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Does high ligation of the inferior mesenteric artery
affect the results of surgery for rectal cancer?
(a systematic review and meta-analysis)

Rashid I. Fayzulin, Mikhail A. Tarasov, Alexey A. Ponomarenko,
Stanislav V. Chernyshov, Evgeny G. Rybakov
Ryzhikh National Medical Research Center of Coloproctology (Salyama Adilya str., 2, Moscow, 123423, Russia)

AIM: to compare methods of high and low ligation of the inferior mesenteric artery (IMA) in relation to early and
late outcomes in surgery for rectal and sigmoid cancer.
MATERIALS AND METHODS: the systematic review performed in accordance with PRISMA practice and guide-
lines.
RESULTS: eighteen studies (5 randomized clinical trials and 13 retrospective studies) are included in the
study. The meta-analysis demonstrated that left colic artery (LCA) preservation significantly reduced the
incidence of anastomotic leaks compared with high ligation of IMA (OR = 1.60; (I 1.23-2.10; p = 0.0006).
There were no differences in operation time, blood loss, frequency of splenic flexure mobilization, number
of harvested lymph nodes, incidence of urinary dysfunction, postoperative hospital stay and 5-year disease-
free survival.
CONCLUSION: low ligation of the IMA improves the blood supply to the anastomosis and reduces the risk of anasto-
motic leakage.

KEYWORDS: low tie, high tie, rectal cancer, high ligation, low ligation, rectum, leakage, inferior mesenteric artery

CONFLICT OF INTEREST: The authors declare no conflict of interest.

FOR CITATION: Fayzulin R.I., Tarasov M.A., Ponomarenko A.A., Chernyshov S.V., Rybakov E.G. Does high ligation of the inferior mesenteric
artery affect the results of surgery for rectal cancer? (a systematic review and meta-analysis). Koloproktologia. 2022;21(4):10-20. (in Russ.).
https://doi.org/10.33878/2073-7556-2022-21-4-10-20

ADDRESS FOR CORRESPONDENCE: Fayzulin R.I., Ryzhikh National Medical Research Center of Coloproctology, Salyama Adilya str., 2, Moscow,

123423, Russia; e-mail: info@gnck.ru

Received — 16.03.2022

RELEVANCE

Recently, surgery remains the main method for
rectal cancer (RC). Heald R.J. [1] proved that the
results of rectal cancer treatment depend not only
on the prevalence of the tumor process, but also
on the quality of the surgical specimen, according
to the concept of total mesorectumectomy (TME).
Also, one of the main stages of this surgery is
the ligation of the inferior mesenteric artery
(IMA), while the question of the level of liga-
tion of the vessel is a subject for discussion.
Some authors [2] believe that a high IMA liga-
tion should be performed at the place of depar-
ture from the abdominal aorta (Hightie), while
improving long-term treatment results. On the
contrary, there is an opinion of Seike K. et al.
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[3] that the preservation of the left colon artery
(LCA) is relevant, and low ligation of the IMA
(Lowtie) is performed, respectively, blood flow
in the intestine being lowered for anastomosis
improves. It is important to emphasize that the
level of crossing the IMA is not requlated in na-
tional clinical guidelines [4], and the decision is
made by the operating surgeon, more often due
to personal preferences.

AIM

To compare two methods of crossing the IMA, in
relation to immediate and long-term results of
treatment of patients with cancer of the rectum
and sigmoid colon.
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MATERIALS AND METHODS

The meta-analysis was performed in accordance
with the recommendations of “The preferred re-
porting items for systematic review and meta-
analyses” (PRISMA) [5]. The literature search was
conducted in the electronic database of medical
literature PubMed for the last 5 years. The key
query terms: “low tie”, “high tie”, “rectal cancer”,
“high ligation”, “low ligation”, “rectum”, “leakage”,
“inferior mesenteric artery”. Additionally, the
search was carried out on the bibliographic data of
selected studies in order to identify undiscovered
articles during the initial search. The meta-analy-
sis included full-text articles in English, in which
direct and oncological results were compared af-
ter surgery with high and low IMA ligation.

Statistical Analysis

A statistical analysis was carried out using the
Review Manager 5.4.1 program. The total value of
dichotomous data is described as a ratio of odds
(OR) with a 95% coincidence interval (CI). OR was
calculated using the Peto method if one of the
values of the bipartite table was 0. Continuous
data was described by a non-standardized weight-
ed average with CI 95%. Statistical heterogeneity
among the studies was assessed using the y2-test.
Statistically significant heterogeneity was consid-
ered at p < 0.1 and I2 > 50%.

Search Results

When compiling queries in the PubMed, 1,753 pub-
lications were found. After screening, 38 full-text
articles were selected for this meta-analysis. At
the next stage, literature reviews and interim re-
sults of randomized clinical trials were excluded.
As a result, 18 studies were included in the analy-
sis, of which 5 studies were randomized, 13 were
retrospective (Fig. 1). Thus, 6,051 patients were
included in the meta-analysis, of whom 3,657 had
an IMA ligation at the place of ramification from
the abdominal aorta, and 2,394 had an IMA liga-
tion distal to the left colon artery.

Quality of Research

Among the randomized studies, the risk of bias
was verified, the diagram was compiled using the
Review Manager 5.4.1 program (Fig. 2).

Brnsiet nu BbicoKas nepeBsi3Ka HMXHEN BpbiXeeuHOM apTepun
HQ pe3ynbTaTbl XMPYPrUYECKOro NeveH s BONbHBIX PAKOM NPSMO
KMWKKME (MeTaaHanu3s u cucTeMHbi 0630p nuTepartypsi)

All non-randomized studies were analyzed using
the Newcastle-Ottawa Scale (NOS) comparative
research quality assessment system [6]. High-
quality studies were considered to have a score on
the NOS scale of at least 6 stars out of 9 possible
(Table 1). It should be noted that most studies (10
out of 13) have 7-8 stars.

RESULTS

The operative time did not differ significantly
with the ligation of the IMA at the base and with
the ligation of the IMA with the preservation of
the LCA (Fig. 3) (The mean difference = -5.12; (I
-11.22-0.97; p = 0.10).

The volume of intraoperative blood loss in patients
with high and low IMA ligation had no significant
differences (Fig. 4) (The mean difference = -2.94;
CI -9.04-3.16; p = 0.34). The incidence of mobili-
zation of the left flexure of the colon (Fig. 5) did
not differ significantly in both groups (OR = 2.03;
CI0.69-5.98; p =0.20).

When comparing the number of detected lymph
nodes in the surgical specimen (Fig. 6), there were
no significant differences in patients with high
IMA ligation and with preservation of LCA (The
mean difference = 0.01; CI -0.82-0.83; p = 0.99).

Search for publications
in PubMed N=1753

Duplicate
removal and

screening Excluded N=1701

Full-text studies =
N=43 Excluded N=25
(literature reviews

interim results
of randomized trials

Included in the
meta-analysis
N=18

Figure 1. Block diagram of literature search
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Table 1. Characteristics of the included studies

Author Period Country Type Quality scale N patients

HT LT
AlSuhaimi, MA [7] 2007-2013 Korea Retrospective 7 835 378
Chen, J-N. [8] 2017-2019 China Retrospective 7 235 227
Dimitriou, N. [9] 2009-2014 Greece Retrospective 6 76 44
Draginov, A. [10] 2002-2018 Canada Retrospective 7 158 123
Feng, W. [11] 2016-2018 China Randomized - 47 48
Fujii, S. [12] 2006-2012 Japan Randomized - 164 160
Guo, Y. [13] February- China Randomized - 29 28

December
2013

Kim, C.S. [14] 2011-2015 Korea Retrospective 6 97 97
Lee, K.H. [15] 2008-2013 Korea Retrospective 6 51 83
Luo,Yang [16] 2013-2016 China Retrospective 8 378 236
Luo,Yuwen [17] 2014-2015 China Retrospective 8 295 221
Mari, G. [18] 2014-2016 Italy Randomized - 111 103
Matsuda, K. [19] 2008-2011 Japan Randomized - 51 49
Nayeri, M. [20] 2005-2017 France Retrospective 8 101 99
Park, S.S. [21] 2010-2013 Korea Retrospective 7 613 163
Qi, Z. [22] 2013-2014 China Retrospective 8 116 108
You, X. [23] 2010-2017 China Retrospective 7 174 148
Zhang, C. [24] 2009-2015 China Retrospective 8 126 79

When comparing the rate of urinary dysfunc-
tion among patients with high IMA ligation and
preservation of LCA (Fig. 7), no significant dif-
ferences were found (OR =

p=0.57).

1.23; (I 0.6-2.49;

Other bias

When studying the rate of colorectal anastomosis
leakage (Fig. 8), it turned out that this complica-
tion was significantly less common in patients
with preserved LCA (OR = 1.60; CI 1.23-2.10;
p = 0.0006).
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Figure 2. Assessment of bias risk in studies comparing high ligation and low ligation of IMA
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The number of postoperative hospital-stay (Fig. 9)
had no significant differences in the compared
groups (The mean difference = 0.41; CI -0.31-
1.12; p=0.27).

When studying the late results of surgery, it was
revealed that the 5-year disease-free survival
(Fig. 10) in patients with high IMA ligation and in
patients with preserved LCA did not differ signifi-
cantly (OR =0.98; (I 0.82-1.17; p = 0.81).

Within the framework of the presented meta-anal-
ysis, a sub-analysis was carried out among ran-
domized studies: it should be noted that the rate

of AL (Fig. 11) did not significantly differ depend-
ing on the choice of the ligation level of the IMA
(OR = 1.28; CI 0.82-2.00; p = 0.28).

Also, we did not obtain significant differences in
the incidence of urinary dysfunction in patients
with high and low IMA ligation among random-
ized trials (Fig. 12), (OR = 1.43; CI 0.53-3.82;
p = 0.48).

Analyzing the late results, it turned out that the
5-year disease-free survival (Fig. 13) did not
significantly differ in patients with high IMA li-
gation and in patients with preserved LCA when

HT LT Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
AlZuhaimi MA 2481 110 835 2818 1814 3FTE 53% -33,70[53,45, -13,95]
Chen J-M. 1631 51,3 235 1744 B8 237 BA% -11,30[21,68,-0,97]
Dirnitriau M. 174 a7 VA 188 41 44 V1% -14,00[28,70,0,70] e
Feng W, 10659 164 47 1183 a7 42 109%  -11,40 16,96, -5,24] —_
Fujii 5. 209 67 164 206 59 160 T4%  3.00[10,74,16,74] —_—
Gun Y. 166 9,15 29 180 108 28 11,0% -14,00[19,21,-8,79] ——
kKirm CH. 1853 481 97 170E  a14 a7 B8% 14,50 [[0,94, 29,94] T
Lee K.H. 21274 4549492 a1 1832 5391 g3 5,2% 2954 [9,42 49 66]
Lua Yuwen M17 445 285 2247 327 23 105%  -13,00 19,66, -6,34] —
Mari 3. 276 112 11 29 107 95 3%  7.00[22,95 36,95] —
Matsuda k. 265 945 a1 247 102 49 21% 18,00[-2058 56,58]
QiZ 131 302 116 1374 281 108 101% -6, 40 [-14,03,1,23] —
You ¥ 167,53 12,56 174 16651 1148 148 11,7% 1,02 [1,61, 3,65] T
Total (95% CI) 2281 1686 100,0%  -512[-11,22,0,97] <
Heterogeneity: Tau®= 80,88, Chi®= 73,61, df=12 (P = 0.00001); F=84% t f t f
Test for overall effect: Z=165(F =010} 50 5 HTULT 5 5D
Figure 3. Operation time
HT LT Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Chen J-M. 47 M2 735 526 23T 23T 141% -5,60[-8,71,-1,48] -
Dimitriau M. 121 14 f6 110 Z0 44 127% 11,00 [4,20, 17,80] -
Feng . 80,5 191 47 A7 337 48 101% -B,A0 17,49, 4,49 —T
Fuijii 5. 185 289 164 152 289 160  09% 3,00 61,03, 67,03]
Luo Yang 1136 4,03 378 1251 574 236 150% -11,50[-12,34,-10,66] -
Luo Yuwen 70 235 295 FE 394 221 132%  -B0O0[11,85,-0,18] -
Mari G. 48 58 111 101 A5 95 FE%  -300[18,445 12 458] I —
Matsuda K. 0 263 51 20 180 49 0,5% 10,00 [-78,03 98,03
Q7 434 n 11E 47 3r8 108 11.3% -360[-12,58, 5,38 T
o . 31,82 1396 174 3082 654 148 147% 1,30 1,03, 3,63] r
Total (95% CI) 1647 1336 100,0% -2,94 [-9,04, 3,16] q
Heterogeneity: Tau®= 64,41, Chi®=147 36, df= 8 (P = 0.00001}); 7= 94% 5_1 o -SID b SID 1DD=
Test for averall effect: 7= 0,95 (P = 0,34) uT LT
Figure 4. Bloodloss
HT LT Ddds Ratio Odds Ratio
Study or Subgroup  Events Total Events Total Weight IV, Random, 95% Cl IV, Random, 95% CI
Draginoy A, A1 148 3123 255% 1.87[111,313] -
Lua Yuswen 18 2485 28 21 25.3% 0,43[0,23,0,80] I —
Mayeri b, 33 1M litE] 93 236% 5,05[218 11,71] S ——
Park 5.5, 161 #A13 12 1683 253% 448 [2,42, 8249 - &
Total (95% CI) 1167 606 100,0% 2,03 [0,69, 5,08] —-*—
Total events 333 141
T 2 — - 2= —_ SR - Il } J ] ] Il
Heterogeneity: Tau®=1,10; Chi®= 34,98 df= 3 (F = 0.00001); F= 31% D!1 sz D!S ﬁ :'5 1'D
Testfor averall effect £=1,29 (F =020} HT LT

Figure 5. Splenic flexure mobilization
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compared among randomized trials (OR = 0.78; (I
0.44-1.37; p = 0.38).

DISCUSSION

The standard volume of resection for sigmoid
and rectal cancer includes removal of a part of
the large intestine with a tumor, resection of
the mesentery or mesorectum, as well as the li-
gation of the inferior mesenteric artery [25].

A controversial issue in rectal cancer surgery
remains the choice of the IMA ligation level.
According to the consensus of the American
Society of Colorectal Surgeons of 1999, two
methods of ligation of the inferior mesenteric
artery are possible: ligation at the base (imme-
diately after the ramification from the aorta),

as well as ligation distal to the ramification of
the left colon artery — “low ligation” [25]. For
the first time, the “low IMA ligation” was pro-
posed by Miles W.E., while the high ligation was
proposed by Moynihan, BGA. The both methods
of dressing were proposed in 1908 [26, 27].

To date, despite the development and improve-
ment of surgical and stapler technology, the
problem of the leakage of colorectal anastomo-
ses is relevant and depends on many factors.
There are conflicting data regarding the effect
of each of the methods of the IMA ligationon
the rate of anastomosis failure. So, Zeng J. in
his meta-analysis demonstrated that when cut
off the IMA at the place of ramification from
the aorta, the risk of anastomosis leakage is
significantly higher compared to the IMA liga-
tion with the preservation of LCA (OR = 1.33; CI

HT LT Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% Cl
AlSuhaimi MA 176 98 835 183 87 3F8  93% -070[-1,80,0,40 —
Chen J-n. 168 B2 235 137 T4 23T 59% 3,10[1,85, 4,35]
Dirnitriou M. 178 6,79 T6 17BY 7,28 44 51% 013[251,277] I —
Feng W 187 48 47 17 51 43 B8%  -1,30[3,29,0,69] e
Fujii 8. 264 114 184 241 122 160 53% 2,30[-0,27, 4,87] b
Guo'Y, 16,21 1,08 29 1771 1,36 28 10,5%  -1,50[F214,-0,86] -
kKirm C.H. 208 1332 97 20,2 9.2 97 42% 0,70[-2,50,3,90] —
Lee K.H. 1365 7,33 51 144 576 B3 58%  -075[F311,1,61] e —
Luo ¥uwen 17 BB 295 188 96 21 82% -1,80[3,27,-0,33] —
Mari G. 201 83 111 211 F8 95  B2%  -1,00[3,20,1,20] —
Matsuda K. 15 9 51 13 143 49 24% 200[-2,70,6,70]
@iz 154 36 16 161 33 108  98% -0,70[-1,60,0,20] I
fou K, 16,02 212 174 1563 263 148 107% 0,39[-0,14,092] ™
Zhang . 164 75 126 147 68 79 BB5% 1,70[-0,29, 3,69] b
Total (95% CI) 2407 1765 100,0% 0,01 [-0,82, 0,83] ?
Heterogeneity, Tau®= 1,58, Chi®= 64,31, df= 13 (P = 0.00001); F=80% 54 ; b é jl
Testfor overall effect Z=0,02 (F =099 HT LT

PucyHok 6. Kosiuvyecmso 06Hapy)f(eHHle nuMpamuyecKux y3no8
Figure 6. Lymph nodes harvested

HT LT Odds Ratio 0Odds Ratio
Study or Subgroup Events Total Events Total Weight IV, Random, 95% CI IV, Random, 95% CI
Chen J-M. 9 234 7227 165% 1,250,446, 3,42] I
Dirnitriou M. ] 76 g 44 4,8% 0,04 [0,00,0,71]
Feng W, 3 47 2 48 9,4% 1,57 [0,25, 9,84] I L —
Fujii 5. 4 164 3 180 11.8% 1,31 0,28, 5,94] I L —
Matsuda K. 3 a1 2 44 9,4% 1,470,023, 9,19 —
Fark 5.5. 33 613 14 163 21,0% 0,61 [0,32,1,18] —=
Qi 4 1186 1 108 7, 3% 3,82 [0,42 3474 7
ou 28 174 9 148 155% 3,0901,41, 6,76] —
Total (95% CI) 1476 947 100,0% 1,23 [0,60, 2,49] a4
Total events a4 44
Heterogeneity: Tau®=0,51; Chi*= 16,43, df= 7 (P = 0,03} F= 57% f f t t
Testfor averall effect £= 056 (F =057} 0.005 01 HT LT 1o 200

PucyHok 7. HapyweHue ¢pyHKyuu moyeucnyckaHus
Figure 7. Urinary dysfunction
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1.10-1.62; p = 0.004) [28]. However, Rutegard
M. provides opposite data that high IMA liga-

colorectal anastomosis leakage p = 0.946 [29].
The results of the presented meta-analysis in-

tion is not associated with an increased risk of dicate that in patients who underwent IMA

HT LT Ddds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight IV, Random, 95% Cl IV, Random, 95% Cl
AlSuhaimi MA 44 835 41 3TE 154% 1,04 [0,71,1,54] -
Chen J-M. 24 235 g 227 B,2% 4,19 [1,68, 10,458]
Dirnitriou M. 1 Th 2 44 1,2% 0,281[0,02, 3,18]
Dragino A, 5 148 7123 4,2% 054017, 1,79] ——
Feng W, 4 47 2 48 21 % 2,14 1[0,37,12,28] —
Fujii 5. 29 164 26 160 11,0% 1,11 [0,62,1,99] -
Guay, 3 29 1 28 1,3% 3,12 [0,30, 31,90] ]
kirm G.H. 14 a7 ] a7 A,0% 31010107, 8,99 —
Lee K.H. 2 a1 0 a3 0,7% 843[0,40,17928]
Luofang 84 378 21 236 120% 1,71 [1,00, 2,91] =
Lua Yuswen 39 245 18 221 1M11% 1,62 [0,91, 2,89 T
ari G. a8 111 f 45 4. 7% 1,15100,38, 3,44] T
Matsuda k. a a1 5 49 4.1% 1,64 [0,40, 5,40] [ e —
Mayer b, 24 1M 15 99 8,7% 1,75[0,85, 3,57] T
Park 5.5. 17 613 4 163 4. 7% 1,13[0,38, 3.42] T
Qi 10 116 1 108 1,6% 10,08 [1,27 B024]
o 17 174 5 148 5,3% 310[1,11, 8E1] I
Zhang C. 2 126 ] 79 0,7% 3,19 1[0,145, 67 37]
Total (95% CI) 3657 2386 100,0% 1,60 [1,23, 2,10] &
Total events 334 168

Heterageneity: Tau®=0,08; Chi®= 23,92 df =17 {P=0,12); F=29%

Testfor averall effect £= 3,45 {F = 0,0006)

Figure 8. Anastomotic leakage
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Figure 9. Postoperative hospital stay
HT LT Ddds Ratio Odds Ratio

Study or Subgroup Events Total Events Total Weight IV, Random, 95% CI IV, Random, 95% CI

Fujii 5. 143 164 143 160 B,8% 0,81 [0,41,1,60]

Lee K.H. 43 a1 TE a3 1,6% 1,47 [0,36, 5,98] +

LuaYang 203 378 124 236 296% 1,061[0,76,1,49] —

Luo Yuwen 166 285 138 241 247% 0,770,584, 1,11] . ——

Matsuda K. a0 a1 41 449 3% 0,71 [0,26,1,949]

Mayeri b, ga 1M Ta 99 6,1% 1,43[0,70, 2,94]

FPark 5.5. 475 613 120 163 19,9% 1,23[0,83,1,83] e e —

QiZ 86 116 a4 108 8,3% 0,82[0,44, 152 e E—

Total (95% CI) 1769 1119 100,0% 0,98 [0,82,1,17] -

Total events 1246 and

Heterageneity: Tau®= 0,00; Chi*= 5,55, di= 7 (P = 0,59) F= 0% DIS DIT 155 é

Testfor averall effect £=023 {F =021} ' ' HT LT '

Figure 10. 5-year disease-free survival
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ligation with the preservation of LCA, the risk
of colorectal anastomosis leakage is 1.6 times
lower than in patients who underwent high IMA
ligation (OR = 1.60; CI 1.23-2.10; p = 0.0006).
Indeed, a significant factor is the blood sup-
ply of the rectum. So, Seike K. et al. made a
study of blood flow through the marginal ves-
sel using Laser Doppler in patients operated for
rectosigmoid cancer. Authors have shown that
blood flow in the rectum is better, and the rate
of anastomosis leakage is lower in patients with
preserved LCA [3]. However, the data of the pre-
sented sub-analysis comparing the rate of AL
among randomized studies showed that there
were no significant differences in the ligation
of the IMA at the base and distal to the LCA
(OR = 1.28; C1 0.82-2.00; p = 0.28).

It is important to emphasize that high IMA li-
gation correlates with damage to hypogastric
nerves, and this, in turn, may contribute to an

increase in the rate of genitourinary dysfunc-
tion [30, 31]. However, the study by Guraya S.Y.
did not provide data on a significantly higher
rate of urinary retention and sexual dysfunction
[32]. This coincides with the results we have
obtained: significant differences in the rate of
urinary retention among patients with high and
low IMA ligation were not revealed (OR=1.23; (I
0.6-2.49; p = 0.57). In sub-analysis among ran-
domized trials, the rate of urinary dysfunction
also did not differ significantly in patients of
both groups (OR = 1.43; CI 0.53-3.82; p = 0.48).
In the treatment of rectal cancer and sigmoid
cancer, it is important to take into account the
possible damage to the apical lymph nodes.
Thus, according to Yin, T-C.'s study, the apical
lymph nodes were affected in 3.6% of cases
[42]. There is an opinion [2] that high IMA Lli-
gation contributes to a more complete removal
of apical lymph nodes, and thereby potentially
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Figure 11. Anastomotic leakage (according to randomized trials)
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Figure 12. Urinary dysfunction (according to randomized trials)
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Figure 13. 5-year disease-free survival (according to randomized trials)
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improves the prognosis of the disease, while the
staging of cancer is more accurate.

At the same time, a meta-analysis by Cirocchi
R. showed that the method of IMA ligation
does not affect the 5-year survival of patients
(OR = 1.19; CI 0.889-1.58; p = 0.24) [33]. In this
meta-analysis, there were no significant differ-
ences in the number of detected lymph nodes
(the mean difference = 0.01; CI -0.82-0.83;
p = 0.99). There were also no significant differ-
ences in the 5-year disease-free survival among
patients, depending on the level of IMA ligation,
in the analysis among all the studies included in
the presented systematic review (OR = 0.98; CI
0.82-1.17; p = 0.81) as well as in the sub-anal-
ysis of randomized trials (OR = 0.78; CI 0.44—
1.37; p = 0.38).

According to Hida J., high IMA ligation is tech-
nically faster and easier to do than ligation the
IMA with the preservation of LCA [34]. On the
contrary, Fan Y-C., et al., showed no significant
differences in the time of the ligation stage of
the procedure (the mean difference = 12.08; (I
-0.86-25.01; p = 0.07) [35]. In the presented
meta-analysis, there were also no significant
differences in the operative time with high and
low IMA ligation (the mean difference = -5.12;
(I -11.22-0.97; p = 0.10).

The presented meta-analysis did not reveal signifi-
cant differences between the groups in the inci-
dence of mobilization of the left flexure (OR = 2.03;
CI 0.69-5.98; p = 0.20). Seike K. noted that the
preservation of the left colon artery provides more
adequate blood flow in the anastomosis area [3].
Indeed, the preservation of LCA improves the rec-
tum blood supply. However, on the technical side,
LCA can be a limiting factor in the approximation
and formation of a low anastomosis, even with a
mobilized left flexure. So, Nano M. in one of his
studies showed that routine mobilization of the left
flexurewas required in the case of coloanal anasto-
mosis or a colonic pouch, where a large length of
the lowered intestine was really necessary [36].
Also, it should be noted, the peculiarities of the
blood supply to the left flexure, when in 43% of
cases there may be no anastomosis between the
middle and left colic arteries — Griffiths point,
and the blood supply to the left colon may be
compromised [37].

Brnsiet nu BbicoKas nepeBsi3Ka HMXHEN BpbiXeeuHOM apTepun
HQ pe3ynbTaTbl XMPYPrUYECKOro NeveH s BONbHBIX PAKOM NPSMO
KMWKKME (MeTaaHanu3s u cucTeMHbi 0630p nuTepartypsi)

There are two opposing opinions regarding the
mobilization of the left flexure. Rondelli F. et
al., basing on the meta-analysis which included
14 studies and 42,221 patients, provides data
that routine mobilization of the left flexure is
safe and does not increase the rate of postop-
erative complications, including the leakage of
colorectal anastomosis (OR = 1.03; CI 0.92-1.15;
p = 0.59), and also does not affect the late re-
sults [38]. At the same time, Chand M., et al.,
showed that the mobilization of the left flexure
is a technically complicated and risky stage, and
in cases where an anastomosis can be formed
without tension of the sigmoid colon, it is not
necessary to routinely perform the mobilization
of the left flexure [39].

CONCLUSION

Thus, the results of the presented meta-analysis
showed that the preservation of LCA is the main
factor in improving the blood supply to the sig-
moid colon and the rectum and statistically signif-
icantly reduces the incidence of colorectal anas-
tomosis leakage in patients with rectal cancer.
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