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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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POSTOPERATIVE HEMORRHAGE AS A COMPLICATION
OF A PARTIAL NEPHRECTOMY: FREQUENCY, FEATURES AND MANAGEMENT

Styopushkin S., Chaikovskyi V., Chernylovskyi V., Sokolenko R., Bondarenko D.

City Clinical Hospital Ne4, Dnipro, Ukraine

Currently, partial nephrectomy (PN) is considered to be the
“gold standard” for the surgical treatment of renal tumors up to
7 cm (T1b) when technically possible [1,2]. These recommenda-
tions are based on the equivalent oncological results of radical
nephrectomy (RN) and PN, but an increased risk of chronic re-
nal failure after RN [3—7]. A number of authors have shown that
not only the size of the tumor affects the choice of the surgical
treatment, but also the volume of preserved functioning paren-
chyma, which expands the indications for performing PN [8].
Over the past decade, several nephrometric systems have been
implemented into practice in order to facilitate preoperative
decision-making, planning of surgery and predicting possible
complications of PN [8-10]. Bleeding is one of the most danger-
ous and serious complications; it occurs in 2-6% of cases after
PN [11-13]. This complication requires proper management,
namely: from observation to selective angioembolization and, in
rare cases, the need to perform salvage nephrectomy.

The aim of our work was to study the nature of possible post-
operative complications and determine the frequency and causes
of delayed postoperative bleeding as a result of PN.

Material and methods. In our department, from January 2008

to December 2019, 175 PN were performed by a single surgeon: 41
were laparoscopic. In 152 cases kidney cancer was detected. Table
1 shows the characteristics of the groups of operated patients with
traditional open access and laparoscopic surgery.

Diagnostic examination of patients included clinical exami-
nation, laboratory and instrumental (ultrasound, dynamic neph-
roscintigraphy, enhanced computed tomography (CT)) etc. We
used the R.E.N.A.L nephrometry scale for preoperative plan-
ning and predicting of the PN [9].

In terms of the stage of the kidney cancer, concomitant dis-
eases and their complications, sex and age, both groups of pa-
tients were comparable. In the LPN group, the average size of
the removed tumor was smaller, which is associated with a care-
ful selection of patients at the beginning of the development of
laparoscopic techniques [14].

In our study, the majority of patients (38% OPN\58% LPN)
had a tumor in the lower pole. A tumor of the middle part of
the kidney was detected in 33% of patients in the OPN group
and in 22% of patients in the LPN group. Rarely, the location of
the tumor was in the upper pole - 29% and 20% in both groups,
respectively.

Table 1. The characteristics of the groups of operated patients with traditional open access and laparoscopic surgery

Open partial nephrectomy (OPN)
(n=134)

Laparoscopic partial nephrectomy (LPN)
(n=41)

female— 60 (45%)

female— 23 (56%)

Patient’s sex

male— 74 (55%)

male— 18 (44%)

Median age, years

55 (33-79)

54 (48-75)

Side

right kidney — 72 (54%)

right kidney — 26 (63%)

left kidney — 62 (46%)

left kidney — 15 (37%)

Tumor localisation

upper pole— 39 (29%)

upper pole — 8 (20%)

median part — 44 (33%)

median part — 9 (22%)

lower pole— 51 (38%)

lower pole — 24 (58%)

Median tumor diameter, cm

3,8 (1,5-7,5)

2,9 (1,5-5,0)

RENAL score, points

9-10

6-7
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According to the stages of the tumor process, the patients
were divided as follows (OPN /LPN): stage T1a was diagnosed
in 56%/68% of the patients, stage T1b - in 23%/10% cases, stage
T3a - in 7%/12% of the patients respectively. Benign neoplasia
were histologically confirmed in 14%/10% of cases (Fig. 1).
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Fig. 1. Patient’s division according to a tumor stage

For the open partial nephrectomy, a retroperitoneal approach
was used in the 10-11th intercostal space. Resection was per-
formed in the border of the visually unchanged tissues. Quite of-
ten, it was necessary to use warm ischemia of the kidney (74%).
The use of the renal ischemia technique reduced intraoperative
bleeding and improved control of the cavity system and segmen-
tal vessels by reducing renal tissue turgor.

Moreover, the use of ischemia improved visualization and tissue
isolation, which makes possible to perform high-quality resection
of the entire tumor within healthy tissues, and also facilitated su-
turing of the renal parenchyma in the area of the resected tumor
surface. In the case of opening the collecting system of the kidney
(72%) or injury of segmental vessels (15%), they were hermetically
sutured with a monofilament N3-0, 26 mm needle.

To ensure the best hemostasis, the resection surface was tam-
poned with a SURGICEL hemostatic mesh, the renal parenchyma
was sutured with a monofilament NO in order to bring the wound
edges closer together and cover the post-resection defect. The last
stage of the operation is one of the most important, because insuf-
ficient sealing of defects leads to an uncontrolled bleeding.

After improving the technique and stages of the operation of
open partial nephrectomy, we proceeded to perform laparoscop-
ic operations. It should be noted that by this time we had already
accumulated sufficient experience in laparoscopy on the upper
urinary tract.

The key to a successful laparoscopic partial nephrectomy is an

adequate renal hemostasis in the time of the tumor excision and
reconstruction of the collecting system in a short time frame. To
achieve adequate hemostasis, we use the direct Satinsky clamp,
which provides a more reliable clamping of the renal vesicles and
requires significantly less time to remove the compression of the
renal sinus, thereby reducing the time of warm ischemia [14,17].

Resection of the tumor, as in the case of an open access, was
performed within the visually healthy tissues using “cold” scis-
sors. When the collecting system of the kidney was opened
(35%), it was hermetically sutured with a continuous suture
with a self-fixing V-Loc N3-0. The renal parenchyma was su-
tured continuously with a monofilament N0, 48 mm needle after
preliminary placement of SURGICEL hemostatic mesh in the
surface of the resected tumor.

To shorten the time of the parenchyma suturing and reduce
the time of warm ischemia, instead of forming knots, the ends of
the threads were clipped with HemoLock clips to create a paren-
chyma compression [15,16]. In the case when the laparoscopic
resection of the kidney was performed without warm ischemia,
before the tumor resection, provisional compression sutures
were applied on the parenchyma with monofilament thread NO
or N1. This was made to reduce the intensity of bleeding in case
of zero-ischemia.

In the OPN group, warm ischemia was performed in 74% of
cases with the average time of 14 (10-27) minutes . In the LPN,
warm ischemia was used in 82% of cases.with the average time
0f 26 (9-39) minutes (Fig. 2).

30

26 min

14 min

Open partial nephrectomy Laparoscopic partial nephrectomy

Fig. 2. Median warm ischemia time

Results and discussion. Early (within 30 days) post-opera-
tive complications are shown in Table 2.

Table 2. Early (within 30 days) post-operative complications

Open partial nephrectomy (n=134) Laparoscopic partial nephrectomy (n=41)
Complication n (%) Clavien-Dindo grade n (%) Clavien-Dindo grade

Wound infection 3 (2,2%) 1 1(2,4%) I

Urine fistula 3(2,2%) Il-a 2 (4,8%) Il-a

III-b

Hematoma 2 (1,5%) I 1(2,4%) III-a
Arterio-calix fistula 2 (1,5%) II-a 1(2,4%) II-b
Pulmonary embolism (PE) 1 (0,75%) IV-a --

Sepsis 1 (0,75%) IV-b --

Upper ureter damage 1 (0,75%) 1I1-b --

Main wassels intraoperative damage 2 (1,5%) 1I1-b --

© GMN
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Complications include intraoperative injury of the main ves-
sels of the kidneys in 2 (1.5%) patients during OPN. The ves-
sels were sutured to stop the bleeding. Wound infection was
observed in both OPN (2.2%) and LPN (2.4%) groups. The inci-
dence of urinary fistula formation was noted in 2.2% of cases in
OPN group and in 4.8% of cases in LPN group.

The incidence of the urinary fistula formation was noted in
2.2% of cases in OPN group and in 4.8% of cases in LPN group.
In case of fistula formation, the kidney was drained with JJ stent.
If the urine flow through the wound drainage stopped during the
first week, JJ stent was removed after 4-8 weeks.

In one case, a patient with urinoma after 6 cm tumor open resec-
tion (RENAL = 10) experienced technical difficulties with ureter
stenting. The damage of 2\3 of the wall of the upper part of the ure-
ter was detected. This patient underwent re-lumbotomy, calix fistula
suturing, uretero-ureteral anastomosis, ureteral stenting.

The hematoma formation in the resection area was observed
in 2 (1.5%) patients in OPN group and in 1 (2.4%) patient in
LPN group. In the first case (Fig. 3.) complications were re-
solved conservatively (antibiotic therapy).

Post-LPN infected hematoma was punctured and aspirated
under US control (Fig. 4).
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Arterio-calix fistula formation was detected in 3 patients
from both groups: in 2 patients (1.5%) in OPN group and
in 1 patient (2.4%) in LPN group. Some complications such
as urinary bladder hemotamponade PE and sepsis occurred
in patients with arterio-calix fistula, which complicated the
severity of the patients’ conditions and required intensive
therapy.

In our study, out of 175 partial nephrectomies, there were 6
(3.4%) patients with delayed postoperative bleeding. General
characteristics of patients, parameters of R.E.N.A.L nephrom-
etry and surgical parameters of patients from the delayed bleed-
ing group and from the group without bleeding are listed in
Table 3. It should be noted that such parameters as the average
tumor size and the operational risk were higher in the delayed
bleeding group of patients but there was no statistically signifi-
cant difference between the two groups of patients. Also, it can
be noted that the warm ischemia time was significantly shorter
in the group of patients with delayed bleeding, but not statis-
tically significant. The overall R.E.N.A.L score was higher in
the group of patients with delayed bleeding compared with the
group of patients without bleeding, and this difference is statisti-
cally significant.

Fig. 3. Patient R., 60 y., male, after OPN (left kidney tumor up to 44 mm in the lower pole, RENAL=9);

Hematoma and urinary fistula formation in the 4th postoperative day. JJ stent placed

Fig. 4. Patient Z., 51 y, female., post-LPN (right kidney tumor 19 mm on the border of middle and upper segments, RENAL=7);
Under-kidney hematoma formation on the 10th day
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Table 3. Baseline Comparison, R.E.N.A.L. score and operative parameters
between groups of patients without bleeding and with delayed postoperative bleeding

No bleeding group Delayed postoperative bleeding :
Parameter (n=169) group(n=6) p-value
Age (y) 57,2+8,6 60,3+8,3 0,735
Sex:
male. 109 4 0,534
female. 60 2
Side:
right 97 5 0,612
left 72 1
BMI (kg/m2) 25,9+7,4 29,3+7,7 0,423
ASA gradation 2,1+0,5 2,6+0,4 0,220
Tumor size (sm) 3,7+¢1,3 4,1+1,3 0,620
R 1,34£0,5 1,7+0,5 0,155
E 1,6+0,7 1,7+0,5 0,453
N 2,1+0,7 2,7+0,5 0,068
L 1,940,8 2,340,8 0,470
Nephrometry score 7,3+3,8 8,3+1,6 0,038*
Warm ischemia time (min) 17+8.5 10+8.4 0,084
Blood loss (ml) 235+150 208+153 0,620
Type of operation:
OPN 131 (77,5%) 4 (66,6%) 0,442
LPN 38 (22,5%) 2 (33,4%)

*p <0.05 - statistically significant

The characteristics of patients with delayed bleeding are
shown in Table 4. 4 patients are from the OPN group and 2
patients are from the LPN group. The median nephrometry
parameter on CT scan was 8.3. The time of the onset of bleed-
ing was very different: from the 4th to the 30th postoperative
day. Only 2 out of 6 patients developed complications in the
first postoperative week. In 3 patients with delayed bleed-

ing, an arterio-calix fistula was formed: on 7th, 24th and 30th
postoperative day respectively. Urgent nephrectomy was
performed in one patient.

Superselective segmental renal artery embolization was
effective in one patient. In one patient, superselective seg-
mental renal artery embolization failed, and the PE was di-
agnosed. The main renal artery embolization was performed.

Table 4. Clinical characteristics of patients with postoperative bleeding

Warm
Postop- isch- Intraop-
. Tumor size | Operative | RENAL . erative
Age/sex Symptoms erative emia . Management
(sm) access score . bleeding
day time (ml)
(min.)
Us-control infected
SN Acute flank pain 10 1,9 LPN 7 14 50 hematoma
aspiration
71\ f Gross hematuria 24 3,6 LPN 8 21 200 Nephrectomy
55\m | Acute flank pain 10 4.1 OPN 6 O-isch- | 5 | Conservative treat-
emia ment
60\m | Acute flank pain 4 44 OPN 9 0-isch- 150 Conservative
emia treatment
55\m Gross hematuria 7 5 OPN 10 12 500 Embolization
70\ m Acute flank pain 30 5,7 OPN 10 13 150 Embolization
© GMN 15




In the discussion part, we would like to detalize 2 clinical cas-
es of the delayed postoperative bleeding after partial nephrec-
tomy with the formation of an arterio-calix fistula and bleeding
management.

Patient #3., 55 years., on the CT series (Fig. 5) middle seg-
ment right kidney tumor, 5.0 cm, R.ENN.A.L = 10x (R-2, E-2,
N-3, L-3). Concomitant pathology: urolithiasis, calculus 9x7
mm of the contralateral left kidney, bilateral kidneys cysts, arte-
rial hypertension; a persistent form of atrial fibrillation (antico-
agulants intake - Rivaroxaban); obesity 3 st. (BMI 43 kg/m?).

Right-sided open partial nephrectomy was performed. The warm
ischemia time was 12 minutes. Intraoperative blood loss - 500 ml.
The result of a histological examination of the removed tumor:
kidney tumor - ccRCC, massive hemorrhages, Furman grade 3,
intra-pelvic growth, kidney capsule grows, adjacent adipose tissue
grows; resection borders- no tumor growth (T3aNOMORO).

On the 7th postoperative day, gross hematuria with blad-
der hemotamponade detected. Endoscopic management of he-
motamponade, 150 ml of blood clots were evacuated; the source
of hematuria was the right upper urinary tract. Anticoagulant-
based (Rivaroxaban) bleeding from the right kidney was diag-
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nosed. Low molecular-weight heparins were prescribed, hema-
turia was stopped, the patient’s condition improved.

On the 12th postoperative day, gross hematuria with blad-
der hemotamponade detected for the second time. Endoscopic
management of hemotamponade, 800 ml of blood clots were
evacuated; the source of hematuria was the right upper urinary
tract. Conservative hemostatic therapy was ineffective. Gross
hematuria was complicated with post-bleeding anemia. The
patient underwent nephroangiography - an arterio-calix fistula
was diagnosed (Fig. 6). Superselective segmental renal artery
angioembolization with polyvinylalcohol was performed. Gross
hematuria was managed.

On the 17th postoperative day (5th day after selective em-
bolization), the patient developed a bacterial toxic shock, uro-
sepsis. The patient was hospitalized into the intensive care unit,
management with positive effect. The patient was discharged
from the department on the 28th day after the kidney resection
operation. During the period of treatment, the patient underwent
blood transfusion in a volume of 1240 ml. Figure 7 shows CT
scans of the patient 12 months post-surgery, the right kidney
function is preserved.

Fig. 5. Patient #3., 55 years., CT series - 5.0 cm tumor, R.E.IN.A.L = 10x
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Fig. 6. A. Superselective segmental renal artery angiography, arterio-calix fistula
B. Post-superselective segmental renal artery embolization angiography
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Fig, 7. Patient #3., CT scans of the patient 12 months post-surgery

Patient #6, 70 y., on the CT series (Fig. 8) middle segment
right kidney tumor, 5.7 cm, R.EEN.A.L = 10a (R-2, E-2, N-3,
L-3). Concomitant pathology: bilateral kidneys cysts, arterial
hypertension; obesity 2 st. (BMI 35 kg/m?).

Open partial nephrectomy of the right kidney was performed.
Warm ischemia time was 13 minutes. Intraoperative blood loss
- 150 ml. The result of histological examination: kidney tumor
- ccRCC, papillary type 1; resection borders- no tumor growth
(T1IbNOMORO). The drainage was removed on the 4th day. The
patient was discharged from the department on the 8th day.

On the 30th postoperative day, the patient developed a right
sided acute flank pain and shortness of breath. Laboratory
exam - Hb 85 g/, creatinine 178 umol/l. Ultrasound and CT
revealed a large right-sided retroperitoneal hematoma, right
hydronephrosis. JJ stent was placed. A drainage was installed
into the retroperitoneum under US control, to drain the uro-
hematoma (Fig. 9).

The patient underwent conservative hemostatic therapy, blood
transfusion, there was no data for the ongoing right kidney
bleeding.

© GMN
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Fig. 10. A, B - Selective angiography, arterio-venous fistula, contrast extravasation.
C, D - Superselective angioembolization of the segmental renal artery

Fig. 11. A - contrast extravasation. B - Condition after embolization of the right renal artery

On the 3rd day after the delayed bleeding (33 days after kid-
ney resection), the patient developed a PE clinic. The patient
resumed bleeding from the right kidney because of anticoagu-
lant therapy - severe hematuria, the release of blood through
the drainage from the retroperitoneum. The patient underwent
nephroangiography - an arterio-calix fistula was diagnosed (Fig.
10). Superselective angioembolization of the segmental renal ar-
tery was performed. The gross hematuria was stopped.

On the next day after angioembolization, the patient has
shown repeated retroperitoneum bleeding. Control angiography
- extravasation of the contrast. Repeated superselective angio-
embolization was unsuccessful. Embolization of the right renal
artery was performed (Fig. 11).

Blood transfusion of erythrocytes in a volume of 1650 ml was
performed. Figure 12 shows a CT scan of a patient 21 days after
an embolization of the renal artery.

4

Fig, 12, Patient G., residual retroperitoneal hematoma, 21
days post-embolization
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Conclusions. R.E.N.A.L nephrometry system can be a good tool
in predicting delayed postoperative bleeding after PN, although this
complication is generally a rare occurrence after PN. In our opinion,
in order to predict delayed bleeding, in addition to the nephrometric
system, it should be taken into account the proximity of segmental
arteries to the edge of resection, the presence of coagulopathy and
antithrombotic therapy, and BMI level.

Selective angioembolization is the method of choice and, in
most cases, is effective enough to stop bleeding from the kidney
and preserve the organ.
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SUMMARY

POSTOPERATIVE HEMORRHAGE AS A COMPLICA-
TION OF A PARTIAL NEPHRECTOMY: FREQUENCY,
FEATURES AND MANAGEMENT

Styopushkin S., Chaikovskyi V., Chernylovskyi V.,
Sokolenko R., Bondarenko D.

City Clinical Hospital Ne4, Dnipro, Ukraine

Objective — to study the character of possible postoperative
complications and to define the reason and frequency of post-
operative hemorrhage as a complication of partial nephrectomy.

From January 2008 to December 2019 were performed 175
partial nephrectomy (PN) by a single surgeon in a high volume
center. 41 operations were laparoscopic partial nephrectomy
(LPN), 134 - open partial nephrectomy (OPN). In 152 cases
kidney cancer was detected. Physical status, tumor volume,
R.E.N.A.L. score, operative access, warm ischemia time (WIT),
postoperative bleeding and its severity and treatment options
were assessed in both groups of patients.

© GMN

Based on our study, R.E.N.A.L score may be a good tool in
prognosis of a delay postoperative bleeding after nephron spar-
ing surgery and this is statistically significant. On the other hand,
single R.E.N.A.L score characteristics can’t be reliable predic-
tors of a delay bleeding. It is possible that a lack of cases with
a significant postoperative bleeding in current study (6 of 175
cases) have some statistical restrictions. From our point of view,
for better prognosis of delay bleeding, aside from hephromet-
ric system it is important to take into account a proximity of a
segmental arteries to a resection border, presens of any type of
a coagulopathy and a preoperative antithrombotic therapy, obe-
sity. High R.E.N.A.L score index is connected with a risk of
significant postoperative bleeding, but this type of bleeding is
rare after any nephron sparing surgery. Postoperative selective
angioembolization is a method of choice and, in most cases, ef-
fective to stop kidney bleeding and nephron preservation.

Keywords: postoperative complications, postoperative hem-
orrhage, partial nephrectomy (PN).

PE3IOME

KPOBOTEYEHMUME NOCJIE PE3EKIIUU ITOYKHU: YA-
CTOTA, IPEAIIOCBIVIKA U MEHE/IKMEHT

Crénymxkun C.II., YaiikoBckmii B.II., Yepuuiiosckuii B.A.,
CoxkoJgienko P.B., bongapenko /1.0.

Topoockou knunuueckuii 2cocnumans Ne4, /{nenp, Ykpauna

Lenbio MccieI0BaHus IBUJIOCH ONIPEACIUTD XapaKkTep U Mpu-
YHUHBI BO3MOKHBIX ITOCJICONIEPAIUOHHBIX OCJIOKHEHUH M 9acTO-
TY HOCJICONEePALIMOHHBIX KPOBOTEUCHHI MOCIIE PE3CKLIUH [TOYKH.

Ha 6a3e I'opoznckoro kinanueckoro rocrnuranst Ne4 ¢ 2008 . mo
nexa0bpb 2019 1. BemonHens! 175 pesexuuii nouex (PIT), u3 Hux
41 omepauus — JlanapocKonuyeckas pe3ekuust mnodku, 134
omnepaiuu - OTKpbITas pe3ekuus noyku. B 152 ciyyasx BbI-
SIBJICH paK Mouku. B o0eux rpymmax orneHeHsl o0mui cTaryc
nalueHTa, pa3Mep OIlyXoiu, nokasarenu mkainsl R.E.N.A.L.,
ONEpPaTUBHBIA JOCTYI, BpeMs TEIUIOBOM HIIEMHM, 4acTOTa
nocJjiconepauroOHHbIX KpOBOTe‘-{eHI/If/i H UX CTCIICHb.

OCHOBBIBasICh Ha pe3yJibTaTaX IPOBEACHHOIO HCCIIEN0Ba-
Hus, mkana R.E.N.A.L MoxeT OBITh XOPOIITHM HHCTPYMEHTOM
IPOTHO3a OTCPOUYCHHBIX ITOCIICONEePALIMOHHBIX KPOBOTEUSHUN
I0CJIe OPraHOCOXPAHSIOIEH XUPYPTUH, YTO CTATUCTHYECKU
3HauyuMo. C Ipyroil cTOpoHbI, UCIOIb30BAHUE TOJIBKO LIKAJIbI
R.E.N.A.L He MoXeT ObITh HHCTPYMEHTOM IPOTHO3a OTCPO-
YEHHOT0 KPOBOTEUEHHs. BO3MOXHO, HEOCTATOUHOE KOJIHYe-
CTBO CIIy4aeB MOCJICONEePAHOHHOIO KPOBOTEUCHHUS B HAIIEH
pabore (6 Ha 175 ciydyaeB) UMEET HEKOTOpbIE CTATHCTHYE-
cKye orpaHuyeHus. J{Jsi Jydiiero mporuo3a OTCPOYCHHOTO
KPOBOTEUEHUSI, KpoMe HEe()POMETPHH, BaXKHO NPUHHUMATh BO
BHUMaHHUE OJIM30CTh CETMEHTAPHBIX apTEePHil K KPaw pe3ek-
MM, HAaJW4YUe y MalUeHTa Kakoil-mubo (opmbl koarymona-
THU U IPEJONePaliOHHYI0 aHTUTPOMOOTHUYECKYIO TepaIuIo,
OXKHPEHHE.

Boicokue mnoxazarenu uuzaekca R.E.N.A.L npsmonpornop-
[IMOHAJIBHBl PUCKY 3HAYUTEIBHOrO IOCJICONEPALUnOHHOTO
KPOBOTCUYECHU A, OAHAKO ﬂaHHblﬁ BU KPOBOTCUCHUS ABJIACTCA
peaKHM TMOociie JII000W OpPraHOCOXpaHSIOUIEH ONepaluu Ha
noukax. [locneonepannoHHas celeKTUBHAs 3MOO0IM3ALUA
SIBJSIETCS. METOJIOM BBIOOpA M, B OOJIBLIMHCTBE CiIydaes, d(-
d)eKTI/IBHa JJIs1 OCTAHOBKH IMOYECYHOT'0 KPOBOTCYECHUSA U COXpa-
HEeHus ee QyHKIMN.
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KIIMHUYECKAS OHEHKA PE3YJIBTATOB XUPYPIHMYECKOI'O JIEYEHUSA TAIIMEHTOB
C JEI'EHEPATUBHBIMMU IMOBPEXKJIEHUSMHU KOPHSI MEIUAJIBHOTI'O MEHUCKA

Bypssnos A.A., JIvixoauii B.B., 3aqnnyenko M.A., Codonesckuii FO.J1., [Imennunpiii T.E.

Hayuonanvnwvii meouyunckuil ynusepcumem um. A.A. bocomonvya, kagheopa mpasmamonozuu u opmoneouu, Kues, Yxpauna

Pa3peiBoM KOpHSI MEHHCKa SBISETCSA OTPBIB C KOCTHBIM
(GparMeHTOM HJIH paauaIbHBII pa3pblB MEHHCKA Ha PaccTo-
STHUM 10 1 CM OT MecTa ero mpHuKperieHus Ha 0onpluiedepo-
Boi koctu [17]. IloBpexeHns KOpHS MEAHAIBHOTO MEHHUCKA
OBIBAIOT TpaBMaTu4eCKUMH, 70% - JeTeHepaTUBHBIMU Pa3phl-
BaMu [3,9], koTOphIe Yalle BCTPEYAIOTCS Y )KEHIIIMH CPEIHETO
BO3pacTa 1 cocTaBisaioT oT 10 10 21% moBpexkaeHui 3aHero
pora MeauaibHOTO MeHHCKa [4,18].

B cBs3u ¢ nporpeccuBHBIM HAKOIJIEHMEM 3HAHMH O CTPYK-
TYPHO-(YHKIMOHAIBHBIX HAPYIICHUAX B MEHHMCKAX, KOJICHHOM
CyCTaBe, Pa3BUTHEM TEXHOJOTUH M XMPYpPTUUECKHX TEXHMK
MOZIXO/IBI K JICYEHUIO MOBPEXKACHUH MEHHCKOB MOCTOSHHO Me-
HSIFOTCSL.

bromexanndeckne HapylleHHs HPH MOBPEXKACHHUAX KOPHS
MEHHUCKa SBISAIOTCS «KPHUTHUECKUMH», TPUBOAAT K OBICTPOMY
IIPOTPECCUPOBAHUIO OCTEOAPTPO3a KOJICHHOro cycrasa [19] u
TpeOyIOT XUPYPrUUECKOro JEUSHNs B OTIIMYHE OT JIeTeHEePaTHB-
HBIX TTOBPEXIACHUH 3a/HEr0 pora, KOTopble 3()GEKTUBHO MOJ-
BEPraroTcsi KOHCEPBATUBHOMY JICUEHHIO.

TpaluUMOHHO MJId JIEYEHMS] TOBPEXJIEHUM MEHHCKOB
MPUMEHSIOT YaCTUYHYI0 MEHHMCKIKTOMHIO, KOTOpas IEeMOH-
CTPUPYET YAOBIETBOPUTEIbHBIE KIMHUYECKUE PE3YIbTAThI
[12,15]. Onnako, yaCTHUHOE WIIM MOJIHOE yAAJIEHUE MEHUCKA
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MPUBOJUT K BOSHUKHOBEHUIO OCTE0APTPO3a, a IPU €ro HajH-
YUH - K ObICTpOMY IIporpeccupoBanuto [20].

Bormpoc xupyprudeckoro JedeHHs 1ereHepaTHBHBIX TTOBPEK-
JICHUH KOPHS MEMaabHOIO MEHUCKA 110 CEH JIEHb OCTAEeTCs OT-
KPBITBIM U TpeOyeT AalbHENIIEro H3ydeHHs.

Llens mccnenoBaHus - aHAIU3 PE3yNbTAaTOB JICUSHUS Mallu-
€HTOB T10CJ€ TPAHCOCCAIBHOIO IIBA M YAaCTUYHOH MEHHCKAK-
TOMUH TPH JIETCHEPAaTUBHBIX TTOBPEXKIEHUSIX KOPHS MEHHUCKA y
MAIMEHTOB C OCTE0APTPO30M KOJICHHOTO cycTaBa 1-2 craauu 1o
Kalgren-Lawrence.

Marepuan u metoabl. IIpoBeeHO MPOCIEKTUBHOE HCCIle-
JIOBaHUE 55 MaIMEeHTOB C JIETEHEPaTUBHBIMU MOBPEXKIACHUAMH
KOPHSI MEJIMAJIbHOTO MEHNCKA.

Kputepuu BKIIOUEHHUS: JIeTeHEPATUBHbBIE Pa3pPbIBbI KOPHS Me-
JIMaIbHOTO MEHUCKA y MAIMeHTOB ¢ MEIMAIBLHBIM OCTE0apTPoO-
3oMm 1-2 cragun no Kalgren-Lawrence (K-L).

Kputepun MCKIIOUEHUS: 0CTE0APTPO3 KOJIEHHOIO CycTaBa 3 U
4 creniern 1o K-L, comyTcTByromye pa3pbIBbI JIaTePaIbHOTO Me-
HHCKa, BapycHas JiedopMariis KOJIEHHOTO cycTaBa Ooiee 7 Tpap,
OrpaHMYEHHE CTMOAHUS W/WIM pa3ruOaHus B KOJIEHHOM CyCTaBe
6omnee 10 rpaz, acenTUUECKUI HEKPO3 MEINAIBFHOTO MBIIIENKa Oe-
JIPEHHON MM 0ONbLIeOEpIIOBON KOCTH, OKHUPEHHE 2 U 3 CTEICHH,
HAJIMYME TSHKEI0H COMATUYECKOM IIaTOIOI K.



