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INTRACORPOREAL RESECTION OF THE KIDNEY  
IN COLD ISCHEMIA WITH REGIONAL PERFUSION 

 
Abstract. Renal cell carcinoma (RCC) is one of the most important problems of oncourology, due to the an-

nually increasing morbidity and high mortality rate. According to the cancer registry, the incidence of renal cell 
cancer in the Republic of Kazakhstan (RK) occupies 12-13 rank places in the frequency of occurrence among all 
oncopathologies, on average, equally often affecting both sexes. 

Keywords: carcinoma, oncourology, renal, cell. 
 

Renal cell carcinoma (RCC) is one of the most important problems of oncourology, due to the 
annually increasing morbidity and high mortality rate. According to the cancer registry, the incidence of 
renal cell cancer in the Republic of Kazakhstan (RK) occupies 12-13 rank places in the frequency of 
occurrence among all oncopathologies, on average, equally often affecting both sexes [1]. Among the 
malignant neoplasms of the genitourinary system in the RK, RCC ranks 2nd after prostate cancer [1]. As 
is known, the main method of treatment of RCC is surgical and until recently the standard of treatment 
was radical nephrectomy. However, in recent years, with the improvement of diagnosis, early stages of 
kidney cancer have begun to be detected and the advantage of organ-preserving methods of treatment has 
been proved. According to the latest protocols of diagnosis and treatment of RCC, tumors of category T1a 
(up to 4 cm) are subject to partial nephrectomy (ie, resection of the kidney), and in tumors of category 
T1b (4 to 7 cm) - should be an individual approach based on the experience of the surgeon, the possi-
bilities of the clinic and localization of the process in the kidney. This, as a rule, refers to the choice of 
resection methods for elective (electoral) indications. Quite a difficult situation arises with relative, and 
even more difficult with absolute indications, when it is necessary to decide on the feasibility and techni-
cally possible implementation of organ-sparing intervention in patients with cancer of the only / only 
functioning kidney with a large or centrally located formation, or with multifocal tumor growth. Current-
ly, in this group of patients, the treatment strategy is reduced to nephrectomy with the introduction of the 
patient into the renoprival state with subsequent hemodialysis, or extracorporeal resection of the kidney 
with its subsequent autotransplantation. And if nephrectomy followed by hemodialysis dramatically 
worsens the quality of life of patients, extracorporeal resection of the kidney has many disadvantages and 
is accompanied by a large number of complications (risk of damage to the renal vessels, the risk of rejec-
tion of autograft, volemic, metabolic and hypothermic complications). As can be seen from the above, this 
category of patients is extremely difficult, both in the choice of treatment tactics and subsequent 
management and requires hemodialysis machines or other methods of detoxification. All of the above 
requires careful selection of patients and the choice of optimal treatment tactics, the search for alternative 
therapies. 

The aim of the study was to improve the results of organ-preserving treatment of the only / only 
functioning kidney. 

Material and methods. This method of surgical treatment was used in 4 patients with cancer of the 
only or only functioning kidney: in 2 cases, the right and in 2 cases, the left kidney. After median lapa-
rotomy, complete mobilization of the kidney and infrarenal aorta was performed. After preliminary bolus 



ISSN 2224

hepariniza
kidney wa
Then there
artery. To
on the lef
evacuated
(picture 1 
was carrie
of the kid
was remo
sutured.  

Resu
nutes). Th
formation 
tional app
of creatini
postoperat
2-3 days a
to preoper
cases of k
progressio

The f
kidney, co
size of 9,5
of the on
pictures sh
surgery. 

 
 

4-5308             

ation, renal a
as isolated by
e was the re
 prevent the 

ft, the lumen
d and the com
А and В). A

ed out with th
ney. After th

oved, the kid

P

ults. The ave
he average v

is 10.5 cm. 
pointment of 
ine was not 
tive period, 
after surgery
rative levels.

kidney cancer
on after 6 mo
following fig
ondition after
5х6,0х5,0 cm

nly remainin
how the resu

                     

artery cannu
y clamping a
gional perfu
ingress of th

n of the renal
mplete wash
Additionally,
he removal o
he resection 
dney was co

А 

icture 1 – a sch
with irrigat

erage time of
volume of b
In three case

f extracorpor
greatly exag
the maximu

. After the re
 In 3 cases, k
r during the 

onths with th
gures show a
r nephrectom
m, sprouting

ng left kidne
ults of MSC

                      

ulation was p
an artery ove

usion of chill
his solution 
l vein was o

hing of the k
, the kidney 
of the tumor 
was comple

onnected to 

 

hematic view of
tion of perfusio

f ischemia w
lood loss is 
es, a single t
eal detoxific

ggerated, the
um value wa
estoration of 
kidney cance
follow-up pe
e appearance

a case study. 
my (2012), p
g into the sin
ey was perfo
CT before su

                     

 
13 

performed pu
er the cannu
led (5-80 С) 
into the syst

opened on th
kidney from 
was covered
and followe

eted, the defe
the systemic

 

         

 

f kanalirovaniya
on solution into 

 
was 100 minu

345 ml (ma
tumor, in one
cation metho
e highest leve
as in the ra

f gastrointesti
er was detect
eriod (2 year
e of liver me
Patient, N. 6

progression, m
nus of the k

formed accor
urgery, intrao

                Ser

unctually thr
ula and renal 

Custodial sa
temic circula
he right, thro
the blood to

d with ice ou
d by suturing
ect in the ven
c blood flow

a renal artery (А
the kidney and

utes (minimu
aximum – 5
e - two tumo

ods. All patie
el was in the

ange of 230 
inal function
ted, in one –
rs), remission

etastases. 
63 years old
metastasis to

kidney and th
rding to the
operative vie

ries of biologic

rough the ao
vein at the 

aline through
ation, the gon
ough which t
o the pure so
utside. Then 
g the cups, v
nous wall w
w and the d

В 

А – left, В – rig
d its isolation 

um 60 minu
500 ml). The
ors. In no cas
ents before th
e range of 1
µmol/l, the 

n, there was a
angiomyolip

n was observ

, Diagnosis: 
o the only rem
he upper gro
e above pro
ew, MSCT r

cal and medic

orta. Blood f
confluence o

h a cannula i
nadal vein w
the perfusion
olution was 
resection of 

vessels and p
was sutured, t
defect in the

ght)  

utes, maximu
e maximum 
se did not re
he operation
25 µmol/l. I
rise was ob

a decrease in
poma. Amon
ved in 2 case

Carcinoma o
maining left 
oup of cups.
cedure. The
results in 2 

cal.  4. 2019 
 

flow to the 
of the IVC. 
in the renal 
was crossed 
n fluid was 
carried out 

f the kidney 
parenchyma 
the cannula 
 aorta was 

 

um 117 mi-
volume of 

equire addi-
n, the value 
In the early 
bserved on  
n creatinine 
ng the three 
es, in one – 

of the right 
kidney the 

. Resection  
e following  
years after 

             

            
       



News of the
 

 

The resu

 

 
 

Vi
of the abdom

Kidn

e National Ac

ults of the MSC
out 

P
iew of kidney a
minal system, th
ney of "white" c

it from 

ademy of Scie
 

 
Picture 2 –  

CT with bolus am
before surgery

 
Picture 4 – 
after resection a
he sinus of the k
color is a result
formed elemen

ences of the Re

mplification ca
y 

and suturing  
kidney, blood v
t of laundering 
nts 

epublic of Kaz

   
14  

 

arried  

 

vessels. 

 
 
 
 
 

zakhstan 

The left kidn
in the upper po

with th

The final v
the kidney is 

 
Picture 

ney is mobilized
ole is seen, main
he transition to 

 
Picture 5

view of the kidn
connected to th

3 –  
d, the formation
nly along the la
the back surfac

5 – 
ney after resecti
he systemic circ

 

n located  
ateral edge  
ce 

ion –  
culation 



ISSN 2224-5308                                                                                             Series of biological and medical.  4. 2019 
 

 
15 

 

 
 

A 
 

 
 

B 
 

 
 
 
 

 
 

C 

 
 

D 
 

Picture 6 (A,B,C,D)– the result of MSCT of abdominal and retroperitoneal organs  
in different scanning planes – without signs of recurrence (2 years after resection) 

 
Discussion. This technique was developed by a team of authors on the basis of the Kazakh Research 

Institute of Oncology and Radiology, when we were forced to go for extracorporeal resection of the only 
remaining left kidney with a 9 cm tumor growing into the sinus and the upper cup. However, intra-
operatively, we faced certain difficulties and had to change tactics, in addition, the lack of "artificial 
kidney" devices in the clinic increased the risk of possible complications. To increase the tolerance of 
renal tissue to ischemia, local hypothermia with icing on the kidney, perfusion therapy with cardioplegic 
solutions, which is used for extracorporeal resection and sometimes for resection in vivo, can be used. 
From the literature it is known that in the latter case, the perfusion of the renal vessels (artery) was perfor-
med by puncture with a syringe needle or opening of the lumen of the artery with subsequent irrigation 
solution [2,3]. Our technique was characterized by the fact that we cannulated the renal artery through the 
aorta, which is a great advantage due to the fact that the intima is not damaged and does not develop in the 
subsequent narrowing of the renal artery. And the second, irrigation is carried out with the necessary 
volume and creates sufficient pressure in the vessels and capillaries of the kidney, contributing to ade-
quate washing them from the blood elements. It turned out that a similar technique has already been 
carried out by colleagues from St. Petersburg, which was published in the journal «Урологические 
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ведомости» (2015, №1) [4]. This technique was used to treat cancer of the left kidney, but the article 
States that in such situations on the right side they performed an autopsy of the renal artery with its 
cannulation, which in our opinion is impractical. 

Conclusion. Thus, this method of operation has obvious advantages, low risk of postoperative 
complications, good results with careful selection of patients and in some situations can serve as an 
alternative to extracorporeal resection of the kidney. 
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РЕГИОНАРЛЫҚ ПЕРФУЗИЯСЫ МЕН БҮЙРЕКТІҢ СУЫҚ ИШЕМИЯ КЕЗІНДЕГІ 

ИНТРАКОРПОРАЛДЫҚ РЕЗЕКЦИЯСЫ 
 

Аннотация. Бүйрек жасушаларының карциномасы (CRP) онкологияның маңызды мəселелерінің бірі 
болып табылады, себебі жыл сайын аурудың көбеюі жəне өлім-жітімнің көп болуы. бүйректік жасушалық 
карцинома ауруы аурудың барлық патологиялары арасында пайда болу жиілігі бойынша 12-13 құрайды, 
орта есеппен екі жынысқа да бірдей əсер етеді. 
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Аннотация. Почечно-клеточный рак (ПКР) относится к одной из наиболее важных проблем онко-
урологии, в связи с ежегодно возрастающей заболеваемостью и высоким уровнем смертности. По данным 
канцер-регистра заболеваемость в Республике Казахстан (РК) почечно-клеточным раком занимает 12-                
13 ранговые места по частоте встречаемости среди всех онкопатологий, в среднем одинаково часто поражая 
оба пола. 

 
Information about authors: 
Nurgaliev N. S., Kazakh Research Institute of Oncology and Radiology, Onco-urology center; Medical center 

«Almaty SEMA Hospital», Almaty, Kazakhstan; Nurgaliyev.ns@gmail.com; https://orcid.org/0000-0001-8473-6645 
Burumkulov E. R., Kazakh Research Institute of Oncology and Radiology, Onco-urology center; Medical 

center «Almaty SEMA Hospital», Almaty, Kazakhstan 
Ten N. S., Kazakh Research Institute of Oncology and Radiology, Onco-urology center; Medical center 

«Almaty SEMA Hospital», Almaty, Kazakhstan 
Ongarbaev B. T., Kazakh Research Institute of Oncology and Radiology, Onco-urology center; Medical center 

«Almaty SEMA Hospital», Almaty, Kazakhstan 
 
 

REFERENCES 
 

[1] Kajdarova D.R., Aujezova Je.T., Chingisova Zh.K., Sejsenbaeva G.T., Azhmagambetova A.E., Zhylkajdarova A.Zh. 
Pokazateli onkologicheskoj sluzhby Respubliki Kazahstan za 2015 god (statisticheskie materialy). Almaty, 2016. 168 p. 

[2] Matveev V.B., Matveev B.P., Volkova M.I. i dr. Rol' organosohranjajushhego hirurgicheskogo lechenija raka pochki na 
sovremennom jetape // Onkourologija. 2007. 2: 5-11. 

[3] Pereverzev A.S. Hirurgija opuholi pochki i verhnih mochevyh putej. Har'kov, 1997. P. 167-245. 
[4] Komjakov B.K., Shlomin V.V., Zamjatnin S.A., Gonchar I.S. Rezekcija levoj pochki v uslovijah ee intrakorporal'noj 

cirkuljatornoj holodovoj ishemii // Urologicheskie vedomosti. 2015. 1. 
[5] Davletov K.K., McKee M., Myrkassimova A., Khozhamkul R., Iskakova B., Arzykulov Z.A. Addressing the growing 

burden of ncds: return to alma-ata and primary healthcare approach // News of the National academy of sciences of the Republic 
of Kazakhstan. Series of biological and medical. ISSN 2224-5308. 2019. Vol. 1, N 331. P. 5-10. 
https://doi.org/10.32014/2019.2519-1629.1   



News of the National Academy of Sciences of the Republic of Kazakhstan 
  

   
66  

 
Publication Ethics and Publication Malpractice 

in the journals of the National Academy of Sciences of the Republic of Kazakhstan 
 

For information on Ethics in publishing and Ethical guidelines for journal publication 
see http://www.elsevier.com/publishingethics and http://www.elsevier.com/journal-authors/ethics. 

Submission of an article to the National Academy of Sciences of the Republic of Kazakhstan implies 
that the described work has not been published previously (except in the form of an abstract or as part of a 
published lecture or academic thesis or as an electronic preprint, see http://www.elsevier.com/postingpolicy), 
that it is not under consideration for publication elsewhere, that its publication is approved by all authors 
and tacitly or explicitly by the responsible authorities where the work was carried out, and that, if 
accepted, it will not be published elsewhere in the same form, in English or in any other language, 
including electronically without the written consent of the copyright-holder.  In particular, translations 
into English of papers already published in another language are not accepted. 

No other forms of scientific misconduct are allowed, such as plagiarism, falsification, fraudulent data, 
incorrect interpretation of other works, incorrect citations, etc. The National Academy of Sciences of the 
Republic of Kazakhstan follows the Code of Conduct of the Committee on Publication Ethics (COPE), 
and follows the COPE Flowcharts for Resolving Cases of Suspected Misconduct 
(http://publicationethics.org/files/u2/New_Code.pdf). To verify originality, your article may be checked by the 
Cross Check originality detection service http://www.elsevier.com/editors/plagdetect. 

The authors are obliged to participate in peer review process and be ready to provide corrections, 
clarifications, retractions and apologies when needed. All authors of a paper should have significantly 
contributed to the research. 

The reviewers should provide objective judgments and should point out relevant published works 
which are not yet cited. Reviewed articles should be treated confidentially. The reviewers will be chosen 
in such a way that there is no conflict of interests with respect to the research, the authors and/or the 
research funders. 

The editors have complete responsibility and authority to reject or accept a paper, and they will only 
accept a paper when reasonably certain. They will preserve anonymity of reviewers and promote 
publication of corrections, clarifications, retractions and apologies when needed. The acceptance of a 
paper automatically implies the copyright transfer to the National Academy of Sciences of the Republic of 
Kazakhstan. 

The Editorial Board of the National Academy of Sciences of the Republic of Kazakhstan will monitor 
and safeguard publishing ethics. 
 
 
 

Правила оформления статьи для публикации в журнале смотреть на сайте: 
 

www:nauka-nanrk.kz 
 

ISSN 2518-1629 (Online), ISSN 2224-5308 (Print) 
 

http://biological-medical.kz/index.php/en/ 
 
 

Редактор М. С. Ахметова,  Т. М. Апендиев, Д. С. Аленов 
Верстка на компьютере Д. Н. Калкабековой 

 
Подписано в печать 26.07.2019. 

Формат 60х881/8. Бумага офсетная. Печать – ризограф. 
4,2 п.л. Тираж 300. Заказ 4. 

 
 

Национальная академия наук РК 
050010, Алматы, ул. Шевченко, 28, т. 272-13-18, 272-13-19 


