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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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Abstract.
Background and Objectives: Vascular structures may be 

damaged during laparoscopic surgery for colorectal cancer. 
One of the major reasons is the variant anatomy of the inferior 
mesenteric artery. It could lead to intraoperative massive 
bleeding and also postoperative intestinal ischemia. Thus, 
preoperative study of the inferior mesenteric artery variant 
anatomy is very important.

Aim: Our aim is to develop a clinical - based 
and useful classification of inferior mesenteric 
artery variability for healthcare practitioners. 
Materials and Methods: From December 2019 to 
March 2023, 214 abdominal computed tomograms 
(CT) with contrast were analyzed. We studied 
the inferior mesenteric artery variant anatomy. 
Results: The 15 inferior mesenteric artery anatomical types 
were identified in previous studies. But due to the complexity 
of using this in practice - new classification of inferior 
mesenteric artery anatomy and its branches was developed: 
type I - several colonic branches by separate trunks (54.2%); 
type II – all colonic branches from one point in the form of 
a "crow's foot" (25.2%); type III - a single trunk which is 
divided into colonic branches throughout its length (20.6%). 
Conclusions: The new inferior mesenteric artery classification 
is developed and been induced in practice. By using this 
classification and CT angiography with 3D reconstruction 
surgeons could perform operations on colorectal region with 
minimal risk of complications.

Key words. CT angiography, inferior mesenteric artery, 
anatomy, laparoscopy.
Introduction.

The colorectal cancer (CRC) consists about 10% of all 
diagnosed oncology diseases per year [1]. It takes the 3rd place 
in oncology diseases frequency in male and 2nd in female. In 
women, morbidity and mortality are in 25% lower than in men. 
It is predicted that in progressive countries the incidence of 
CRC will increase up to 2.5 million of new cases by 2035 [1,2]. 
Trends towards stabilization and decline of illness are usually 
observed only in developed countries. This is due to screening 
programs and an increased number of diagnostic colonoscopies, 
lifestyle and diet changes can also play role [3]. Nowadays, 
there is an alarming increase in the number of patients younger 
than 50 years with CRC, especially rectal cancer and cancer of 
the left half of the colon [4-7].

There are different methods cancer treatment [8-10]. Radical 
surgery remains the main treatment method. The principles of 
minimally invasive surgery performed by laparoscopic access 
are increasingly used. Laparoscopic surgery in colorectal cancer 

is safe and provides good long-term relapse-free and general 
survival rates [11-13]. Performing surgery of colorectal cancer, 
it could be necessary to cross the inferior mesenteric artery. It 
could be performed in two ways. The first method of inferior 
mesenteric artery crossing is its high ligation and crossing 
in the base area. The 2nd way - low ligation - is used during 
crossing distally to the left colic artery (LCA) [14]. High 
inferior mesenteric artery (IMA) ligation simplifies the removal 
of paraaortic lymph nodes and makes the left half of the colon 
more mobile. Low inferior mesenteric artery ligation allows to 
maintain good intestinal blood supply and avoid ischemia in the 
proximal part of the colon and at the site of anastomosis [15,16]. 
In a meta-analysis by Zeng J., Su G., 2018, was reported - low 
inferior mesenteric artery ligation compared to a high does 
not affect general survival and mortality rates and the rate of 
recurrence of the oncological process. But at the same time the 
frequency of anastomosis failure decreases [17]. From this point 
of view performing a low inferior mesenteric artery ligation 
with skeletonization is better since the sufficient blood supply 
to the remaining part of the colon [18,19].

To perform a low inferior mesenteric artery ligation and 
D3-lymph nodes dissection surgeons perform lymph nodes 
dissection around the main trunk of the inferior mesenteric 
artery up to the superior rectal artery with a accurate cutting of 
the small and large intestine mesentery vessels [20-23]. This 
method takes a lot of time due to technical difficulties, different 
variant anatomy of the inferior mesenteric artery and the lack 
of tactile sensations during laparoscopic surgery [24]. The 
risk of vascular structures damage supplying the left half of 
the colon increases and this can lead to massive bleeding and 
intestinal ischemia. In colorectal cancer surgery the main step is 
to save colorectal region sufficient vascular supply. Therefore, 
the preoperative study of the variant anatomy of the inferior 
mesenteric artery is very important. Surgeons can decide for it 
in advance: this will ensure fast and safe vascular ligation at the 
required level and lymph nodes dissection [25-30].

The main non-invasive method used to study the variant 
inferior mesenteric artery anatomy is CT angiography [31,32].

Modern classifications of inferior mesenteric artery anatomy 
are very difficult to clinical apply. The well-known classification 
by W. Zebrowski [33] describes 8 types of inferior mesenteric 
artery branching. But this classification has no practical value 
for surgery. Similar study in China has results that cannot be 
applicable in surgical practice [34]. There were several studies 
in Russia of variant celiac trunk and the superior mesenteric 
artery anatomy [35-39]. But no information about variable 
inferior mesenteric artery anatomy. In this regard there is a need 
to optimize the classification of the vascular anatomy variability 
with focus on the practical approach.



235

Moreover, we haven’t find body of evidence of the accuracy of 
inferior mesenteric artery anatomy presented by CT-angiography 
V/S intraoperative data. To bring new in classification of inferior 
mesenteric artery vascular anatomy variability focusing on the 
practical surgery the following tasks were set:

1. To study inferior mesenteric artery anatomy presented 
by multispiral computed tomography with contrast V/S 
intraoperative data. 

2. To evaluate the accuracy of abdominal MSCT with 
intravenous contrast by comparing the results with intraoperative 
data. 

3. To study the relationship between the inferior mesenteric 
vein (IMV) and the left colic artery at the level of the base of the 
inferior mesenteric artery. 

4. To develop a classification of inferior mesenteric artery 
vascular anatomy variability for practical surgery usage.
Materials and Methods.

The presented retrospective study included patients with left 
half colon cancer which were treated at the Yudin State Clinical 
Hospital in Moscow from December 2019 to March 2023. The 
study group included 214 patients (113 women and 101 men) 
aged from 19 to 91 years with left half colon cancer (Tables 
1-4). All patients underwent segmental colon resection with D3 
lymph nodes dissection.
The criteria for inclusion in the study were:

1) the age of patients from 18 to 92 years;
2) gender: male, female;

3) the established diagnosis: "left half colon cancer" (colon 
cancer of the splenic flexure, cancer of the descending colon, 
cancer of the sigmoid colon, cancer of the rectosigmoid colon);

4) the presence of preoperative abdominal CT scan with 
intravenous contrast (for diagnosis and planning of surgery);

5) absence of distant metastases;
6) performed surgical intervention: segmental colon resection 

with D3 lymph nodes dissection.
The exclusion criteria were:

1) the age of patients younger than 18 and older than 92 years;
2) absence of preoperative abdominal CT scan with intravenous 

contrast;
3) performing surgery without segmental colon resection with 

D3 lymph nodes dissection; 
4) patients who have previously undergone surgical 

interventions in the basins of inferior mesenteric artery and 
inferior mesenteric vein.

Methods of preoperative abdominal CT scan with intravenous 
contrast and intraoperative photographs were used to study the 
vascular structure.

CT studies were performed on a 160-slice Aquillion Prime SP 
scanner (Canon, Japan), a 160-slice Aquillion Prime scanner 
(Toshiba, Japan) and a 40-slice Somatom Sensation scanner 
(Siemens, Germany). Scanning was carried out according 
to a standard four-phase protocol: before the introduction 
of intravenous contrast agent - the native phase; after the 
introduction of intravenous contrast agent - the arterial phase 
(the beginning of scanning was performed automatically when 

Table 1. General patients characteristics.
Age Sex Total

Male Female
< 30 y.o. 1 1 2
31 – 40 y.o. 2 3 5
41 – 50 y.o. 6 5 11
51 – 60 y.o. 21 18 39
61 – 70 y.o. 35 45 80
71 – 80 y.o. 23 36 59
80 – 90 y.o. 12 5 17
> 91 y.o. 1 0 1
Total 101 113 214

Table 2. Tumor localization.
Tumor localization Number of patients (%)
Splenic flexure 15 (7%)
Descending colon 18 (8,4)
Sigmoid colon 109 (50,9%)
Rectosigmoid colon 72 (33,6%)

Table 3. Surgical access type.
Surgical access Number of patients (%)
Laparotomy 72 (33,64%)
Laparoscopic surgery 142 (66,36%)

Table 4. Cancer stage.
Cancer stage Number of patients (%)
I-II 47 (22%)
III 167 (78%)
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Table 5. Patients characteristics.
Characteristic Type I (n = 116) Type II (n = 54) Type III (n = 44) p
Age 66 (19–77) 71 (39–91) 58 (46–71) р > 0.05
Sex ratio (male: female) 12:8 5:0 14:7 р > 0.05
BMI (kg/m2) 20.8 ± 2.87 23.7 ± 2.25 21.8 ± 2.78 р > 0.05

 ASA 2.11 ± 0.51 2.01 ± 0.54 2.12 ± 0.31 р > 0.05
Tumor localization

Splenic flexure 15 - - р > 0.05
Descending colon 10 - 8
Sigmoid colon 52 48 9
Rectosigmoid colon 39 6 27

Cancer stage
0 - - - р > 0.05
I 8 3 7
IIA, IIB, IIC 18 7 9
IIIA, IIIB, IIIC 90 44 28
IVA, IVB - - –

Figure 1. Additional types of inferior mesenteric artery anatomy. inferior mesenteric artery – 198 inferior mesenteric artery; LCA – left colic 
artery; SA – sigmoid artery; SRA – superior rectal artery.

Figure 2. New classification of inferior mesenteric artery anatomy. inferior mesenteric artery – 214 inferior mesenteric artery; LCA – left colic 
artery; SA – sigmoid artery; SRA – superior rectal artery.
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the threshold density of 180 Hounsfield units was reached in the 
lumen of the abdominal aorta due to the use of bolus monitoring 
technology), venous-parenchymal phase (65 seconds after 
contrast agent administration), delayed (5 minutes after contrast 
agent administration). Nonionic iodine-containing preparations 
were used as a contrast agent: Yogexol (350 mgI/ml), 
Yopromide (370 mgI/ml), Yomeprol (400 mgI/ml), the rate of 
administration was 3.5-4.0 ml/s. The volume of contrast agent 
administered was determined in accordance with the patient's 
weight at the rate of 1.0-1.5 ml per 1 kg of body weight. For 
bolus administration of the contrast agent, an automatic two-
column Stellant CT injection system (MEDRAD) was used, 
the administration of the contrast agent was followed by the 
subsequent administration of a saline solution (30-50 ml).

The standard scanning protocol included the following 
parameters: 120 kV tube voltage, automatic current modulation 
depending on the human constitution was carried out in the 
range of 80-500 mA with a standard deviation of 12.5 for 
a cut thickness of 5.0 mm; collimation of 0.5x80 and 1.2x16 
with subsequent reconstruction with a cut thickness of 0.5–1.2 
mm. Further processing of the obtained images for the best 
visualization of mesenteric arteries and veins was performed 
at workstations (Vitrea, Syngo) with the transformation of the 
obtained images in the modes of multiplanar reconstruction 
(MPR), maximum intensity projection (MIP) and the 
construction of three-dimensional images Volume Rendering 
3D and Global Illumination (GIR) for the purpose of a detailed 
assessment of vascular architectonics.

The assessment of the location of the main branches of the 
inferior mesenteric artery was carried out according to the 
Zebrowski classifications [33].

Thus the relative position of inferior mesenteric artery trunks 
with the IMV with its branches was evaluated as the inferior 
mesenteric artery trunks positioning and structure. The data 
obtained were also classified in accordance with K. Murano 
[40], in which, firstly, the medio-lateral interposition of IMV 
and LCA in the projection of the inferior mesenteric artery 
foundation level is estimated. Secondly, the anteroposterior 
location of the vein in relation to the artery. To do this, the 
arterial and venous phases of contrast were studied.

 In addition, the accuracy of the abdominal CT scan was 
analyzed by comparing intraoperative photographs with data 
from preoperative abdominal CT data.
Statistical analysis:

Statistical processing of the results was carried out using 
the SPSS Statistics 22 software. Quantitative variables were 
described using the median. The 𝜒2 - test and Fisher's test are 
used to assess the correlation with patient data. The unpaired 
t-test and Fisher's test were used to compare different variants 
of vascular anatomy. at p<0.05 were considered statistically 
significant.
Results.

In addition to the 8 types described by W. Zebrowski [33] we 
discovered 7 new additional types of inferior mesenteric artery 
which in continuation of W. Zebrowski's classification were 
assigned from I to O (Figure 1).

1. I – the superior rectal artery (SRA), 2 sigmoid arteries (SA) 
and the left colic artery; (LCA) depart from the same point; 

2. J – SRA, SA and LCA depart rosette-like from one point, 
one SA departs from the LCA;

3. K – SRA, SA and LCA depart rosette–like from one point, 
one SA departs from the LCA, the second - from the SRA; 

4. L – SRA, SA and LCA depart rosette-like from one point, 
one SA departs from the LCA;

5. M – 3 SA depart from the SRA in the form of a "crow's 
foot"; 

6. N – SRA, LCA and a common trunk with three SA depart 
rosette-like from one point;

7. There is no type O;
Thus, the total number of described types was 15.
This classification with 15 types is quite difficult to apply. 

Thus, a new classification was proposed based on the principle 
of the separation of the colic branches from the main trunk of 
the inferior mesenteric artery. 3 surgically significant types of 
vascular branching were identified (Figure 2). Type I – several 
branches depart from the inferior mesenteric artery in separate 
trunks; type II – all branches depart from the inferior mesenteric 
artery forming a "crow's foot"; type III – a single trunk departs 
from the inferior mesenteric artery which is divided into branches 
throughout its length. According to this approach to the inferior 
mesenteric artery anatomy the frequency of identified 3 types 
of vascular branching is as follows: type I occurs in 54.2% of 
cases; type II – in 25.2%; type III – in 20.6% of cases.

After analyzing the patient data there were no significant 
differences in the clinical characteristics of patients between 
types I (n=116), II (n=54), III (n=44). (Table 5).

An inferior mesenteric artery anatomy presented by multispiral 
computed tomography with contrast V/S intraoperative data 
were compared. 9/214 patients had an additional small- caliber 
sigmoid artery which was detected only intraoperatively and 
was not visualized earlier with abdominal multispiral computed 
tomography performed for diagnosis and surgery planning. The 
sensitivity of the method was 95.8% (true-positive indicator in 
205 patients, false- negative indicator in 9 patients), specificity 
– 100% (false-positive indicator in 0 patients, true- negative 
indicator in 214 patients). Thus, the accuracy of the method was 
97.9%.

The decrease in sensitivity of the method is due to the small 
diameter of the inferior mesenteric artery branches, which led 
to their weak contrast. The presence of an additional sigmoid 
artery affected the sensitivity and accuracy of the method, the 
W. Zebrowski classification [24] with additional variants (15 
types), but did not affect the proposed practical classification 
(3 types).

According to the classification of K. Murano, the antero-
posterior positional relationship of LCA and inferior mesenteric 
vein (IMV) was evaluated at the level of the inferior mesenteric 
artery foundation. LCA passed in front of the IMV in 163 (76%) 
patients, as in the remaining 51 (24%) patients, it was located 
behind the IMV (Figure 6).

The schemes of positional relationship between the LCA and 
the IMV at the base level of the inferior mesenteric artery are 
shown in Figure 7. Type A – LCA is located medial to the IMV; 
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Figure 3. Type I by new classification of inferior mesenteric artery anatomy. Reconstructions of 232 GIR (A) and MIP images (B), intraoperative 
photograph (C).

Figure 4. Type II by new classification of inferior mesenteric artery anatomy. Reconstructions of GIR (A) and MIP images (B), intraoperative 
photograph (C).

Figure 5. Type III by new classification of inferior mesenteric artery anatomy. Reconstructions of GIR (A) and MIP images (B), intraoperative 
photograph (C).
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Figure 6. Intersectional patterns of the left colic artery and inferior mesenteric vein. IMV – inferior mesenteric vein, LCA – left colic artery, IMA 
– inferior mesenteric artery, SA – sigmoid artery, SRA – superior rectal artery. Vein was goigng anteriorly to inferior mesenteric artery in 24% 
of cases and posteriorly – in 76%.

Figure 7. Positional relationship between the left colic artery and inferior mesenteric vein at the level of origin of the inferior mesenteric artery 
was evaluated in the axial view. IMV – inferior mesenteric vein, LCA – left colic artery, IMA – inferior mesenteric artery, SA – sigmoid artery, 
SRA – superior rectal artery. Type A was found in 31% of cases, type B – 53% and type C -16%

type B – LCA was located laterally to the IMV; type C – LCA 
was located away from the IMV and the inferior mesenteric 
artery. Among the 214 analyzed patients, type B was most 
common – in 114 (53%) patients, while type A was found in 
66 (31%) patients, and type C – in 34 (16%) patients (Figure 7).
Discussion.

In surgical practice 2 methods of crossing the inferior 
mesenteric artery in colorectal cancer patients are described. 
First - high ligation in which the inferior mesenteric artery is 
crossed immediately in the base area. Second - low ligation in 
which the inferior mesenteric artery is crossed distally to the 
LCA [14]. High ligation simplifies the removal of paraortic 
lymph nodes and makes the left half of the colon more mobile. 
Low ligation allows maintaining a good blood supply to the 
intestine and avoiding ischemia in the proximal part of the colon 
and at the site of anastomosis [15,16].

In the meta-analysis by Mou-Bo Si et al., did not observed any 
advantages of high inferior mesenteric artery ligation over low 
inferior mesenteric artery ligation with apical lymph dissection 
around the inferior mesenteric artery. The number of removed 
lymph nodes, both the total number and the number around the 
inferior mesenteric artery root, did not differ. Mou-Bo Si et al. 
compared two different methods of low inferior mesenteric 
artery ligation with and without apical lymph node dissection 
around the inferior mesenteric artery. The authors concluded 
that the total number of lymph nodes removed in the group with 
low inferior mesenteric artery ligation without apical lymph 

dissection was significantly less than in the group with high 
inferior mesenteric artery ligation, which apparently reflects the 
advantage of high ligation. There was no difference between 
the groups with low inferior mesenteric artery ligation with 
apical lymph dissection around the main trunk of the inferior 
mesenteric artery and the group with high inferior mesenteric 
artery ligation [41]. This modified technique of low inferior 
mesenteric artery ligation with apical lymph dissection was 
originally used in clinical practice in Japan [41].

Anastomosis failure (frequency is 10%) is a serious 
postoperative complication that occurs in patients who have 
undergone radical surgery [42]. Anastomosis failure is also 
associated with subsequent local relapse and distant metastasis, 
as well as with an increase in the level of postoperative mortality 
[42]. Thus, reducing the likelihood of it is crucial for good 
surgical results. There are many risk factors for anastomosis 
failure [40]. However, surgeons’ attention to the blood supply and 
tension of the anastomosis, since intestinal anastomosis without 
tension and with good blood supply is crucial for best result of 
colorectal cancer radical resection [42]. Fan et al. reported that 
the frequency of anastomosis failure was significantly higher in 
the group with high inferior mesenteric artery ligation compared 
with low one [43]. In a meta–analysis by Jinshui Zeng and 
Guoqiang Su was pointed that it was 9.8% in patients with high 
inferior mesenteric artery ligation compared to 7.0% in patients 
with low inferior mesenteric artery ligation [44].

Damage to the autonomic nerves is another common 
postoperative complication of colon cancer surgery. Lumbar 
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visceral nerves, which are responsible for the functions of the 
bladder, are located at the place where the inferior mesenteric 
artery departs from the aorta. Thus, the frequency of urinary 
system dysfunction in the group with low inferior mesenteric 
artery ligation will be lower [41].

In recent years researchers in Japan have proved that during 
surgery for colorectal cancer the safe distance for removing 
the mesentery is a 10 cm from the tumor. Therefore, left-
sided hemicolectomy is performed extremely rarely since the 
concept of selective ligation of tumor-feeding vessels is used. 
When performing segmental resections of the colon the choice 
of the border of the intersection of the colon is based on the 
determination of the pathways of lymphogenic metastasis. The 
regional lymph nodes of the mesentery are located along the 
feeding vessels, therefore, when performing an extended lymph 
dissection, the principle of crossing the inferior mesenteric 
artery at its base can be used. However, such tactics can lead to 
a violation of the blood supply to the left half of the colon and 
this will require a cancer unjustified expansion of the volume of 
resection. The solution to this problem is to perform vascular 
skeletonization with selective removal of only some branches 
of inferior mesenteric artery. In this case the volume of lymph 
dissection will remain identical as with high inferior mesenteric 
artery ligation. This approach allows not only to remove all 
regional lymph nodes but also to maintain adequate blood 
supply to the left half of the colon. For example, if the tumor 
is located in the splenic flexure the left colic artery is bandaged 
at the place of its departure from the inferior mesenteric artery; 
if the tumor is located in the descending colon the left colic 
and sigmoid arteries are ligated preserving the last sigmoid and 
upper rectal arteries. When the tumor is located in the middle 
third of the sigmoid colon, all the sigmoid arteries are ligated 
with the preservation of the left colic and upper rectal arteries; 
if the tumor is located in the distal part of the sigmoid intestine 
the inferior mesenteric artery is ligated immediately after the 
departure of the left colic artery.

To perform optimal removal of lymph nodes during segmental 
resection of the colon the technique of vessel skeletonization is 
used which is technically difficult since it is necessary to work 
along the arterial wall [29,31]. During laparoscopic surgery 
for colorectal cancer vascular structures may be incorrectly 
identified and damaged due to ignorance of the variant anatomy 
of the inferior mesenteric artery and the inferior mesenteric vein, 
lack of tactile sensations and a narrowed field of vision which 
leads to complications such as massive bleeding and intestinal 
ischemia [24]. Therefore, the preoperative study of the variant 
inferior mesenteric artery anatomy is so important. Knowing the 
variant anatomy of the vessels before surgery it is possible to 
make an operation [25-29,31].

It is extremely important for surgeons to know the features of 
blood vessels anatomy before surgery.

Modern classifications of variant inferior mesenteric 
artery anatomy are very difficult to apply. The most known 
classification by W. Zebrowski describes 8 types of inferior 
mesenteric artery branching but they have no practical value 
for surgery [33]. In this regard optimization of the inferior 
mesenteric artery anatomy variability meeting the requirements 
of operating surgeons.

As a result of the study 15 types of variant inferior mesenteric 
artery anatomy were identified but due to the complexity 
of using this knowledge in classification this will be of little 
use in practice. A new classification was proposed which was 
based on the principle of separation of the branches from the 
main trunk of inferior mesenteric artery on the basis of which 
3 surgically significant types of vascular branching were 
identified. Classification, provided by Zeng S., et al., 2022 has 
similar principle to our study which make problem of inferior 
mesenteric artery branching more relevant [45]. This principle 
is very important when performing inferior mesenteric artery 
skeletonization since it is carried out along the main trunk of 
the inferior mesenteric artery and it is important for the surgeon 
to know how the branches depart from the inferior mesenteric 
artery. The most frequent variant of the inferior mesenteric 
artery branching is type I.

The new classification, consisting of three types, was similar 
to that of Hirokazu Yada et al., except that the author examined 
the variability of the inferior mesenteric artery's anatomy using 
an invasive imaging method—angiography—which is currently 
not applicable for preoperative planning. We, however, 
examined vascular anatomy using computed tomography with 
intravenous contrast [46].

Preoperative assessment of the relationship between the LCA 
and the inferior mesenteric vein (IMV) is important at the 
level of the base of the inferior mesenteric artery, especially 
in laparoscopic surgery. Since it is at the level of the inferior 
mesenteric artery root there is the mesentery resection zone 
and the upper border of lymph dissection in sigmoid and rectal 
cancer are located.

Thus, abdominal CT angiography allows to clearly visualize 
mesenteric vessels and their collaterals which helps in 
preoperative planning of laparoscopic surgery for colorectal 
cancer.
Conclusion.

1. The classification of inferior mesenteric artery anatomy has 
been developed for practical usage - 3 surgically significant 
types have been identified.

2. The accuracy 97.9% for abdominal CT angiography has 
been determined by comparing the results of studies with 
intraoperative data. The sensitivity of the method 95.8%, the 
specificity 100%.

3. When analyzing the anterior-posterior vascular relationship, 
the left colon artery passed anteriorly in relation to the inferior 
mesenteric vein in 76% of patients. When analyzing the medio-
lateral arrangement of vessels, the most common variant 
was when the left colon artery passed laterally to the inferior 
mesenteric vein at the level of the base of the inferior mesenteric 
artery (53%). In 16% of cases, the left colon artery passed away 
from the inferior mesenteric vein and the inferior mesenteric 
artery.
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