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Introduction. Bleeding, urinary fistula and acute renal failure are the most frequent complications of nephron
sparing surgery for renal tumors, and the ideal technique for reducing them is still to be found. [1-6] Our objective is
to present the results in decreasing the complication rate by using a non-clamping open nephron sparing surgery
(NSS) technique which combines the use of an electrothermal bipolar vessel sealing system and tumor bed
compression with a perirenal fat flap. 
Material and Methods. Between 1975-2011 over 5000 cases of renal tumors were operated in our center of which
485 underwent different techniques of NSS. In this study we compare the results of two similar groups (GR) of 24
patients with non-clamping NSS operated between 2008-2010. In the first group we used the standard hemostasis
technique by ligation of the main peritumoral vessels, sutured the identified urinary tract lesions and applied hemo-
static materials on the tumor bed. In the second group we performed hemostasis of the main peritumoral vessels
with and electrothermal bipolar sealing system, sutured the identified urinary tract lesions and applied a wide base
perirenal fat flap on the tumor bed with approximation sutures of the superficial parenchyma and renal capsule.
Mean age of the patients was 54 in the 1st group and 58 in the 2nd group. Mean tumor size was 3 cm (1.5-4.5 cm) in
both groups. The procedures in the second group were more complicated, involving 1 versus. 3 polar nephrectomies,
and 3 versus. 6 central or sinus tumors. 
Results. Median surgery time was 116 min (group 1, 80-200 min) versus 90 minutes (group 2, 65-140 min). The median
intraoperative blood loss was 400 ml (100-1500 ml) in the first group versus 250 ml (100-600 ml) in the second group.
Postoperative bleeding requiring reintervention and/or blood transfusion was encountered in 4 patients (16.7%) in the
first group compared to no patients in the second group. Persistent urinary fistula requiring JJ stent was encountered
in 5 patients (20.8%) and 1 case (4.2%) respectively, and nephrectomy was needed in 2 patients (8.3%) versus 0 cases.
Septic complications were encountered in 3 (12.5%) versus 1 (4.2%) patients. Acute renal failure was observed in 3
(12.5%) versus 0 (with solitary kidney). Postoperative median hospital stay was 10 days (5-64 days) in the first group
versus 6 days (5-15 days) in the second group. There was no postoperative mortality in any of the groups.
Conclusions. Using an electrothermal bipolar vessel-sealing device on the main vessels of the tumor bed provides a
fast and reliable intraoperative hemostasis control. Tumor bed compression with a perirenal fat flap under approxi-
mation sutures of the renal capsule provides a mechanical hemostasis of the small vessels and a trophic support for
the healing of the suboptimal sutured or undetected urinary tract lesions, preventing urinary fistula, secondary
bleeding and subsequent complications.
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Nephron sparing surgery (NSS) represents the

golden standard in treating localized renal cell carcino-
ma (RCC) (T1), providing a similar 5-year cancer specific
survival compared to radical nephrectomy [7]. Al-
though NSS has an increased complication rate, there
are no significant differences between it and radical
nephrectomy (RN) when it comes to morbidity. [8-10]
Bleeding, urinary fistula and renal failure are the most
frequent complications of the NSS for renal tumors,
and the ideal technique for decreasing them is still to
be found. [1] Hemorrhage is the most frequently en-
countered complication of partial nephrectomy (PN)
[1-3] requiring blood transfusion in up to 25% of cases.
Intraoperative ischemia can lead to acute renal failure
secondary to acute tubular necrosis, which requires a
much more permissive view on how bleeding should
be controlled in order to avoid renal ischemic injury.

Objective
Our objective is to assess the feasibility and efficacy of

a non-clamping open NSS technique in which we used
an electrothermal bipolar vessel sealing system (Liga-
SureTM, Valleylab Inc., Boulder, Colorado, USA) along
with tumor bed compression with a perirenal fat flap.

Materials and methods
Between 1975-2011 over 5000 cases of renal

tumors were operated in our center of which 485
underwent different techniques of NSS. In this study
we compare the results of two similar groups (GR) of 24
patients on which we performed both standard (GR 1)
and LigasureTM (GR 2) hemostatic techniques
between 2008-2010. 

Mean age of the patients was 54.2 in GR 1 and 58.25
in GR 2. Mean tumor size was 3 cm (1.5-5.5 cm) in both
groups. The procedures in the second group were
more complicated, involving 1 versus 3 polar nephrec-
tomies, and 3 versus 6 central or sinus tumors. (Table 1)

Table 1 - Patients clinical characteristics
Group 1 Group 2

No. of patients 24 24
Age, yr., mean 54.20 58.25
Tumor size, 30 (15- 55) 30 (15- 55)
mm, mean (range)
Tumor Polar 1 3
localization Sinusal 3 6

Technique
I. In the first group we used the standard hemostasis

technique by clamping the renal artery, vessel divi-
sion followed by suture- ligation and suture of the
urinary tract to make it watertight. The renal artery
was declamped to identify imperfect hemostasis
and the renal gap was closed with approximation
interrupted sutures passed through the renal cap-
sule, parenchyma, and hemostatic material was ap-
plied on the tumor bed. 

II. In the second group we performed hemostasis of
the main peritumoral vessels using the LigaSureTM
sealing system, sutured the identified urinary tract
lesions and applied a wide base perirenal fat flap on
the tumor bed with approximation sutures of the
superficial parenchyma and renal capsule:

1. Identifing the tumor. Drawing the tumor resection
line using the electrocautery. In case of intraparen-
chymal tumors we used ultrasonography to trace
the resection line over the kidney surface.

Fig. 1 – Right renal tumor – intraoperative aspect

2. Dissection of the tumour using a spatula and the
LigaSureTM clamp for hemostasis of the main peri-
tumoral vessels.

Fig. 2 - Haemostasis using
LigasureTM forceps
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manual compression for temporary intraoperative
hemostasis.

Fig. 3. Manual compression for temporary intraoperative hemostasis

4. Fat flap preparation. Simple interrupted absorbable
sutures are passed through parenchimal gap mar-
gins reinforced by haemostatic gauze.

Fig. 4 – Fat flap preparation

5. The fat flap is passed over the top of the tumor bed
and the approximation sutures passed through the
parenchyma are tied down to close the renal gap.
(Fig. 5, 6)

Fig. 5 – Perirenal fat flap over the tumor bed              

Fig. 6 – Final aspect with the flap stitched to the renal capsule

Results
Median surgery time was 116 minutes (group 1, 80-

200 min) versus. 90 minutes (group 2, 65-140 min). The
median intraoperative blood loss was 400 ml (100-
1500 ml) in the first group versus 250 ml (100-600 ml)
in the second group. Postoperative bleeding requiring
reintervention and/or blood transfusion was encoun-
tered in 4 patients (16.7%) in the first group and no
patient in the second group. 

Persistent urinary fistula requiring endoureteral
double J stenting was encountered in 5 cases (20.8%)
versus 1 case (4.2%), and nephrectomy was needed in
2 patients (8.3%) versus 0 respectively. 

Septic complications were encountered in 3
patients (12.5%) versus 1 (4.2%) patient. 

Acute renal failure was observed in 3 (12.5%) versus
0 (with solitary kidney). 

Postoperative median hospital stay was 10 days (5-
64 days) in the first group versus. 6 days (5-15 days) in
the second group. There was no postoperative morta-
lity in any of the groups.

Table 2 - Comparative results

Group 1 Group 2
Mean op. time, min 116 min 90 min
Mean blood loss, ml 400 ml 250 ml
Urinary fistula, JJ stent 5 pts. (20.8%) 1 pt. (4.2%)
Nephrectomy 2 pts. (8.3%) 0
Postoperative 4 pts. (16.7%) 0
bleeding, no
Septic complication 3 (12.5%) 1 pt. (4.2%)
Mean hospital stay, dy. 10 dy. 6 dy.
Morality 0
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Several technical difficulties and postoperative

complications are encountered by the surgeons in-
volved in nephron sparing surgery.
1. Chronic kidney disease (CKD) is due to either

prolonged warm ischemia time (WIT) given by the
clamping techniques used to decrease intraopera-
tive bleeding. In the cases with solitary kidney or
with a preexistent condition that affects cotralateral
kidney function, postoperatively renal failure and
consequently need of haemodialysis could occur.
With our technique by using manual compression
instead of clamping the renal artery, parenchimal
ischemia and CKD are diminished, thus being able
to perform good quality hemostasis without
bringing additional injury to the kidney.

2. The standard technique achieves hemostasis by
suture-ligating the main peritumoral vessels.
Sometimes this can be quite difficult due to the
fragility, thickness or position of the vessels resulting
in persistent or even increased bleeding, leaving the
operator to use hemostatic material as a last resort
for hemostasis when it should actually be used as an
additional technique to decrease bleeding not as the
main one. The above-described technique avoids
sutures thus providing a much safer and faster
hemostasis by using an electrothermal sealing
system for the main peritumoral vessels leaving the
fat flap as an additional hemostatic method.

3. Urinary fistula is a redoubtable complication after
NSS. This occurs after urinary tract lesions which are
difficult to be identified and properly sutured.
Hemostatic materials only provide temporary tumor
bed compression as they are rapidly absorbed
leaving a gap were they had been placed putting
the kidney at risk for developing a urinary fistula.
The fat flap used in our technique brings good
compression on the tumor bed for hemostasis, and
also provides trophic support for secondary healing
of the urinary tract lesions.

4. In most cases direct suture and complete apposition
of the renal gap edges is difficult to achieve because
of the well-known fragility of the renal parenchyma
and capsule. In our technique we only approximate
the tumor bed edges over the fat flap reinforcing
the renal capsule with hemostatic material and
avoiding tearing of the parenchyma. 

Conclusions
LigasureTM electrothermal tissue sealing hemo-

static technique enables shorter operative times,

reduces blood loss and decreases postoperative
urinary fistula thus making it safer than the conventio-
nal approach in reducing perioperative morbidity. 

Tumor bed compression with a perirenal fat flap under
approximation sutures of the renal capsule provides a
mechanical hemostasis of the small vessels and a trophic
support for the healing of the suboptimal sutured or
undetected urinary tract lesions, preventing urinary fistula,
secondary bleeding and subsequent complications.

In addition tits the technical advantages it is also cost
effective by decreasing the mean hospital stay and re-
sources spent for postoperative complications treatment.

Acknowledgements
This paper is partially supported by the Sectoral

Operational Programme Human resources Develop-
ment, financed from the European Social Fund and by
the Romanian Government under the contract number
POSDRU/89/1.5/S/64153.

Bibliography
1. Van Poppel H, Da Pozzo L, Albrecht W, et al: A prospec-

tive randomized EORTC intergroup phase 3 study comparing
the complications of elective nephron-sparing surgery and ra-
dical nephrectomy for low-stage renal cell carcinoma. Eur
Urol 2007; 51:1606.

2. Filipas D, Fichtner J, Spix C, et al: Nephron-sparing surgery of
renal cell carcinoma with a normal opposite kidney: long-term
outcome in 180 patients. Urology 2000; 56:387.

3. Polascik TJ, Pound CR, Meng MV, et al: Partial nephrectomy:
technique, complications and pathological findings. J Urol
1995; 154:1312.

4. Delakas D, Karyotis I, Daskalopoulos G, et al: Nephron-spa-
ring surgery for localized renal cell carcinoma with a normal
contralateral kidney: a European three-center experience.
Urology 2002; 60:998.

5. Duque JL, Loughlin KR, O’Leary MP, et al: Partial nephrec-
tomy: alternative treatment for selected patients with renal cell
carcinoma. Urology 1998; 52:584.

6. Ghavamian R, Cheville JC, Lohse CM, et al: Renal cell carci-
noma in the solitary kidney: an analysis of complications and out-
come after nephron sparing surgery. J Urol 2002; 168:454.

7. Peycelon M, Hupertan V, Comperat E, et al. Long-term out-
comes after nephron sparing surgery for renal cell carcinoma
larger than 4 cm. J Urol 2009 Jan;181(1):35-41.

8. Shekarriz B, Upadhyay J, Shekarriz H, et al: Comparison of
costs and complications of radical and partial nephrectomy for
treatment of localized renal cell carcinoma. Urology 2002; 59:211.

9. Corman JM, Penson DF, Hur K, et al: Comparison of compli-
cations after radical and partial nephrectomy: results from the
National Veterans Administration Surgical Quality Improve-
ment Program. BJU Int 2000; 86:782.

10. Uzzo RG, Wei JT, Hafez K, et al: Comparison of direct hospital
costs and length of stay for radical nephrectomy versus
nephron-sparing surgery in the management of localized
renal cell carcinoma. Urology 1999; 54:994.


