OPUITMHANbHOE UCCINEQOOBAHUE

DOI:10.23888/PAVLOVJ2019272197-202 ORIGINAL STUDY

CPABHUTEJIBHASA 3OP®EKTUBHOCTDH YIIIMBAHUA
CETYATBIM UMIIVIAHTOM JAE®EKTA IIOYKMU ITOCJIE PE3EKIIUU
HA MOJEJISIX CBUHEM

© B.B. Quaumonos', P.B. Bacun®, U.C. Cobennuxos', A.B. Hemp;zee2

OI'bOY BO Ps3anckuii rocy1apCTBEHHbIA MEIUITUHCKUNA YHUBEPCUTET
uM. akan. W.I1. IlaBnoBa Munznpasa Poccuu, Psazans, Poccus (1)
I'V3 TO Tynbckas obnacTHas KimHHYecKas 6oiapHuULA, Tyna, Poccus (2)

Ileny. YiyulieHre KauyecTBa BBIIOJHEHUS PE3EKUMH IOUKU. Mamepuanvt u memoowt. Ha mo-
JIeJsIX CBUHEH TpoBesieHo S0 J1armapoCKONMUYeCKUX Pe3eKIMu mouek. B 25 ciayyasx pesekuus mpoBo-
JAJIach 10 CTaHAAapPTHOM METOJIMKE reMOCTa3a JIoyKa Pe3eKIMU MOYKH ¢ npuMeHeHueM [1-00pa3Hbix
reMoCcTaTU4eCKuX MIBOB BUKpUII 3-0. B 25 cryyasix joxke pe3eKIu oYKy YIIMBAJIOCh MO aBTOPCKOM
METOJIMKE TeMOCTa3a JIo¥Ka Pe3eKIUH ITOYKU C IPUMEHEHUEM MOJUIPOIIIEHOBOU ceTku. Pe3ynoma-
mot. CpeiHee BpeMs orepaluy ObLI0 COMOCTaBUMO B TPYIIIAX CPABHEHMS, HHTPAOIIEPAIIIOHHASL KPO-
Boroteps Obuia HIke Ha 30% B rpyrie MOJIENeH CBUHEH, ONEPUPOBAHHBIX C MPUMEHEHUEM TIpoJie-
HOBOro MMIUIaHTa. CpeiHee COOTHOILIEHHE Beca Pe3eMPOBAHHOM MOYKU ¢ KOHTpaJlaTepaibHON MOY-
KO B mporieHTax Obl1 77,3% mocie KilacCu4ecKol pe3eKUuu Mouku 1 85,6% mocie pe3ekuuu ¢ npu-
MEHEHHEM IIPOJICHOBOTO UMILIaHTa. 3axiouenue. Jlanapockonuyeckast pe3eKUus MOYKU ¢ IpuMeHe-
HHEM CeTYaToro UMIUIaHTa — YPQEKTHUBHBINA CIIOCOO BBIOIHEHUS PE3EKIUH TTOYKH, 00eCIIeYnBaro-
M Ka4eCTBEHHBI TIeMOCTa3 MpPU MEHBIIeH TpaBMaTH3allMK 30POBOM IMOYEYHOM HApEHXUMBI.
[TpeanoxeHHass METOAMKA PEKOMEHTYETCsI IS TAJIbHEUIIErO KIIMHUYECKOT0 3YUEHHUS.

Knrouesvie cnoesa: onyxonb nouku; pesekyus nouKu; NOAUNPONUIEHOBbIU UMNIAHM.
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Aim. Improvement of the quality of the kidney resection. Materials and Methods. A total
of 50 laparoscopic kidney resections were performed on pig models. In 25 cases, resection was
carried out according to the standard method of hemostasis of the kidney resection bed using U-
shaped hemostatic sutures vicryl 3-0. In 25 cases, the kidney resection bed was sutured according
to the author's method of hemostasis of the kidney resection bed using a polypropylene mesh. Re-
sults. The mean operative time was comparable in the comparison groups, intraoperative blood
loss was 30% lower in the group of pig models operated on with a prolene implant. The mean
weight ratio of the resected kidney to the contralateral kidney was 77.3% after the classic resec-
tion of kidney and 85.6% after the resection with use of a prolene implant. Conclusion. Laparos-
copic kidney resection using a mesh implant is a highly efficient method of kidney resection, pro-
viding high-quality hemostasis with less traumatization of healthy renal parenchyma. The pro-
posed method is recommended for further study.
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Kidney neoplasms are one of the most
common diseases in the oncourological
practice [1]. The rate of newly found cases
of renal cancer continues to increase, the
annual growth of the primary cases of renal
cancer makes 2%. By the growth rate the
renal cancer is the third disease after mela-
noma of skin and prostate cancer [2,3]. In
Russia increase in renal cancer morbidity
made 31.4% for 10 years.

Simultaneously with improvement of
methods of diagnosis of renal cancer, me-
thods of surgical treatment of the disease also
improve. Until a certain time a standard me-
thod of treatment for a localized renal cancer
was radical nephrectomy. However, numer-
ous multi-center studies showed that resection
of kidney, if technically realizable, is compa-
rable with radical nephrectomyby the onco-
logical results [5].

Along with treatment of the main dis-
ease, resection of kidney permits to save of
the organ and to reduce the risk of post-
operative renal failure [6]. Thusan impor-
tant clinical task is improvement of the
technique of organ-saving surgery of the
upper urinary tract.

The aim of work was to analyze the ef-
fectiveness and safety of the method of lapa-
roscopic resection of kidney with application
of a mesh implant on a model of pigs.

Materials and Methods

The work was conducted on models
of pigs. The experimental conditions cor-
responded to the International requirements
to the conductions of scientific studies with
participation of living organisms (the order
of Health Ministry of the USSR Ne742 of
1984 November 13 «On Approval of Rules
of Works Using Experimental Animalsy;
the Order of Health Ministry of the USSR
Ne1045-73 of 1973 April 6 «Sanitary Rules
for Arrangement, Equipment and Manage-
ment of Experimental-Biological Clinics
(Vivaria)»; Federal law of 1995 April 24
Ne52-03 «On Animal World» (edition of
2013 May 07)).

50 Laparoscopic resections of kidney
were performed on models of pigs. In 25 cas-
es resection was performed by a standard me-
thod of hemostasis of the kidney resection
bed using U-shaped hemostatic vicryl sutures
3-0. In 25 cases the kidney resection bed was
sutured using author’s method of hemostasis
with a polypropylene mesh.

Polypropylene mesh was prepared
intraoperatively in the following way: a rec-
tangular piece of 3 cm width and the length of
wound + 1 cm was cut out of standard com-
mercial polypropylene mesh and folded
twice; the approximated edges were sewn
around with separate simple interrupted
stitches with 0.5 cm interval using prolene
thread 3/0. In the same way the second mesh
was prepared.

Resection was performed in the follow-
ing way. In detection of a wound of a paren-
chymal organ in case of its damage or in ap-
plication of resection methods on paren-
chymal organs or in nephrectomy, polypro-
pylene meshes were applied along the edges
of the wound of a parenchymal organ. All
visible protruding vessels and the opened
cavitary system of kidney were completely
sutured and ligated with vicryl Ne3/0. Using
a traumatic needle with 3/0 thread, two poly-
propylene meshes were fixed on the opposite
edges of the wound with U-shaped stiches.
For this, the needle at first was drawn at 7
mm distance from the edge of the wound in-
wards, across polypropylene mesh, fibrous
capsule of the kidney, the whole thickness of
the renal parenchyma with exit in the wound
bed. Then the needle was drawn out of the
bottom of the wound through the whole pa-
renchyma of the opposite edge of wound
with exit at 7 mm distance from the edge of
the wound through fibrous renal capsule and
polypropylene mesh placed along the edge of
the wound. U-shaped hemostatic stitches
were applied along the whole length of the
wound with the intervals 7-10 mm. The
edges of the wound were pulled up together
by tightening the U-shaped stitches until
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bleeding stopped. After that the pulled to- 3/0 thread with 1 cm interval.

gether edges of the wound were sutured over Stages of the operation are shown in
by separate interrupted stitches with prolene Figures 1, 2.
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Fig. 2. Il stage of the operation of resection of kidney

A) Renal blood flow is blocked by application of a clamp (1) on renal vessels, resection of kidney is performed, and
along the edges of the wound (2) polypropylene renal implants are placed (3). The stage of application of U-shaped
stitch is completed; the needle is drawn out of the bottom of the wound through the whole parenchyma of the opposite
edge of the wound with the output through fibrous capsule of kidney and polypropylene mesh placed along the edge
of wound (4), at 7 mm distance from the edge of wound. B) The final picture of the operative wound. The edges of
the wound are pulled together by tying up the U-shaped hemostatic stitches (5) applied through polypropylene im-
plants to prevent cutting of parenchyma with the thread, the second row of interrupted sutures is applied on the ap-
proximated edges of the polypropylene meshes for strengthening; renal blood flow is recovered.
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The renal blood flow is interrupted by
application of a clamp (1) on renal vessels,
resection of kidney is performed, and along
the edges of the wound (2) polypropylene
mesh implants are placed (3), the stage of ap-
plication of U-shaped hemostatic suture has
started. The needle is drawn at 7 mm distance
from the edge of the wound inward, through
polypropylene mesh, fibrous capsule of kid-
ney, the whole thickness of parenchyma with
exit into the bed of the wound.

After the surgical intervention, the mean
duration of the operation, the mean intraopera-
tive blood loss were evaluated. In a week after
the operation the resected kidney and the con-
tralateral kidney were sent to pathohistological

examination, the mean correlation of the weight
of resected kidney and of contralateral kidney
was determined (in %), the mean weight of vi-
sually determined scar of the resection zone (g),
microscopic picture of tissue of renal paren-
chyma from the resection zone were evaluated.
Statistical processing of the obtained
results was performed using software package
Statistica 10.0 (Stat Soft Inc., USA). In the
study the following parameters were calcu-
lated: M — arithmetic mean in aggregate; m —
error of arithmetic mean (M); p — statistical
significance of differences.
Results and Discussion

The main results of the study are given

in Tables 1, 2.

Table 1

Comparative Analysis of Mean Time of Operation and of Mean Intraoperative Blood Loss

Parameter Resection_ of Kidney by _ Resection of Kidney p
Classic Method with Use of Prolene Implant
n 25 25 -
Mean operation time, min 54.4+8.1 51.3£7.5 <0.2
Mean intraoperative blood loss, ml 38.3+4.3 26.6+3.3 <0.1
Table 2

Comparative Analysis of Mean Correlation between Weight of Resected Kidney
and of Contralateral Kidney and Mean Weight of Visually Determined Scar of Resection Zone

Parameter Resection of Kidney by Resection of Kidney p
Classic Method with Use of Prolene Implant

n 25 25 -
Comparison of the mean weight
of resected kidney with that 77.382.7 85.6+2.1 <0.1
of contralateral kidney, %
Mean welght_of visually d(_atected 8143.7 54437 <01
scar of resection zone of kidney, g

The mean operation time was compara-
ble in groups of comparison (p<0.2), besides,
a tendency to a lower intraoperative blood
loss (by 30.5%, p<0.1) was found in the
group of pigs operated with use of prolene
implant.

It should be noted that microscopic ex-
amination of the zone of resection of kidney
operated by classic method showed more ex-
pressed sclerotic processes that were micro-
scopically manifested by hyalinosis of glome-

rular arterioles and by extensive areas of tis-
sue Necrosis.

Thus, despite the absence of statistically
significant differences in groups which can be
explained by a low statistical power of the
research, we believe that the presented results
of approbation of author’s methods of lapa-
roscopic resection of kidney with use of mesh
implant have clinical significance and demon-
strated its effectiveness (manifested by the
lower intraoperative blood loss, lesser sclera-
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tic changes in the postoperative period). The
method is recommended for further clinical
application.
Conclusion

Laparoscopic resection of kidney with
use of mesh implant is an effective method of
resection of kidney providing good hemosta-
sis with lesser traumatization of the healthy

renal parenchyma. With use of the method,
intraoperative blood loss was 30.5% lower,
and the mean weight of the resected kidney
compared to the contralateral one was 9.6%
higher in the group of pigs operated with use
of prolene implant.

The proposed method is recommended
for further clinical study.
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