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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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reziume

dabali intensivobis SeWiduli dartymiT-bgeriTi 
Terapia da androgen-mastimulirebeli Terapiis 
kombinacia korporuli venur-okluziuri ereqci-
uli disfunqciis mqone mamakacebSi hipogonado-
tropuli hipogonadizmis fonze

i.zaseda
klinika “mamakacuri janmrTeloba”, kievi, ukraina

androgenebis dabali donis Tanxvedra kor-
porul venur-okluziur ereqciul disfunqcias-
Tan warmoSobs Terapiis kombinirebuli meTo-
debis gamoyenebis aucileblobas, sadac erTi 
komponenti mimarTulia androgenebis donis ko-
reqciaze, meore ki – sasqeso asos qsovilebis 
regeneraciasa da misi lokaluri hemodinamikis 
gaumjobesebaze. 
kvlevis mizans warmoadgenda Sereuli da-

balintensiuri dartymiT-bgeriTi Terapiis da an-
drogen-mastimulirebeli Terapiis efeqturobis 
Sefaseba mamakacebSi korporuli venur-oklu-
ziuri disfunqciiT hipogonadotropuli hipogo-
nadizmis fonze.
gamokvleulia klinika “mamakacuri janmrTelo-

bis” 42 pacienti korporuli venur-okluziuri 
disfunqciiT hipogonadotropuli hipogonadiz-
mis fonze.
pacientebi randomulad daiyo or jgufad: 

ZiriTad jgufs (n=22) Cautarda orkomponentiani 
Terapiis modeli – qorionuli gonadotropinis 
inieqcia, dabalintensiuri dartymiT-bgeriTi 
Terapia da preparati ikariini. Sedarebis (sa-
kontrolo) jgufi (n=20) Seadgina pacientebma, 
romlebsac Cautarda mkurnaloba qorionuli 
gonadotropinis inieqciiT da preparati ikari-

iniT, dabalintensiuri dartymiT-bgeriTi Tera-
piis gareSe.
klinikuri efeqturoba Sefasda gansxvavebiT 

sawyis da Semdgom monacemebs Soris. arsebiTi sxva-
oba aRiniSna Sedegebis ganawilebaSi skalebis 
”ereqciuli funqciis saerTaSoriso indeqsis” 
da “mamakacuri daberebis simptomebis” mixedviT 
(p≤0,01). farmakodopler-sonografiis monacemebiT 
sarwmuno gansxvaveba ZiriTad jgufSi gamovlin-
da mxolod sisxlis nakadis saboloo diastol-
uri siCqaris maCveneblebSi (p≤0,05). gansxvaveba 
testosteronis doneSi sisxlis SratSi mniS-
vnelovani iyo orive jgufSi (p≤0,01). monacemebis 
raodenobrivi analiziT gamovlinda, rom sisxlis 
nakadis saboloo diastoluri siCqare ZiriTad 
jgufSi naklebia, vidre sakontroloSi (p≤0,05). 
fokusuri dabalintensiuri dartymiT-bgeriTi 
Terapiis CarTva korporuli venur-okluziuri 
disfunqciis mkurnalobaSi hipogonadotropuli 
hipogonadizmis fonze xels uwyobs venuri ga-
dinebis ufro efeqtur koreqcias.
amrigad, korporuli venur-okluziuri disfun-

qciis mkurnalobis modeli hipogonadotropuli 
hipogonadizmis fonze, romelic moicavs dabalin-
tensiur dartymiT-bgeriT da androgen-mastimu-
lirebel Terapias, ”ereqciuli funqciis saer-
TaSoriso indeqsis” da “mamakacuri daberebis 
simptomebis” skalebis mixedviT (p≤0,01), saboloo 
diastoluri siCqaris maCvenebliT (p≤0,05) da 
testosteronis doniT sisxlis SratSi (p≤0,01) 
efeqturobas avlens 6 Tvis ganmavlobaSi. dabal-
intensiuri dartymiT-bgeriTi Terapiis damateba 
aCvenebs ukeTes Sedegebs ereqciuli disfunqci-
is mkurnalobisaTvis, rac gamoixateba zomieri 
ereqciuli disfunqciis SemTxvevebis raodenobis 
(p≤0,05) da sisxlis nakadis saboloo diasto-
luri siCqaris SemcirebaSi (p≤0,05).

 RESULTS OF EXTRACORPOREAL NEPHRON-SPARING SURGERY 
FOR RENAL CELL CARCINOMA WITH AUTOTRANSPLANTATION

1Lesovoy V., 1Shchukin D., 1Khareba G., 2Antonyan I., 1Lisova G., 1Demchenko V., 2Olkhovska V.

1Kharkiv national Medical University; 2 Kharkiv Мedical Academy of Postgraduate Education, Ukraine

Bilateral renal tumors and neoplasms of a solitary kidney rep-
resent one of the most complex clinical situations in urologic 
oncology [1,2]. The treatment tactics for this condition may 
include one of the following options: radical nephrectomy fol-
lowed by the chronic hemodialysis, in-situ nephron-sparing sur-
gery, or ex-vivo partial nephrectomy in combination with renal 
autotransplantation. In addition to patient-related factors, the 
treatment selection is influenced by the tumor parameters such 
as stage, size and location. In the vast majority of cases, these 
neoplasms are multifocal, having a large size, accompanied by 
local invasion involving the venous system, pelvicalyceal sys-
tem, perirenal or renal sinus fat, and mostly located inside the 
kidney, deforming the elements of the renal sinus [3]. All these 
factors make the nephron-sparing surgery for bilateral renal neo-
plasms and solitary kidney tumors extremely difficult. Besides, 

the warm renal ischemia time, which should not exceed 20 min-
utes, is of primary importance. In most cases, partial nephrecto-
mies with imperative indications require longer time due to the 
need for careful preservation of intrarenal anatomical structures, 
as well as reconstruction of the collecting system and renal ves-
sels. Therefore, in these patients, the use of anti-ischemic kidney 
protection techniques is vital for the entire operation. 

Among the renal hypothermia techniques, perfusion-me-
diated cooling with cardioplegia solution plays the leading 
role and can be performed both intracorporeally and extracor-
poreally. Due to high complexity and likelihood of vascular 
complications, these operations are rarely used and mainly in 
specialized centers. These operations require a complex and 
challenging surgical approach, it should be performed by ex-
perienced kidney transplant surgeons. We present our experi-
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ence of extracorporeal nephron-sparing surgeries in patients 
with renal cell carcinoma (RCC).

Material and methods. The study included 12 patients with 
renal cell carcinoma who underwent extracorporeal nephron-
sparing surgery followed by autotransplantation of the kidney 
to the iliac region. The average age of 9 males and 3femaleswas 
58.3±12.3years. Their overall condition was assessed as good 
in 3 (25%) cases (ECOG=0), relatively satisfactory in 6 (50%) 
cases (ECOG=1), and 3 (25%) patients had significant limita-
tion performing any work activities (ECOG=2). The glomerular 
filtration rate (GFR) in these patients varied from 30.0 to 92.0 
ml/min (on average 51.5±16.8 ml/min), the blood creatinine 
level was from 86.4 to 280.0 µmol/L (on average 157.9±58.2 
µmol/L), and the body mass index (BMI) from 21.8 to 39.4 kg/
m2 (on average 27.7±4.9 kg/m2). 

The left-sided tumors were found in 3 cases, while the right-
sided tumors were revealed in 9 cases. The solitary kidney was 
detected in 7 patients, bilateral tumors in 2 patients, and sig-
nificant functional impairment of the contralateral kidney was 
diagnosed in another 2 patients. Thus, absolute imperative indi-
cations for nephron-sparing surgery were recorded in 11 out of 
12 (91.7%) patients. One patient had imperative indications for 
this type of treatment due to renal artery stenosis of the contra-
lateral kidney and diabetes mellitus. The average size of tumors 
in the entire group reached 5.6±1.8 cm (3 to 9 cm). T1 stage 

was registered in 6 cases, T3a was diagnosed in another 6 cases. 
Moreover, invasion into the renal vein was detected in 4 patients 
(2 tumor thrombi of the renal vein segmental branches, 2 tumor 
thrombi of the renal vein main trunk), into the perirenal or renal 
sinus fat in another 4 patients, and into the pelvicalyceal system 
in yet another 4 patients (Fig. 1). 

Entirely intraparenchymal tumors were found in 5 (41.7%) 
patients, while mostly intraparenchymal neoplasms were de-
fined in 6 (50%) patients (Fig. 2).

Multifocality of the neoplastic process was recorded in 1 
(8.3%) case. The histological structure of tumors in all cases 
was represented by clear cell renal cell carcinoma. No distant 
metastases were detected preoperatively in any patient.

Surgical techniques. In 11 cases, the kidney tissue collection 
was performed through the thoraco-lumbo-sacral approach via 
the X or XI intercostal space. After careful mobilization of the 
kidney, the main renal artery was exposed until the junction with 
the aorta on the left side and until the retrocaval section on the 
right side. Accordingly, the left renal vein was exposed until the 
level of its intersection with the aorta, and the right renal vein 
until the level of the cavorenal junction. In one case of a solitary 
right kidney tumor extending to the inferior vena cava, chevron 
approach was used, and the access to the right renal artery was 
carried out through the interaortocaval area after transection of 
the left renal vein and stump formation.

         c       d
Fig. 1. MDCT frontal plane reconstructions and intraoperative images demonstrating the solitary kidney tumors extending into 

the main renal vein

   a    B
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  A        B                 C

    D     E          F
Fig. 2. MDCT reconstructions and intraoperative images of intrarenal tumors

   A    B
Fig. 3. A - frontal MDCT reconstruction of completely intrarenal tumor in a solitary kidney; 

B - intraoperative photo of the tumor node enucleation
The renal artery was transected as close as possible to the aor-

ta, and in cases of the right-sided tumors, the vein was dissected 
off along with a portion of the inferior vena cava. The ureter was 
transected at the level of its middle third.

The kidney was transferred to a separate table, flushed with 
cooled Custodiol HTK solution and surrounded with chipped ice 
afterwords. One surgical team started extracorporeal removal of 
the tumor, while the other one proceeded to suture the thoraco-
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lumbotomy or laparotomy wound and initiated the access to the 
iliac region for autotransplantation. In 4 cases, autotransplanta-
tion of the kidney was performed to the contralateral iliac fossa, 
while in 8 cases the ipsilateral approach was used.

On examination of the kidney surface and palpation of the 
renal parenchyma, the size and location of tumor nodes were 
defined. In the case of completely intraparenchymal tumors, 
ultrasound was used for their perioperative detection. In 6 pa-
tients, the method of enucleoresection was employed for tumor 
removal. Along the renal parenchyma borderline the incision 
continued 3-5 mm away from the tumor node, and along the 
sinus structures borderline the tumor was bluntly separated from 
them. In the remaining 6 cases, enucleation of the tumor nodes 
was performed (Fig. 3). 

In patients with invasive RCC, the tumor was removed with-
in healthy tissue limits with the renal calyx and renal sinus fat 
along. In 2 patients (in cases of segmental renal vein tumor 
thrombi), an intrarenal thrombectomy was utilized to remove 
neoplasms with intravenous extension, and in another 2 patients 
(in cases of the tumor invading the main renal vein), an extra-
renal thrombectomy was performed. Intrarenal thrombectomy 
included removal of a thrombus out of the vein lumen from the 
side of the renal resection area, while in the case of extrarenal 
thrombectomy an additional opening of the lumen of the main 
renal vein or of the IVC was used. 

Defects of the renal hollow system and intrarenal vessels were 
carefully sutured. The effectiveness of hemostasis and hermetic-
ity of the hollow system was examined by infusion of Custodiol 
HTK solution into the renal artery and the ureter. The resection 
zone was covered with a large TachoComb patch. The paren-
chymal defect was closed with horizontal mattress and running 
Vicryl sutures.

The final stage was autotransplantation of the kidney to the il-
iac region. To do this step, the external iliac artery and vein were 
mobilized. An anastomosis was applied between the renal and 
external iliac vein. In 8 patients, arterial anastomoses were per-
formed between the renal artery and internal iliac artery with the 
end-to-end method, and in 4 patients, between the renal artery 
and the external iliac artery with the end-to-side method. In 3 
patients, anastomosis was performed between the ureter and the 
bladder placing a 6 Fr/Ch ureteral stent. In one of these patients, 
a Boari tubular bladder flap was used for vesicoureteral anasto-
mosis. In the remaining 9 cases, uretero-ureteroanastomosis was 
performed between the middle and the lower third of the ureter.

The follow-up period varied from 15 to 84 months and aver-
aged 42.1±18.4 months. The follow-up protocol included ultra-
sound, serum creatinine and GFR every 3 months. MDCT of 
the lungs and abdominal area was performed every 6 months. 
Statistical analysis was carried out based on standard methods of 
descriptive statistics using “Statistica 8.0” software.

Results and discussion. Different types of vascular recon-
struction were required in 4 (30%) of 12 patients. In one case, 
two renal arteries were combined into one (Fig. 4). In one of 
the patients, the main trunk of the renal vein was reconstructed 
using three flaps from the large saphenous vein. In another case, 
the thrombosis of arterial anastomosis between the renal and 
external iliac arteries was detected intraoperatively. After evacu-
ation of the thrombus, a massive arterial wall defect appeared, 
which required prosthetic repair of the external iliac artery and 
performing a new anastomosis between the renal and internal 
iliac arteries. In yet another case, an extended defect of the renal 
vein main trunk of a solitary kidney was sutured after removal 
of a tumor thrombus reaching the IVC. Besides, four defects of 
the large intrarenal branches of the renal artery were sutured. 

 The main characteristics of surgical interventions and com-
plications are presented in Table 1.

The average time of surgical interventions reached 4.5 hours 
and varied from 240 to 320 minutes. The cold ischemia time 
during extracorporeal kidney resection on average exceeded 
40 minutes, and in 4 patients it lasted longer than 50 minutes 
(maximum 62 minutes). The average overall time frame of vas-
cular anastomosis was 56.4±6.4 minutes. The blood loss volume 
ranged from 400 to 700 ml (558.3±99.6 ml on average).

Postoperative complications Grade III-IV by Clavien-Dindo 
classification were recorded in 5 (41.7%) patients. In 2 cases, 
bleeding occurred 4 and 8 hours after autotransplantation, re-
spectively (1 from the area of kidney resection, and 1 from the 
area of venous anastomosis), which required re-operation. In 
one of these cases, transplant nephrectomy had to be performed. 
Oligoanuria in the postoperative period occurred in 4 patients, 
but hemodialysis was necessary only in two of them. Postop-
erative mortality was observed in two (16.7%) cases. In one of 
them, a patient died of multiple organ failure after re-operation 
for bleeding from the venous anastomosis zone 8 hours after the 
primary surgical intervention. In another case, a female patient 
with a history of a stroke, while postoperative oligoanuria re-
solved, demonstrated signs of cerebral edema and heart failure 
7 days after surgery.

   A    B
Fig. 4. Intraoperative images of renal artery reconstruction in a patient with two renal arteries. A - prior to reconstruction; 

B - after suturing the distal parts of both vessels, a common arterial mouth was formed
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A chronic urinary fistula due to ureter necrosis developed 
in one patient. This complication required the nephrectomy 
3 months after the operation. Thus, the rate of graft loss was 
16.7% (n=2). Both nephrectomies were performed in patients 
with the second kidney having reduced function.

Long-term results were observed in all 10 patients. Currently 
none of the patients requires chronic hemodialysis. The average 
creatinine level after surgery in the entire group was 139.3±46.1 
µmol/L (from 102.4 to 260 µmol/L). Δ creatinine varied from 4.0 
to 60.0 µmol/L (on average, 25.3±17.6 µmol/L). GFR averaged 
38.7±14.4 ml/min. The difference between the average level of this 
value before and after surgery did not exceed -9.3±8.6 ml/min.

With an average follow-up period of 42 months, no locore-
gional RCC recurrences were detected in any of the cases. Meta-
chronous metastases to the lungs were found in one patient 2 
years after surgery. The patient is receiving targeted therapy 
with pazopanib.

Despite significant improvement of the partial nephrectomy 
techniques, over the past two decades, performing organ-pre-
serving interventions in patients with imperative indications for 
this type of treatment (tumor of a solitary kidney or the only 
functioning kidney, bilateral kidney tumors) has been a serious 
technical challenge. In this setting, nephrectomy can be con-
sidered as a more radical and an easy to perform solution, but 
in clinical practice, nephron-sparing surgeries are undoubtedly 
preferred. This trend is associated with active attempts to avoid 
the renoprival condition and chronic hemodialysis. 

Although dialysis technologies have been significantly im-
proved over the period of their existence, transferring the patient 
to a renoprival state is considered by most patients and doctors 
as an extremely undesirable outcome. This is due to the high 
cost of chronic hemodialysis, low quality of life and a significant 
number of complications. 

The mortality in dialysis patients exceeds very significantly 
the rate observed in the general population, even exceeding 
the figures occurring in neoplastic disease. These features are 
evidenced by 46% rate of the 5-year survival in non-diabetic 
dialysis patients. [4]. The high risk of tumors of various origin in 
the dialysis patients also should be considered. This was clearly 
presented in the paper by Lin M. Y. et al., Taiwan, who found 
that the risk of cancer development in these patients was seven 
times higher than in the general population [5]. 

Allotransplantation of the kidney in cancer patients is an ex-
tremely limited therapeutic option, since immunosuppression 
can lead to rapid progression of the remnant tumor cells. Ac-
cording to Farrugia et al. in the general population with kidney 
transplants, the risk of neoplastic process is ten times higher than 
in healthy people of the corresponding age and gender [6]. Can-
cer is the second most common cause of mortality and morbid-
ity in kidney transplant recipients after cardiovascular disease. 
Kidney transplant recipients have at least a twofold higher risk 
of developing or dying from cancer than the general population 
[7]. Interestingly, the most common tumor in these clinical set-
tings was renal cell carcinoma of the native kidneys.

All the above stated suggest that the current priority treatment 
for this group of patients are surgical technologies involving 
preservation of the kidney. However, surgery in situ does not 
always permit a maximal radicality and safety of surgical treat-
ment. This is due to the inconvenient manipulation in the narrow 
lumbotomic wound, limited mobility of the kidney, large size 
and difficult location of these tumors. Enucleation or enucleo-
resection of large intrarenal tumors quite often causes extensive 
damage to the renal hollow system and major intrarenal vessels. 
Careful reconstruction of these structures may be accompanied 
by a prolonged warm ischemia time and significant deterioration 
of the renal function. 

An alternative to in situ surgery is extracorporeal removal 
of the tumor followed by autotransplantation. This approach is 
one of the most complex treatment methods in modern urologic 
oncology. It combines not only oncological and reconstructive 
technologies, but also transplant techniques, which require spe-
cialized training of the operating team. 

The main advantages of extracorporeal surgery are:
- ability to freely manipulate the kidney in any plane with any 

angle;
- ability to engage surgical assistants more effectively when 

performing the most delicate stages of the reconstruction;
- good visibility in the area of interest and, as a result, high 

radicality of intervention
- effective anti-ischemic protection during several hours.
The disadvantages of this method are the technical complex-

ity, the large volume and duration of the operation, as well as the 
likelihood of complications of ureteral and vascular anastomo-
ses, which can lead to the loss of the kidney.

Table 1.Characteristics of surgical interventions and complications
n %

Average operation time, min 270.8±25.0
Average warm ischemia time, min 1.9±0.7

Average cold ischemia time for partial nephrectomy, min. 47.8±7.8
Average cold ischemia time for vascular anastomoses, min 56.4 ±6.4

Blood loss, ml 558.3±99.6
Thrombosis of the arterial anastomosis 1 8.3

Postoperative hemorrhage 2 16.7
Re-operation 3 25

Transplant nephrectomy 2 16.7
Oligoanuria 4 30

Need for hemodialysis 2 16.7
Perioperative mortality 2 16.7
Chronic urinary fistula 1 8.3
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For the first time, autotransplantation of the kidney was per-
formed in 1963 by D. Hardy [8]. The surgery was performed for 
ureteral injury. Later, the concept of surgical correction of patho-
logical changes of the kidney outside the body, was worked out, 
i.e. «workbench surgery» (operation performed on the table). In 
1975, Husberg et al. performed the first ex vivo partial nephrec-
tomy for cancer followed by autotransplantation [9]. At the same 
time, Putnam C. W. et al. used an extracorporeal technique to 
remove a kidney coral stone [10]. The main technical aspects 
of extracorporeal tumor removal were described by Novick A. 
C. et al. in 1980 [111]. In 1989, Pereverzev A. S. and Shcherbak 
A. Yu. presented the technical features and results of renal au-
totransplantation in the monograph «Autotransplantation of the 
kidney in clinical urology», including the patients with kidney 
tumors [12]. Despite the active evolution of extracorporeal sur-
gery technology, the literature on the renal autotransplantation 
usually presents assessment of only selected aspects of this ther-
apeutic approach and include a small number of patients.

The role of autotransplantation in the modern medicine is 
clearly demonstrated in the study by Moghadamyeghaneh Z. et 
al., which included analysis of the US national database from 
2002 to 2012 [13]. During this period, the kidney autotransplan-
tation was performed in 817 patients. The most frequent indica-

tions for surgery were the renal artery disorders (22.7%) and 
ureteral conditions (17%). Malignant tumors of the kidneys or 
neighboring structures occurred in 122 (14.9%) patients. The 
mortality rate was 1.3% with a complication rate of 46.2%. The 
main postoperative problems were insufficiency of the trans-
planted kidney (10.7%) and hemorrhagic complications (9.7%). 
The main prognostic factors for the development of complica-
tions were obesity, disorders of water and electrolyte metabo-
lism, and the presence of chronic kidney disease prior to surgery. 
In cases where autotransplantation was performed to correct the 
consequences of other operations, the highest mortality and 
complication rates were observed (7.8% and 92%, respectively). 
Among patients with malignant neoplasms of the kidneys and 
surrounding structures, complications were detected in almost 
half of the cases (47.5%). In this group, the highest incidence 
of renal graft failure was registered (12.3%), which the authors 
attribute to the complexity of these surgical interventions.

The results of renal autotransplantation in non-oncological 
patients were presented in detail in the work by Cowan N. G. 
et al., which included 51 patients with different indications for 
this operation [14]. Early complications Grade ≥ III by Clavien 
system occurred in 14.8% of cases, while the late postoperative 
complications of any grade were observed in 12.9% of cases. 

Table 2. Results of extracorporeal nephron-sparing surgery with autotransplantation

№ Authors N of all 
patients

N of patients 
with kidney 

tumor

Cold ischemia 
time,min Complications Graft 

loss Survival rate

1 Novic A.C. 
et al. [15] 108 14 14% 5-year OS 70%

2
Morgan 

W.R. et al. 
[16]

14 14 5-year CSS 54.9%

3 Tran G. et 
al. [17] 52 7 Clavien ≥ III 8% 

early, and 12% late 5 (9.7%) 50% disease recurrence

4
Janssen 

MWW [18] 12 12 195 [160-280] Clavien>II 6 (50%) 0

median follow-up 
83.5±40.7 months. 6 

pts died (50%): 5 from 
recurrence disease. 5 pts 

(41.6%) are alive, without 
evidence of tumor relapse

5
Gritskevich 
A. A. et al. 

[19]
37 37 151.4

Intraoperative com-
plications 3 (8,1%)
Postoperative com-
plications Clavien ≥ 

III 10 (27.0%)

3 (8.1%) 21,4 months disease-free 
survival

6 Mickisch 
G.H.J. [20] 36 36 Clavien ≥ III 

3 (8.3%) 1 (2.8%) Progression in 2 pts over 
2.8 years

7 Komyakov 
B. K. [21] 9 9 112.6 Clavien ≥ III 

4 (44.4%) 0 No progression

8 Kulisa M. 
[22] 11 11 Clavien ≥ III 8 

(72.7%) 
2 

(18.2%)

After 37.8 months in 2 
(18.2%) pts with local 

recurrence and 5 (45.4%) 
patients with mts with 2 

deaths (18.2%)

9 Stormont TJ 
[23] 20 20 4 (20%) 

35 мес у 4 (25%) лок. 
рецидив; 37,5% пациен-
тов были свободны от 
опухоли и гемодиализа

OV – overall survival; CSS – cancer-specific survival
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Graft loss was recorded in 2 (3.9%) patients. The authors re-
ported that the complication rate was objectively affected by the 
duration of cold ischemia.

By now, several dozens of reports on the outcomes of «work-
bench surgery» and renal autotransplantation for kidney tumors 
have been published in the world literature presenting a general 
positive assessment of this technique [15-23]. Regarding the 
complications, it is considered that their percentage is higher 
in ex vivo surgery than in in situ interventions. This is due to 
the imperative indications for such operations and the complex 
characteristics of the tumors being removed. We analyzed the 
available data from the largest studies evaluating the results of 
extracorporeal surgery for renal cell carcinoma. This review in-
cluded 160 patients whose treatment results were compared with 
the results of our own study (Table 2).

The average cold ischemia time varied from 112.6 to 195.0 
minutes and averaged 152.9 minutes. In our work, the average 
cold ischemia time for the extracorporeal stage of the operation 
was 47.8 minutes, and the average time from the beginning to 
the end of vascular anastomoses procedure was 56.4 minutes 
(104.2 minutes in total). 

Intraoperative challenges associated with the need to perform 
various types of vascular reconstruction were encountered in 
30% of patients in our study. A significant intraoperative compli-
cation: thrombosis of arterial anastomosis, was registered only 
in one (8.3%) case. Similar figures are reported by Gritskevich 
A. A. et al.: 8.1% of intraoperative complications [19]. How-
ever, in the work by Janssen et al. this value reached 50% in 12 
patients [18].

Postoperative complications Grade ≥ III by Clavien-Dindo 
system, according to various researchers, vary from 8.3% to 
72.0% and average 25.5% (37 out of 145 patients, based on 
the results of 5 studies) [17, 19-22]. In our work, this value 
reached 41.7%, which was associated with the large percentage 
of completely intraparenchymal tumors and neoplasms with in-
travenous extension. The level of the graft loss also differed sig-
nificantly in the presented papers from 0% to 20% (on average, 
10.5%; 30 out of 285 according to 8 studies) [15, 17-23]. The 
most common causes of nephrectomy were vascular complica-
tions, in particular, thrombosis of arterial anastomosis. We had 
to remove the graft in 2 patients (16.7%) due to postoperative 
bleeding and chronic urinary fistula. 

Postoperative mortality in two studies was 2.7% and 2.8%, 
while in the work by Komyakov B. K. et al. it was reported as 
11.1% [19-21]. In our study, this parameter was 16.7%, which 
was associated with severe condition after a previous stroke in 
one of the patients and with massive bleeding from the area of 
venous anastomosis in the other patient. 

Cancer outcomes in patients undergoing extracorporeal sur-
gery varied significantly in different studies. Thus, Gritskevich 
A. et al., Janssen M. W. W. et al., and Komyakov B. K. et al. 
reported no tumor progression in the operated patients [18, 19, 
21]. The latter authors report a recurrence-free disease-specific 
survival rate for 48 months. We also discovered distant meta-
chronous metastases only in one patient during the follow-up 
period of 42 months. At the same time, there were no signs of 
local recurrence of RCC. However, other authors demonstrate 
much worse oncological results for this treatment approach. 
Thus, Stormont T. J. et al., with an average follow-up period 
of 35 months, discovered a local recurrence of the tumor in 4 
(25%) patients, while only 6 (37.5%) of 16 patients were free of 
the tumor and hemodialysis [23]. Similarly, Kulisa M. et al. de-
tected a local tumor recurrence after an average of 37.8 months 

in 18.2% of patients and distant metachronous metastases in 
45.4% of 11 patients [22].

Conclusion. Extracorporeal removal of the kidney tumor 
with renal autotransplantation is an effective method of neph-
ron-sparing surgery in patients with imperative indications for 
kidney preservation. However, this technique is accompanied by 
a high rate of complications Grade ≥ III-IV by Clavien-Dindo 
classification, which should be taken into account when deter-
mining the indications for its application. The undoubted advan-
tages of this surgical approach include the possibility of placing 
the kidney in any plane, good visibility of the resection area, and 
the absence of a time barrier associated with warm ischemia. All 
the above-mentioned makes the surgical intervention as radical 
as possible. The oncological results of extracorporeal RCC sur-
gery require further study.
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SUMMARY

RESULTS OF EXTRACORPOREAL NEPHRON-SPAR-
ING SURGERY FOR RENAL CELL CARCINOMA WITH 
AUTOTRANSPLANTATION

1Lesovoy V., 1Shchukin D., 1Khareba G., 2Antonyan I., 
1Lisova G., 1Demchenko V., 2Olkhovska V.

1Kharkiv national Medical University; 2 Kharkiv Medical acad-
emy of Postgraduate Education, Ukraine

The study included 12 patients who underwent extracorpo-
real nephron-sparing surgery followed by autotransplantation of 
the kidney to the iliac region. A solitary kidney occurred in 7 
(58.3%) cases, bilateral tumors in 2 (16.7%) cases, a significant 
decrease in the function of the contralateral kidney in 2 (16.7%) 
cases, and relative imperative indications in 1 (8.3%) patient. 
The ECOG status 0, 1 and 2, respectively, was recorded in 3 
(25%), 6 (50%) and 3 (25%) cases. The glomerular filtration 
rate in patients (GFR) averaged 51.5±16.8 ml/min, the blood 
creatinine level was 157.9±58.2 µmol/L, and the body mass 
index (BMI) was 27.7±4.9 kg/m2. The average size of tumors 
in the entire group reached 5.6±1.8 cm (3 to 9 cm). T1 stage 
was registered in 6 cases, T3a was diagnosed in another 6 cases. 
Besides, invasion into the renal vein was detected in 4 patients, 
into the pararenal or renal sinus fat in another 4 patients, into the 
pelvicalyceal system lumen in yet another 4 patients. Intrarenal 
tumors were found in 11 (91.7%) patients.

Different types of vascular reconstruction were required in 4 
(30%) out of 12 patients. The average time of surgical interven-
tions reached 270.8±25.0 minutes. The average cold ischemia 
time during extracorporeal partial nephrectomy was 47.8±7.8 
minutes. The average overall time frame of vascular anasto-
mosis was 56.4±6.4 minutes. The volume of blood loss varied 
from 400 to 700 ml (on average 558.3±99.6 ml). Postoperative 
complications Grade III-IV by Clavien-Dindo classification 
were recorded in 5 (41.7%) patients. Oligoanuria in the postop-
erative period occurred in 4 (33.3%) patients, but hemodialysis 
was necessary only in two of them. Postoperative mortality was 
observed in two (16.7%) cases. The graft loss rate was 16.7% 
(bleeding and chronic urinary fistula).

Long-term results were evaluated in all 10 patients. Currently 
none of the patients requires chronic hemodialysis. The average 
creatinine level after surgery in the entire group was 139.3±46.1 
µmol/L (from 102.4 to 260 µmol/L). Δ serum creatinine varied 
from 4.0 to 60.0 µmol/L (on average 25.3±17.6 µmol/L). Δ GFR 
on average did not exceed -9.3±8.6 ml/min. With an average fol-
low-up period of 42 months, no locoregional RCC recurrences 
were detected in any of the cases. Metachronous metastases to 
the lungs were found in one patient 2 years after surgery.

Extracorporeal removal of a kidney tumor with renal auto-
transplantation is an effective method of nephron-sparing sur-
gery in patients with imperative indications for kidney preserva-
tion. However, this technique is accompanied by a high rate of 
complications Grade ≥ III-IV by Clavien-Dindo system, which 
must be taken into account while defining the indications for 
its use. 

Keywords: renal hypothermia techniques, perfusion-mediat-
ed cooling, nephron-sparing surgery, renal cell carcinoma.

РЕЗЮМЕ

РЕЗУЛЬТАТЫ ЭКСТРАКОРПОРАЛЬНОЙ ОРГАНО-
СОХРАНЯЮЩЕЙ ХИРУРГИИ ПОЧЕЧНО-КЛЕТОЧ-
НОГО РАКА С АУТОТРАНСПЛАНТАЦИЕЙ ПОЧКИ

1Лесовой В.Н., 1Щукин Д.В., 1Хареба Г.Г., 2Антонян И.М., 
1Лесовая А.В.,  1Демченко В.Н., 2Ольховская В.Н.

1 Харьковский национальный медицинский университет; 2 

Харьковская медицинская академия последипломного обра-
зования, украина

В связи с высокой сложностью и вероятностью сосуди-
стых осложнений экстракорпоральные резекции почки по 
поводу почечно-клеточного рака (ПКР) выполняются редко 
и преимущественно в специализированных центрах. Пред-
ставлен опыт проведения этих операций.

В исследование включены 12 пациентов, которым выпол-
нялась экстракорпоральная органосохраняющая хирургия с 
последующей аутотрансплантацией почки в подвздошную 
область. Единственная почка была у 7 (58,3%) пациентов, 
двусторонние опухоли – у 2 (16,7%), существенное сниже-
ние функции контралатеральной почки – у 2 (16,7%), отно-
сительные императивные показания - у 1(8,3%) больного. 
Оценка статуса больного по шкале ECOG 0, 1 и 2 зафикси-
рована в 3 (25%), 6 (50%) и 3 (25%) наблюдениях, соответ-
ственно. Скорость клубочковой фильтрации у пациентов, в 
среднем, составила 51,5±16,8 мл/мин, уровень креатинина 
крови - 157,9±58,2 мкмоль/л, индекс массы тела – 27,7±4,9 
кг/м2. Средние размеры опухолей достигали 5,6±1,8 см (от 3 
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до 9 см). Стадия Т1 зафиксирована в 6 случаях, Т3а – также 
в 6 наблюдениях. Инвазия в почечную вену отмечалась у 4 
больных, в паранефральный или синусный жир – у 4, в про-
свет чашечно-лоханочной системы – у 4. Интраренальные 
опухоли обнаружены у 11 (91,7%) пациентов.

Различные виды сосудистой реконструкции были необ-
ходимы 4 (30%) из 12 пациентов. Среднее время хирурги-
ческих вмешательств достигало 270,8±25,0 минут. Время 
холодовой ишемии при экстракорпоральной резекции поч-
ки, в среднем, составило 47,8±7,8 минут. Средний период 
от начала до конца наложения сосудистых анастомозов со-
ставил 56,4±6,4 минуты. Объем кровопотери варьировал в 
пределах от 400 до 700 мл, в среднем, 558,3±99,6 мл. После-
операционные осложнения градации 3-4 по Clavien-Dindo 
зафиксированы у 5 (41,7%) пациентов. Олигоанурия в по-
слеоперационном периоде имела место у 4 (33,3%) боль-
ных, однако гемодиализ был необходим только двум из них. 
Послеоперационная летальность отмечена в 2 (16,7%) слу-
чаях. Уровень потери трансплантата составил 16,7% (крово-
течение и хронический мочевой свищ).

Отдаленные результаты оценены у 10 пациентов. Ни один 
из них не нуждался в хроническом гемодиализе. Средний 
уровень креатинина после операции составил 139,3±46,1 
мкмоль/л (от 102,4 до 260 мкмоль/л). Δ креатинина крови 
варьировала в пределах от 4,0 до 60,0 мкмоль/л, в среднем, 
25,3±17,6 мкмоль/л. Δ скорости клубочковой фильтрации, 
в среднем, не превышала 9,3±8,6 мл/мин. При среднем пе-
риоде наблюдения 42 месяца локорегиональных рецидивов 
ПКР ни в одном случае не выявлено. Метастазы в легкие об-
наружены у одного больного спустя 2 года после операции.

Экстракорпоральное удаление опухоли почки с почечной 
аутотрансплантацией является эффективным способом ор-
ганосохраняющей хирургии у пациентов с императивными 
показаниями к сохранению почки. Однако, эта методика со-
провождается высоким уровнем осложнений градации ≥3-4 
по Claviеn-Dindo, что необходимо учитывать при определе-
нии показаний к ее использованию. 

reziume 

Tirkmlis ujreduli kibos eqstrakorporuli 
organoSemanarCunebeli qirurgiis Sedegebi Tir-
kmlis autotransplantaciiT

1v.lesovoi, 1d.SCukini, 1g.xareba, 2i.antoniani, 
1a.lesovaia, 1v.demCenko, 2v.olxovskaia

1xarkovis erovnuli samedicino universiteti; 
2xarkovis diplomisSemdgomi ganaTlebis samedi-
cino akademia, ukraina

sisxlZarRvovani garTulebebis ganviTarebis 
simZimisa da albaTobis gaTvaliswinebiT, Tir-
kmlis eqstrakorporuli rezeqcia Tirkmlis 
ujreduli kibos dros tardeba iSiaTad da, 
umeteswilad, specializebul samedicino cen-

trebSi. statiaSi warmodgenilia aseTi opera-
ciebis gamocdileba.
kvlevaSi CarTuli iyo 12 pacienti, romelTac 

CautardaT eqstrakorporuli organoSemanarCu-
nebeli qirurgiuli Careva, SemdgomSi Tirkmlis 
autotransplantaciiT mlivi nawlavis Sesabamis 
midamoSi. erTi Tirkmeli hqonda 7  (58,3%) pacients, 
ormxrivi simsivne – 2 (16,7%), kontralateraluri 
Tirkmlis funqciis mniSvnelovani daqveiTeba – 
2 (16,7%), SefardebiTi imperatiuli Cvenebebi – 1 
(8,3%). ECOG-skaliT pacientis statusi 0, 1 da 2 
dafiqsirda, Sesabamisad, 3 (25%), 6 (50%) da 3 (25%) 
SemTxvevaSi. gorglovani filtraciis siCqarem 
pacientebSi Seadgina, saSualod, 51,5±16,8 ml/wT, 
kreatinis donem sisxlSi - 157,9±58,2 mkmol/l, 
sxeulis masis indeqsma - 27,7±4,9kg/m2. simsivnis 
saSualo zoma aRwevda 5,6±1,8 sm (3-dan 9 sm-mde). 
stadia T1 dafiqsirda 6 SemTxvevaSi, T3a – aseve 6 
SemTxvevaSi. invazia Tirkmlis venaSi aRiniSna 4  
pacientTan, paranefrul an sinusur cximSi – 4  
pacientTan, fialebis sistemaSi – 4  pacientTan. 
intrarenuli simsivne aReniSna 11 (91,7%) pacients. 
sxvadasxva tipis sisxlZarRvovani rekonstruqcia 
aucilebeli gaxda 4  (30%) pacientis SemTxveva-
Si (12-dan). sisxlis danakargi varirebda 400-700 
ml-is farglebSi, saSualod, 558,3±99,6 ml. opera-
ciisSemdgomi garTulebebi Clavien-Dindo mixedviT 
gradaciiT 3-4  dafiqsirda 5 (41,7%) pacientTan. 
oligoanuria operaciisSemdgom periodSi hqonda 
4  (33,3%) pacients, Tumca, hemodializi maTgan mxo-
lod ors dasWirda. operaciisSemdgomi letal-
oba aRiniSna 2 (16,7%) SemTxvevaSi. transplantan-
tis danakargis donem Seadgina 16,7% (sisxldena 
da Sardis qronikuli fistula).
Soreuli Sedegebi ganisazRvra 10 pacien-

tis SemTxvevaSi. arc erT maTgans ar dasWirda 
qronikuli dializi. kreatininis saSualo donem 
operaciis Semdeg Seadgenda 139,3±46,1 mkmol/l 
(102,4-dan 260 mkmoli/l-mde). sisxlSi kreatini-
nis Δ varirebda 4,0-dan 6,0 mkmol/l-is farglebSi, 
saSualod, 25,3±17,6 mkmol/l. gorglovani fil-
traciis siCqaris Δ, saSualod, ar aRemateboda 
9,3±8,6 ml/wT. dakvirvebis saSualod 42-Tvian pe-
riodSi Tirkmel-ujreduli kibos lokoregio-
nuli recidivis arc erTi SemTxveva ar gamovle-
nila. metastazebi filtvSi operaciidan 2 wlis 
Semdeg aRmoaCnda erT avadmyofs.
Tirkmlis simsivnis eqstrakorporuli mocile-

ba Tirkmlis autotransplantaciiT warmoad-
gens organoSemanarCunebeli qirurgiis efeqtur 
saSualebas pacientebSi Tirkmlis SenarCunebis 
imperatiuli CvenebiT. Tumca, am meTodikas Tan 
axlavs garTulebaTa maRali done, gradaciiT 
≥3-4  Claviеn-Dindo-s mixedviT, rac aucileblad 
gasaTvaliswinebelia Cvenebebis gansazRvrisas am 
meTodis gamoyenebasTan dakavSirebiT.


