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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.




REQUIREMENTS

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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URETEROCALICOSTOMY FOR RECONSTRUCTION OF THE UPPER URINARY TRACT

2Demchenko V., *Shchukin D., 3Antonyan L., 'Lisova G., 'Harahatyi A., 3Shus A.

!Kharkov National Medical University, *Regional Medical Clinical Center of Urology and Nephrology
named after V. Shapoval, Kharkov; *Kharkiv Medical Academy of Postgraduate Education, Ukraine

One of the most difficult problems of reconstructive surgery
of the upper urinary tract is hydronephrosis in patients with the
intrarenal pelvis, when it is impossible to perform an adequate
anastomosis between the ureter and the renal pelvis from the
side of the renal sinus. Similar difficulties occur in patients who
undergone multiple ineffective operations for hydronephrosis,
as well as in patients with urolithiasis with severe inflammatory
changes and scarring of the pelvic wall. In these clinical cases,
ureterocalicostomy (UC) is the only alternative to the lifelong
nephrostomy and nephrectomy.

For the first time, an anastomosis between the lower renal ca-
lyx and the ureter was performed in 1947 by Neuwirt K. in a
patient with urolithiasis [1]. However, this technique was used
very rarely, mainly to compensate for the failure of pyeloplasty
(reconstruction of the ureteropelvic junction). The widespread
introduction of this operation was restrained by a high rate of
anastomotic strictures. The modern technique of UC was de-
scribed in 1976 by Hawthorne et al., who proposed extensive
resection of the lower pole of the kidney as an important integral
part of this surgical intervention [2]. However, over the follow-
ing years, this operation has been performed quite rarely due to
its complexity and high probability of anastomosis failure. An
analysis of the largest studies has demonstrated that the rate of
negative results of UC can reach 20%-30% [3-8].

We conducted a retrospective study of the long-term results
of ureterocalicostomies performed in one specialized center and
analyzed the prognostic factors for the successful operation.

Material and methods. The study included 37 patients who
underwent an anastomosis between the ureter and the lower ca-
lyx from 2012 to 2019. The median age of 17 (45.9%) males
was 46.0+0.87 years (min=23; max=73; Q,;.=32-52) and 20
(54.1%) females was 58.5£0.82 years (min=22; max=72; Q,;.
,5—48-65.5) (p<0.048). Right-sided and left-sided operations
© GMN

were performed in 18 (48.6%) and 19 (51.4%) cases, respec-
tively. A single kidney occurred in 1 patient. A horseshoe kidney
was found in another patient. Duplication of the kidney and ure-
ter was observed in yet another case. UC was performed as a pri-
mary operation in 16 (43.2%) cases: 8 (21.6%) — hydronephrosis of
intrarenal pelvis, 8 (21.6%) — urolithiasis with primary or second-
ary changes of the ureteropelvic junction of intrarenal pelvis. In 21
(56.8%) patients, anastomosis between the ureter and the renal ca-
lyx was performed as a secondary or salvage surgical intervention:
13 (35.1%) — after unsuccessful pyeloplasty or endoureterotomy, 8
(21.6%) — after surgical treatment of urolithiasis, including percuta-
neous nephrolitholapaxy, ureterolithotripsy, and open pyelolithoto-
my. Stones in the lumen of the renal hollow system were registered
in 30 (81.1%) of 37 patients.

Signs of acute pyelonephritis on admission were observed
in 22 (59.5%) patients. Percutaneous nephrostomy prior to the
surgery was performed in 9 (24.3%) cases. In 5 (13.5%) cases,
lumbar urinary fistulas and paranephritis were observed after
preliminary surgical interventions.

The thickness of the renal parenchyma varied from 5 to 20
mm (an average of 13.6 mm). This parameter was less than 10
mm in 11 (29.7%) cases and more than 10 mm in 26 (70.3%).
The median blood creatinine level and glomerular filtration rate
(GFR) were 98.0+0.81 (min=72; max=146; Q,, ,.=84-114) and
6420.63 (min=40; max=98; Q,, .. =56-78), respectively.

All surgeries were performed with an open approach. Af-
ter cutting off the ureter from the pelvis, stones were removed
from the renal hollow system (n=28/75.7%) and in certain pa-
tients, a nephrostomy tube was placed through the middle ca-
lyx (n=17/45.9%). In 2 (5.4%) cases, the stones were evacuated
through the opened lower calyx. The next step was the identifi-
cation of the most convenient lower calyx using a tool inserted
into the lumen of the hollow system through an incision of the
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pelvis and the kidney resection was started afterwards. The spe-
cific aspects of this step of the surgery depended on the size and
location of the lower calyx, as well as the thickness of the renal
parenchyma. All surgical interventions were classified into two
groups according to the type of kidney resection:

Type 1 — with preserved renal parenchyma (more than 10
mm), resection was performed in warm ischemia conditions
with exposure and transection of the lower calyx at the level of
its fornix or neck with removal of the entire lower pole of the
kidney (n=27/72.9%). We tried to transect the calyx 3 to 5 mm
distal from the parenchymal resection area (Fig. 1a).

Type I1 - in cases where the thickness of the renal parenchyma
did not exceed 10 mm, the part of the lower pole was removed
in the area of maximal thinning of the parenchyma without renal
ischemia (n=9). The length of the part removed was usually lim-
ited to 1.5-2.0 cm (Fig. 1b).

In one case, a patient with a horseshoe kidney underwent a
direct anastomosis between the ureter and the extrarenal lower
calyx without kidney resection.

Fig. 1. Intraoperative images demonstrate various types of
the partial nephrectomy when performing ureterocalicostomy.
a — Type I resection. b — Type Il resection

All types of resection, according to the direction of its plane,
were also classified into transverse (perpendicular to the vertical
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axis of the kidney; n=17/48.6%) and oblique (at an angle of 45°
towards the vertical axis of the kidney; n=19/51.4%) (Fig. 2).

Fig. 2. The position of the anastomosis and the upper third of
the ureter after classical transverse resection and after resection
at an angle of 45°

For hemostasis, we applied separate z-shaped sutures on the
main damaged vessels of the renal parenchyma, preventing the
deformation of the opened calyx. In cases of large renal calyces
or opening several calyces, they were reduced by suturing or
reconstructed to fit the diameter of the calyx to the ureteric lu-
men. A running 4-0 polyglactin suture was afterwards used for
anastomosis between one of the semicircles of the renal calyx
and one of the edges of the spatulated ureter. The next step was
placing a 6 Fr/Ch ureteral stent and unclamping the renal artery.
After additional stitching of the damaged vessels, the anastomo-
sis was completed. In 12 cases, a horizontal mattress or running
stitches were placed on the renal parenchyma. The ureteral stent
was removed 2 months after the operation.

The median follow-up period was 7+0.06 years (min=3;
max=8; Q,, ,=6-7 years). The results were evaluated 3, 6 and
12 months after surgery and during annual follow-up visits
based on the analysis of the patients’ complaints, clinical pic-
ture, creatinine level and GFR, US, MDCT, or excretory urogra-
phy. Functional results were classified into three types: good (no
complaints, no signs of obstruction by medical imaging results,
clear visualization of the anastomotic lumen, good renal func-
tion); satisfactory (no complaints, good renal function, moder-
ate obstruction, the anastomotic lumen is not clearly visualized);
poor (obstruction, the anastomotic lumen is not visualized, renal
function deteriorated, frequent recurrent pyelonephritis, kidney
pain). Statistical analysis was carried out based on standard
methods of descriptive statistics using “Statistica 8.0” software.

Results and discussion. The median duration of sur-
gery was 170.0£0.95 minutes (min=120; max=210; Q,,
,s=150-180 minutes). The median volume of blood loss was
600.0+7.89 ml (min=250; max=900; Q,, ., =400-700 ml).
Warm renal ischemia was applied in 30 (81.1%) cases, main-
ly in Type I resections (100% of cases). Type II resections
were accompanied by renal ischemia in only 3 of 9 (33.3%)
patients (p<0.007). The median time of warm ischemia was
18+0.16 minutes (min=13; max=28; Q,, . =15-20 minutes).
There were no significant differences in this parameter be-
tween Type I and II resection groups (p>0.426).

Reconstruction of the lower renal calyces after resection
of the lower renal pole was performed in 6 (16.2%) patients
(Type I, n=5 (18.5%) and Type II, n=1 (11.1%); p>0.594). In
one (2.7%) case of a very wide lower calyx and thinned paren-
chyma of the lower pole, the whole calyx was sharply separated
from its neck, and anastomosis was performed between the ure-
ter and the calyceal neck tissue. In 3 (8.1%) cases, a very wide
calyceal cavity required hermetic suturing until its size matched
the size of the spatulated ureter. Another 2 (5.4%) patients had
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two or three calyces transected, which were sutured separately
(n=1/2.7%) or combined into one calyx (n=1/2.7%).

Early postoperative complications were observed in 14
(37.8%) patients. All complications were not severe and were
classified as grade I-II according to the Clavien-Dindo classifi-
cation. The most frequent complication was an exacerbation of
upper urinary tract infection (n=9/24.3%). Small retroperitoneal
hematomas not requiring surgery occurred only in 4 (10.8%)
patients. The formation of urinary fistulas was recorded in 6
(16.2%) cases. In all cases, the urinary fistulas reduced sponta-
neously within 2 weeks after surgery.

The univariate analysis of the prognostic value of certain
parameters of patients and surgeries revealed that the compli-
cation rate of ureterocalicostomy was objectively associated

with performing the secondary operation, with the presence
of acute pyelonephritis and urinary extravasation before the
intervention, with the use of warm ischemia more than 20
minutes, and with long duration of surgery (Table 1). Such
factors as patient’s age, thickness of the renal parenchyma,
plane type and angle of the resection, renal function param-
eters, as well as the use of warm ischemia were not statisti-
cally significant.

Analysis of long-term functional results of ureterocalicos-
tomy showed that the rate of good results was 81.1% (n=30),
of satisfactory results was 13.5% (n=5), and of poor results was
5.4% (n=2) (Fig. 3). One patient with a single kidney underwent
repeated ureterocalicostomies, and for another patient nephrec-
tomy had to be performed.

Table 1. The results of univariate analysis of the factors predicting the early complications of ureterocalicostomy

Patient and operation parameters Without c(lmplications With con_lplications P value, MANN-WHITNEY

(n=23) (n=14) U-test
Age over 60 years (n=11) 5(21.7%) 6 (42.9%) >0.180
Secondary operation (n=21) 10 (43.5%) 11 (78.6%) <0.044
Acute pyelonephritis before surgery (n=23) 9 (39.1%) 14 (100%) <0.001
Urinary extravasation before surgery (n=5) 0 (0%) 5 (35.7%) <0.004
Parenchyma thickness below 10 mm (n=11) 6 (26.1%) 5(35.7%) >0.540
Creatinine over 110 umol/L (n=13) 6 (26.1%) 7 (50%) >0.149
GEFR less than 60 ml /min (n=12) 6 (26.1%) 6 (42.9%) >0.297
Technique Type I (n=27) 16 (69.6%) 11 (78.6%) >0.554
Technique Type II (n=9) 6 (26.1%) 3 (21.4%) >0.749
Oblique resection (n=19) 12 (52.2%) 7 (50%) >0.897
Warm ischemia (n=30) 18 (78.3%) 12 (85.7%) >0.580
Warm ischemia 20 min or more (n=9) 2 (8.7%) 7 (50%) <0.008
Surgical time over 170 min (n=17) 7 (30.4%) 10 (71.4%) <0.021
Blood loss volume over 500 ml (n=19) 9 (39.1%) 10 (71.4%) >0.065
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c
Fig. 3. Frontal MDCT reconstruction in patients with good results of ureterocalicostomy.
a, d - Bype I resection; b, c - Type Il resection
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Table 2 shows the data obtained in the univariate analysis of the factors for predicting the results of ureterocalicostomy.

Table 2. The data obtained in the univariate analysis of factors predicting the outcomes of ureterocalicostomy

Patient and operation parameters Good_ result Satisfactory gr poor P value,
(n=30) result (n=7) MANN-WHITNEY U-test

Age over 60 years (n=11) 9 (30%) 2 (28.6%) >0.942
Secondary operation (n=21) 16 (53.3%) 5 (71.4%) >0.390
Acute pyelonephritis before surgery (n=23) 19 (63.3%) 4 (57.1%) >0.763
Urinary extravasation before surgery (n=5) 4 (13.3%) 1 (14.3%) >0.945
Parenchyma thickness below 10 mm (n=11) 5(16.7%) 6 (85.7%) <0.001
Creatinine over 110 pmol/L (n=13) 10 (33.3%) 3 (42.9%) >0.635
GEFR less than 60 ml /min (n=12) 9 (30%) 3 (42.9%) >0.516
Technique Type I (n=27) 24 (80%) 3 (42.9%) >0.054
Technique Type II (n=9) 5(16.7%) 4 (57.1%) <0.031
Oblique resection (n=19) 15 (50.0%) 4 (57.1%) >0.737
Warm ischemia (n=30) 25 (83.3%) 5(71.4%) >0.474
Warm ischemia 20 min or more (n=9) 6 (20%) 3 (42.9%) >0.212
Surgical time over 170 min (n=17) 14 (46.7%) 3 (42.9%) >0.857
Blood loss volume over 500 ml (n=19) 15 (50%) 4 (57.1%) >0.737

Among all the factors studied, only two parameters had a reli-
able prognostic value in terms of negative results of the opera-
tion: the thickness of the renal parenchyma of below 10 mm and
the use of Type II resection of the renal parenchyma.

During the entire follow-up period, recurrence of urolithiasis
in the operated kidney occurred in 5 (13.5%) patients. The size
of the stones ranged from 4 to 15 mm and averaged 7.3 mm.
In 3 (8.1%) cases, patients were admitted to the hospital due
to renal colic associated with obstruction of the ureterocalicos-
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tomy area. Intracorporeal ureterolithotripsy was performed in 2
(5.4%) cases, and extracorporeal lithotripsy was performed in
one (2.7%) case. Two (5.4%) patients with asymptomatic stones
without signs of obstruction refrained from treatment and cur-
rently are under dynamic observation. Good patency of the
ureterocalyceal segment is confirmed by ureteroscopy and com-
puted tomography data.

Angular deformation of the junction of the ureter with the
lower calyx was recorded in 13 (35.1%) patients (Fig. 4). In
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most cases, angular deformation was observed in patients who
underwent transverse resection of the lower pole of the kid-
ney (n=10/58.8%) out of 17 patients. In the oblique resection
group, this problem occurred only in 3 (15.8%) out of 19 pa-
tients (p<0.011). Comparison of patients with Type I and Type
II resection showed no objective differences of the incidence of
angular deformation in both groups (4 out of 9 patients (44.4%)
compared to 9 out of 27 (33.3%), respectively, for Type I and II
resection; p>0.552).

Fig. 4. Patients with angular deformity of ureterocalyceal
anastomosis

The anastomosis between the ureter and the lower renal calyx
is one of the reconstruction methods of the upper urinary tract,
which is used in rare clinical situations. The main priority of this
surgical approach is to connect tissues containing urothelium
and having a similar histological structure, blood supply system
and innervation.

Ureterocalicostomy is one of the complex surgical proce-
dures, which is due not only to the need for extensive kidney
resection and reconstruction of the lower calyx, but also to fre-
quent use of warm renal ischemia, which puts a surgeon within
a narrow time frame. Currently, there are three main problems
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that significantly restrain the active use of this operation: high
technical complexity, lack of sufficient experience in perform-
ing these surgical procedures, and poorly predicted long-term
results. However, over the last decade, there has been a growing
interest in performing the procedure of urinary tract reconstruc-
tion, both open and laparoscopic [9-12]. For a long time, UC
was considered exclusively as a secondary or salvage operation,
but with the improvement of the surgical techniques, the indica-
tions for its use became wider. In our study, the primary UC was
performed in 43.2% of patients with intrarenal hydronephrosis
or urolithiasis with secondary changes in the ureteropelvic junc-
tion. At the same time, the parenchyma thickness exceeded 10
mm in 70.3%.

From our point of view, for the “ideal” ureterocalicostomy it
is necessary to focus on several aspects of this operation:

- the depth of kidney resection must match the thickness of
the renal parenchyma or even exceed this parameter in order to
carefully isolate and preserve the calyceal tissue which is used
for anastomosis;

- it is desirable that only one calyx is opened during kidney
resection, since the restoration of the second calyx integrity will
require an increase in the warm ischemia time, and unnoticed
calyx damage can lead to the formation of a urinary fistula;

- the anastomosis should not be deformed in the postoperative
period, which requires performing the “oblique” kidney resec-
tion;

- the lumen of the opened calyx should match the size of the
lumen of the spatulated ureter, since the large size of the calyx
opening will require its suturing or reconstruction, which also
increases the warm ischemia time.

The thickness of the renal parenchyma is the most important
parameter of ureterocalicostomy, since it affects the type and
volume of renal resection, the need for renal ischemia applica-
tion, and the long-term treatment results. In this regard, we have
identified two different types of renal resection. Type I is a more
complex surgical procedure, since in all cases it requires the use
of warm renal ischemia, careful stitching of a large number of
damaged vessels, and is often accompanied by reconstruction of
the lower calyceal group. In our work, the calyceal reconstruc-
tion was necessary in 18.5% of patients with Type I resection
and in 11.1% of patients with Type II resection (p>0.571). Renal
ischemia in Type II renal resection was used much less frequent-
ly (33.3% compared to 100%; p<0.002). Both types of renal re-
section did not significantly differ in the rate of postoperative
complications, and were not predictors of complications. How-
ever, univariate analysis has shown that Type II kidney resection
is a negative predictor of the long-term outcome of surgery.

From our point of view, besides the volume of the removed
parenchyma, during resection of the lower pole of the kidney,
it is necessary to evaluate the angle of its plane. Although the
classical transverse guillotine resection makes it possible to reli-
ably isolate the lower renal calyx, it has certain disadvantages.
In particular, an anastomosis between the spatulated ureter and
transversely incised renal calyx usually results in the formation
of a ureter bend towards the lumbar muscles. In our study, the
angular deformation of the junction between the ureter and the
lower calyx, was recorded in 35.1% of cases, was reliably as-
sociated with the use of transverse resection and did not depend
on the usage of Type I or II resection. It is also necessary to take
into account that when performing a strictly transverse incision
of the lower pole, the upper third of the ureter and the actual
anastomosis area lie on the lumbar muscles. With active scar tis-
sue formation in the postoperative period, this can lead to its de-
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formation, narrowing, and disruption of blood flow. Due to this
circumstance, we recommend a guillotine resection of the lower
pole at an angle of 45°, open upwards. This maneuver allows
you to isolate the area of the anastomosis from the contact with
the lumbar muscles and scar tissue surrounding the kidney. In
this case, the anastomosis is completely covered from below by
the renal parenchyma. In this study, we used oblique resection
in most patients (51.4%). According to the univariate analysis,
it was not associated with postoperative complications and was
not a predictor of the negative long-term results of surgery.

However, the ability to perform ureterocalicostomy with this
type of resection significantly depends on the highly variable
calyceal anatomy. In particular, it depends on the presence of
calyces which are anterior or true vertical. In our work, the num-
ber of the lower calyces group varied from 1 to 4. At the same
time, anastomosis with the anterior lower calyx was applied in
11 (29.7%) cases (mainly with the help of oblique resection).

Given the large number of secondary operations and the pres-
ence of preoperative acute inflammatory changes in the urinary
tract and retroperitoneal space, the frequency of early postopera-
tive complications in our work was relatively low (37.8%). In
addition, they were classified as of light or moderate severity
and did not require additional surgical procedures. The univari-
ate analysis showed that the most significant predictors of the
UC complications are warm renal ischemia for more than 20
minutes, the secondary nature of the operation, the long duration
of the surgical intervention, and preoperartive presence of acute
pyelonephritis and urinary extravasation.

The rate of good results among our patients was high (more
than 80%). Poor results were recorded only in 2 (5.4%) of 37
patients. Nephrectomy was performed in one of them. In the sec-
ond case, a repeated ureterocalicostomy of the solitary kidney
was performed, which was accompanied by a good long-term
result. Among the factors of negative prognosis of long-term
results, it is necessary to distinguish the thickness of the renal
parenchyma less than 10 mm and the use of Type II resection.
However, these parameters are interrelated, since Type II resec-
tion is used only in patients with thinned renal parenchyma.
Therefore, the thickness of the parenchyma less than 10 mm,
from our point of view, is the most important predicting factor
of a negative result of surgery.

Conclusion. The presented work demonstrated a high level of
good results of ureterocalicostomy. The most important predic-
tor of the long-term outcome of surgery was the thickness of the
renal parenchyma less than 10 mm. Using oblique resection of
the lower kidney pole allows you to isolate the area of the anas-
tomosis from contact with the lumbar muscles or scar tissue of
the retroperitoneal space to avoid its angular deformation.
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SUMMARY

URETEROCALICOSTOMY FOR RECONSTRUCTION
OF THE UPPER URINARY TRACT

2Demchenko V., ?Shchukin D., 3Antonyan I., 'Lisova G.,
"Harahatyi A., 3Shus A.

'Kharkov National Medical University; °Regional Medical
Clinical Center of Urology and Nephrology named after V.
Shapoval, Kharkov, *Kharkiv Medical Academy of Postgradu-
ate Education, Ukraine

The paper provides a retrospective study of long-term results
of ureterocalicostomy (UC) performed in one specialized center.

The study included 37 patients who underwent UC as a pri-
mary (43.2%) or secondary (56.8%) operation for intrarenal
hydronephrosis or urolithiasis. All surgical interventions were
classified into two groups according to the type of kidney re-
section: Type I - if the kidney parenchyma was more than 10
mm, the entire lower pole of the kidney was removed (72.9%);
Type II — if the parenchyma was less than 10 mm, a part of the
lower pole (1.5-2.0 cm) was removed in the zone of maximal
parenchymal thinning (24.3%). All resections, depending on the
angle of their plane, were also divided into transverse (48.6%)
and oblique (51.4%).

Early postoperative complications were observed in 14
(37.8%) patients. All complications were not severe and were
classified as Grade I-II according to the Clavien-Dindo sys-
tem. The univariate analysis showed that the predictors of UC
complications are the long duration of the operation, warm re-
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nal ischemia for more than 20 minutes, the secondary nature of
the operation, as well as the presence of acute pyelonephritis
and urinary extravasation before the operation. The rate of good
long-term results was 81.1% (n=30), satisfactory — 13.5% (n=5),
poor — 5.4% (n=2). The reliable prognostic value in terms of
negative surgery results had: the thickness of the renal paren-
chyma below 10 mm, as well as the use of Type II resection of
the renal parenchyma.

Conclusion. A high level of good UC results was demon-
strated. The most important predictor was the renal parenchyma
thickness less than 10 mm.

Keywords: ureterocalicostomy, ureteric reconstruction, hy-
dronephrosis of the intrarenal pelvis

PE3IOME

YPETEPOKAJIMKOAHACTOMO3 TP PEKOHCTPYK-
M1 BEPXHUX MOYEBBIX IYTEM

12]lemuenko B., Illyxkun M., *Antonsin U., UlecoBas A.,
'Tapararblii A., *Illyce A.

Xapvko6ckuil  HAYUOHATbHBIT  MCOUYUHCKULL  YHUBCPCUMEN,
’KHII XOC «Obnacmmnoti MeOUYuHCKuil KIUHUYECKUll YeHmp
yponoauu u negpponozuu um. B.U. [llanosanay, Xapvros, *Xapo-
KOBCKASI MEOUYUHCKASL aKadeMusl ROCIeOUNIOMHO20 006pa3oea-
nus, Ykpauna

B crarbe npezncTaBieHo peTpOCIEKTUBHOE UCCIICI0BAHUE OT-
JAJICHHBIX PE3YJIbTaTOB YypeTepokaaukoaHacToMo3oB (YKA),
BBIIIOJIHEHHBIX B OTHOM CIICIIMAIN3UPOBAHHOM LIEHTpE.

B uccnenoBanue ObUTH BKJIFOYEHBI 37 TMAIMCHTOB, TIEPEHEC-
mux YKA B kadectBe nepBuuHOi (43,2%) wim BTOPUYHOM
(56,8%) oneparuu 1o MOBOY BHYTPHIIOUEUHOT0O THAPOHE(DpO3a
WIN MOYEKaMEeHHOI Oose3Hu. Bee xupypruyeckue BMelaTelib-
cTBa OBUTH pa3JelieHbl Ha JIBE TPYIIbI B 3aBUCUMOCTH OT THIA
pe3eKuuy Mouku: TUM | - ecnu mapeHxuMa MOYKH COCTaBIIsuIA
6osee 10 MM, ymassicst Bech HIKHHUN Tostoc mouku (72,9%);
Tun II - ecnin mapenxuma Obuta MeHee 10 MM, yaaJIsiiIl TOJIBKO
yacThb HKHero nomoca (1,5-2,0 cM) B 30He MaKCUMAaJILHOTO MC-
TOHUEHUS napeHxuMsl (24,3%). Bce pesexiyu, B 3aBUCIMOCTH
OT yIVIa X IUIOCKOCTH, TaKXe ObLIN pa3/eIeHbl Ha IoNepeyHbIe
(48,6%) u xocsle (51,4%).

PanHue mocneonepantoHHbIE OCJIOXKHEHUsS HAOMIONANUCh Y
14 (37,8%) nauuenTtoB. Bece ocnoxHeHus He ObUTH Cephe3HbIMU
U XapaKTepH30BaINCh, Kak -1 rpaganus B COOTBETCTBUM C cu-
cremoii Clavien-Dindo. YHuBapuaHTHBII aHann3 1mokasaln, 4To
npeaAnKTopamu ocinoxHeHnd YKA sBistoTcs 6onblias npoao-
JKUTEJIBHOCTh OIepaluy, BpeMs TEIUIOBOM MIIEMHUHU IOYKU 00-
nee 20 MUHYT, BTOPHYHBII XapakTep olepaluu, a TakKe Hajlu-
4pe OCTPOro nuenoHedpuTa U 3aTeka MOYM Hepes oreparueii.
YpoBeHb XOpOIIUX OTJAJICHHBIX pe3yibratoB coctaBmi 81,1%
(n=30), ynosnerBoputenbHbix - 13,5% (n=5), mioxux - 5,4%
(n=2). JlocToBepHOE NMPOrHOCTUYECKOE 3HAUYECHHE C TOUKHU 3pe-

HMS OTPHULATEIbHBIX PE3yJIbTaTOB ONEPALM UMEIHU: TOJIINHA
IIOYEYHOH MapeHXUMBbl MeHee 10 MM, a TakKe UCIOJIb30BaHHE
pesexuuu I Tuna noyeyHoi napeHXMMBI.
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