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AIM: to assess the length of the stump of the feeding arteries of the right colon, their anatomical location relative
to the superior mesenteric vein (SMV), the level of ligation of the main arteries after right hemicolectomy with D2-
and D3-lymphadenectomy.

PATIENTS AND METHODS: the retrospective study included 82 patients with a histologically confirmed right
colon cancer aged 44-88 (mean 68) years. All patients underwent right hemicolectomy. In 40 cases, D2
lymph node dissection was performed, in 42 cases — in D3. Preoperatively, all patients were assessed
for the location of the ileocolic and right colon arteries relative to the SMV and the expected length
of their stumps was measured by CT. Postoperatively, the actual length of the stumps was assessed.
RESULTS: CT images of the ileocolic artery stump were obtained in 76 (92.6%) of 82 patients. In 6 patients, a metal
clips were installed along the contour of the superior mesenteric artery; in such cases, a clear CT image of the stump
of the ileocolic artery was not obtained, and the length of the stump was assessed as 0 mm. The stump of the right
colic artery was determined in all patients in whom the artery was identified preoperatively. The ventral location
of the ileocolic artery relative to the SMV according to CT data was identified in 38 (46.3%) of 82 patients, the dor-
sal location — in 44 (53.7%) of 82 patients. With the ventral location of the ileocolic artery relative to the SMV in
patients with D2, the length of the artery was 14.3 (8-25.6) mm, with D3 — 7.6 (3.3-11.1) mm (p = 0.005). With
the dorsal location of the ileocolic artery relative to the SMV in patients with D2, the length of the artery was 8.8
(4.9-16.2) mm, with D3 — 3.9 (1-6.9) mm (p = 0.004).

CONCLUSION: the actual length of the stump of the feeding artery can become an indicator of the level of ligation
of the main arteries and, indirectly, the extent of lymphadenectomy after right hemicolectomy. Further studies with
a larger number of cases are needed to confirm the hypothesis for measuring the length of the stump of the feeding
arteries as a marker of the extent of the procedure performed.
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INTRODUCTION

Every year, large intestine cancer occupies one
of the leading places in the structure of cancer
morbidity and mortality. In 2020, according to
the Globocan IARC, more than 1.9 million cases
of colorectal cancer (CRC) were detected world-
wide, which corresponds to the third place after
lung cancer and breast cancer [1]. According to
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European studies, right colon cancer (RCC) ac-
counts for 30-38% of CRC cases [2,3]. It is noted
that RCC is associated with a number of negative
prognostic factors, such as old age, the stage of
the process and the mucinous structure of the tu-
mor, and survival in patients with tumors of the
right colon is lower compared with patients with
cancer of the left colon [4,5]. The only radical
treatment for RCC is surgical.
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According to Russian clinical guidelines [6],
when the tumor is sited in the caecum, ascend-
ing colon, hepatic flexure of the colon and the
proximal third of the transverse colon, it is
recommended to perform right hemicolectomy
(RHC) or extended RHC. At the same time, sur-
gery is carried out according to the principles of
total mesocolic excision (TME), in the classical
version proposed by Hohenberger for colon can-
cer in 2009 [7]. The modern TME technique in
the European understanding is based on a preci-
sion technique of mobilizing the large intestine
mainly by acute means within the existing em-
bryonic layers in a single case with its own fas-
cia covering the colon, lymph nodes and poten-
tial tumor metastases with high ligation of the
main vessels [8]. The TME has been included in
the clinical guidelines for colon cancer, both in
the country and in Europe[6,9]. However, there
are conflicting opinions regarding the volume
of lymph node groups to be removed and differ-
ences in understanding high vascular ligation in
RCC.

The number of removed lymph nodes is an im-
portant prognostic factor in RCC [10,11]. The
lymph nodes of the colon are located along the
arteries. According to the Japanese classifica-
tion, there are three groups of regional lymph
nodes of the colon: 1. Paracolic lymph nodes
along marginal vessels (first level); 2. Mesocolic
or intermediate lymph nodes along main vessels
(second level); 3. Apical lymph nodes in the area
of ramification of vessels from the main artery
(third level) [12]. The D2 lymph node dissection
includes the removal of paracolic and mesocolic
lymph nodes, the volume of D3 lymph node dis-
section in addition to the volume of D2 lymph
node dissection includes the removal of apical
lymph nodes. The standard volume of the pro-
cedure, according to both Russian and European
guidelines, includes D2 lymph node dissection
[8,13], whereas according to Japanese clini-
cal guidelines, it is necessary to perform D3
lymphnode dissection in all cases, except for
stage I [14].
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Another concept on the volume of surgery for
colon cancer is high vascular ligation. There are
various approaches to performing high vascular
ligation in RCC. Thus, in the consensus of 2012,
the ligation at a distance of 1 cm from the main
artery is considered safe [13]. The consensus on
the RSCC of 2022 states the need for visualiza-
tion of SMV when performing high ligation of
the feeding arteries [8]. The Russian Guidelines
for RH indicate the need for ligation at the base
of the ileocolic artery, the right colic artery, as
well as the middle colon artery at the base or
the right branch of the middle colon artery [6].
Presumably, high vascular ligation is accompanied
by anincrease in the number of lymph nodes to be
removed [7,15].However, it should be noted that
high vascular ligation and D3-lymph dissection
imply the removal of various amounts of fatty tis-
sue and, accordingly, a different number of lymph
nodes [16].

The method of assessing the quality of the per-
formed surgery is morphological data, such as
macroscopic assessment of the quality of TME,
including assessment of the plane and edges of
resection, the number of removed and affected
lymph nodes, which are prognostic markers of lo-
coregional recurrences and disease progression
[10,11]. However, to date, there are no standard-
ized methods for postoperative assessment and
quality control of performing high ligation of the
main arteries. West (2010) proposed a pathomor-
phological method for evaluating resected sam-
ples by measuring the distance between the tu-
mor and the ligation point of the feeding arteries
and between the intestinal wall and the ligation
point of the feeding arteries [15,17]. However, this
does not directly reflect the length of the residual
stump of the ligated artery [18].

Previous studies have shown that CT imaging
of the stump of the vessel is possible in months
and even years after surgery [18,19]. Thus, life-
time measurement of the length of the remaining
stump of the vessel is possible and can serve as a
valuable indicator of the quality of the volume of
lymph dissection.
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THE AIM OF THE STUDY

Determination of CT capabilities in assessing the
stump length of the ligated arteries of the right
colon, taking into account their anatomical site
relative to the superior mesenteric vein (SMV) to
determine the level of ligation of the main arter-
ies during right hemicolectomy (RH) with D2 and
D3 lymph dissection.

PATIENTS AND METHODS

The retrospective study included 82 patients
(45 women and 37 men) with a histologically con-
firmed diagnosis of RCC aged 44 to 88 years (aver-
age age 68 years). All patients underwent surgery
(RH) in 2018-2024. At the same time, 68 patients
underwent laparoscopic procedure, 11 patients
underwent open surgery. In three cases, con-
version was required. In 40 cases, surgery was
performed iasD2 lymph node dissection and in
42 cases — D3.

At the preoperative stage, CT was performed for
staging, at the postoperative stage — as part of
checkup.

CT was carried out on Optima CT 660 CT scanners
(General Electric, USA) and SOMATOM go. TOP
(Siemens, Germany). In 4 patients, preoperative
CT data were provided from other institutions.
During the research on the Optima CT 660 comput-
ed tomography (64-slice, General Electric, USA),
the following scanning parameters were set: tube
voltage 120 kV, power current 100-500 mA, tube
rotation time 0.6 seconds, pitch 1.375, slice thick-
ness 5 mm. Scanning was performed in native, ar-
terial (30 seconds) and venous (60-70 seconds).
Image reconstruction in contrast phases was per-
formed with a slice thickness of 1.25 mm. The pro-
cessing of the received images was performed on
the Advantage Workstation Volume Share 4.6.
During the test on the SOMATOM go. TOP tomo-
graph (64/128-slice, Siemens, Germany), the fol-
lowing scanning parameters were set: collimation
64 x 0.6, tube voltage 120 kV, tube rotation time
0.6 seconds, pitch 1.35. Image reconstruction
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was carried out using the iterative SAFIRE 3 algo-
rithm. Scanning was performed in the native, ar-
terial (starting scanning using the Bolus Tracking
technique) and venous phases. The reconstruction
of images into contrasting phases was carried out
with a slice thickness of 1.0 mm. The processing of
the received data was carried out on the Syngo.via
workstation.

The contrast agent was injected bolus using au-
tomatic injectors. Nonionic iodine-containing
contrast agents with an iodine concentration of
350-370 mg/ml in a volume of 1.5-2 ml/kg were
used as contrast agents. The imaging included
oral administration of an X-ray contrast agent 12,
6 and 3 hours before the study. The analysis of the
obtained images in order to measure the expected
and actual length of the stump of the ileocolic and
right colon arteries was performed using multi-
planar reconstructions in the axial, coronary, sag-
ittal or oblique planes and MIP reconstructions.
The expected length of the stump of the ileocolic
and right colon arteries at the preoperative stage
was estimated depending on the location of the
arteries relative to the SMV. With a ventral ar-
rangement of the ileocolic artery relative to the
SMV, the expected length of the artery stump was
measured as the distance from the mouth of the
artery to the medial contour of the vein, with a
dorsal arrangement — as the distance from the
mouth of the artery to the lateral contour of the
vein.

Also, with the ventral location of the right colic
artery relative to the SMV, the expected length of
the artery stump was measured as the distance
from the ostium of the artery to the medial con-
tour of the vein, with the dorsal location — as the
distance from the ostium of the artery to the lat-
eral contour of the vein (Fig. 1).

The actual length of the artery stump was mea-
sured on postoperative CT data. In the case of ar-
tery ligation using metal clips, the measurement
was carried out from the ostium of the artery
to the metal clip. In the absence of a metal clip,
the stump of the artery was measured along the
entire visible length. In cases of complexities in
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identifying the artery stump, comparison with pre-
operative images was carried out. Statistical pro-
cessing of the obtained data was performed using
the IBM SPSS Statistics 27 package (Armonk, NY:
IBM Corp.). The Shapiro-Wilk criterion was used to
check whether the observed sample belonged to
a normal general aggregate. The Wilcoxon T-test
was used to check the differences between the ex-
pected and actual stump lengths of the ileocolic
and right colon arteries, to assess the differences

a.ileocolica

a.ileocolica

between the actual stump length of the ileocolic
artery with a different location of the artery rela-
tive to the SMV and to assess the differences be-
tween the actual stump length of the ileocolic ar-
tery during laparoscopic and open surgeries — the
U-test Mann-Whitney test with the determination
of the value of the probability integral (p-value).
Spearman’s rank correlation test was used to as-
sess the relationship between the actual length
of the ileocolic artery stump, the volume of blood

- ﬂ

Figure 1. A) Measurement of the expected stump length of the of the ileocolic artery according to CT data with the ventral location
of the artery relative to the SMV (axial plane); b) Measurement of the expected stump length of the of the ileocolic artery accord-
ing to CT data with the dorsal location of the artery relative to the SMV (axial plane, MIF, coronal plane)

KOJNOMNPOKTONOINS, Tom 23, N2 3, 2024

KOLOPROKTOLOGIA, vol. 23, N2 3, 2024



OPUTMHAIJIbHBIE CTATBU

ORIGINAL ARTICLES

loss during surgery, the operation time and the
hospital-stay (days), as well as for actual length
of the ileocolic artery stump and the number of
lymph nodes assessed. To assess the differences
between the length of the ileocolic artery stump
and the presence of complications, the y? test was
used, followed by the determination of the value
of the probability integral (p-value). The differ-
ences were considered significant at p < 0.05.

RESULTS

In the study group, the distribution of tumor site
was as follows: caecum — 29 patients, ascending
colon — 31 patients, hepatic flexure — 12 pa-
tients, transverse colon — 10 patients.

According to the CT data, the ventral location of
theileocolic artery relative to SMV was revealed in
38 (46.3%) of 82 patients, the dorsal location —
in 44 (53.7%, 44/82). The results obtained were
fully confirmed by the intraoperative data.

The assessment of the actual length of the ileo-
colic artery stump was carried out according to
the data of the first postoperative CT (5.6 months
after surgery). In 11 (13.6%, 11/82) patients, the
analysis was performed according to the CT scans
performed in between the 2" and 10%"days after
surgery in order to diagnose postoperative com-
plications. In 47 (57.3%, 47/82) patients, repeated
CT were presented in the Center’s database, while
in 9 people the time of repeated CT exceeded
3 years. The time of post-op CT, taking into ac-
count repeated studies, was 1 year and 2 months.
Metal clips in the stump of the ileocolic artery
were visualized in 66 (80.5%, 66/82) patients.
As a rule, the stump of the ileocolic artery in
the venous phase was visualized as a soft-tissue
strand with uneven contours corresponding to the
course of the artery on preoperative CT (Fig. 2).
In 6 patients, a metal clip was installed along the
contour of the SMA, in such cases, a clear CT im-
age of the stump of the ileocolic artery was not
obtained, and the length of the stump was re-
garded as 0 mm. Thus, the image of the ileocolic
artery stump was obtained by CT in 76 (92.6%) of
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82 patients. In all patients with an image of the
ileocolic artery stump according to CT data, when
evaluating the data of repeated postoperative ex-
amination, including those performed more than
3 years after surgery, an image of the artery stump
was obtained, while in a number of patients there
was a decrease in its width and an increase in the
clarity of the external contours (Fig. 3).

The distribution of the data obtained for the ex-
pected and actual lengths of the ileocolic artery
stump with ventral and dorsal artery locations is
shown in Figure 4. The median of the expected
length of the ileocolic artery stump with its ven-
tral location relative to the SMV was 2.7 mm (1.0-
5.5 mm), the median of the actual length of the
artery stump was 10.0 (6.7-21.3 mm) (p < 0.001).
The median of the expected length of the ileocolic
artery stump with its dorsal location relative to
the SMV was 8.5 mm (6.7-11.7 mm), the median of
the actual length of the artery stump was 6.0 mm
(2.0-11.2mm) (p = 0.650). At the same time, sig-
nificant differences were noted when comparing
the expected and actual lengths of the ileocolic
artery stump in patients with ventral artery loca-
tion during D2 lymph node dissection, and in pa-
tients with dorsal artery course during D3 lymph
node dissection (Table 1).

The distribution of data on the actual length of
theileocolic artery depending on its location from
the SMV in the groups of patients with D2 and D3
lymph node dissection is shown in Figures 5 and
6. With the ventral location of the ileocolic ar-
tery relative to the SMV in patients with D2 lymph
node dissection, the median of the actual length
of the artery was 14.3 mm (8-25.6 mm), with D3
lymph node dissection of 7.6 mm (3.3-11.1 mm)
(p = 0.005). With a dorsal arrangement of the il-
eocolic artery relative to SMV in patients with D2
lymph node dissection, the median actual length
of the artery was 8.8 mm (4.9-16.2 mm), with D3
lymph node dissection — 3.9 mm (1-6.9 mm)
(p = 0.004).

In the group of patients with ventral ileocolic ar-
tery, the median of the actual length of the ar-
tery stump during laparoscopic surgeries was 10.9
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Table 1. Comparison of the expected and actual lengths of the stump of the ileocolic artery with its ventral and dorsal location

Location of a. ileocolica Lvmph dissection Expected length of the | Actual length of the stump
relative to SMV ymp stump a. ileocolica, mm a. ileocolica, mm P

Ventral (n = 38) 2.7 (1.0-5.5) 10.0 (6.7-21.3) <0.001
D2 (n = 22) 2.6 (1-4.9) 14.3 (7.9-25.5) <0.001
D3 (n = 16) 2.8 (1.4-6.8) 7.6 (3.2-11.1) 0.47

Dorsal (n = 44) 8.5 (6.7-11.7) 6.0 (2.0-11.2) 0.65
D2 (n=18) 10.3 (6.9-12.9) 8.8 (4.9-16.2) 0.727
D3 (n = 26) 7.9 (6.4-10.3) 3.9 (1-6.8) 0.004

mm (6.6—-20.9 mm), with open surgeries — 9 mm
(7.9-27.4) (p = 0.6). In patients with a dorsal lo-
cation of the ileocolic artery, the median of the
actual length of the artery stump during laparo-
scopic procedures was 5.3 mm (1.7-10.9 mm), with
open — 6.6 mm (5.4-11.6) (p = 0.5).

The right colic artery, independently extending
from the SMA, was detected according to the CT

KynbTs a.ileocolica

data in 18 (21.9%) of 82 patients. The ventral
location of the right colic artery relative to the
SMV was noted in 16 out of 18 patients (88.9%),
the dorsal location — in 2 (11.1%, 2/18) patients.
The results obtained were fully confirmed by in-
traoperative data. With the ventral location of
the artery relative to the SMV, the median of the
expected length of the stump of the right colic

Figure 2. A) (T image of the stump of the ileocolic artery with the artery located ventrally relative to the SMV (axial plane);
b) CTimage of the stump of the ileocolic artery with the artery located ventrally relative to the SMV(axial plane)

#. Kynbtsa a.ileocolica
D

L

Figure 3. Change in the appearance of the stump of the ileocolic artery on CT in dynamics. A) CT 1 month after surgery. The artery

stump is visualized as a fibrotic line with fuzzy contours (axial plane); b) CT1 year 8 months after surgery. In dynamics, there is
a decrease of the thickness of the stump of the ileocolic artery and an increase in the clarity of its contours (axial plane)
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[ Expected stump length a. ileoeolica
B Actual length of the stump a. ileocolica

Ventral Dorgal

Location of a. ileocolica relative to the superior mesenteric vein
Figure 4. Distribution of data on the expected and actual

lengths of the stump of the ileocolic artery with the ventral and
dorsal location of the artery

artery was 5.2 mm (0-8.3 mm), the median of the
actual length of the stump of the artery was 18.1
(2.9-29 mm) (p = 0.33). With the dorsal location
of the right colic artery, the assessment was not
carried out due to the small number of cases. We
found a weak inverse correlation (-0.24) between
the length of the ileocolic artery stump and the

. Actual length of the stump a. ileocolica

30,00
38
o
20,00
) IIIIIHIIII

D3-lymph node dissection

D2-lymph node dissection

Figure 5. Distribution of data on the actual length of the stump
of the ileocolic artery with its ventral location relative to the
SMV in groups of patients with D2- and D3-lymphadenectomy
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number of lymph nodes detected after surgery
(p =10.035) (Fig. 7).

When analyzing the relationship between the
actual length of the ileocolic artery stump, the
volume of blood loss during surgery, the time of
surgery and the hospital-stay, a moderate inverse
correlation (-0.357) was found between the actual
length of the artery stump and the time of surgery,
while the shorter the length of the artery stump,
the longer the surgery time (p < 0.001).

When assessing postoperative morbidity, accord-
ing to the Clavien-Dindo scale, their overall rate
was 24.4% (20 out of 82 patients). Complications
of the I degree were recorded in 14 (17%) pa-
tients out of 82, IT degree — in one patient (1.2%,
1/82), III degree — in 5 patients (6.1%, 5/82).
There were no complications of IV-V degree.
Complications were mainly caused by changes in
the area of the postoperative wound (5 patients)
and intestinal obstruction (5 patients). In addi-
tion, complications were identified: perforation of
the small intestine in combination with peritoni-
tis, postoperative pancreatitis and severe anemia
(1), subcutaneous eventration of the loop of the
small intestine into the drainage hole (1), throm-
bogenic condition (1), combination of external
duodenal fistula, acute postoperative pancreatitis

. Actual length of the stump a. ileocolica

2500
20,00 ]
1500
10,00
5,00

fuli]

D2-lymph node dissection D3-lymph node dissection

Figure 6. Distribution of data on the actual length of the stump
of the ileocolic artery when it is located dorsally relative to the
SMV in groups of patients with D2- and D3lymphadenectomy
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and acute posthemorrhagic anemia (1), acute
postoperative pancreatitis (1), areas of fluid col-
lection in the area of the mesentery root of the
small intestine and along the anterior renal fascia
on theright (1), anemia (1), bleeding in the mesen-
tery of the large intestine and perinephral tissue
in the bed of the removed tumor (1). In statisti-
cal analysis, we assessed the relationship between
the presence/absence of complications (compli-
cations of I-IIT degree were combined) and the
actual length of the ileocolic artery stump, while
patients were divided into groups depending on
the length of the artery stump: 0-2 mm, 2-5 mm,
5-10 mm and more than 10 mm. When comparing
the actual length of the ileocolic artery stump and
the presence of complications according to the
Clavien-Dindo classification, significant differ-
ences were revealed. It should be noted that the
most common complications occurred in the group
of patients with an actual ileocolic artery stump
length of less than 2 mm (Table 2). In the struc-
ture of complications in patients with a stump
length of less than 2 mm, degree I complications
amounted to 75% (3 — changes in the area of the
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postoperative wound, 3 — dynamic intestinal ob-
struction), degree III — 25% (1 — perforation,
peritonitis, pancreatitis, severe anemia; 1 — sub-
cutaneous eventration of the loop of the small in-
testine into the drainage hole).

Lesion of gastrocolic trunk of Henleduring surgery
was recorded in 1 (1.2%) of 82 patients with an
actual ileocolic artery stump length of 2.1 mm.

DISCUSSION

TME has proven to be a reliable method of stan-
dardizing surgery for colon cancer. However, there
is debate regarding high vascular ligation and op-
timal volume of lymph dissection in RCC. In larg-
estudies on D3 lymph node dissection, the lesion
of apical lymph nodes is up to 5% [20-22]. At the
same time, according to Spasojevich et al., the
number of removed lymph nodes is significantly
higher in the dorsal location of the ileocolic ar-
tery relative to the SMV than in the ventral one,
which emphasizes the need to adapt high vascular
ligation to these anatomical variants [23]. The re-
sults we obtained regarding the anatomy of the

r=-0,24
p=0,035
e L
® = v
L '
® - L
e I
20,00 25,00 30,00 35,00

Actual length of the stump a. ileocolica

Figure 7. Assessment of the correlation between the length of the stump of the ileocolic artery and the number of removed lymph

nodes
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Table 2. Complications in patients with different actual lengths of the ileocolic artery stump

The actual length of the ileocolic artery stump
Less than 2 | Between 2 and | Between 5 and Total
Over 10 mm
mm 5 mm 10 mm

Complications Absent 5 10 21 26 62
8.1% 16.1% 33.9% 41.9% 100.0%

Present 8 3 4 5 20
40.0% 15.0% 20.0% 25.0% 100.0%

Total 13 13 25 31 82
15.9% 15.9% 30.5% 37.8% 100.0%

ileocolic and right colon arteries correspond to
the literature data. In the largest meta-analysis
published by Negoi, the ventral location of the il-
eocolic artery relative to the SMV was revealed in
42.6% of cases, the dorsal location of the ileocolic
artery relative to the SMV — in 57.4% of cases,
the ventral location of the right colic artery rela-
tive to the SMV — in 89.4% of cases, the dorsal
location of the right colic artery relative to the
SMV — in 10.6% of cases.

The right colic artery, independently extending
from the SMA, is present in about 23.8-43% of pa-
tients and is almost always located ventral to the
SMV [19,24].

More than 10 years have passed since the first
publication on the assessment of the level of vas-
cular ligation after RHCE, according to CT data.
However, international studies on this topic are
few, and Russian publications, as far as we know,
are missing. In this study, the ileocolic stump was
visualized in all patients, with the exception of
cases of localization of the surgical clip along the
contour of the SMA. The stump of the right colic
artery was determined in all patients in whom the
artery was detected before surgery. In particular,
the image of the stump of the main artery was ob-
tained during repeated CT performed on average
more than a year after surgery. We did not quan-
tify the parameters of the stump of the feeding ar-
tery later. However, in a number of patients, a de-
crease in its width and greater clarity of contours
were noted during repeated CTs. In this regard, the
study by Munkendal (2019) is interesting, in which
the length of the ileocolic artery stump was com-
pared in 2 days and 1 year after surgery in patients
with tumors of the right and left colon. A year
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after surgery, the vessel stump was visualized in
81% of cases (38 out of 47 patients). According to
the type of stump, the arteries were divided into
three groups: a normal vessel, a thrombosed ves-
sel and a fibrous line. In about a third of cases,
the stump was classified as a thrombosed vessel
or fibrous line, and in these groups, the length of
the stump was approximately 13% less in 1 year
after surgery than in 2 days after surgery [25]. It
should be noted that, in our opinion, the presence
of metal clips in the artery stump facilitates its
identification, despite the presence of artifacts.
In the absence of metal clip, it is hard to identify
the distal point of the artery stump, which makes
it difficult to measure it. In the studies concern-
ing the assessment of the expected and actual
stump lengths of the feeding artery, the measure-
ment of the expected stump length is carried out
from the origin area to the right contour of the
SMV, which corresponds to D2 lymph dissection
[19,26,27]. A feature of our study is the measure-
ment of the expected length of the stump of the
ileocolic artery, depending on the course of the
artery relative to the SMV. When performing TME
with a high ligation of the ileocolic artery, the
treatment of the latter is performed taking into
account its location in relation to the SMV: in the
posterior — along the lateral, in the ventral —
along its medial edge. In this study, the median of
the expected length of the ileocolic artery stump
(2.7 mm) with its ventral location was significant-
ly less than the actual (10 mm) (p < 0.001). With
the dorsal location of the artery, the median of
the expected stump length (8.5 mm) was greater
than the actual length (6.0 mm), which is probably
due to the traction of the artery during surgery
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when its clipping. However, the differences were
not statistically significant (p = 0.650). In addi-
tion, we found significant differences when com-
paring the expected and actual lengths of the il-
eocolic artery stump in D2-lymph node dissection
in patients with ventral artery (p < 0.001) and
D3-lymph node dissection in patients with dorsal
artery (p < 0.004). No significant differences were
found when comparing the expected and actual
stump lengths of the right colic artery. We also
compared the actual length of the ileocolic artery
stump with its ventral and dorsal location relative
to the SMV in groups with D2 and D3 lymph node
dissection. The actual stump length of the ileo-
colic artery was significantly shorter in patients
with D3 lymph node dissection with both ventral
(7.6 mm) and dorsal artery location relative to
the SMV (3.9 mm) compared with patients with
D2 lymph node dissection (14.3 mm and 8.8 mm,
respectively).

In previously published studies, the actual length
of theileocolic artery stump after standard RH was
28 mm and was greater than expected (14.4-18.1)
[19,26]. Thus, the actual length of the ileocolic
artery stump in our study was shorter for both
patients with D3 and D2 lymph node dissection.
In the study by Livadaru (2019), the actual length
of the ileocolic artery stump in patients after TME
with high vascular ligation was 16.97 + 4.77 mm,
after standard surgery — 49.93 + 20.29 mm [27].
When comparing the data on the actual length of
theileocolic artery stump during laparoscopic and
open surgeries, its median was comparable both
with the ventral location of the artery (10.9 mm
and 9 mm, respectively) and with its dorsal loca-
tion (5.3 mm and 6.6 mm). The results were not
significant in both groups. Similar results were
obtained in the study by Lygre, K.B. (2024): when
analyzing the data of 20 patients, no significant
differences were found when comparing the
length of the ileocolic artery stump during open
and laparoscopic surgeries (on average 4.1 mm,
p =0.996) [28].

In a number of international studies, the length
of the stump of the feeding artery was compared

KOJNOMNPOKTONOINS, Tom 23, N2 3, 2024

with the number of lymph nodes and the data of
the resection plane of the pathomorphological
specimen. In the study by Spasojevich (2011), no
significant differences were found between the
actual length of the ileocolic artery stump and
the number of removed lymph nodes [26]. In his
study, Kaye (2015) revealed significant variability
in the length of the actual ileocolic artery stump,
and those results correlated with the pathoana-
tomical data on the classification of postresection
specimens, which showed large differences in the
plane and volume of surgical resection in RCC [19].
In the previously noted study by Livadaru (2019)
in the group of patients after TMCE with high
vascular ligation, the average number of isolated
lymph nodes was 34.83 + 16.75 mm, and an inverse
correlation of medium degree (-0.40) with the ac-
tual length of the artery stump (p = 0.032) was
revealed. Similarly, the significance remained for
the length of the resected sample with a moderate
inverse correlation (0.44); at the same time, the
longer the sample length, the shorter the stump
length (p =0.016) [27].

To date, only one study has revealed a rela-
tionship between the length of the stump of
the feeding artery and the risk of locoregion-
al recurrence in colon cancer. In the study by
Livadaru (2022), a postoperative quality assess-
ment scale was developed to predict the risk of
locoregional recurrence in patients with large
intestine tumors, including data on the actual
length of the stump of the feeding artery. It
was found that patients with locoregional re-
currences had a significantly longer stump
length of the feeding artery (50.77 + 28.5 mm)
compared with patients without recurrence
(45.59 + 28.1 mm) (p < 0.001) [29]. For the first
time, we evaluated complications depending
on the length of the ileocolic artery stump, de-
pending on the level of lymph node dissection
and the location of blood vessels in relation to
SMV. In our study, the largest number of compli-
cations was recorded in the group of patients
with a stump length of the ileocolic artery less
than 2 mm.

KOLOPROKTOLOGIA, vol. 23, N2 3, 2024
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In studies comparing TCME with standard surgery,
a greater number of complications in TCME were
noted [30,31]. Dissection at the root of the supe-
rior mesenteric artery poses a risk of lesion of the
abdominal nerves, which leads to refractory diar-
rhea [30]. A significantly greater number of spleen
and SMV injuries correlate with central vascular
ligation [31], and the high variability of venous
collaterals forming the gastrointestinal trunk as
per Henle increases the risk of hemorrhages [32].

CONCLUSION

Measuring the length of the stump of the feed-
ing artery during CT is a simple and reproducible
method for evaluating the quality of surgery.
The data obtained by us indicate the expediency
of estimating the length of the ileocolic artery
stump, depending on its location relative to the
SMV, which takes into account the peculiarities
of artery treatment during surgery. In this study,
the length of the ileocolic artery stump measured
by CT was significantly shorter in patients in the
group with D3 lymph node dissection compared
with the group of patients with D2 lymph node
dissection, which confirms the assumption that
the actual length of the stump may be an indica-
tor of the level of ligation of the main arteries and
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