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Abstract. "End-to-end" and "end-to-side” colorectal anastomosis: does the selection of surgical tactics influence
insufficiency of the apparatus anastomosis? Savenkov D.Yu., Bielosludtsev O.D., Siryi S.S. It is still uncertain
whether the choice of “end-to-end” or “end-to-side”” anastomosis affects the risk of anastomosis insufficiency, with low
anterior resections of the rectum in patients with colorectal cancer. The aim of our work was to determine the influence
of choosing the surgical tactics of overlaying colorectal “end-to-end” or “end-to-side” anastomosis on the frequency
and severity of the anastomosis leak in patients after rectal resection and postoperative recovery period. A retrospective
analysis of the medical documentation of patients after anterior resection of the rectum in relation to rectal cancer was
performed. Depending on the type of anastomosis the patients were divided into two groups: group 1 — patients with
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“end-to-end” anastomosis, group 2 — patients with “end-to-side” anastomosis. Surgical complications including the

frequency and severity of intestinal anastomosis leak were analyzed. The total number of postoperative complications
among patients in group 1 was by 2 times more frequent than in patients in group 2, and analysis of their severity
points on advantage of overlaying “end-to-side” anastomosis. Thus, in 3 (20.0%) patients of group 1 there was a
partial failure of anastomosis of the class B, in 2 (13.3%) patients — a partial failure of anastomosis of the class C, in 2
(13.3%) patients there was peritonitis; in 1 (6.7%) patient we found lymphorrhea. While in patients of group 2 there
were isolated complications (partial failure of anastomosis of class B was in 2 (14.3%) patients, postoperative seroma
was in 2 (14.3%) patients. However, partial failure of anastomosis of class C, peritonitis or lymphorrhea were absent.
The number of days from surgery to discharge in patients of group 2 was less (9 [7—13] days compared with 13.0 [9—
20] days in patients of group 1). In patients with rectal cancer after anterior rectum resection, the choice of surgical
tactics of overlaying of colorectal “end-to-end” or “end-to-side” anastomoses influences the frequency of formation of
anastomotic leak; “end-to-side” anastomoses overlay reduces the frequency and severity of the colorectal anastomoses
leak, which reduces the postoperative recovery period.

Pedepar. KosiopekranbHble aHACTOMO3bI «KOHEL-B-KOHEIb» M «KOHEI-B-00K»: BJIHSeT JIM BbIOOP XHPYPru4ecKoi
TAKTUKHU HA HECOCTOSITEJILHOCTHL annapaTtHoro anacromo3a? Casenkos /I.1O., benocaymues A.Jl., Cupslii C.C. Ewe
He onpedeieHo 00 KOHYA 6lusiHue 6bl00pa annapamHo2o anacmomosa «KOHeY-8-KOHey» Uil «KOHeYy-6-00K» HA PUcK
B03HUKHOBEHUSL HECOCMOSMENbHOCU AHACMOMO3d, NPU HUSKUX NEPEOHUX PE3eKYUsX NPIMOU KUWKU, Y NAYUEHMO8 C
paxom npamoti kuwiku. Lenv: onpedenums grusHue bloopa Xupypeuieckol makmuKky Haao0diCcenus annapamHslx KoJo-
DPEKMANbHBIX AHACMOMO308 «KOHEY-8-KOHeY» U «KOHey-8-00K» HA YACmomy U MANCeCmb 603HUKHOBEHUSL HeCOC-
MOAMENbHOCIU AHACMOMO308 Y DONbHLIX NOCNe nepeoneli pe3ekyu npsamoll KUWKU, a makdice Ha OAUMeNbHOCHb
NOCNeONEPaAYUOHHO20 BOCCMAHOBUMENBbHO20 nepuoda. Ilposeden pempocnekmugnvli aHau3 ucmopuu 6one3Hu
Nayuenmos, KOMOpbIM 6bINOJIHEHA NepeOHsisl pe3eKyust NPIMOU KUWKU, 6 C653U C PAKOM NpaMoOU Kuwiku. B
3A8UCUMOCTIU OM MUNA HAKIAObIBAHUS AHACMOMO3d, 601bHble OblIU pa3oeieHbl Ha 08e epynnbl: epynna 1 — bonvhbie ¢
HALOJNCEHHBIM AHACMOMO30M «KOHEY-6-KOHEY», ePYNna 2 — O0IbHble C HALOJNCEHHbIM AHACMOMO30M «KOHEY-6-00K».
Bvinu npoananusuposamnvl xupypauueckue OCLONCHEHUs, 8 MOM HUCLe YACMOMA U MINCECHb HeCOCMOSMeIbHOCMU
Kuweunoeo anacmomosa. Obugee Koauuecmso NOCICONEPAYUOHHBIX OCNONCHEHUL cpedu 6oabhblx epynnel 1 ObLIO 6
2 paza uawe, yem y OONbHLIX 6 2pynne 2, a AHAIU3 UX MAICECMU YKA3bIEAem HA 6e3YCI08HOe NPeUMYUecmseo
HANOMNHCEHUST AHACMOMO3A C UCHOIb3068AHUEM MEXHUKU «KoHey-6-00ky». Tax, y 3 (20,0%,) bonvusix epynnvl 1 6o3nukna
YACMUYHASL HeCOCMOSIMENbHOCMb anacmomosa kiacca B, y 2 (13,3%) nayuenmos — uacmuynas HecocmosimenbHoCmy
anacmomosa xknacca C, y 2 (13,3%) 6onvuvix — nepumonum, y 1 (6,7%) 601vH020 — numghopes. ¥V bonvhuvix epynnol 2
ecmpeuanuch eOUHUUHble OCH0JNCHEHUS (YaCmU4Hdas HecoCmosmenbHocmby anacmomosa kiacca B — y 2 (14,3%)
bonvHbIX, cepoma nocreonepayuornou panvt — y 2 (14,3%) 6oavbubix, mozda Kax 4acmudHou HeCcOCMOAMEeNbHOCIU
anacmomosa kiacca C, nepumonuma unu aumgpopeu He Hadrooanocs. Konuvecmso owneti om onepayuu 00 8blnUcKU y
boabHbIX 2pynnsl 2 ObL10 MeHbuum u cocmaguno 9 [7-13] oueii no cpasnenuro ¢ 13,0 [9-20] onamu y 6onvHbIX 2pynnovl
1. 'V 6onbHbix pakom npaAmoll KuwiKu nocie nepeoHell pe3eKyuu NpAMOl KUWKU 8blOOp XUpypeuueckou makmuku
HALOJICEHUsT AnNApAmubIX KOJIOPEKMATbHbIX AHACHIOMO30M «KOHEY-6-KOHeY» U «KOHeY-6-00K» GIUsAem HA 4aCmOmy
PA36UMuUsL HeCOCMOSIMENbHOCIMU AHACMOMO308,; HANIONCEHUEe AHACTOMO308 «KOHEeY-6-00K» YMeHbuidem 4acmomy u
MsAACECMb  HECOCMOSIMENbHOCIU — KOJOPEKMANbHbIX — AHACTOMO308, 4MO  CHOCOOCMEYem  COKPAWeHuio nocie-
ONEPayUOHHO20 0CCMAHOBUMENLHOZ0 NEPUOOU.

Anastomotic leak is one of the most common and
severe complications in colorectal surgery (especial-
ly in low colorectal or coloanal anastomoses), which
not only leads to the need for additional surgery and
prolonged hospitalization, but also worsens the
disease course and increases hospital mortality [5].
The incidence of colorectal anastomotic leak varies
from 6 to 30% of all cases and depends on various
risk factors [4, 6].

Thus, in 2013, an international group of re-
searchers conducted a large-scale systematic meta-
analysis of surgical failures during anterior resection
of rectal cancer, which aimed to identify the
frequency of intestinal failure and its severity [3, 7].
Among 24288 patients analyzed, intestinal anasto-
motic leak occurred in 2085 (8.58%). The incidence
of asymptomatic leak (class A according to the
classification system of the International Research
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Group on Rectal Cancer (ISGRC)) was 2.57%, the
incidence of leak that required active intervention
without relaparotomy (class B) was 2.37%, and the
incidence of leak requiring relaparotomy (class C)
was 5.40%.

In addition, modern authors are constantly
searching for endogenous, intra- and postoperative
factors that affect the leak of colorectal anastomoses.
For example, a recent analysis made by American
scientists and surgeons has shown that cachexia, im-
munosuppression, non-steroidal anti-inflammatory
drugs, diabetes, etc. increases the frequency of this
surgical complication [8]. Among intraoperative
factors, the technique of intestinal anastomosis
remains the most debatable. Despite the growth of
surgical techniques in general, it has not yet been
fully determined whether the choice of “end-to-end”
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or “end-to-side” hardware anastomosis affects the
risk of anastomotic leak.

The aim is to determine the influence of the
choice of surgical tactics of imposing hardware
colorectal "end-to-end" and "end-to-side" anasto-
moses on the incidence and severity of anastomotic
leak in patients after anterior resection of the rectum.

MATERIALS AND METHODS OF RESEARCH

We conducted a retrospective analysis of 29 case
histories of patients who underwent anterior
resection of the rectum for colorectal cancer in the
Dnepropetrovsk Regional Oncology Center during
2017-2018. All patients underwent lymphatic dis-
section during surgery at the level of D3 (removal of
apical lymph nodes with the intersection of the
inferior mesenteric artery and venous entry). In all ca-
ses, the formation of a protective ileostomy was per-
formed. The same circular suturing devices were used.

Depending on the type of anastomosis, patients
were divided into two groups: group 1 — 15 patients
(mean age — 64 [55-69] years, including men — 8
(53.3%)) with the imposition of an anastomosis
"end-to-end ", group 2 — 14 patients (mean age - 65
[61-67] years, among them men — 8 (57.1%)) with
the imposition of an anastomosis" end-to-side" (in
the afferent intestine from the side of the anti-
mesenteric edge). Patients in the groups were
comparable in number and age. General clinical data
and surgical complications, including the frequency

and severity of intestinal anastomotic leak were
analyzed. The severity of intestinal anastomosis leak
was determined according to the -classification
system of the International Study Group Rectal
Cancer (ISGRC) [7].

Statistical processing of the obtained research
results was performed using biometric analysis
methods implemented in the software packages
EXCEL-2007 ® and the module nonparametric
statistics  STATISTICA 6.1 (StatSoft Inc., serial
NeAJAR909E415822FA) [1, 2].

RESULTS AND DISCUSSION

All analyzed patients were diagnosed with
colorectal cancer. Thus, among patients in group 1, 7
(46.7%) patients were diagnosed with Cr.
rectosygma, 6 (40%) — Cr. recti of the upper ampul-
lary department, 1 (6.7%) — Cr. recti of the middle
ampullary department, 1 (6.7%) — Cr. recti of the
lower ampullary department. Among patients of
group 2 the distribution of tumor localization was as
follows: in 5 (35.7%) patients Cr. recti of the upper
ampullary department was detected, in 3 (21.4%)
patients — Cr. rectosygma, in 5 (35.7%) — Cr. recti of
the middle-ampullary department, in 1 (7.1%) — Cr.
recti of the lower ampullary department.

The distribution of patients according to the
formulation of the clinical stage of the disease is
presented in Table 1.

Table 1
Distribution of patients according to clinical stage of cancer
Groups of patients
Clinical stage P
1 (n=15) 2 (n=14)
1 2 (13.3%) 1(7.1%) 0.006
24 2.(13.3%) 3 (21.4%) 0.006
2B 5(33.3%) 5 (35.7%) 0.06
3A 1(6.7%) 0 0.007
3B 2(13.3%) 2 (14.3%) 0.006
3C 1(6.7%) 1(7.1%) 0.002
4 2 (13.3%) 2 (14.3%) 0.006

The analyzed data indicate that according to the
clinical stage of cancer, patients between groups did
not differ statistically, this testifies that this indicator
alone could not affect treatment results.
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Before surgery, almost all patients both in group
1 (12 (80%) and group 2 (13 (92.9%) received
neoadjuvant therapy: 9 patients (4 patients of group
1 and 5 patients of group 2) underwent neoadjuvant
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radiation therapy), 5 patients (2 patients of group 1
and 3 patients of group 2) — one or more courses of
neoadjuvant polychemotherapy, 12 patients (7 pa-
tients of group 1 and 5 patients of group 2) —
neoadjuvant chemoradiation therapy. In addition,
2 patients (1 patient of group 1 and 1 patient of
group 2) underwent intestinal stoma before the start
of special treatment. The choice of neoadjuvant
treatment of patients was chosen by a multi-
disciplinary commission based on local protocols.

The analysis of anamnestic data revealed that all
patients of groups 1 and 13 (92.9%) patients of
group 2 had concomitant pathology. The most
common is coronary heart disease — 16 cases (10
patients in group 1 and 6 patients in group 2),
hypertension — 16 cases (9 patients in group 1 and 7
patients in group 2), chronic gastritis or gastro-
duodenitis — 10 cases (8 patients of group 1 and 2
patients of group 2), type 2 diabetes mellitus — 3
cases (1 patient of group 1 and 2 patients of group
2). In addition, both among patients of group 1 and
patients of group 2 there were isolated cases of mo-
derate anemia, neutropenia, bronchoobstructive
diseases, chronic cholecystitis, chronic pancreatitis and
the like. Given the statistically insignificant difference
between the incidences of various comorbidities
among patients of both groups, we can conclude that
this indicator did not affect treatment results.

All patients underwent planned treatment of
concomitant pathology, standard preoperative prepa-
ration and surgical treatment - anterior resection of
the rectum.

The analysis of the postoperative period and the
development of complications directly related to
surgery in patients of both groups are of particular
interest (Table 2).

Thus, the total number of postoperative
complications among patients of group 1 occurred
2 times more often than in patients of group 2, and
the analysis of their severity indicates the
unconditional advantage of wusing "end-to-
side"anastomosis technique. Among patients of
group 2, there was no case of anastomosis leak of
class C which is associated with peritonitis and
the need for repeated surgery. In addition, there
was a statistically significant difference between
the groups in the number of days from surgery to
discharge in the patients operated.

According to the histological examination of the
material obtained during surgery, in the vast majo-
rity of patients there was a moderate type of tumor
differentiation (in 14 (93.3%) patients of group 1
and 11 (78.6%) patients of group 2), which could not
affect treatment results either.

Table 2

Postoperative complications and duration of postoperative period in cancer patients

Groups of patients

Indicator P, x2
1 (n=15) 2 (n=14)

Presence of postoperative complications including: 8 (53.3%) 4 (28.5%) 0.00
-partial anastomosis leak of class B; 3(20.0%) 2 (14.3%) 0.01
- partial anastomosis leak of class C; 2 (13.3%) 0 (0.0%) 0.00
-peritonitis; 2 (13.3%) 0(0.0%) 0.00
-seroma of postoperative wound; 0 (0.0%) 2 (14.3%) 0.00
-lymphorrhoe 1(6.7%) 0 (0.0%) 0.00
Necessity of repeated surgical intervention 2 (13.3%) 0 (0.0%) 0.00
Number of days from surgical intervention to discharge from 13.0 [9-20] 9 [7-13] 0.04*

hospital, Me [25-75%]

Note: * — p between patients of different groups by Mann-Whitney U-test.
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CONCLUSIONS
1. In patients with colorectal cancer after anterior
resection of the rectum, the choice of surgical tactics
of imposition of hardware colorectal anastomoses
"end-to-end" and "end-to-side" affects the incidence
of anastomotic leak.

2. Imposition of “end-to-side” colorectal anasto-
moses reduces the incidence and severity of
colorectal anastomotic leak which helps to reduce
the postoperative recovery period.
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