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K CBEAEHUIO ABTOPOB!
[Ipu HampaBIeHUY CTAaTbH B PEAAKITHIO HEOOXOINMO COOITIOATh CISAYIONINE TIPABHIIA;

1. CraTps 1oyKHA OBITH MPECTABICHA B IBYX DK3EMILISIPAX, HA PYCCKOM MJIM aHTIIUHCKOM SI3bI-
Kax, HarleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OHOIl CTOPOHE CTAHIAPTHOIO JIUCTA ¢ INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBIH WPUQT U1 TEKCTa Ha PYCCKOM U
anruiickoM sizpikax - Times New Roman (Kupuaauima), Ui TekcTa Ha TPY3UHCKOM SI3BIKE CIIETyeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykornrcu, HaneyaraHHOW Ha KOMITBIOTEPE, JTOJDKEH
o51Th IprTO’keH CD co crarbeit.

2. Pa3mep craTbu 10TKEH OBITH HE MEHEE IECSTH 1 He OoJiee 1BaALaTH CTPaHUI] MAIIHOIINCH,
BKJIIOUAsl yKa3arellb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPY3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIIEHBI AKTYyaIbHOCTh JJAHHOTO MaTepHalla, METO/IbI U Pe3YIIbTaThI
UCCIIeIOBaHUS U MX 00CYKACHHE.

[Ipu npencTaBIeHNN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJIMYECTBO IKCIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIIHECS METOABl 00e3001MBaHUs U
YCBIMICHHUS (B XOJ€ OCTPBIX OIBITOB).

4. K crarbe JOIKHBI OBITH IPUIIOKEHBI KpaTKoe (Ha MOJICTPAaHUIIbI) Pe3OMe Ha aHIIIMICKOM,
PYCCKOM M I'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIEIYIOLINE pa3aesbl: Lieb UCCIeI0BaHNs, MaTepHua U
METO/IBI, PE3YJILTAThI M 3aKIFOUSHHE) U CIIUCOK KITtoueBbIX ciioB (key words).

5. Tabnuupl HEOOXOIUMO NPECTABIATE B Ie4aTHOM hopme. DoTokonuu He TpuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOTKHBI OBITH 03aryIaBICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (DOTOKOIHMHU C PEHTTEHOTPAMM - B HO3UTUBHOM
n300paxeHnH. PUCYyHKH, YepTeKU U IuarpaMmbl CIeLyeT 03arIaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff hopmare.

B noanucsix k MukpogotorpagusaM cieayeT yKa3bBaTh CTEIICHb YBEIMUCHHUS YePEe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIPETHALIUH CPE30B.

7. ®aMUIIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJATCS B OPUTHHAIBHON TPAHCKPUIILINH.

8. I[Ipu opopmnennn u HarpaBneHun crtared B kypHanm MHI nmpocum aBTOpOB cobmronars
NpaBuIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSAX K PYKOMHUCSM, IPEACTABISIEMBIM B ONOMEIUIIMHCKHUE
JKYpHAJIbD», TPUHATHIX MeXKIyHapOAHBIM KOMHUTETOM PEIaKTOPOB MEAMLMHCKUX JKYpPHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIe Kax /101 OPUTHHATIBHOM CTaThU MPUBOIUTCS OMOIHOrpadguyeckuii cucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPbIE UMEIOTCS CChUIKU B TeKcTe. CIHCOK COCTaBIsIeTCs B
andaBUTHOM MOpsAKEe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK IPUBOAUTCS Ha sI3bIKE OpUrMHana. B
CIMCKE JINTEPATyPhl CHavYajIa MPUBOIATCS PaOOThI, HAIMCAHHBIE 3HAKAMU TPY3MHCKOTO anaBuTa, 3aTeM
KApuuien u naruauned. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTATbH JAIOTCS B KBaIPaTHBIX
CKOOKax B BU/I€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmh-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 32 IMOCTETHNUE 5-7 JIET.

9. ns momydeHus MpaBa Ha MyONHMKALMIO CTaThs TOJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJICHUS BU3Y U CONPOBOIUTEIBHOE OTHOILICHHUE, HAIMCAHHBIC WJIM HAlledaTaHHbIC Ha OJIaHKe
Y 3aBE€PEHHBIE MOJIHCHIO U NIEYaThIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBIO MPUBEACHBI UX
(amuIMM, UIMEHAa U OTYECTBA, YKa3aHbl CIIy>KeOHBIH M JOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble KoopAuHaThl. KonmuuecTBo aBTOPOB (COABTOPOB) HE TOJHKHO MPEBBIIIATE IISITH YEJIOBEK.

11. Penakuus ocraBisieT 3a cOO0 MpaBo COKpallaTh U UCHPaBIATh cTarbi. Koppekrypa aBropam
HE BbICBUIAETCS, BCS paboTa U CBEpKa MIPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HenomycTuMO HarpaBiieHHE B pefaklMIo padoT, MPeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeIbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX M3IAHUSX.

Hpﬂ HApyHI€HUU YKa3aHHbIX IPaBUJI CTATbU HE paCCMaTPUBAIOTCH.




Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or compu-
ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width, and 1.5 spacing
between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to Georgian and Russian
materials). With computer-printed texts please enclose a CD carrying the same file titled with Latin symbols.

2. Size of the article, including index and resume in English, Russian and Georgian languages must
be at least 10 pages and not exceed the limit of 20 pages of typed or computer-printed text.

3. Submitted material must include a coverage of a topical subject, research methods, results,
and review.

Authors of the scientific-research works must indicate the number of experimental biological spe-
cies drawn in, list the employed methods of anesthetization and soporific means used during acute tests.

4. Articles must have a short (half page) abstract in English, Russian and Georgian (including the
following sections: aim of study, material and methods, results and conclusions) and a list of key words.

5. Tables must be presented in an original typed or computer-printed form, instead of a photocopied
version. Numbers, totals, percentile data on the tables must coincide with those in the texts of the
articles. Tables and graphs must be headed.

6. Photographs are required to be contrasted and must be submitted with doubles. Please number
each photograph with a pencil on its back, indicate author’s name, title of the article (short version), and
mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink
(or black ink). Photocopies of the X-ray photographs must be presented in a positive image in tiff format.

Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper. In
the subtitles for the microphotographs please indicate the ocular and objective lens magnification power,
method of coloring or impregnation of the microscopic sections (preparations).

7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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RESULTS OF EXTRACORPOREAL NEPHRON-SPARING SURGERY
FOR RENAL CELL CARCINOMA WITH AUTOTRANSPLANTATION

Lesovoy V., 'Shchukin D., 'Khareba G., 2Antonyan L., 'Lisova G., 'Demchenko V., 20Olkhovska V.

!Kharkiv National Medical University; > Kharkiv Medical 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,
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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 pmol/L (on average 157.9+58.2
umol/L), and the body mass index (BMI) from 21.8 to 39.4 kg/
m? (on average 27.7+4.9 kg/m?).

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
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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.

Fig. 1. MDCT frontal plane reconstructions and intraoperative images demonstrating the solitary kidney tumors extending into
the main renal vein

54



GEORGIAN MEDICAL NEWS
No 10 (307) 2020

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- The kidney was transferred to a separate table, flushed with
ta, and in cases of the right-sided tumors, the vein was dissected cooled Custodiol HTK solution and surrounded with chipped ice
off along with a portion of the inferior vena cava. The ureter was afterwords. One surgical team started extracorporeal removal of
transected at the level of its middle third. 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.
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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.

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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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

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
pumol/L (from 102.4 to 260 umol/L). A creatinine varied from 4.0
to 60.0 umol/L (on average, 25.3£17.6 umol/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].
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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.
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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.etal.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-
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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

N of patients . .
Ne Authors N O.f all with kidney COl.d 1sch(.am1a Complications Graft Survival rate
patients time,min loss
tumor
1 I\;’QC [?'5(]:. 108 14 14% 5-year OS 70%
Morgan
2 W.R. et al. 14 14 S-year CSS 54.9%
[16]
. N
3 T;all'n[%]et 52 7 eillilvfrild_lzl‘;glﬁe 5(9.7%) | 50% disease recurrence
median follow-up
Janssen 83.5+40.7 months. 6
1 0/ ).
4 | MWW [18] 12 12 195 [160-280] | Clavien>1I 6 (50%) 0 pts died (50%): 5 from
recurrence disease. 5 pts
(41.6%) are alive, without
evidence of tumor relapse
Intraoperative com-
Gritskevich plications 3 (8,1%) .
5 A.A.etal 37 37 151.4 Postoperative com- | 3 (8.1%) 214 morslﬂ:/idl:f ase-free
[19] plications Clavien > vy
101 10 (27.0%)
Mickisch Clavien > 11 o Progression in 2 pts over
6 G.H.J. [20] 36 36 3 (8.3%) 1(2.8%) 2.8 years
ien >
7 Iéonﬁy?lg?; 9 9 112.6 C‘l‘azzzlll“;/ol)ll 0 No progression
After 37.8 months in 2
Kulisa M Clavien > I11 8 2 (18.2%) pts with local
8 [22] ' 11 11 (72 7;/) (18.2%) recurrence and 5 (45.4%)
e e patients with mts with 2
deaths (18.2%)
35 mec y 4 (25%) nok.
Stormont TJ o peuunus; 37,5% nanueH-
? [23] 20 20 4 (20%) TOB OBUTH CBOOOHBI OT
OITYXOIIH M TEeMOJHAITI3a

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
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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

"Lesovoy V., 'Shchukin D., 'Khareba G., 2Antonyan 1.,
'Lisova G., 'Demchenko V., 20Olkhovska V.

!Kharkiv National Medical University, ° 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 umol/L, and the body mass
index (BMI) was 27.7+4.9 kg/m?. 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.
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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
pmol/L (from 102.4 to 260 umol/L). A serum creatinine varied
from 4.0 to 60.0 umol/L (on average 25.3+17.6 umol/L). A 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.

PE3IOME

PE3YJIBTATBI 3KCTPAKOPIIOPAJIBHOM OPIAHO-
COXPAHSIIOIIEN XUPYPIMM MOYEYHO-KJIETOY-
HOI'O PAKA C AYTOTPAHCILIAHTAIIMEN ITOUKH

1JTecosoii B.H., 'IIlykun 1.B., 'Xapeoa I.I'., 2 Antonsin U.M.,
Jlecoasi A.B., !Tlemuenxo B.H., 20uibxoBckast B.H.

! Xapbroeckuil HAYUOHANLHBIT MEOUYUHCKULL YHUGEpCUmemn, 2
Xapvrosckas meduyunckaa akaoemus nocieOuniomMHo2o oopa-
s06anusi, Ykpauna

B cBs3u ¢ BBICOKOW CIIOKHOCTBIO U BEPOSTHOCTBIO COCYAU-
CTBIX OCJIOXKHEHUH 3KCTPAKOPHOpPAIbHbIE PE3EKIUH MOYKU MO
MOBOJy nodeuHo-KineTouHoro paka (ITKP) Bemonustores peaxo
U TIPEUMYILECTBEHHO B CHENHAIN3UPOBAaHHBIX LeHTpax. [Ipen-
CTaBJIEH OIIBIT MPOBEJICHUS ITUX OMEPAIHA.

B uccnenoBanmne BKIIOUEHB! 12 MaeHTOB, KOTOPBIM BBITION-
HSJTACh SKCTPAKOPIIOPaNbHAsk OPraHOCOXPAHSIOMAs XUPYPrust ¢
MOCINIETYIOIEH ayTOTPaHCIIIAHTAIMEN TTOYKH B TOB3/IOLIHYIO
obnacte. EnuncTBenHas nouka Oputa y 7 (58,3%) manueHTos,
JBycTopoHHMe omyxonu —y 2 (16,7%), cymecTBeHHOe CHUXe-
HHEe (YyHKIUH KOHTpanaTepanpHoii mouku —y 2 (16,7%), otHo-
CUTEIbHBIE UMIIEpAaTHBHBIE MokazaHus - y 1(8,3%) GombHOTO.
Onenka craryca 6onpHoro 1o mkaine ECOG 0, 1 u 2 3apuxcu-
poBana B 3 (25%), 6 (50%) u 3 (25%) HabnronEHUIX, COOTBET-
cTBeHHO. CKOPOCTh KIIyOOUKOBOH (pMIIBTPALIUM y MALMEHTOB, B
cpentem, coctaBuna 51,5+16,8 Mi1/MUH, ypOBeHb KpeaTHHHUHA
KpoBH - 157,9+58.2 Mxmob/11, nHIeKe Macchl Tena — 27,7+4,9
kr/M2. CpeziHue pasMepsl omyxoseit qocturand 5,6+1,8 cm (ot 3
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10 9 cm). Cragus T1 3adukcupoBana B 6 cirydasix, T3a — Takke
B 6 HaOmoneHusax. VHBa3us B I0YEYHYIO BEHy OTMedaach y 4
0O0JIbHBIX, B MTapaHepabHbIi X CHHYCHBII )XUp — y 4, B IIpo-
CBET YallleYHO-JIOXaHOYHOH cucTeMsl — y 4. MIHTpapeHaibHbIe
omyxounu oOHapyxensl y 11 (91,7%) nanueHros.

PasnuuHble BUABI COCYANCTONH PEKOHCTPYKLMH OBbUIM HEOO-
xomuMsl 4 (30%) u3 12 nauuenros. CpenHee BpeMs XUpypru-
YeCcKUX BMeluarenbeTB pocrurano 270,8+25,0 muHyT. Bpems
XOJIOJIOBOH HMILIEMHH MPHU IKCTPAKOPIIOPATLHOW PE3CKIUH 10Y-
KM, B cpelHeM, coctaBuio 47,8+7,8 munyt. CpeaHuid nepuon
OT Hayajla 0 KOHLA HAJIOKEHUs COCYIUCThIX aHACTOMO30B CO-
craBui 56,4+6,4 MunyTel. O0BbEM KPOBOIIOTEPU BapbHPOBAJ B
npenenax ot 400 1o 700 mu, B cpennem, 558,3+99,6 mu. Ilocie-
onepanroHHbIe ocinokHeHus rpamanuu 3-4 mo Clavien-Dindo
3a¢ukcupoBansl y 5 (41,7%) nanuentos. Onuroanypus B I0-
cieonepaoHHoM nepuone umena mecro y 4 (33,3%) 6osb-
HBIX, OJIHAKO TeMO/HaNN3 ObUT HEOOXOUM TOJBKO IBYM M3 HHX.
[TocneonepaunonHas JieTaIbHOCTh oT™MeudeHa B 2 (16,7%) ciy-
yasix. YpoBeHb IOTEPU TpaHCILIaHTaTa coctaBuil 16,7% (KpoBo-
TEUCHUE U XPOHUUECKHIH MOYEBOW CBUIIL).

OtnasieHHbIe pe3ynbTaThl olleHeHs! Y 10 nanuenToB. Hu onun
U3 HUX He HY)KAaJci B XpOHHYEeCcKoM remozpuanuse. CpenHuii
YpOBEHb KpeaTHMHHUHA Iocie omepaunuu cocraBui 139,3+46,1
MKMOITB/T (0T 102,4 mo 260 MKMOIB/)T). A KpeaTHHUHA KPOBH
BappupoBaja B npeaenaax ot 4,0 10 60,0 MKMOJIB/JI, B CPEIHEM,
25,3+17,6 MkMomnb/i. A CKOPOCTH KIIyOOYKOBOM (DMIIBTpALINH,
B cpenHeM, He npesbimana 9,3+8,6 mu/mun. [Ipu cpenxem me-
puoae HaOmoneHus 42 Mecsia JOKOPErHOHABHBIX PELUIUBOB
IIKP Hu B o1HOM citydae He BbIsBI€HO. MeTacTasbl B JIerKue 00-
Hapy’KEHbI Y OZTHOTO OOJIBHOTO CITYCTs 2 rojia 1ocie Olneparm.

DKCTpaKopIIOpabHOE YIaJICHUE OITyXOJIU IOYKHU C OYEYHOH
ayTOTpaHCIUIAHTALMEH sBIsieTcs] P PEKTHBHBIM CIIOCOOOM Op-
raHOCOXPAHSIOIICH XHUPYPIUH Yy MALMEHTOB C UMIICPAaTHBHBIMU
IIOKA3aHUSIMU K COXpaHEHHIo Mo4ku. OJHaKO, 3Ta METOJUKA CO-
IIPOBOJKAACTCS BEICOKMM YPOBHEM OCJIOKHEHMH rpagaunu >3-4
no Clavien-Dindo, 4To HE00X0AMMO YUNTHIBATh TIPH OIIpeiesie-
HUM NIOKa3aHUHU K €€ HCII0Ib30BaHHUIO.
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