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ABSTRACT

Introduction: Nephron-sparing surgery for large renal masses is not considered a safe procedure because of high com-
®) and Hem-O-Lok® ®

masses.
Materials and Methods: 

®

® and Hem-O-Lok®

Results:

Conclusions: ® ® and Hem-O-Lok® combination was safe 

-
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INTRODUCTION

has evolved in recent years with a trend toward paren-
chymal-sparing and minimally invasive approaches. 

-
mon and appropriate treatment for patients with small 

-

 Clinical UrologyClinical Urology

requires proper techniques. Despite various surgical 
techniques to prevent postoperative adverse events 

-

nephrectomy require further special secure techniques 
to prevent adverse events that should be comfortable 
to both surgeons and patients. Secure reconstruction 
technique is particularly needed in high risk patient 
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surgeons have become more comfortable with the 

improved renal imaging and the increased detection 
of small incidental masses have allowed widespread 
application of laparoscopy in renal cancer surgery. 

-

satisfactory caliceal and renal parenchymal repair. 

of cinching the suture down on the renal parenchyma 
is limited in traditional methods of closing the paren-
chymal defect because of the “cheese slicing” effect of 

developed several techniques to enhance coaptation 
strength using exogenous material or clip. Lapra-ty or 
weck clip are currently used. Clip should be absorb-
able when it is used to over seal collecting system 

the size and location of the defect.

MATERIALS AND METHODS

Retrospective data analysis was performed 
under the approval of the Institutional Review 

-
®) alone to bolster closure of the renal 

and Hem-O-Lok®

and blood sampling for the serum creatinine level. 
All patients also had repeat blood sampling to obtain 

delayed complications.

alone. After exposing the renal tumor with the over-

artery and/or vein are clamped to reduce bleeding and 
renal tissue turgor in all cases. It is especially helpful 
when repairing renal parenchyma after resecting large 
or embedded tumors. Ice slushing around the kidney 

and opened collecting system were repaired with 

needle was passed through one piece of the expanded 

in turn. After passing through the opposing renal 

together. Before cinching both sides of the resection 
®) was often 

used for plugging excessive defects after controlling 

-
®. - After resection 

including the renal cortex and the outer zone of the 

absorbable suture materials which were comprised of 
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cm in size) and a Hem-O-Lok® clipped outside. Knot 
was made in advance at the distal one third of suture 

-
roethylene and a Hem-O-Lok® clip from slipping off. 

renal parenchyma once on each side of the resection 

-
ethylene and a Hem-O-Lok®

sides of the resection margin were cinched and the 
-

cel®

Figure 1 – Mono-material method (Gore-tex® only). A) The renal tumor was resected with a 1 cm margin. B) The exposed collecting 
system and vessels were repaired. C) Both ends of the resection margin were sutured with prepared 2-0 absorbable suture materials, 

Figure 2 – Combination-material method (Gore-tex® & Hem-O-Lok®). A) The renal tumor was resected with a 1 cm or adequate 
available margin. B) The exposed collecting system and vessels were repaired. C) Both ends of the resection margin were sutured with 

advance at distal one third of the suture material. Several Hem-O-Lok® clips were applied just proximally to knots and outside of the 
strips, preventing suture material from slipping and the renal parenchyma was cinched followed by tying of the suture materials.
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RESULTS

-

was one case of bilateral angiomyolipoma and none 
of solitary kidney. Several presenting locations and 

-
ethylene and Hem-O-Lok® -
ing strict hemostasis of the surgical bed during surgery. 

delayed bleeding which required blood transfusion. 

follow-up evaluation. Our reconstruction technique 
did not require ureteral stent or catheter indwelling 

cell carcinoma patients from group 2 had metastatic 
lesions at liver at postoperative follow-up period. One 

-

Figure 3 – Firm renal parenchyma after the combination-mate-
rial method.

Table 1 –  Demographic and perioperative data.

Variables Group 1 Group 2

N patients 26

Male

Intraparenchymal 5
Mixed

Mean

+
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Figure 4 – Preoperative (upper) and postoperative (lower) CT or MR images of various tumor locations and shapes. A) Left renal 
upper pole mass and intraparechymal type presentation. B) Right renal midportion mass. C) Left renal lower pole mass. D) Left renal 
hilar mass.

A B

C D



421

Reconstruction Technique after Partial Nephrectomy

traparenchymal type at initial presentation who had a 

grade II. Another patient had a pulmonary metastatic 
renal cell carcinoma with 5 cm-sized primary tumor 
at initial presentation. Cytoreductive partial nephrec-
tomy was performed and metastatic lesion at liver 

nuclear grade III.

COMMENTS

-

patients who have undergone radical nephrectomy 

-
tive procedures are being performed laparoscopically. 

modality for select patients with small renal tumors. 

-
mally invasive surgery and the time-tested oncologic 

-
lecting system repair. When the indications for partial 

-

-
niques have been used to assist with hemostasis of the 

challenges of hemostasis and collecting system closure 
that have limited the application of nephron-sparing 

-

most cases of laparoscopic partial nephrectomy have 
shown successful results only in small tumor sizes. 

repair of the pelvicaliceal system with laparoscopy; 

tying was performed with the help of expanded polytet-
®

in any acute or delayed complications following suc-
cessful renal parenchymal repair with the combined 

sealants and gelatin matrix-thrombin tissue sealants 
have been used to assist in hemostasis and collect-
ing system closure during open and laparoscopic 
partial nephrectomy with apparent clinical success 

exists little information with regard to the in vivo 
properties for preventing the major complications of 

intracorporeal hemostatic agents were not necessary 

-

and Hem-O-Lok®

-
cal technique could prevent completely two major 

and urine leakage. It should be validated from large 

Table 2 – Postoperative pathologic data.

Histological Features Group 1 Group 2 

Renal cell carcinoma
Clear cell 26
Chromophobe   2

  2
Angiomyolipoma   2
Others   2
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preserved the remaining renal parenchyma without 
-

keeping the “fragile” renal parenchyma safe from in-

with mono-material group could be explained in two 
-

tempts for needle passing because cinching was ob-

mono-material method required at least 2-fold more 
attempts due to the vertical mattress suture method. 

the combined method because Hem-O-Lok® offers 

material method delivers upward or downward forces 
perpendicular to the capsular surface.

-
tomy is comparable to radical nephrectomy. Since 

-

no difference between survival rates in patients who 
underwent radical nephrectomy and nephron sparing 

Similar long-term outcome would be ex-

the primary determinant of outcome.

CONCLUSION

Nephron-sparing surgery using expanded 
®) alone or a 

® and Hem-O-Lok® ® Clip) combi-
nation was relatively safe without other additional 

combined method afforded easier handling and less 
operation time than the mono-material method. No 

function occurred with either of the procedures.
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EDITORIAL COMMENT

considered the best alternative in treatment of renal 

the comparable oncological outcomes to the stan-

-
evance after several studies that demonstrate higher 
risk of develop chronic renal failure after radical 

of nephron sparing surgery for localized renal cell car-

-
roscopic wedge resection and partial nephrectomy--the 
Washington University experience and review of the 

-

Laparoscopic partial nephrectomy with suture repair of 

tissue sealant during laparoscopic partial nephrectomy. 

laparoscopically performed partial nephrectomy us-

-
scopic and open partial nephrectomies for single renal 
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-

advances in NSS have been reported with the aim of 

part in this trend and presents a well-documented 
initial experience using a novel technique for open 
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-

be useful in the management of larger and complex 
located tumors.

described laparoscopic renorrhaphy techniques based 

providing a reliable and reproducible reconstruction. 
® clips on the sutures 

allows a more even distribution of the tension ap-
plied on the renal surface with a consequent better 
coaptation. Studies developed in our laboratory have 
shown that the tension that can be applied on the pa-

times higher than the achieved with traditional knot 
tying. Maintaining the placed stitches perpendicular 
to the capsule when tightening aid-avoiding tears. 

if needed to achieve an optimal hemostasis.

to the vertical mattress suture line to prevent paren-
chymal tears is an interesting addition to the open 

even distribution of tension. Its use could gain rel-

renal capsule has been damaged or when clips are not 

of these advances could be the explanation for the 

represented in the almost non-existent complications 
reported in the paper.

and single-surgeon experience are present in this and 
many other studies. A randomized prospective study 
comparing this new approach to the traditional partial 
nephrectomy technique using a knot-tying reconstruc-
tion could be a valuable addition to establish differ-
ences.

despite of living in a minimally invasive surgery 

of excellence in the armamentarium of urologists 

to this classical technique will always be welcome.
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EDITORIAL COMMENT

In patients with a normal contralateral kidney 

imperative indication for nephron sparing surgery. 

-
tion. Ischemia time is a crucial issue. In anticipated 

consensus to use hypothermia via arterial perfusion 
-

is done in warm ischemia with occlusion of only the 

cold perfusion is foreseen in order to avoid intimal 

easily applicable without additional measurements. 

is feasible with good differentiation between normal 
and tumor tissue minimizing the risk of unrecognized 
positive surgical margins.

We achieve laparoscopy hemostasis by two 
layers of running sutures and knot tying supported by 

edges of the parenchyma are then adapted by a second 
-

avoid the suture cutting through parenchymal tissue 

procedure in respect to intra-/postoperative complica-
-

-

reduction of functional parenchyma loss by the use of 

is obvious that glue cannot deal with large tumors and 

safety is limited in the individual case.
A very comprehensive study in a hypertensive 

to deal with reliable closure of large parenchymal 

is the time for suture placement and tying which can-
not be neglected in a procedure in which time really 

procedures in which suturing generates a by far higher 
delay than in open surgery.

an objective rationale for the decision. All surger-
ies showed no side effects perioperatively as well 
as in long term follow up which was extended to 

side effects and long term renal function. Based on 
this rich experience a switch to laparoscopy should 
be considered in order to provide optimal up to date 
patient care.
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of techniques used for the production of temporary 

-

-

-
-
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