Aim of the study: To report a pre-su-
ture technique in laparoscopic neph-
ron-sparing surgery (LNSS), which
could help reduce and even avoid
ischaemia for the treatment of renal
cell carcinoma.

Material and methods: Between Jan-
uary and June 2013 we treated 14 pa-
tients presenting with renal tumours.
The mean age was 46 years and av-
erage tumour size was 2.4 cm in di-
ameter determined by computed to-
mography (CT). All the patients were
treated with LNSS by pre-suturing the
resection.

Results: In 13 out of the 14 cases,
no clamping was needed during the
whole surgery processes, i.e. zero
ischaemia was achieved. In the other
case, the renal artery was clamped for
only 150 seconds due to suture avul-
sion. The mean operating time was 75
minutes (range 50 to 110 minutes) and
mean blood loss was 60 ml (range 30
to 200 ml). After removal of the drain
2-3 days after surgery, the average
postoperative hospital stay time was
four days. The surgery had only a mi-
nor effect on the renal function. No
case of urinary leakage or postopera-
tive bleeding occurred. Postoperative
pathological reports showed that the
tumours were resected completely
with negative surgical margins for all
cases. There were no signs of recur-
rence on follow-up CT performed 1-6
months after surgery.

Conclusions: The pre-suture tech-
nique in LNSS reported here required
zero or minimal ischaemia time and
hence avoided renal ischaemia-reper-
fusion injury. This surgical technique
could be a feasible surgical option for
treatment of small, exophytic and pe-
ripheral renal tutors.
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Introduction

Surgery is a standard curative treatment for renal cell carcinoma (RCC).
Nephron-sparing surgery for RCC treatment is aimed at maximally main-
taining the renal function while achieving a high disease-free survival rate.
Laparoscopic nephron-sparing surgery (LNSS) has been accepted widely for
the management of RCC [1-4]. After the first case of LNSS [5] showing that
this surgical technique had many advantages compared with open surgery,
it has evolved remarkably [1]. The earlier ventures that were carried out with-
out controlling the renal vessel by using haemostatic tools (such as diather-
my, argon beam coagulation, and ultrasonic shear) [3, 6, 7], and hence there
was no ischaemia time in the surgeries. However, the use of diathermy could
lead to positive margin status, and the deep coagulation would result in
delayed avascular necrosis as well as urinary fistula formation [1]. The more
recent surgical technique that applies renal ischaemia through the clamping
of the renal vessels has made it easier to achieve negative margin status.
However, the ischaemia-reperfusion injury to the kidney sometimes increas-
es the risk of damaging the renal functions [8]. Although the robot-assisted
LNSS surgical technique can reduce the ischaemia time to an acceptable
level [4, 9], it requires advanced instrumental facilities and considerable ex-
pertise, and hence is less feasible for the treatment of RCC in many cases.
Here we report a feasible and safe LNSS technique that could reduce the
ischaemia time to a minimum, or even to zero, for treatment of small, exo-
phytic, and peripheral renal tumours.

Material and methods

All the studies herein were in accordance with the Helsinki Declaration of
1975, as revised in 2000, and with the ethical standards of the Local Com-
mittee on Human Experimentation. All the patients were aware of and ap-
proved this research.

Study population

Between January and June 2013, 14 patients underwent LNSS. Among the
14 patients, 9 were male and 5 were female. The mean age was 46 years
(range 29-67 years). The tumours were on the left in 4 and on the right in 10
patients. In 2 patients the second kidney was suffering from renal calculus,
and in the other 12 patients it was healthy. The mean tumour size was 2.4 cm
(range 1.5 to 3.2 cm). Computed tomography (CT) (Fig. 1) and Magnetic Reso-
nance Imaging (MRI) were done in all cases, and they were all determined to
be stage TN M, renal tumours according to the International Union Against
Cancer and the American Joint Committee on Cancer staging system.
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Fig. 1. Preoperative contrast-enhanced computed tomography scan
example of renal tumours

Surgical procedure
Patient position and port distribution

The patients were placed in the lateral decubitus po-
sition, and the waist bridge was heightened. After in-
duction of general anaesthesia, three laparoscopic ports
were placed on the lumbar (Fig. 2). The first port (A) was
placed below the tip of the twelfth rib. Port B was placed
below the subcostal of the anterior axillary line. Port C
was placed above the iliac crest, at the mid-axillary line.
A 30-degree laparoscope was used in the surgery and
CO, gas was used to create a pneumoperitoneum for
working space.

Operation details

We began the operation by opening the Gerota’s fas-
cia via a longitudinal cut, followed by dissection along
the renal capsule until the mass was exposed. The fat
around the mass was kept in our operations. Then the
dissection was taken along the psoas muscle to the dor-
sal surface of the kidney, such that the renal artery would
be exposed sufficiently for one bulldog clamp to be at-
tached if necessary.

Before dissection of the tumour mass, 1-0 absorb-
able sutures were carried out to pre-suture the kid-
ney parenchyma, by passing the needle forward and back
at a distance of 1.5-2 cm from the tumour margin. The
number of passes of the needle was based upon the size
of the tumour (generally 2-4 passes), and a Hem-o-lock
clip was used to fix one end of suture first. At this point,
the suture was not tightened, so that a certain distance
from the tumour mass was kept for ease of dissection
(Fig. 3A).

Then the tumour mass was dissected from the sutur-
ing starting point, in such away that around 0.5 cm of nor-
mal parenchyma was dissected circumferentially around
the mass but without cutting the sutures in the paren-
chyma (Fig. 3B). Diathermy or an argon beam coagulator
was used to keep the bloodless field during the operation
if necessary. Along with the dissection, each pre-suture
segment was tightened and Hem-o-lock clips were ap-
plied to create even tissue tension when each pre-sutur-

Fig. 2. Patient positioning and laparoscopic port distribution. A, B,
and C were the positions of the three laparoscopic ports.

ing exit point of the parenchyma was reached. Hence,
once the tumour mass was removed completely, all the
pre-sutures were tightened. Then anther 1-0 absorbable
suture was used to seal the cutting surface with the en-
try, and each exit point was fixed with Hem-o-lock clips,
thus eliminating the need to tie knots (Fig. 3C and D).
After confirming that there was no active bleeding, a sur-
gical drain was introduced and the operation was ended
with the closure of all the incisions.

Results

All of the 14 cases were successful, and no conversion
to open surgery was necessary. Analyses of the specimens
afterwards showed that the tumours and the capsules
outside were dissected with 0.5-1.0 cm margins of healthy
parenchyma around them as expected (Fig. 4). Pathologi-
cal analyses also confirmed that all the 14 cases were RCC,
10 of them were clear cell and four chromophobe RCCs.
We achieved negative surgical margins in all 14 cases. The
mean operating time was 75 minutes (range 50 to 110 min-
utes), and the mean blood loss was 60 ml (range 30 to
200 ml) with no blood transfusion required. In 13 out of the
14 cases, the renal artery was not clamped along the opera-
tion and hence zero ischaemia was achieved. For the other
case, in which the tumour size was 3.2 cm in diameter, the
renal artery was clamped for only 150 seconds. In this case,
one suturing exit point was so close to the edge of the tu-
mour mass that when tightening the suture after the dis-
section, the suture tore the parenchyma around the resec-
tion, resulting in a large amount of bleeding (about 200 ml)
and hence clamping of the renal artery was needed. An-
other figure-eight suture was applied and the clamping
of renal artery was released afterwards. No intraoperative
or postoperative organ injuries, pneumothorax, urinary
fistula, postoperative bleeding, or secondary infection
occurred in any of the 14 cases. The renal functions also
remained stable throughout the postoperative period in
all cases. The incisions were mildly painful and the drains
were removed after 2-3 days. The postoperative hospital
stays were 3—4 days. There were no signs of local recur-
rence or distant metastases on follow-up CT performed
1-6 months after surgeries.
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Fig. 3. Operation details. A) Renal artery identification and pre-suturing. B) Renal tumour dissection. C) and D) Tightening the pre-sutures
along the dissection and fixing the end with a Hem-o-lock clip

Discussion
Indications and patient selection

In our experience, this pre-suture LNSS technique is
feasible for the treatment of RCCs with small tumour siz-
es (smaller than 3 cm in diameter would be optimal) and
which are exophytic and peripheral renal tumours.

Technical key points

The kidney should be mobilised from its surrounding
perirenal fat so that the tumour mass would be exposed
in a good position for excision. The renal capsule should
be kept intact for better closure of the resection. Also, the
fat around the tumour mass should be kept to facilitate
gripping and traction.

The renal artery should be exposed sufficiently for one
bulldog clamp, in case of necessity before excision. In our
experience, clamping only the renal artery could achieve
a small amount of bleeding. Hence, there is no need to
mobilise the renal vein.

If the preoperative diagnostic result indicates malig-
nant tumour, then the tumour mass should be dissected
with a 0.5-1.0-cm margin of healthy parenchyma around
it. If it is diagnosed to be a hamartoma, then enucleating
the renal tumour should be sufficient.

The most essential point of this LNSS technique for
the realisation of zero ischaemia is pre-suture before the
dissection of the tumour mass. Hence, the control of the
positions for suturing entry and exit points as well as the
suturing tracks is the key to success for this operation.
There should be a 1.5-2.0-cm distance in between the
tumour mass with the suturing points. If it is pre-sutured
too close to the tumour mass, it would be easy to tear the
renal parenchyma edge and thus cause bleeding when
tightening the sutures after the excision of the tumour
mass. Also, the suturing track should be below the tumour
mass to ensure reliable haemostasis and to avoid cutting
the sutures during the dissection of the tumour mass. Fur-
thermore, the renal parenchyma is more brittle with blood
supply. Hence, the suturing should be performed by ad-
vancing the needle along its curvature in order to reduce
the risk of damage and bleeding.

The pre-sutures should not be tightened before the ex-
cision of the tumour mass. A certain distance should re-
main between the pre-sutures with the tumour mass for
ease of dissection.

A Hem-o-lock clip is fixed to the entry end of the
pre-suture. After the excision of the tumour, the sutures
are tightened and another Hem-o-lock clip is applied, thus
eliminating the need to tie knots.
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Fig. 4. A fresh LNSS specimen. The tumour mass and the capsules outside were dissected with 0.5-1.0-cm margins of healthy parenchyma
circumferentially around them. It was confirmed to be clear cell RCC by pathological analysis

Advantages of this laparoscopic nephron-sparing
surgery technique

The pre-suture technique in LNSS reported here required
zero or minimal (only when the suturing point was not well
located) ischaemia time and hence avoided renal isch-
aemia-reperfusion injury. The key point was to pre-suture
the resection ahead the excision of the tumour mass. To
ensure safety, the renal artery was also mobilised, in case
it was necessary for clamping in the event of bleeding. Even
if clamping of the renal artery became necessary to controll
the bleeding to maintain a bloodless operation field, the
time for clamping would be very short compared with tradi-
tional LNSS techniques, e.g. one of the 14 cases we studied
required only 150 seconds for renal artery clamping.

In summary, pre-suture before dissection of the tumour
mass could reduce the ischaemia time or even completely
avoid ischaemia, and hence reduce the risk of renal isch-
aemia-reperfusion injury. This surgical technique could be
a feasible surgical option for the treatment of small, exo-
phytic, and peripheral renal tumours. More cases should
be studied in future, to improve this LNSS technique such
that it would become a feasible treatment for renal tu-
mours of larger size and even for endophytic RCCs.
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