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AHHOTAILIMIA

IIpencraBieHsl JaHHbIE, OCHOBAaHHbIE HA U3YYeHUH MUKPOMOP(OIOTUH COCYZOB 110 JIMHUHU IIIBA TOHKOKUIIEYHOTO
aHACTOMO3a U BBIABJIEHHUU CTelleH! JedhOopMalnyy JaHHOTO aHACTOMO3a IIPH PA3JIMYHBIX YIJIaX IlepecedeHNs KUIIeYHOH
CTEHKH B YCJIOBHX PACIIPOCTPAHEHHOT'O THOMHOTO IIepUTOHUTA. IIpOBeIeHO aHATOMUYECKOe UCCIe/I0BaHNeE Ha TPYITHOM
Marepuase. B mofc/im3ucToM B MBIIIEYHOM CJIOSIX KUIIIEYHOH CTEHKH IIPY ee ITepecedeH I 0] yIJIOM 60° OTMeUeHO 3Ha-
YUTETHHO OOJIbIIIee KOJMYECTBO aPTEPUATIbHBIX M BEHO3HBIX COCY/IOB, YeM IIPU ITPOBEJEHUN cpe3a IO, YIJIOM 90° K OCH
KHUIIKA. DTO IPOUCXOUT 32 CUET TOTO, UYTO JIMHUS CPe3a IPHU IepeceveHnH 07 YIJIOM 60° IoIydaeT KpOBOCHAOKEeHUE He
MeHee YeM OT 2 CMEeKHBIX IPAMBIX apTepyil. B IpPOTUBOIIOI03KHOCTH 3TOMY IIDH ITPOBEIEHUHN pPa3pesa o7 YIJIOM 90° Kpo-
BOCHA0KeHHe JIMHUU Cpe3a OCYIIECTBIISETCS BETBAMHE TOJIBKO OJTHOM IPSIMOU apTepuu. BhIABIEHO, UTO IPU IIEpeCeUueHNH
KHUIIEYHOHN CTEHKU IO/ YTJIOM 60° OTCYTCTBYET KpUTHUYECKAs JiepopMaInisa aHACTOMO3a IIPHU CYIIECTBEHHOM YJTydIlleHUHI
KPOBOCHAOKEHUS 10 JIMHUU I11BA.

IIpu dopMUpOBaHUY TOHKOKUIIIEYHOI'O AaHACTOMO3a «KOHeIl B KOHeIl» IiepeceueHre IPUBOAALIEN U OTBOAAIIEH Tie-
TeJIb IO, YIJIOM 60° CIIOCODCTBYET YJIyUIlIeHHIO KPOBOCHAOXKEHU JIMHUHY IIBOB, IIPHU €ro JOMyCTUMOM AedopManuu, 9YTo
yJIydIIaeT perapaTUBHbIE IIPOIECCHI B 30HE aHACTOMO3a U CHIKAET BEPOATHOCTD €T0 HeCOCTOSATETBHOCTH.

Kaoueawvle cn106a: TOHKAS KHIIKA, IEPUTOHUT, aHACTOMO3, KPOBOCHaOKeHue, e opManus.

ABSTRACT

The paper presents a study of vascular micromorphology along the enteric anastomosis suture and determination
of the degree of the anastomosis deformation at different intersection angles with intestinal wall under diffuse purulent
peritonitis. Anatomical analysis was carried out using autopsied specimens. Submucosal and muscular layers of intestinal
wall intersected at an angle of 60° demonstrate significantly larger number of arterial and venous vessels, as opposed
to intersection at an angle of 90° to the colon axis. This is because at intersection angle of 60° blood is supplied to the
section line from at least two adjacent straight arteries. In contrast, when the section is made at an angle of 90°, blood
is only supplied to the section line through branches of a single straight artery. It is found that, when intestinal wall
is intersected at an angle of 60°, there is no critical anastomosis deformation, while blood supply along the suture line
improves significantly.

When end-to-end enteric anastomosis is formed, afferent and efferent intestinal loops intersecting at an angle of 60°
facilitate better blood supply to suture lines without forcing excessive deformation, which enhances reparative processes in
the anastomosis area and reduces probability of a leak.

Keywords: small intestine, peritonitis, anastomosis, blood supply, deformation.

Tocrynuia 10.03.2017 Received 10.03.2017

IIpunsTa 08.04.2017 Accepted 08.04.2017

*Asmop, omeemcmeeHHblil 3a NepenucKy *Corresponding author

Baiinep IOpuii Cepreesnu: ®I'6OY BO «HoBocuOGUpCKHUii rocyJapCTBEHHBIN Vainer Yuriy Sergeevich: Novosibirsk State Medical University, 52, Krasny
MeIMITMHCKH yHEBepeuTeT» Munspasa Poceun. 630091, r. HoocuGHpcK, Prospect, Novosibirsk, 630091, Russia.

Kpacuslit mpocrr., 52. E-mail: doctorenko@rambler.ru

E-mail: doctorenko@rambler.ru

Journal homepage: http://jsms.ngmu.ru 21



Baiirep FO.C. u dp. / Journal of Siberian Medical Sciences 1 (2018) 21—31

BBEAEHME

YacToTra HECOCTOATEIPHOCTH TOHKOKHUIIIEYHBIX
aHACTOMOB30B IIPHU IIEPUTOHUTE B HACTOsIIEE BpPeMs
ocTaercst BBICOKOH [1]. CylliecTBYIOT pa3anyHble TOU-
KU 3peHUs Ha IPUYUHBI HECOCTOSITEIbHOCTH KHIIIEY-
HOTO aHACTOMO3a: TPaBMAaTH3AIUsl KUIIKA 1O JIH-
HUU Ba [1], 3arpsA3HEeHNE 30HbI AaHACTOMO3UPOBA-
HUS MHKPOOPTaHU3MaMU [2], cHIKeHHe QyHKIHIO-
HAJIbHBIX Pe3ePBOB OPTaHU3Ma, BO3/IeiCTBUE OaKTe-
pUaIbHOM KoJuIareHass [3].

CylliecTBeHHOE 3HAUYeHUEe HUMeeT TEXHHUKA BbI-
MTOJIHEHUSA KUIIIEYHOTO 111Ba [4—9]. Ha coBpemeHHOM
JTare u3ydeHus 3TOU MpoOIEMbI TPOBEIEHO 3HAUH-
TEJIPHOE KOJIMUECTBO UCCIIEOBAHUM, TOCBAIIEHHBIX
PasIMYHBIM MOAU(MUKAIIASIM KUIIIEUHOTO II1Ba, III0B-
HBIX HUTEH, UX 0COOEHHOCTSAM, BapHaHTaM (popMu-
poBaHUA aHAacTOMO3a [10—15].

3HAUYNMBIMH TPUYHUHAMU HECOCTOSATEIbHOCTU
KHUIIIEYHOTO IIIBa IPU3HAHBI PEAYKIUSI KPOBOTOKA B
[IIOBHOMU TI0JIOCE U HaApyIIeHWe perapaiu B yCIo-
BUSIX BOCIAJIUTEIbHBIX U3BMEHEHUH B CJIOSAX KUIIEY-
HOU cTeHKU. MIMerTess MOP(hOIOTHYECKHUE UCCIIENI0-
BaHUS, TOATBEPIK/IAIOIINE BHAYNTEIBHOE CHIYKEHIE
WHTEHCHBHOCTH apTEPHATIHPHOTO KPOBOTOKA B CTEHKE
TOHKOHW KHWIIKW NP NepuToHuTe [16—18]. B mepu-
0]l 1—-2 CyT Pa3BHUTHs INEPUTOHUTA BO3HUKAIOT CTa3
U MHKPOTPOMOO3bI B COCy/IaX CTEHKU TOHKOU KHIII-
ki [19—22]. O6beEM MHUKPOIMPKYJIATOPHOTO pycia
VBEJIMYHBAETCS 34 CUET CTA3a, U HTO CIIYIKUT YETKUM
MMPOTHOCTUYECKUM MPU3HAKOM HECOCTOSATETHbHOCTH
MEKKHUIIIEYHOTO aHacToMo3a [23]. MUKPOIUPKYJIsi-
1M B CTEHKE MTOB3/0IIHON KUIIKK Hanbosiee 0CTpo
pearupyeT Ha BOCIQIUTEIbHBIN MpoIlecc B OpIOII-
HoU moJsioct [24]. [ToBbIllleHHOE 00pa3oBaHUe DH-
JIOTEJIMHA TIPU TIEPUTOHUTE CIIOCOOCTBYET Ba30CIIa3-
MY U PEIYKIIUH KPOBOTOKA B KUIIIEUHOU CTEHKe [25].
B TO ke BpeMs MOCjIe IepecedeHus] KUIIKU MePes
¢opmMuUpoBaHEM aHACTOMO3a BOBHUKAET CIIa3M ap-
TepUaJIbHBIX COCYZIOB KaK peakIlus Ha TpaBMaTHue-
CKOe TIOBpeXK/ieHre. Bee aTu sIBJIEHHsI B KOMILIEKCE
MOTYT IPUBOAUTH K (GaTaJbHOMY CHHKEHUIO KPO-
BOTOKA B KHUIIIEYHOU CTEHKE, YTO COIPOBOK/IAETCS
HECOCTOSITETLHOCTHI0 MEKKHIIIEYHOTO aHaCTOMO-
3a C Pa3BUTHUEM II0CJIEOIEPAIIHOHHOTO ITEPUTOHUTA
100 KUIIIEYHOTo cBUIla [26].

OnpeziesieHHOE 3HAYeHWE I TTPOTHO3UPOBA-
HHUS HECOCTOATEJIPHOCTH aHACTOMO3a UMEET METOJ
ero GopMUPOBaHUS — OCHOBHBIE BaPHUAHTHI «OOK B
0OOK», «KOHEI| B OOK» B «KOHeI| B KOHeI». [Ipeso-
YTHUTEJIPHBIM C TOUKH 3PEHUS KPOBOCHAOKEHUS CUH-
TaeTcs aHACTOMO3 «0OK B OOK», OJTHAKO ero (op-
MHUPOBAHUE CUMTAETCS HeKeJIaTeJTbHbIM H3-32 BO3-
MO’KHOM JUJIATAIlUN «CJIEIbIX KOHIIOB» aHACTOMO-
3UPOBAHHBIX IETEJIb KHUIIOK B OTJAJIEHHOM II€PHO-

INTRODUCTION

Nowadays, the frequency of enteric anastomo-
sis leaks under peritonitis remains high [1]. There
are various perspectives on what causes intestinal
anastomosis leaks, such as colon trauma along the
suture line [1], contamination of the anastomosis
area by microorganisms [2], decrease in functional
reserves of the organism or the effect of bacterial
collagenase [3].

Intestinal suture technique is of significance
[4—9]. A considerable amount of research have been
dedicated to various modifications of intestinal su-
tures and suture filaments, their specific properties,
and possible variants of anastomosis formation at
the present stage of this problem’s study [10—15].

Blood flow reduction in the suture strip and rep-
aration disorder under inflammatory changes in in-
testinal wall layers are considered significant causes
of intestinal suture leaks. These are morphological
studies that confirm a significant decrease in arterial
blood flow intensity in the enteric wall under perito-
nitis [16—18]. It takes 1—2 days of peritonitis devel-
opment for stasis and microthromboses to occur in
enteric wall vessels [19—22]. Microcirculatory blood-
stream volume increases due to stasis, which acts as
a clear prognostic attribute of interintestinal anasto-
mosis leak [23]. Microcirculation in ileal wall shows
the most acute reaction to an inflammatory process
in abdominal cavity [24]. Increased endothelin pro-
duction under peritonitis facilitates vasospasms
and blood flow reduction in intestinal wall [25].
At the same time, when the colon is intersected
before anastomosis formation, an arterial vessel
spasm occurs as a reaction to the traumatic lesion.
All these phenomena combined may lead to fatal
blood flow decrease in the intestinal wall, which is
accompanied by interintestinal anastomosis leak
with post-operative peritonitis or intestinal fistula
development [26].

Anastomosis formation method is of certain
importance in terms of leak prediction, the main
options being side-to-side, end-to-side, and end-
to-end. The side-to-side anastomosis is considered
preferable from the perspective of blood supply,
however, its implementation is believed to be un-
desirable due to possible dilation of closed ends of
anastomosed intestinal loops in the long term. The
end-to-end anastomosis is more physiological and
does not cause colon axis deformation [27], how-
ever, blood supply, in this case, is limited to blood
flow through branches of straight borderline arter-
ies parallel to the anastomosis line (one artery on
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Jle. AHACTOMO3 «KOHEII B KOHeI» 0oJiee (pU3noI0ru-
4eH, He eOPMUPYET OCh KUINIKHU [27], omHAKO ero
KPOBOCHA0KeHHEe OTPAaHUYEHO KPOBOTOKOM IIO BET-
BAM KpaWHHUX IPAMBIM apTepi, MPOXOAAIINX Ia-
PUIEJIBHO JIMHUM aHACTOMO3a (110 OTHOU apTepuu
¢ KaXKJION CTOPOHBI) IPU IepecevueHny KUIIKU 0Oe3
yueTa COCYAUCTON apXUTEKTOHUKH.

IHEJIb NCCJIEJOBAHUA

ITouck myTeli, HalpaBJeHHBIX HA YJIydllleHUe
pe3ysibTaToB GOPMUPOBAHUA TOHKOKHUIIIEYHBIX aHa-
CTOMO30B B YCJIOBUSAX IIEPUTOHUTA.

MATEPUAJIBI 1 METO/AbI

JI151 TOCTH KEHYSI TTOCTaBJIEHHOH 1IeJIN POBe/ie-
HO MOpd0JIOTHYECKOe 000CHOBAHUE YIyUIIIeHHs ap-
TEPUATLHOTO M BEHO3HOTO KPOBOCHAOXKEHUS TKAHEN
B 30HE KHUIIIEUHOTO aHACTOMO3a IIPU OIPeIeJIEHHOM
TUIIEe TIeEpeceYeHNsT KUIIIEUHOH CTEHKU C YCTaHOBJIE-
HUeM JIOIyCTUMOH JlepopMaIiuy OCH KUIIKHU I10 JIU-
HUH aHACTOMO3A.

BeinosiHEHO aHATOMHUYECKOe HCCIeJOBAHUE
JUIsL U3y4YeHUs BO3MOXKHOCTHU IPUMEHEHHS MOJU-
(bUIMPOBAHHOTO aHACTOMO3a «KOHEI] B KOHEI» I10
aBTOpcKod Metonuke. CyITHOCTh IIPEIJIOKEHHOTO
MeTO/Ia — aHACTOMO3UPYEMbIE MeTIN KUIIKHU Iepe-
CEKarTCsA KOCO, MO/ yIJIoM 60° K MPOJIOJIBHOM OCH
KHUIIKY (pHc. 1), IPX 3TOM B JIMHUIO Pa3pe3a C KaK-
JION CTOPOHBI IIONAMAIOT HE MeHee 2 MIPSIMBIX CO-
CYZIOB C UX pa3BeTBIeHUAMU. [loce 3TOro Mexmy
MIPUBOJAIIEH U OTBOZSAIIEN METIIMU HAKJI [bIBAET-
cs1 aHACTOMO3 «KOHeIl B KOHeIl», pacloJiaraioniuics
IIO/1 YIJIOM 120° K OCH KUIIKH. Takoil yrojy aHacro-
MO3a He BJIUSET OTPUIATETHHO Ha IACCAXK XUMYCa.

Hamu uccieoBaHo 40 06pas3iioB TOHKON KHIII-
KH, B3fTOH OT TPYIOB 20 INAIMEHTOB (10 MYy>KYUH
U 10 JKEHIWH), YMEPIINX OT MEPUTOHUTA HA (OHE
nepdopanuu KuIevHou cTeHkH. CpegHUA BO3-
pacT My:KUMH COCTaBWI 65.7 TO/la, CPETHUN BO3-
pacT KeHIIMH — 72.3 roza. 3abop NMpOU3BOAUIICA
Ha paccTosIHUU 60—80 CM OT WJIEOIeKAJIbHOTO yTJIa.
Baarue marepuasia — 4depe3 16—20 4 mocje CMep-
TU. Y OHOTO M TOTO K€ TPyIa IPOBOIUIICA 3a60p
ZIByX 00pas1ioB: (pparMeHTHI C IlepecevueHreM Ha 90°
(manee — mpsAMON cpe3) U Ha 60° (asiee — KOCoU
cpe3) k ocu kKumkd. CHOPMUPOBAHO JIBE TPYIIIIBI
IpemnapaToB: 1-s TpyIna (ucciaemyemas) — 20 o6pas-
LIOB KUIIIKH, IepecedeHHOM 07T yTII0M 60°; 2-5 TPyII-
ma (KOHTPOJIbHAST) — 20 00pas3IoB KHIIIKH, ITepece-
JeHHOU 1oz yriioMm 90°. Kumka dpukcupoBaiack 10%
dbopmanuaom. B maspHelieM TpOU3BOAUIOCH UM-
MYHOTHCTOXUMUYECKOE HCCIeZIOBAaHNE Cpe3a CTEHKHU
KUKy ¢ aatureHoM CD34, NpUMeHSONUMCS It
naeHTU(DUKAINY SHA0TeIHs cocynoB. Cpe3sl n3yda-

each side) if the colon is intersected without taking
vascular architectonics into account.

AIM OF THE RESEARCH

To find ways of improving the results of enteric
anastomosis formation under peritonitis.

MATERIALS AND METHODS

To meet the objective, a morphological justifi-
cation was developed for improving arterial and ve-
nous blood supply to tissues in the intestinal anas-
tomosis area under specific type of intestinal wall
intersection with establishment of an acceptable
degree of colon axis deformation along the anasto-
mosis line.

An anatomical investigation was performed to
study the possibility of applying a modified end-to-
end anastomosis technique designed by the authors.
The idea of the method proposed was to have anas-
tomosed intestinal loops intersected obliquely at an
angle of 60° to the longitudinal colon axis (Fig. 1).
Here, at least two straight vessels with their arbori-
zations arrive at the section line from each side. Af-
ter that, end-to-end anastomosis is applied between
afferent and efferent loops at an angle of 120° to the
colon axis. This anastomosis angle has no negative
effect on chyme passage.

We studied 40 enteric samples taken from 20
autopsied patients (10 males and 10 females), who
died of peritonitis associated with intestinal wall
perforation. The average age was 65.7 years for
males, and 72.3 years for females. Samples were
taken at the distance of 60-80 cm from the ileoce-
cal angle. The samples were taken in 16—20 h after
the time of death. Two samples were taken from
each body, specifically a fragment with intersection
at 90° (referred to below as straight section) and
at 60° (oblique section) to colon axis. The samples
are divided into two groups: the 1st group (study
group) of 20 colon samples with intersection at 60°
and the 2nd group (control group) of 20 colon sam-
ples with intersection at 90°. The colon was fixed
using 10% formalin solution. After that, immuno-
histochemistry of the intestinal wall section was
carried out with CD34 antibody used for identifica-
tion of vascular endothelium. Sections were stud-
ied using Carl Zeiss light microscope with power of
400 and 630. Total area and number of arterial and
venous vessels per 1 mm? of the section area were
determined.

Then, anatomical study was performed to in-
vestigate the degree of anastomosis deformation for
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JIV TIPY YBEJTMYEHUH 400 U 630 Ha CBETOBOM MHUKPO-
ckorre Carl Zeiss. Ompe/iesisiid CyMMapHYIO IUIOIIA/Tb
U KOJINYECTBO APTEPHATBHBIX U BEHO3HBIX COCY/IOB
Ha 1 MM? IJIOIA/IN cpesa.

3areM IPOBOAWIN aHATOMUYECKOE HCCIIe/I0Ba-
HUe, B IIPOIlecce KOTOPOTO U3yYaiu CTeeHb Jiedop-
Malliy aHACTOMO3a, HAKJIQ/[bIBAEMOTO IIPH Iepece-
YEeHUH KUIIIEYHOHN CTEHKH O] Pa3JINYHBIMU yTIaMU.
Jl1s1 3TOTO BBIMOJHSIIN 3a00p pparMeHTOB TOHKOM
KHUIIIKY OT TPYIOB TeX ke 20 MalueHTOB. 3abupatu
1o 6 (pparMeHTOB TOHKOU KHIIIKH JUTMHON 10—15 CM
OT OZTHOTO TpyTIa.

JlanHble (parMeHTHl KUIIKH aHACTOMO3UPO-
BIM IO METOAWKE «KOHEI| B KOHEI[» C IpeABapHU-
TeJILHBIM KOCBIM IIepeceuyeHreM KHUIIeYHOH CTeHKHU.
Bcero chopmupoBaHO 0 20 aHACTOMO30B C IEpe-
ceyeHreM KHIIKH IO/ YTJIaMu 45, 60, 75° (Bcero 60
TOHKO-TOHKOKHIIIEYHBIX aHACTOMO30B). CTeneHb Jie-
dopmanyu aHacTomMo3a OIEHUBAIU IO PACCTOSHUIO
L (MM) Mexxay GpbIKEeYHbIMU KPAssMU aHACTOMO3H-
POBAHHBIX KUIIIEYHBIX IeTeb B IIPOEKIINU aHACTO-
MO3a IO IPSAMOH JIMHUMY, [IPOBEJIEHHON Yepe3 IIpo-
THBOOPBDKEEUHBI Kpall aHACTOMO3a K JIBYyM paB-
HOY/IJIEHHBIM OT aHACTOMO3a TOUKaM Ha OpbpIKeed-
HBIX KpasX CEMEHTOB KUIIKH (puc. 2). YeM MeHbIIe
6BUT0 paccrosiHue L, TeM 6ostbias fedopmanus ocu
KUIITKA UMeJIach [0 IMHUK aHACTOMO3a.

Cratuctuyeckylo  00pabOTKY — IOJIyYeHHBIX
JIAHHBIX TPOBOAWIN OOIIENPUHATHIMU B MEUKO-
OHUOJIOTUYECKUX UCCIIEIOBAHUAX MeTofamMu. [Ipu us-
VUEHHH KOJINYECTBEHHBIX JAHHBIX IO Pe3yJIbTaTaM
MOPGOJIOTHUECKOTO UCCIIEOBAHUSA B DKCIEPUMEH-
TaJIbHOM YacTU Y OA/IJIbHOM OLIEHKHU B KJIMHUYECKOMN
YacTH UCCJIeI0BAHUS CPABHEHHE JIBYX He3aBUCHMBbIX

intestinal wall intersected at various angles. For this
purpose, enteric samples were taken from the same
20 autopsied bodies. Six small intestine fragments
with lengths from 10 to 15 cm were taken from each
body.

These intestinal fragments were anastomosed
using the end-to-end technique with preliminary
oblique intersection of intestinal wall. We obtained
20 anastomoses with colon intersected at angles
of 45, 60, and 75° (the total of 60 enteric anasto-
moses). The degree of anastomosis deformation
was estimated based on distance L (mm) between
mesenteric borders of anastomosed intestinal loops
in anastomosis projection along the straight line
passing through the antimesenteric border of anas-
tomosis to two points at mesenteric borders of in-
testinal segments, which are equidistant from the
anastomosis (Fig. 2). The smaller the distance L, the
stronger colon axis deformation took place along the
anastomosis line.

Statistical processing of the data obtained was
performed using the methods commonly accepted
in biomedical research. Comparison of the quantita-
tive parameters was carried out using the Mann —
Whitney test. Compliance of the obtained data with
the normal distribution law in process of quantita-
tive analysis was tested using the Shapiro — Wilk
method. The format for quantitative data descrip-
tion was as follows: median and interquartile range
Me (LQ; UQ). The data obtained were processed us-
ing the STATISTICA 6.0 (StatSoft, USA) and SPSS
Statistics 17.0 (SPSS Inc.) software packages. The
results were considered statistically significant if the
interval p was smaller than 0.05.

Puc. 1. DopMupoBaHue aHACTOMO3a «KOHEIL B KOHEI» MO/ yTJIoM 60°:
1 — JINHUA Cpe3a KUIIIEYHOU CTE€HKH; 2 — BETBU IIPAMBIX COCYZIOB; 3 — IIPAMbBIE COCYIbL
Fig. 1. End-to-end anastomosis formation at an angle of 60°:
1 — section line on the intestinal wall; 2 — branches of straight vessels; 3 — straight vessels
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Puc. 2. OneHKa pacCcTOSTHUSL MEXK/Ty OpPbIKEEYHIMU KPAsSMU aHACTOMO3UPOBAHHBIX KUIIIEYHBIX TI€TEJTh B IPOEKINH
aHactomo3a (L — paccTostHue 110 IPSIMOI JIMHUH, TPOBEIEHHOM Yepe3 MPOTHBOOPhIKEEUHBIHN Kpail aHACTOMO3a K J[BYM
PaBHOY/IAJIEHHBIM OT aHACTOMO3a TOYKAM Ha OPBIXKEEUHBIX KPAsIX CETMEHTOB KUIIKH)

Fig. 2. Estimation of distance between mesenteric borders of anastomosed intestinal loops in the anastomosis projection
(L is the distance along the straight line passing through antimesenteric border of anastomosis to two points at mesenteric
borders of intestinal segments, which are equidistant from the anastomosis)

TPYIII 10 KOJWYECTBEHHBIM IMPU3HAKAM BBITIOIHS-
JIU pu nomoinu Tecta Manna — Yutuu. [lpu ana-
JIN3€e KOJIMYECTBEHHBIX TaHHBIX OIeHUBAJIN UX COOT-
BETCTBHE 3aKOHY HOPMAaJIbHOTO pacIpe/ie/IeHUsI Me-
toztoM Illanupo — Yuika. KosnruecTBeHHbBIE TaHHBIE
omucaHbl B popMaTe: MeAuaHAa U WHTEPKBAPTUIb-
ubIiii pazmax Me (LQ; UQ). [TosyueHHble JaHHbBIE 00-
paboTaHbI ¢ UCIIOJIB30BAaHUEM ITAKeTa IMPUKJIATHBIX
nporpamm STATISTICA 6.0 (StatSoft, USA), SPSS
Statistics 17.0 (SPSS Inc.). Pe3ysibTaThl cCUUTAIN CTA-
TUCTUYECKH 3HAYUMBIMH, €CJIM UHTEPBAT P OBLI
MEHbIIIE 0.05.

PE3YJIBTATBHI 1 OBCYKJIEHUE

[Ipu mojicueTe KOJIMIECTBA APTEPHATIBHBIX COCY-
JIOB ITOJICJIM3UCTOTO CJIOS Ha 1 MM® IUIOINA[U Cpesa
KHUIIKY OBbLIN [TOJIyY€eHbI CJIEAYIOIINE JaHHbIE: B KC-
cJIeIyeMOH rpyIime MeauaHa cocrapuia 71 (61; 79.5),
B Ipymme cpaBHeHUus — 45.5 (39.5; 52) (p < 0.01).
B uccsenyemMoil rpyiie mokasaTesb MeIUaHbl [IPH
[I0/ICYETE BEHO3HBIX COCYZOB B IOJICIU3UCTOM CJIOE
Ha 1 MM? IUIOIIAZU cpe3a cocTtaBua 62 (55; 69.5), a
B rpyIIe cpaBHeHus — 44 (35.5; 51.5) (p < 0.01). B
MBIIIEYHOM CJIOE B HCCJIEAYEMOM IPYIIIE TAKMKE OT-
MEUYEHO CTAaTHCTHYECKH 3HAYMMOe IpeobsiaaHne
KOJIMYECTBA COCY/IOB I10 CPABHEHHUIO C TPYIIIION cpaB-
HEHUs: IOKazareJab Me KOJIMUYECTBA apTEpHil Ha
1 MM IUIOLIA/IM CPE3A B HCCIIEAYEMOM TPYIIIE — 44.5
(37.5; 50.5), B rpymiie cpaBHeHUsI — 30 (20.5; 36.5)
(p < 0.01); BeHOBHBIX cocyZoB — 51 (43; 57.5), a B
rpyme cpaBHeHus — 27 (21; 33.5) (p < 0.01) (puc. 3.)

RESULTS AND DISCUSSION

The following data were obtained as a result
of calculation of arterial vessels in the submucosal
layer per 1 mm? of the intestinal section area: the
median in the study group equaled 71 (61; 79.5) and
in the reference group 45.5 (39.5; 52) (p < 0.01).
The median for calculation of venous vessels in the
submucosal layer per 1 mm? of the intestinal sec-
tion area was 62 (55; 69.5) in the study group and
44 (35.5; 51.5) in the reference group (p < 0.01).
Statistically significant prevalence of the number of
vessels in the study group compared to the control
group is observed in the muscular layer as well: Me
indicator for the number of arteries per 1 mm? of the
intestinal section area in the study group was 44.5
(37.5; 50.5) and in the reference group 30 (20.5;
36.5) (p < 0.01); for venous vessels 51 (43; 57.5) in
the study group and 27 (21; 33.5) in the reference
group (p < 0.01) (Fig. 3.)

The following data were obtained as a result of
calculation of the total vascular area per 1 mm? of
the intestinal section area: Me for this parameter
in the submucosal layer was 99 454 um? (84 907;
110 961) in the study group and 23 448 um? (20
626; 28 638) in the control group (p < 0.01) (Fig.
4, 5). The area of venous vessels in the submucosal
layer was higher in the study group with statistical
significance: Me equal to 315 045 pum? (305 301;
323 737) as opposed to 113 769 pm? (91 199; 136 159)
in the control group (p < 0.01). Me indicator of arte-
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Aprepun Bensl
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Submucosa arteries Submucosa veins Muscle arteries

Puc. 3. KosnuecTBo nccseyeMsIX COCY/I0B Ha 1 MM? IJIOIIAIA Cpe3a KUIITKU
Fig. 3. Quantity of studied vessels per 1 mm? of the intestinal section area

IIpu mozicuere CyMMAapHOU ILJIOIIAJH COCY/IOB
Ha 1 MM? cpe3a KUIIKU MOJIyIeHbI CIeAyIoNre TaH-
HbIE: B IOJICJTU3UCTOM cJioe Me 3TOro IroKasaTesis
cocTaBuiIa 99 454 MKM? (84 907; 110 961), B TPyII-
e cpaBHeHUST — 23 448 MKM? (20 626; 28 638)
(p < 0.01) (puc. 4, 5). IlnomAaP BEHO3HBIX COCY/IOB
B IIO/ICJIM3UCTOM CJIO€ TaK:Ke ObLIa CTAaTHCTUYECKH
JTOCTOBEPHO OOJIBIIIE B HCCIEAyeMOU Tpyrie: Me —
315 045 MKM? (305 301; 323 737); B IPYIIIE CPaBHE-
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rial area per 1 mm? of the intestinal section area in
the muscular layer (Fig. 6) was 31 122 um? (28 503;
37 439) in the study group and 7 053 um? (5 953;
7 487) in the reference group (p < 0.01). Me in-
dicator of venous area in the muscular layer was
73 304 um? (69 237; 82 303) in the study group and
32 330 um? (24 511; 36 994) in the reference group
(p < 0.01).

Hccenenyemas rpymnmna
Study group

I'pynna cpaBHeHU:A
Control group

73304

32330

Aprtepun Bensnl

MBILIIEYHOT'O

Muscle veins

Puc. 4. Iiowaap uceaeayeMbix cocyoB (MKM?) Ha 1 MM? cpe3a KUIIKA
Fig. 4. Vascular area in the study (um?) per 1 mm? of the intestinal section area
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A

Puc. 5. [1o/1c/TU3UCTHIN 10 TOHKON KUIIKHU (YB. 400):
A — cpe3 ot yritom 60°; B — cpes oz yriiom 90°
Fig. 5. Submucosal layer of small intestine (400x):
A — section at an angle of 60°; B — section at an angle of 90°

HUA — 113 769 MKM? (91 199; 136 159) (p < 0.01). B
MBIIIEYHOM ¢J10e (PHUC. 6) HCCIIeAyeMOM TPYIIIBI IT0-
Kaszaresib Me IIOMIA/IM apTEPUIA HA 1 MM? Cpe3a KHIII-
KU COCTaBMJI 31 122 MKM? (28 503; 37 439), B TpyIIIIe
cpaBHeHUs — 7 053 MKM? (5 953; 7 487) (p < 0.01). B
HCCIIEyEMOM TPYIIIe MoKasaresib Me IUIoImaayu BeH
B MBIIIIEYHOM CJI0€ PaBHAJICA 73 304 MKM? (69 237;
82 303), B rpyIIiie cpaBHeHUs — 32 330 MKM? (24 511;
36 994) (p < 0.01).

B rpymme aHAacTOMO30B, ¢(HOPMHUPOBAHHBIX IT0-
CJIe TIPEBAPUTEILHOTO IIEPEeCeUYeHMs KHUIIKH IO

A

The distance L between mesenteric borders of
the anastomosed intestinal loops in the group of
anastomoses formed after preliminary intestinal in-
tersection at an angle of 75° was 111 mm on average
(Fig. 7). Here, the anastomosis was practically iden-
tical in shape to the one formed in a classical man-
ner (i.e. with intestinal wall intersected at an angle
of 90°). The deformation along the anastomosis
line was practically absent, however, it was a single
straight artery with its branches that arrived at the
projection of the intestinal section line. It indicates

Puc. 6. MbIlIeuHbIH CJI0H TOHKOH KUIIKH (YB. 400):
A — cpe3 oz yrsioM 90°; B — cpes noz yriiom 60°
Fig. 6. Muscular layer of small intestine (400x):

A — section at an angle of 90°; B — section at an angle of 60°
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yraoMm 75°, paccrosHue L Mexay OpbLKeeUHbIMU
KpasMHU aHACTOMO3UPYeMBbIX I1eTesIb KUIIKU COCTa-
BHIJIO B cpefiHeM 111 MM (pwHc. 7), mpu 3ToM popma
aHACTOMO3a NIPAKTHYECKH He OTJINYaJIach OT Ta-
KOBOTO, (hOPMUPYEMOIO KJIACCUYECKUM CII0COO0M
(T. e. c mepeceueHrEM KUIIIEYHOHN CTEHKU IO/ YIJIOM
90°). ledbopmanus 1o JUHAN aHACTOMO3a IIPAKTH-
YecKH OTCYTCTBOBAJIA, OHAKO B NPOEKIUIO JTUHUU
cpes3a KUIIKYU IOTalaIu BETBU He 60Jiee ueM OHOM
IIpSAMOU apTepuu. ITO CBUIETEIBCTBYET O TOM, UTO
dbopmupoBaHUe aHACTOMO3a «KOHEI[ B KOHEI[» IIPHU
TAKOM ITepeceYeHNH KUK He OKA3bIBAET TOJIOMKH -
TEJIbHOTO BO3JIEHCTBUSA HAa KPOBOOOpAIlEHNUE, XOTS
U BBI3BIBAaeT MUHUMAJIBHYIO JlepopMaIuio.
UccnenoBanme aHAcTOMO30B, ChHOPMUPOBAH-
HBIX IIPU IIepeceYeHUN KUIIEYHON CTEHKHU IIOf
yIrjioM 60°, BBIABWIO, YTO pacCTOsAHUE L MexzIy
OpBIKEeUHBIMU KPAsIMH METETh KUIITKH COCTABUIIO
B CpeZlHEM 76 MM, UTO JOCTOBEPHO MEHBIIIE, YEM B
IIpeABIAyIIe rpymnie. TO TOBOPUT O HECKOJIBKO 60-
Jiee 3HAYUTETbHOU JlepOpPMaIuy MO JIMHUU aHACTO-
MO03a, OZJHAKO B JIMHUIO CPe3a I0IaJlaeT MUHUMYM
2 IPAMBIX apTEPUHU C UX OTBETBJIEHUSMH, UTO CyIIle-
CTBEHHO yJIy4YIllaeT KPOBOCHAOXKEHNEe aHACTOMO3A.
B rpymme anHacToMo030B, CHOPMUPOBAHHBIX
C IepecedyeHHEM KHUIIEYHON CTeHKH IO/l YIJIOM
45°, ICKOMO€e pacCTosiHUe L COCTaBMJIO B CPeTHEM
63.5 MM, YTO CBUZIETEILCTBYET O BBIPAKEHHOU Jie-
(opmaruu 1o IMHUK aHACTOMO3a. ITO MOXKET IIPHU-
BECTHU K 3aTPY/IHEHUIO Iaccaka XMMyca uepe3 aHa-
CTOMO3, 2 B YCJIOBUSX PACIPOCTPAHEHHOTO IEPHU-
TOHUTA TIePeNoJIHeHNEe TPUBOJSAIIEH MeTIU MO-

120 7]

100 —

80 — 76.0

20 7

that end-to-end anastomosis formation under this
intestinal intersection does not have a positive ef-
fect on blood circulation, despite the least amount
of deformation.

Investigation of anastomoses formed with in-
testinal wall intersected at an angle of 60° showed
that the distance L between mesenteric borders of
intestinal loops was 76 mm on average, which is re-
liably less, than in the previous group. It implies a
slightly stronger deformation along the anastomo-
sis line, however at least two straight arteries with
their arborizations arrive at the section line, which
improves blood supply of the anastomosis signifi-
cantly.

The sought for distance L in the group of anas-
tomoses formed with intestinal wall intersected at
an angle of 45° was 63.5 mm on average, which in-
dicates a pronounced deformation along the anas-
tomosis line. It may lead to chyme passage obstruc-
tion at the anastomosis and afferent loop overflow
under diffuse peritonitis may facilitate the leak. At
the same time, the section line receives blood from
branches of two straight arteries as well, i.e. no im-
provement in blood flow is achieved compared to
intersection angle of 60°.

CONCLUSION

The results obtained make it possible to con-
clude that, when oblique intestinal section is per-
formed at an angle of 60°, the intersection line cap-
tures projection of larger quantity of main branches
of intramural straight vessels, and potential anas-

111.0

VYrox cpesa 45°
Angle of cut 45°

VYron cpesa 60°
Angle of cut 60°

VYroin cpesza 75°
Angle of cut 75°

o —

Puc. 7. Paccrosinue L (MM) M€y OpbIKEEUHBIMY KPAsSMU aHACTOMO3UPYEMBIX [1€TEJIb TOHKON KUIIKH, U3MEPEHHOE 110
MPSIMOA JINHUH, IPOBE/IEHHON Yepe3 MPOTHBOOPBIXKEEUHBIN KPail aHACTOMO3a K JIByM PaBHOYIAJIEHHBIM OT aHACTOMO3a
TOYKAM Ha OPBIXKEEUHBIX KPAsIX CETMEHTOB KUIIKU
Fig. 7. Distance L (mm) between the mesenteric borders of the anastomosed enteric loops measured along the straight
line passing through the antimesenteric border of the anastomosis to two points at mesenteric borders of intestinal
segments, which are equidistant from the anastomosis
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JKeT CIIocOOCTBOBATh €r0 HEeCOCTOSITEIbHOCTH. B TO
’Ke BpeMs JIMHUA Cpe3a MoJIydyaeT KpOBOCHAOKeHe
TaK}Ke OT BETBEU JIBYX IIPSMBIX apTEPUH, T. €. YIIyU-
IIIeHre KPOBOTOKA B CPAaBHEHUH C YIJIOM Iiepecede-
HUs 60° He TOCTUTAEeTC.

3AK/IIOYEHUE

IlonmyueHHBIE PE3YJIBTATHI HCCIIENOBAHUSA II0-
3BOJISIIOT 3aKJIIOUUTH, YTO IIPU IPOBEJIEHUH KOCO-
ro cpesa KUIIKU T0JT YyIJIoM 60° JIUHUA Iepecede-
HUS 3aXBATHIBAET MPOEKITUIO OOJIBIIIETO KOJTHYECTBA
OCHOBHBIX BETBEH HMHTPAMypPaIbHBIX MPSIMBIX COCY-
JIOB 1 30Ha OyIyIlero aHacToM03a KpOBOCHAOXKaeT-
¢ CYIIECTBEHHO JIyUllle, UeM IIPU MTPOBEJIEHUN Cpe3a
oz, yrsiom 90°. KosimuecTBo apTepuii Ha 1 MM? ILJIO-
AU Cpe3a IIPU UCII0JIb30BAaHUU KOCOTO Cpe3a KHUIII-
KU B MOZCTU3UCTOM cJioe OoJtbIlie Ha 36 %, a B MbI-
[IEYHOM CJIOe — Ha 33 % I10 CPaBHEHHUIO C KOHTPOJIb-
HOU Tpymmo# (p < 0.01). [Iomaas aprepuil Ha 1 MM?2
cpesa B MOJICTU3UCTOM CJIO€ KUIITKH B HCCIIEYEMOM
rpymre 6osibiie Ha 76.5 %, a B MBIIIIEYHOM CJI0€ — Ha
77.4 % (p < 0.01).

®opMHpOBaHHE AHACTOMO3a C IEpeceYeHHeM
KHUIIIEYHOH CTEHKH IT0/] YIJIOM 60° K IIPOJIOJILHOMN OCH
KHUIIIKW He BBI3BIBAET Irpydyio AedopMariiio B obsa-
CTU aHACTOMO3a, IIPU 3TOM OTMEUAeTCsA YIIydIlleHHe
KpOBOCHAOKEHHS. YTOJI mepeceueHus 75° He JaeT
VJIy4IleHUs] KPOBOTOKA IO JIMHUKM aHACTOMO30B, a
IIpU yIJIe TepeceueHusi 45° BOBHUKAET BhIpaKeHHAs
nmedopmanus B obsacté anacromosa. Takum obpa-
30M, Ha (hOHE PEYKITUH KPOBOOOPAIIEHH B YCIIOBH-
SIX paCIIPOCTPAHEHHOTO THOWHOTO IEPUTOHUTA IIPEJ-
JIOKEHHAsT METOAUKA TO3BOJISIETCS YBEJHIUTH KPO-
BOTOK B aHACTOMO3UPYEMBIX yUaCTKaX KHIIKH IPHU
(GopMHpOBAaHHY aHACTOMO3a 10 THUITy «KOHEI] B KO-
HEI», YTO CIIOCOOCTBYET YIIYUIIEHUIO PEIapaTHBHbIX
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tomosis area has a significantly better blood sup-
ply compared to the section at an angle of 90°. The
quantity of arteries per 1 mm? of the section area
in case of oblique intestinal section in the submu-
cosal layer is by 36 % higher and in the muscular
layer by 33 % higher compared to the control group
(p < 0.01). Arterial area per 1 mm? of the section in
the submucosal intestinal layer is higher in the study
group by 76.5 % and in the muscular layer by 77.4 %
(p < 0.01).

Anastomosis formation with intestinal wall in-
tersected at an angle of 60° to the longitudinal intes-
tinal axis does not cause rough deformation in the
anastomosis area, and an improved blood supply
is observed. Intersection angle of 75° does not lead
to a better blood flow along the anastomosis line,
whereas at an angle of 45° pronounced deformation
occurs in the anastomosis area. Thus, the proposed
technique makes it possible to improve blood flow
in the anastomosed intestinal segments using the
end-to-end anastomosis technique in the context
of reduced blood circulation under diffuse purulent
peritonitis, which facilitates reparative processes in
the anastomosis area and reduces the risk of intesti-
nal suture leaks.
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