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COMPARISON OF HAND-ASSISTED LAPAROSCOPIC

NEPHROURETERECTOMY WITH OPEN SURGERY FOR UPPER

URINARY TRACT TUMOR

Ching-Chia Li, Yii-Her Chou, Jung-Tsung Shen, Shu-Pin Huang,
Hsiu-Nan Tsai, Hung-Yu Lin and Chun-Hsiung Huang

Herein we report on our initial experience in performing nephroureterectomy
by hand--assisted laparoscopic surgery, and compare the results with thoese
performed by traditional open methods. From December 2000 to September 2001,
10 patients with upper urinary tract tumors anderwent hand—assisted laparoscopic
nephroureterectomy. Except for one patient who required elective conversion to
open surgery due to renal vein injury, this cohort of 9 patients was compared to a
group of 35 patients who had received traditional open nephroureterectomy over
the last 2 years. Demographic, intraoperative and postoperative data were com-
pared retrospectively. These two groups were similar in age, body mass index,
operation time and time to postoperative oral intake. However, the hand-assisted
laparoscopy group was found to have significantly less blood loss, less need for
parenteral narcotic and a shorter length of time needed for postoperative hospi-
talization than the open group. Thus, in this report we have demonstrated hand-
assisted laparoscopic nephroureterectomy to be a safe and efficacious treatment
of malignant urinary collecting tumors. We believe the benefits of this minimally
invasive surgery make it a viable alternative technique for management of upper

urinary tract tumor-.
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The standard method used to treat transitional
cell carcinoma in renal pelvis or ureter is open
nephroureterectomy with bladder coff removal. Al-
though highly effective in reducing cancer related
deaths, the open surgery requires a single midline or
thoracoabdominal incision or two incisions including
the flank and lower abdomen. The morbidity of these
open incisions is significant and can lead to prolonged

~ hospitalization and delayed convalescence.

The first laparoscopic nephrectomy for renal
tumor was accomplished in 1990[1]. Since then, the
use of laparoscopic surgery for urological discase
has become an accepted mode of management.
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Furthermore, laparoscopic surgery with hand assis-
tance has been developed to aid in such complex
laparoscopic procedures as nephroureterectomy.
Herein we present our initial experience with hand-
assisted laparoscopic nephroureterectomy and com-
pare our results in patients who underwent this pro-
cedure with the results of those who underwent tra-
ditional open methods.

MATERIALS AND METHODS

From December 2000 to September 2001, 10
patients who had received transperitoneal
laparoscopic nephroureterectomy for upper urinary
tract transitional cell carcinoma were collected and
categorized into one group (Group I) and were com-
pared with another group of 35 patients who had re-
ceived open nephroureterectomy from October 1999
to September 2001 (Group II).
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In Group I, the laparoscopic procedure was
performed transperitoneally. The techniques of hand-
assisted laparoscopic nephrectomy have been de-
scribed in previous series[2-4]. The patient is placed
in a partial lateral position. Although the 7cm length
hand device incision could be placed in various
positions, including supraumbilical, infraumbilical and
subcostal position, in order to perform ureterectomy
and bladder cuff removal, we chose to place the hand
port in a right or left lower abdominal position, much
like a Gibson incision wound. The camera trocar
was placed in the supraumbilicus. One 12mm trocar
placed in the mid clavicular line just below the sub-
costal was used as the surgeon’s working instrument.
The other 10mm trocar was placed in the anterior
axillary line below the subcostal. Pneumosleeve was
placed on the hand port. The abdomen was insuf-
flated with CO, until a pressure of 14-15 mmHg was
reached. A 10mm o-degree laparoscope was intro-
duced through the camera port (Fig. 1). Once the

line of Toldt had been incised and the hepato-renal

or spleno-renal ligament was divided, the intestine
could be mobilized medially by gravity. The perire-
nal and periureteral tissues were separated by endo-
shear or blunt dissection by hand. The renal artery
and other vessels were divided with clips and the
“renal vein was divided by endo-GIA. Excision of
the distal ureter could be accomplished either by
resecting the hemitrigone and intramural ureter
transurethrally before the iaparoscopic procedure or
by resecting the distal ureter and hemitrigone
extravesically via.the hand port incision wound.
Finally, the specimen was removed without morcel-
lation from the hand port.

In Group 11, the open surgical procedures used
an extraperitoneal flank approach to remove the kid-
ney and upper ureter. The lower ureter and bladder
cuff was resected cither by using a lower mid-line
incision or a Gibson incision.

Charts were retrospectively reviewed to obtain
and record clinical data, including demographic, op-
erative and postoperative data. Statistical analysis
for comparison between the two groups was per-
formed using a Mann-Whitney test.

RESULTS

Of the ten patients who received laparoscopic
nephroureterectomy, one required elective conver-
sion to open surgery due to renal vein injury and
bleeding which was difficult to control. We com-

pared the remaining 9 cases of laparoscopic surgery
with 35 cases of open surgery. Table 2 lists
demographic, intraoperative and postoperative
parameters. Demographic data on the 2 groups were
similar in terms of patient age (mean 64.9 vs. 65.0)
and body mass index (mean 23.7 vs. 23.8). Average
operative time in the hand-assisted laparoscopy group
was 266.7 minutes compared with 273 .4 minutes in
the open group (p > 0.05). Average estimated blood
loss for laparoscopy and open surgery was 146.1 ml
and 564.1 ml, respectively (p <0.0001). Average
time that & patient took to re-start oral intake was 2,
6 days after laparoscopic surgery and 2.1 days after
open surgery (p > 0.05). Patients who underwent
hand--assisted laparoscopy required significantly
fewer parenteral analgesics (68.9 mg vs. 158.1 mg
meperidine, p <0.05). Postoperative hospitalization
was also shorter for those in the laparoscopy group
(7.6 days vs. 10.8 days, p < 0.01). Except for the
patient who was converted to open surgery, only one
patient in 9 experienced a delay in return of bowel
function, which was due to paralytic ileus. The bowel
activity of that patient returned to normal 6 days later
under conservative treatment. There was no mor-
tality in our laparoscopic and open groups.

DISCUSSION

Upper urinary tract transitional cell carcinoma

Fig. 1. Placement of all ports
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is an aggressive tumor with a tendency toward high-
grade disease, multifocality, local recurrences and
distant metastases[5]. Because a 30% to 60% local
recurrence rate can be expected in any downstream
rémnant ureteral urothelium, complete distal ureter-
ectomy with bladder cuff must be performed for tran-
sitional cell carcinoma of the renal pelvis or ureter
[6]. When done with traditional open surgery, this
procedure requires either 2 separate muscle cutting
incisions or a single long incision. The open tech-
niques cause significant postoperative pain and pro-
long the hospital stay.

Since it was first described by Clayman et al.
[1], laparoscopic surgery has made tremendous
progress in urology. In 1996, Bannenberg ef al. first
detailed hand--assisted laparoscopic techniques for
nephrectomy in pigs[7]. According to their report,
hand--assisted laparoscopic nephrectomy was easy
to perform and, compared with conventional
laparoscopic nephrectomy, the operative time was
much shorter. In 1997, Nakada et al. performed the
first hand--assisted laparoscopic nephrectomy in a
human for chronic infection caused by renal stones
[8]. Since that time, the hand--assisted laparoscopic
procedures have been successfully performed in
many urological surgeries.Hand- assisted laparoscopic
surgery has two advantages. One advantage is that
it provides the laparoscopist with the tactile sensa-
tion to perform blunt dissection by a hand. The other
advantage is that specimens can be removed intact
by the operator via hand port for pathological staging.

We started procedures for hand--assisted
laparoscopic nephroureterectomy in December 2000,
and since that time 9 patients have been success-

Hand-assisted laparoscopic nephroureterectomy

fully treated by this procedure. We compared the
results of this procedure with the results in those who
had received the traditional open method. The time
it took to operate using the laparoscopic procedure
was about the same as it was for the open procedures,
though we believe that, with more experience, the
laparoscopic procedure will take much less time.
Patients in the hand-assisted laparoscopic gréup had
significantly less blood loss, fewer parenteral nar-
cotic requirements and shorter postoperative stays
than those in the open groups, results that were simi-
lar to those in previous literature[9-11]., The above
advantages can be derived from the fact that the
laparoscopic procedures do not require as much skin
wounding and muscle cutting as open procedures.
Hand--assisted laparoscopic nephroureterectomy in-
volves a main wound 7cm long, while traditional open
surgery involves incisions more than 25cm long in
total. According to a report by Brian et a/. [11], there
1s no significant difference for the time to oral intake
postoperatively between the laparoscopic and the
open nephroureterectomy. While our study agreed
with their finding, some other series have concluded
that the laparoscopic groups need less time to re-
start oral intake than the open groups[9,12]. Our
explanation for this difference is that the traditional
open surgeries are extraperitoneal procedures with-
out intestine involvement, but the transperitoneal
laparoscopic procedures would involve the intraperi-
toneal organs, especially the bowels.

In our study, we have demonstrated the advan-
tages of the laparoscopic procedure to be a signifi-
cant decrease in operative blood loss, postoperative
analgesic use and hospital stay. There are, however,

Table 1. Comparative data on laparoscopic vs. open nephroureterectomy

Laparoscopic Open surgery P value
No. of pts. 9 35 -
Time period (mm/yy) 12/2000 ~ 9/2001 10/1999 ~ 9/2001 -
Age 64.9 + 10.1 650499 0.96
Body mass index (kg/m?) 23.7+ 35 23.8 £ 3.5 0.87
Op time (min) 266.7 + 126.8 2734 X+ 68.8 0.51
Blood loss (ml) 146.1 £ 66.7 564.1 £+ 327.8 <0.0001
Time to oral intake (day) 26 £ 1.5 21 07 0.24
Meperidine (mg) 68.9 % 30.0 158.1 & 113.7 <0.05
Postoperative stay (day) 7.6 + 1.9 10.8 + 2.3 <0.01
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two disadvantages associated with laparoscopic
surgery: time is needed to learn how to perform this
procedure skiilfully and the cost of this surgery is
relatively high. Nevertheless, the increased opera-
tive costs may be offset by a decreased length of
stay, resulting in a similar total hospital cost.

Laparoscopic nephroureterectomy could be
performed either by the transperitoneal route or by
the retroperitoneal route, both of which afford less
postoperative pain, a more rapid convalescence, and
an optimal cosmetic result compared with the tradi-
tional open surgery[13,14]. The transperitoneal ap-
proach is associated with a larger working space and
familiar anatomical landmarks. Advantages of the
retroperitoneal approach include early control of the
renal artery and vein, no manipulation of the bowel
leading to minimal paralytic ileus and possibly a
shorter hospital stay. The complication and conver-
sion rate of transperitoneal approach is similar to the
retroperitoneal approach[15-17]. We selected
transperitoneal route because there was not suffi-
cient space to place the hand port for the retroperito-
neal approach. Because laparoscopic nephrou-
reterectomy has been developed and used in our in-
stitution for only one year, we do not have access to
the kind of data that would allow us to make a long-
term-comparison between the two groups. Additional
follow-up is necessary to confirm the long-term role
of laparoscopic nephroureterectomy for the treatment
of upper urinary tract tumor.

In conclusion, we have found hand-assisted
laparoscopic nephroureterectomy to be a safe,
efficacious, reproducible technique for treating pa-
tients with malignant urinary collecting tumors. Be-
cause it is minimally invasive, and it is significantly
better than open surgery in reducing blood loss,
parenteral analgesic use and post operative
hospitalization, we believe that this procedure can
be considered a viable alternative for managing up-
per urinary tract turnor and that it will be widespread
acceptance in the near future.
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