compared with the left side, espe-
cially due to the shorter length of the renal vein and
the need for liver displacement (8,9). Moreover, re-
cent experiences are associated with a high index of
venous thrombosis and consequent graft loss, thus
most surgeons prefer the left laparoscopic nephrec-
tomy (8,10).

Some indications for performing the right
nephrectomy are multiple renal arteries on the left
side, moderate to severe ptosis of the right kidney
and evidence of a better left kidney, following the
principle of leaving the best kidney with the donor. It
can occur with the presence of a cyst or a smaller
kidney on the right side (1,10).

The objective of this work is to analyze 16
patients and report the results obtained with the per-
formance of hand-assisted right laparoscopic nephre-
ctomy, considering surgical time, patients’ gender and
age, bleeding volume, need conversion to open sur-
gery, employed technique and hospitalization time.
The assessment of the graft in the recipient was per-
formed through the presence or absence of immedi-
ate diuresis and serum creatinine on the 7th post-trans-
plantation day, in addition to the occurrence of clini-
cal and surgical complications.

MATERIALS  AND METHODS

This program of laparoscopic nephrectomy
in a living donor started in February 2001. Donors
underwent clinical and surgical assessment, in addi-
tion to tests such as excretory urography and renal
arteriography for studying the vascular anatomy and
collecting system.

The selection criteria were the existence of
more than one left renal artery and a single right ar-
tery, a right renal cyst, women of fertile age intend-
ing future pregnancy since there is higher chance of
pyelonephritis and hydronephrosis on the right side
during the gestational period, as well as the presence
of a peritoneal dialysis catheter on the right side due
to the technical difficulty of implanting the graft re-
sulting from the catheter (relative indication) on this
side. Table-1 shows the indications for right

laparoscopic nephrectomy for each patient in this
study.

We retrospectively analyzed 16 kidney do-
nors undergoing hand-assisted right laparoscopic ne-
phrectomy from February 2001 to July 2004. Among
these, 7 were male and 9 female, with ages ranging
from 22 to 58 years (mean 35.75 years).

Surgical Technique

The surgical procedure starts with the patient
in partial left lateral decubitus (30 degrees) under
general anesthesia and continuous peridural anesthe-
sia. The transperitoneal access was used in all cases.
The skin incision must be extended to the same size
in centimeters as the size of the assistant surgeon’s
glove, for allowing the insertion of the device de-
signed for introducing the hand. The incision begins
at the lateral margin of the rectus muscle of the abdo-
men, 2 cm above the pubic symphysis, and is ob-
liquely extended until the antero-superior iliac spine.
The external oblique, internal oblique and transverse
muscle of the abdomen are separated, the peritoneum
is opened and the colon is displaced medially. The
ureter is identified, isolated with a Penrose drain and
dissected superiorly and inferiorly until it crosses the
iliac vessels. Only then is the first 10-mm trocar (cam-
era) introduced into the abdominal cavity through an
incision made at the level of the umbilical scar, and
guided by the surgeon’s hand, which was introduced
in the inguinal incision. The device that allows the
hand to be introduced in the cavity is then installed
according to the manufacturer’s instructions.

In this sample, 3 devices were used for per-
forming the procedure. In the first 3 cases we used
the Intromit® (Medtech Ltd, Clara, Republic of Ire-

Table 1 – Indications for performing right nephrectomy.

Two left renal arteries  10 patients
Three left renal arteries    1 patient
Women in fertile age    3 patients
Cyst in right kidney    1 patient
Recipient with peritoneal dialysis
     catheter on the right side    1 patient
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land), in the other 7 we used the Omniport® (Weck
Closure Systems, Charlotte, NC, USA), and in the
last 6 the Lap Disc® (Ethicon Endo-Surgery, Cincin-
nati, OH, USA). The use of 3 different devices was
because when we started to perform the procedures,
only the Intromit® was commercially available.
Shortly after, we got the Omniport®, a device that is
easier to handle and which can be reused, leading to
its use in 7 patients. Since the introduction of the Lap
Disc® on the market and its approval by the Health
Ministry, we have started to use it. All devices were
easy to install, promoting comfort and freedom for
the surgeon when performing the required maneuvers
during surgery.

The peritoneum was insufflated with CO
2
 and

submitted to a 156-mmHg tension, and the second-
ary ports were opened. A 5-mm trocar was placed in
the direction of the hemiclavicular line approximately
3 cm below the right costal margin in order to with-
draw the liver, and another 12-mm trocar was placed
in the direction of the anterior axillary line below the
iliac crest for inserting the scissors and the vascular
clamp. If needed, a third accessory port can be estab-
lished in the direction of the middle axillary line in
order to assist in kidney presentation or to aspirate
the cavity.

After introducing the hand and the trocars in
the abdominal cavity, the kidney was dissected ac-
cording to the technique of Nakada et al. (11). The
harmonic scalpel Ultracision® (Ethicon Endo-surgery,
Cincinnatti, OH, USA) was used in all procedures
for dissection and coagulation of vessels and perito-
neal structures. Once the dissection of the kidney,
ureter and pedicle vessels had been completed, the
renal artery was clamped with 3 proximal metallic
clips and one distal clip, and immediately sectioned.

In the first case of this study, the renal vein
was sectioned with a linear vascular stapler (Endo-
GIA® 45 mm/2.5 mm U.S. Surgical Corp., Norwalk,
USA) and in the subsequent 5 cases we used a metal-
lic clip associated with ligation using 2-0 cotton su-
tures. In the last 10 cases, we used the “hem-o-lok®”
device (Weck Closure System, NC, USA).

The kidney was removed through the inci-
sion and the ureter was ligated at the level of the cross-
ing of the iliac vessels. The hemostatic review was

performed under direct visualization and a Penrose
drain is inserted in the cavity by one of the orifices,
and then removed after 24 hours. Finally, the synthe-
sis of the muscular wall and skin was performed.

RESULTS

Surgical time ranged from 55 to 210 minutes
(mean 127.81) and warm ischemia time from 2 to 6
minutes (mean 3.78 min) with a mean intra-operative
blood loss estimated at 90.62 mL, ranging from 30 to
250 mL. No case required conversion to open sur-
gery. Discharge from hospital occurred between 3 and
6 days (mean 3.81). On the graft assessment, imme-
diate diuresis was seen in 15 cases (93.75%) and mean
serum creatinine on the 7th postoperative day was
1.60 mg/dL (0.8 to 6.4). Renal vein thrombosis oc-
curred in 1 patient (6.25%) requiring graft removal,
and 1 recipient (6.25%) had lymphocele. We did not
observe urinary fistula. Dialysis was performed only
in the patient who had renal vein thrombosis.

COMMENTS

In urology, minimally invasive surgery has
established an important role in procedures of the
upper urinary tract and more recently in prostate
procedures. However, the most significant impact of
the laparoscopic surgery is in renal transplantation.
Among the 31 largest centers for renal transplanta-
tion in the United States on which 43% of all renal
transplantations in that country are performed, 39%
of them used laparoscopic nephrectomy in 1998, and
in 1999 the number of institutions increased to 65%.
In the same year, 21% of all surgeries were performed
with the laparoscopic approach (12). We can certainly
note a significant increase in the volume of living
donors with the advent of laparoscopic surgery. Stud-
ies consistently reveal that there is decreased blood
loss, reduced hospitalization time, early return to daily
activities and a better cosmetic result (4).

With the improvement of surgical techniques,
many studies have demonstrated higher safety for the
donor and good graft function for the recipient (3,13).
Despite the left side being preferred in relation to the
right side due to the length of the renal vein, there are
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indications for performing the surgery on the right
side, such as multiple renal arteries on the left side, a
cyst in the right kidney and an anomalous or smaller
right kidney.

Lind et al. (14) performed right laparoscopic
nephrectomies in living donors in 73 of 101 cases
(72%), with no differences in the number of throm-
bosis, graft loss and other complications when com-
pared with the left kidney. Additionally, surgical time
was statistically shorter for the right side. However,
one graft was lost on the right side, the incidence of
conversion to open surgery was higher (11% vs. 8%)
and there was a relatively higher decrease in graft
function (32% vs. 23%).

After 300 pure laparoscopic nephrectomies
with 44 performed on the right side, Abrahams et al.
(1), stated that the right laparoscopic nephrectomy is
safe for the donor, effective for the recipient and al-
lows immediate and excellent functioning of the graft,
in addition to the fact that there was no case of venous
thrombosis. Also, they state that the liver position is
not a drawback for performing the right laparoscopic
nephrectomy, since the superior trocar allows a proper
liver displacement and dissection of the renal pedicle.
However, Turk et al. believe that the liver displace-
ment represents a technical difficulty (15).

After performing pure right laparoscopic ne-
phrectomy, and observing 38% of venous thrombo-
sis (3 of 8 cases) with consequent graft loss, Mandal
et al. (10) suggested new approaches that could help
in obtaining better results. Their suggestions, such as
anastomosis of the renal vein with the saphenous vein
and the performance of pre-operative three-dimen-
sional tomography instead of arteriography, result in
increased surgical time and costs. Gill et al. (16) re-
ported success with retroperitoneal access in 5 cases,
concluding that this access is feasible, however, a
larger number of cases is required to confirm the study.

The hand-assisted right laparoscopic nephre-
ctomy remains quite controversial due to the exten-
sion of the incision that must be made which would
make the surgery lose its minimally invasive charac-
ter, and also due to the cost of the device used for
introducing the hand in the cavity. However, many
centers have adopted this technique with quite satis-
factory results. Buell et al. (17) state that the hand-

assisted procedure is safer, since they observed 3 cases
in 85 (4%) of graft loss in pure laparoscopic nephrec-
tomies and no cases in 40 hand-assisted nephrectomies.

CONCLUSION

The hand-assisted right laparoscopic nephre-
ctomy in living donors is a safe method, especially
since it helps in the liver displacement and kidney
extraction, in addition to contributing to maintaining
a proper length of the renal vein. Despite the higher
technical difficulty, the procedure presented low post-
operative morbidity in the donor and provided good
morphological and functional quality of the graft in
the recipient.
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