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Comparative safety of intracorporeal
versus extracorporeal anastomoses in laparoscopic
right colectomy
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Abstract

Aim - to assess the safety of a hand-sewn intracorporeal ileo-transverse
anastomosis.

Material and methods. The retrospective study included patients from the Omsk
Regional Cancer Registry from 2015 to 2023. It included patients with colon
cancer (ICD-10 C18), who underwent a laparoscopic right colectomy. In the study
group patients had hand-sewn intracorporeal anastomoses dene under an original
method, terminus-terminal invagination ileo-transverse anastomosis; in the control
group patients had hand-sewn ‘side-to-side’ extracorporeal anastomoses.
Results. 89 patients were enrolled: 42 in the study group and 47 in the
control group. No cases of anastomotic leakage were found in the study

group versus 2 (4.3%) in the control group (p=0.496). Grade 3 and higher
surgical morbidity was equal in both groups: 2 (4.8%) versus 5 (10.7%),
p=0.550.

Conclusion. The hand-sewn original intracorporeal anastomosis is safe and
can be considered by experienced laparoscopic surgeons. Further study is
needed for a detailed comparative analysis with established techniques.
Keywords: colon cancer, right colectomy, intracorporeal anastomosis,
laporoscopic surgery.
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CpaBHeHue 6e30MacHOCTU MHTPAKOPNOpPasibHbIX
W 3KCTpaKkopnopasibHbIX aHaCTOMO30B
NPV nanapocKkonmM4eckom NpaBoOCTOPOHHEN
reMMKoON3KTOMUMn

M.M. Canamaxun!, O.B. JleoHoB!, A.3. MunosaHoBa?, 3.3. Mamegnu?

1BY300 «KnuHuyeckunin oHkonoruyeckunin ancnaHcep» (OMck, Poccuiickaa depepaums)
2pI'bOY BO «OMckuin rocyaapCTBeHHbIN MegUMUUHCKUMIA yHMBepcuTeT» MuHsgpasa Poccum
(Omck, Poccuitckas Penepauns)
3PIbY «HMWLL oHkonorum nmenmn H.H. BnoxmnHa» Munzgpasa Poccun (Mockea, Poccuiickas ®enepauns)

AHHOTaums

Iess — onerka 6e30macHOCTH GOPMUPOBAHKSL PyIHOTO HHTPAKOPIIOPAIBHOTO
WJIEOTPAaHCBEP30aHACTOMO3A.

Marepuan u meronsl. J[anHas paboTa SBISIETCS PETPOCIeKTUBHBIM HCCITe-
JIOBAHKMEM, MaTeprasioM Jjisi KOTOPOTO MOCITY)KHI OHKOJIOTHIEeCKHUH PErucTp
Omckoit obnactu 3a nepuop ¢ 2015 no 2023 rr. B nccnenoBanue BKitodanu
BCeX MAIMeHTOB C JIMArHO30M «PaK 0OOMOIHOMN KHUIIKIY, KomoM mo MKB-X
C18, koTopbiM 6blTa BHIMOIHEHA JIAMapOCKOMMIeCKast IPABOCTOPOHHSS Te-
MUKOJISKTOMUSL. B ricciemyemoit rpyrie ¢popMUPOBaIA HHTPAKOPIIOPAIbHbIE
AHACTOMO3bI C UCIIOTb30BaHHUEM aBTOPCKOM METOJIUKY — TEPMHUHO-TEPMUHAITb-
HBII MHBAarMHAI[MOHHBIN WIE0TPAHCBEP30aHACTOMO3, B KOHTPOJILHOM IPyTITe
¢$hOpMHpPOBaITH PYYHOM 3KCTPAKOPIMOPATBHBIA AHACTOMO3 «BOK B HOK».
Pesynwrarsl. B nccnenoBanvie Bonuiu qaHHbie 89 maipieHToB: 42 — B UCCIIey-
eMoii ¥ 47 — B KOHTPOJbHOIA rpymie. CiiyuaeB pa3BUTHS HECOCTOSTETHHOCTH
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aHaCTOMO3a B MCCIIeIyeMOii rpyIiie He 0TMEYEHO, B KOHTPOJIBHOM TPYIIIe —
2 (4,3%) narpenToB (p=0,496). Ob1mast yacToTa MOCIe0Nepa¥OHHBIX OCIIOXK-
HEHMH 3 CTeleHH U BhIlle TaKXXe He pa3nudanack: y 2 (4,8%) u 5 (10,7%)
ManyeHToB cootBeTcTBeHHO (p=0,550).

BriBopsI. [IpeiokeHHbI HAMEU MeTO]] pOPMHUPOBAHYS HIIEOTPAHCBEP30aHa-
CTOMO3a 6e30MaCeH U MOXKET ObITh PACCMOTPEH JIisl IPUMEeHeHHsI XUPYPraMH,
TIPOIIEIIAMHI KPUBYIO 00y YeHHs MaJIOMHBA3UBHOM KOJIOPEKTAIbHOM XUPYP-
run. TpeGyroTcs JabHeIve HCCIIe0BaHusI IS OIIeHKH BOCIIPOM3BOJIUMO-
CTH TIOJTyYeHHBIX Pe3yJIbTaTOB U CPABHEHWS C JIPYTUMHU TEeXHUKAMH Ha Gosee
KPYITHBIX UCCIIeTyeMbIX TPYIITaX.

KurroueBbre Cj10Ba: pak 060/I09HOM KHIIKH, TPABOCTOPOHHSISI TEMUKOJIIKTO-
M¥isl, HHTPAKOPIIOPAJIbHBIM aHACTOMO3, JIAMAPOCKOMMIeCKast XUPYPrusl.
KoH}uukT HHTEpecoB: He 3asBIIeH.

www.innoscience.ru
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m INTRODUCTION
Anastomotic leak (AL) is the most hazardous complication
of the right colectomy (RC). The incidence of the
complication may vary significantly from clinic to clinic
and from one surgical technique to another [1]. According to
the data from the Australian and New Zealand registers, the
AL incidence rate was 2% among 13,512 patients who had
undergone right colectomy [2]. The multicenter study EAGLE,
which engaged numerous clinics from developing countries,
found that the incidence of leaks of ileo-transverse anastomosis
reached 12.2% at the initial evaluation of complications
incidence prior to training of surgeons [3].

Laparoscopic surgery provided a new approach towards
performance of the resection stage of surgery; it provided a
better cosmetic effect and improved patient rehabilitation. It
became, therefore, a preferred method of treatment in clinical
recommendations [4]. At the same time, the first studies
did not modify the method of anastomosis formation vs.
methods of open surgery [5]. Formation of an intracorporal
anastomosis provides a potential of a fuller implementation
of minimally invasive surgery based on a free choice of the
zone of minilaparotomy incision or removal of the preparation
through natural orifices. The meta-analysis of 7 randomized
clinical trials found no differences in the incidence rate of
AL development in the formation of intra- or extracorporal
anastomoses [6]. At the same time, the method of anastomosis
formation in these studies was not standardized. The classic

intracorporal anastomosis is formed mechanically. The analysis
of data of the Denmark national register shows that the use of
staplers doubles the risk of AL in right colectomies, from 2.4
to 5.4% (p=0.004).

m AIM
To evaluate safety of a hand-sewn intracorporeal ileo-
transverse anastomosis.

m MATERIAL AND METHODS

This retrospective study used the material from the
Omsk regional cancer register for the period from 2015 to
2023 including all patients diagnosed with ‘colon cancer’
(C18 in the ICD-10) who had undergone laparoscopic right
colectomy. The following patients were excluded: patients
who had laparoscopic right colectomy with mechanical
anastomosis, patients who had right colectomy not related
to cancer of the right section of the colon, and patients who
had palliative surgeries (bypass anastomosis), surgeries in
the volume of colectomy, resection of the transverse colon,
and surgeries without formation of the ileo-transverse
anastomosis.

The patients were divided into two groups. In the study
group, the anastomosis was formed using the author’s original
method (official filing receipt for the invention No.2018111234
dated 29.03.2018 “Method of formation of the intracorporal
laparoscopic terminus-terminal invagination ileo-transverse
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Figure 1. Formation of the external posterior row of ileo-transverse
anastomosis (side view).

PucyHok 1. ®opMupoBaHue Hapy»H020 3adHe20 psioa
uneompaHcBep3oaHacmomo3sa (Bud cboky).

www.innoscience.ru

Figure 2. Formation of the external posterior row of ileo-transverse
anastomosis (top view).

PucyHok 2. ®opMupoBaHue Hapy»xHo20 3a0He20 psida
uneompaHcBep30aHacmomMo3a (Bud CBepxy).
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Figure 3. Final appearance of the anastomosis formed with the use
of the author's technique.

PucyHok 3. OkoH4yamenbHbil BUG aHaCmMoMo3a, ChopMUPOBaAHHO20
no aBmopckoli Memoduke.

anastomosis”). Complete mobilization of the right colon
was performed laparoscopically. At the operating surgeon’s
discretion, the middle colic vessels were transsected at the
base or only the fight branch of the meddle colic artery was
transsected. D3 or D3 lymphadenectomy was also performed
at the operating surgeon’s discretion. After transsecting the
mesentery, the ileum and the colon were transsected at the line
of adequate vascular supply using the linear stapler. Following
that, the exterior posterior wall of the anastomosis was formed
with barbed absorbable sutures; at the same time, to ensure
adaptation of diameters, the interval between the punctures
was made larger than on the ileum (Fig. 1, 2).

After that, the lines of staples of the transverse colon
and the ileum were sheared opening the lumens to form the
interior wall of the anastomosis. The continuous intracorporal
seam was formed with a polyfilament thread: the anterior
curve with the Multanovsky suture, the posterior, with the
Schmieden suture. The anterior curve of the exterior wall of
the anastomosis was formed with barbed absorbable sutures,
similar to the posterior wall. In this way, the invagination ileo-
transverse ‘end-to-end’ anastomosis was formed (Fig. 3, 4).
The choice of the area for the minilaparotomic access was at
the operating surgeon’s discretion.

In the control group, the resection phase of the surgery was
performed in the same way as that in the study group; however,
the transverse colon and the ileum were not transsected. After
mobilization, a minilapatoromic incision was made, through
which the resected section of the colon was removed from the
abdominal cavity. The preparation was removed, and a hand-
sewn extracorporal ileo-transverse ‘side-to-side’ anastomosis
was formed.

The main assessed parameter was the incidence rate of the
anastomotic leak. Additionally, the general incidence of post-
surgery complications using the Clavien — Dindo was assessed
[7], time of the operation, intraoperative blood loss, time of
hospitalization.

Statistical processing of material was performed in the IBM
SPSS v.23 software suite. To compare categorical variables,
2x2 tables and the Chi-square test were used. To compare
continuous variables, the medians were compared and the
Mann-Whitney test was used.
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Figure 4. Final appearance of the anastomosis formed with the use
of the author’s technique (schematic image).

PucyHok 4. OkoH4amenbHbIlU BUO aHacmomo3a, ChopMUpPOBaHHO20
no aBmopckol Memooduke (cxeMamu4Hoe U30bpaxxeHue).

m RESULTS

The search query in the archive for the specified period
returned 2114 entries. After removal of duplicating records
(cases of readmission of the same patient), 1991 records
remained. After removal of information on palliative surgeries
and data of patients not diagnosed with colon cancer, 1729
records remained. 1050 patients were excluded due to
localization of the tumor in the left sections of the colon. 493
patients were excluded due to open surgery performed on them.
14 patients were excluded, for a mechanical intracorporal
anastomosis was formed for them. 9 patients were excluded
because they had undergone colectomies, 74 patients were
excluded due to resections of the colon. Thus, our study
included the data of 89 patients: 42 in the study group, and 47
in the control group.

The general characteristics of the observed groups are
shown in Table 1.

It follows from Table 1, there were less patients with the
tumor localized in the hepatic flexure of the colon in the study
group, 6 (14.3%) vs. 19 (40.4%) in the control group and there

-

Study group
N=42 (100%)

Control group
N=47 (100%)

Male 16 (34.0%) 13 (31.0%) 0.823
Female 31 (66.0%) 29 (69.0%)
Age
Under 65 15 (35.7%) 14 (29.8%) 0.652
65 and older 27 (64.3%) 33 (70.2%)
Tumor localization

Cecum 15 (35.7%) 11 (23.4%) 0.023
Ascending colon 21 (50%) 17 (36.2%)

E;gﬁtic flexure of the 6 (14.3%) 19 (40.4%)

Stage (UICC TNM. 7th revision)

| 7 (16.7%) 6 (13.0%) 0.191
I 15 (35.7%) 26 (56.5%)

LI} 18 (42.9%) 11 (23.9%)

\Y 2 (4.8%) 3 (6.5%)

Residence
Rural area 15 (31.9%) 11 (26.2%) 0.643
City 32 (68.1%) 31 (73.8%)
Body mass index (BMI)
Below 30 kg/m? 24 (57.1%) 36 (76.6%) 0.070

30 kg/m? and higher 18 (42.9%) 11 (23.4%)

Table 1. Characteristics of the study groups
Tabnuuya 1. Xapakmepucmuka ucciedyembix epynn

www.innoscience.ru
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Study group N=42
(100%)

Surgery time, min.

Control group
N=47 (100%)

-

Median 120 105 0.580
Min. and max. 75-205 40-270
Q1-Q3 90-140 80-152

Blood loss
Median 50 50 0.132
Min. and max. 10-150 50-200
Q1-Q3 50-100 50-100

Bed days
Median 9 10 0.013
Min. and max. 4-20 6-21
Q1-Q3 7-11 9-11

Table 2. Characteristics of the operations performed
Tabnuua 2. Xapakmepucmuka BbInoIHeHHbIX onepayull

were more patients with BMI 30 kg/m2 and higher, 18 (42.9%)
vs. 11 (23.4%). In other criteria, the studied groups did not
show significant differences. The intraoperative characteristics
are shown in Table 2.

No postoperative lethality was found in the studied groups.
The general rate of complications and incidence rate of
development of anastomotic leak did not differ between the
groups. In the study group, no cases of anastomotic leak were
registered. One patient in the study group had an iatrogenic
damage of the small intestine that resulted in the development
of peritonitis and a recurrent operation. In another patient,
the seroma of the abdominal cavity developed that required
drainage under X-ray control. In the control group, there were
four recurrent operations: two related to anastomotic leak, one,
to postoperative hemorrhage, and one, to eventration of the
minilaparotomic wound.

m DISCUSSION

Within this retrospective study, we demonstrated the safety
of hand-sewn intracorporal ileo-transverse anastomosis using
the original method suggested by us. It is to be noted also, that
42.9% patients in the study group were obese, which shows the
feasibility of the operation in a difficult category of patients.

In the study group, no cases of development of anastomotic
leak were registered, which was the most significant parameters
we assessed. We did not find significant differences in the main
postoperative parameters in comparison to the extracorporal
anastomosis group, except reduction of the number of post-
operative bed-days by one day. Earlier, M. Widmar et al.
(2020) in their single-center retrospective study also reported
reduction of the number of post-operative bed-days by one
day after formation of intracorporal anastomoses, also with no
effect on the risk of postoperative complications [8]. Similar
data was obtained by R. Cleary et al. (2018) in a larger study
with pseudo-randomization, where the majority of surgeries
were performed using robotic surgery [9]. In both these studies,
the intracorporal anastomosis was formed ‘side-to-side’
using linear staplers, and in them, like in our study, no cases
of development of anastomotic leak were registered. E.M.
Romanova et al. (2024) performed a randomized study that
compared safety of intracorporal mechanical and extracorporal
hand-sewn anastomosis in right colectomy in 79 patients. One
case (2.6%) of anastomotic leak was registered, the general

www.innoscience.ru

Control group
N=47 (100%)

Study group
fat (100%)
)

Clavien — Dindo 3a 1(2.4% 1(2.1%)
Clavien — Dindo 3b 0 2 (4.3%) 0.550
Clavien — Dindo 4a 1 (2.4%) 2 (4.3%)
Anastomotic leak 0 2 (4.3%) 0.496

Table 3. Postoperative complications
Ta6nuuya 3. [MociieonepayUoHHbIE OCIOKHEHUS!

rate of incidence of complications between groups not being
different [10].

The most convincing evidence was obtained in the
meta-analysis of 21 retrospective studies performed by A.
Squillaro et al. (2023). The formation of the intracorporal
anastomosis did not influence the risk of postoperative
complications. Differences were identified between the groups
of robot-assisted intracorporal anastomosis and laparoscopic
extracorporal anastomosis: they were in the duration of
postoperative period and amounted to one day [11].

Manual sowing of the intracorporal anastomosis is only
rarely implemented in clinical practice. All studies included
in the meta-analysis of A. Squillaro et al. used the mechanical
method of ‘side-to-side’ anastomosis formation. An alternative
method was suggested by H. Su et al. (2019): in their
retrospective study of 36 patients they described the technique
of delta-shaped formation of ileo-transverse anastomosis
using three linear staplers, no cases of anastomotic leak were
registered [12]. No randomized studies compared various
techniques of formation of intracorporal anastomosis. Manual
formation of the anastomosis is technically simpler and is
more frequently performed in using robot-assisted techniques.
However, the meta-analysis of 30 studies that focused on the
results of robot-assisted right colectomies, no differences were
shown in the rate of development of complications following
the manual and mechanical sowing of the anastomosis [13].
Regardless of the surgical method used, the mechanical
formation of the ileo-transverse anastomosis was related in
the Cochrane systematic review (2011) with a reliably lower
risk of development of the leak, OR 0.48 [95%CI 0.24; 0.95]
p=0.03 [14].

The advantage of our study is the analysis of a new and
novel method of formation of ileo-transverse anastomosis in
a representative population of patients. Its limitations are its
retrospective character, lack of standardization of techniques of
anastomosis formation in the control group, some differences
in the clinical characteristics of patients. It is to be remembered
that intracorporal anastomosis was formed, in all cases, by one
surgeon completing the training curve in minimally invasive
surgery. In the control group, this parameter was not taken
into account.

m CONCLUSION

Thus, the method of formation of ileo-transverse
anastomosis proposed by us is safe and may be regarded for
use by surgeons completing the training curve in minimally
invasive colorectal surgery. To assess the reproducibility of
obtained results and comparison with other techniques in larger
studied groups, further research is needed. »=
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