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AIM: to justify the extent of resection for transverse colon cancer based on the lymphatic drainage.
PATIENTS AND METHODS: since October 2023, a prospective observational study has been initiated. As of January
2026, 42 patients with carcinoma of the transverse colon have been included. All patients underwent extended
right hemicolectomy with omentectomy and D3 lymph node dissection. To evaluate the pathways of lymphatic
drainage, intraoperative fluorescent lymphography (IFL) with peritumoral injection of indocyanine green (ICG) was
performed. Lymph nodes of removed specimens were meticulously dissected from the mesentery in accordance with
the Japanese Classification of Regional Lymph Nodes of the Colon. The study involved a correlative analysis of the
fluorescent lymphography findings and the results of the morphological examination of the surgical specimen.
The evaluated parameters included intraoperative metrics, postoperative complications, and the diagnostic accuracy
of fluorescent lymphography.
RESULTS: postoperative complications occurred in 19 (45.2%) patients, with Grade I and II complications (accord-
ing to the Clavien-Dindo classification) accounting for 16 (38.1%) cases. The rate of severe complications (Grade
IIT-1V) was 7,1% (3/19). Successful IFL was performed in 34 (80.9%) patients. Multi-directional lymphatic drainage
developed in 14 cases (41.2%): in two directions in 13 patients (38.2%) and in three directions in 1 (2.9%) case.
In addition to lymph nodes along the middle colic artery, drainage was visualized towards lymph nodes in the mes-
entery of the right colon in 9 (26.5%) patients and towards the greater omentum in another 9 (26.5%) patients.
Lymph node metastasis was detected in 14 patients (33.3%), including one case (2.4%) of metastasis in a 202
station lymph node (according to the Japanese classification).ICG-based fluorescent lymphography demonstrated
high specificity of 0.95 (95% CI: 0.93-0.97) in identifying lymph nodes without metastases. However, the sensi-
tivity of the method for detecting metastatic nodes was low at 0.15 (95% CI: 0.08-0.25). The positive predictive
value (PPV) was 0.38 (95% (I: 0.24-0.54), while the negative predictive value (NPV) was high at 0.86 (95% CI:
0.83-0.89) regarding the absence of metastases in non-fluorescent lymph nodes.
CONCLUSION: the data obtained demonstrate significant variability in lymphatic drainage in transverse colon cancer,
including pathways to the mesentery of the right colon and the greater omentum. Extended right hemicolectomy
with omentectomy appears to be a justified extent of surgery, ensuring the removal of potential metastatic basins,
and shows an acceptable safety profile. ICG-based fluorescent lymphography enables the intraoperative mapping
of lymphatic drainage pathways. Further research is necessary to determine whether this technique can serve as
a tool for personalizing the extent of resection.
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INTRODUCTION

Colorectal cancer occupies one of the leading
places in the structure of cancer morbidity and
mortality worldwide [1]. Tumors of the transverse
colon (TC) account for up to 10% of all cases of
colorectal cancer [2]. The main issue discussed in
the treatment of this category of patients is the
choice of the optimal volume of surgery: trans-
verse colon resection (TCR) or extended right-sid-
ed hemicolectomy (ERHC) [3]. Proponents of TCR
emphasize its lower injury rate, the possibility of
preserving the ileocecal valve, which can reduce
water and electrolyte losses and, as a result, im-
prove the functional outcomes [4]. However, the
data based on careful labeling of lymph nodes
(LN) makes significant adjustments to this discus-
sion. It has been demonstrated that in cancer of
the middle third of the TC, metastases are detect-
ed not only along the middle colonic artery (MCA),
but also with a high rate, up to 14%, in the lymph
nodes along the right colonic artery, while cases
of LN lesions along the iliac artery have not been
described [5,6]. Another aspect complicating the
choice of surgical approach is the risk of metastat-
ic lesionin the ‘extracolic’ lymph nodes, in particu-
lar, in the area of the right a. gastro-epiploica [7].
The study by Wang X. (2021) revealed that the in-
cidence of their lesions reaches 4%, while intesti-
nal obstruction, ring-shaped cell carcinoma, and
the level of cancer embryonic antigen = 17 ng/ml
were established as independent predictors [8].
The latter can serve as a theoretical basis for
developing recommendations for expanding the
volume of lymphodissection and performing an
omentectomy.

The traditional intraoperative assessment of lym-
phatic collectors is subjective and inaccurate, and
determining the direction of lymph outflow from
a specific segment of the intestine is completely
impossible. The introduction of fluorescent lym-
phography with ICG allows to visualize the lym-
phatic system [9]. With regard to TC cancer, using
this technique in real time, it is possible to assess
the individual features of the structure of the
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lymphatic system, identify regional collectors, as
well as the presence of lymph outflow to extra-
colic lymph nodes, and thereby objectify the ex-
tent of the necessary lymphadenectomy [10]. So,
we have planned a study to estimate lymphatic
drainage in patients with cancer of the transverse
colon.

AIM

AIM: to justify the transverse colon resection
volume in cancer based on the features of lymph
drainage.

PATIENTS AND METHODS

A prospective observational study was launched
in October 2023. It included adult patients with
malignant neoplasms of the transverse colon.
Patients with primary multiple malignant neo-
plasms of the large intestine, inflammatory bowel
diseases, polyposis syndromes, carcinomatosis,
as well as with ASA III, according to the scale of
the American Society of Anesthesiologists (ASA),
were not included.

Patients who had revealed carcinomatosis accord-
ing to the intraoperative revision were excluded
from the study.

All patients included in the study underwent ERHC
with omentectomy. For fluorescence lymphogra-
phy, a 0.5 ml (1.25 mg) indocyanine green solution
was injected subserously, 1-2 c¢cm proximal and
distal to the tumor. Lymph outflow was assessed
after 60 minutes. Next, surgery was performed
with D3 lymph dissection in the zones of the ileo-
colonic, right colonic and middle colonic arteries.
The surgery ended with ileo-descendo or ileo-
sigmoid anastomosis. Further, during the patho-
morphological study of the removed specimens
in accordance with the Japanese classification
of regional lymph nodes of the colon and rectum
(JSCCR), they were isolated from the mesentery of
the colon, the LN were placed in containers and
sent to the pathomorphological laboratory for ex-
amination. The data of fluorescent lymphography
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and morphology of the removed specimen were
compared.

The following data were evaluated: gender, age,
body mass index, ASA class, Charlson's comorbid-
ity index, type of surgical access, volume of in-
traoperative blood loss, operation time, type of
anastomosis, time to the first gases and stools,
incudence and nature of intraoperative and post-
operative complications using Clavien-Dindo's
scale [11], histological structure of the tumor, the
depth of its growth into the intestinal wall, the
number of removed and affected lymph nodes.
The data of intraoperative ICG — fluorescence
lymphography were evaluated to match the results
of pathomorphological studies; data on groups of
lymph nodes were combined to calculate the diag-
nostic value.

Statistical Analysis

The patient data was entered into a spreadsheet
Microsoft Excel 2019 for Windows. The data was
analyzed using the Graph Pad Prism statistical
software package, version 10 (Graph Pad Software,
USA). Descriptive characteristics of variables are
presented as absolute values for categorical data.
For quantitative data, a preliminary assessment of
the normality of the distribution was performed
using D'Agostin-Pearson's method. In the case of a
normal distribution, the variables are represented
as an arithmetic mean with an indication of the
standard deviation M (SD), and in the case of a non-
normal distribution, as medians with an indication
of the interquartile range Me (Q1; Q3). Sensitivity,
specificity, predictive values of positive and nega-
tive results, and overall accuracy were calculated
with 95% CI using Clopper-Pearson's method. For
analysis, all available binary results of intraopera-
tive ICG detection and confirmation of metastatic
lesion by lymph nodes/zones were combined into
a single set of cases.

RESULTS

In the period from October 2023 to January 2026,
forty-three patients with TC cancer were included
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Table 1. Characteristics of patient group

Indicators Value (N = 42)
Gender, n (%)

Male 17 (40.5)
Female 25 (59.5)
Age, years, Me (Q1; Q3) 67 (61.5; 73)
BMI, kg/m?(M + SD) 27 £ 4.9

Class as per ASA, n (%)
I 1(2.4)
II 29 (69.0)
111 12 (28.6)

Charlson's Comorbidity Index, score

(M+£5D) 6.9+2.5

in the study. One of the patients was excluded
from the analysis due to the detection of carcino-
matosis according to the intraoperative revision.
Thus, the results were analyzed in a group consist-
ing of 42 patients.

The mean age of the patients was 67 (61.5;
73) years, the sample was dominated by
women — 25 (59.5%).

The mean body mass index was 27.0 + 4.9 kg/m2.
Most patients had ASA class IT — 29 (69.0%).

The mean Charlson's comorbidity index was
6.9 + 2.5 points (Table 1).

Laparoscopic access was performed in the vast
majority of patients — 38 (90.5%) cases. The me-
dian intraoperative blood loss was 30 (30; 52.5)
ml, and the median operation time was 197 (157;
235) minutes. A single (2.4%) intraoperative com-
plication was the injury to the superior mesen-
teric vein (SMV). It required a vascular suture.
Intestinal anastomosis was manual in 26 (61.9%)
patients. The time median to the first discharge of
gases was 1 (1; 2) days, and the mean time to the
first stool was 2.7 + 1.1 days. The median hospital
stay after surgery was 10 (8; 12.2) days (Table 2).

Most tumors were represented by moderately dif-
ferentiated adenocarcinomas — 32 (76.2%) cases.
The depth of tumor germination was most often
foundtobe T3 — 24 (57.1%) cases. Lymphovascular
invasion was detected in 32 (76.2%) patients, ve-
nous invasion in 17 (40.5%) and perineural inva-
sion in 3 (7.1%) cases. The median of removed
lymph nodes in the specimen was 58.5 (45.5; 68).
Metastatic lymph node lesion was detected in
14 (33.3%) patients (Table 3).

KOLOPROKTOLOGIA, vol. 25, N2 2, 2026
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Postoperative complications developed in 19
(45.2%) patients. Moreover, grade I complica-
tions were noted in 3 (7.1%) patients: fever — in
2 (4.8%) cases and lymphorrhea — in 1 (2.4%)
case. The most common grade II complication
was gastrostasis, registered in 8 (30.9%) patients.
Infection in the surgical site (SSI) was detected
in 1 (4.8%) patient, as well as enteritis, antibiotic-
associated diarrhea and anastomositis in 1 (2,4%),
2 (4,8%) and 1 (2.4%) patient, respectively. All
these complications were treated conservatively.
Grade III complications in the form of anasto-
mosis failure were reported in 2 (4.8%) patients,
which in both cases required relaparotomy. The
scope of the repeated surgery consisted of disso-
ciation of the anastomosis in one case and sanita-
tion with drainage of the abdominal cavity in the
other. Subsequently, the postoperative period in
those patients proceeded smoothly, and they were
discharged in satisfactory condition. One (2.4%)
grade IV complication (cardiac arrhythmia) re-
quired treatment in the intensive care unit. There
were no fatal outcomes (grade V) (Table 4).
Successful IFL with ICG was performed in
34 (80.9%) patients. In 4 (9.5%) cases, the system
was depressurized when contrast was introduced.
The absence of drug distribution into the lym-
phatic collectors was noted in 3 (7.1%) patients.
In another 1 (2.4%) case, technical problems with
the equipment caused the failure. According to
the intraoperative mapping data, the most fre-
quent lymph outflow direction was the nodes of
group 223, visualized in 21 (61.8%) patients. The
outflow was somewhat less frequent in the LN of
group 222 — in 12 (35.3%) cases and towards the
large omentum — in 9 (26.5%) cases. It should be
emphasized that in addition to staining the lymph
nodes along MCA, fluorescence of the mesentery
lymph nodes of the right colon was detected in
9 (26.5%) patients. Moreover, in 2 (5.9%) cases,
LN staining was noted in two groups. Fluorescence
was detected along the right colon vessels (groups
211 and 213) in 4 (11.8%) patients, and along
the ileo-colonic artery (groups 202 and 203) in 5
(14.7%) patients (Fig. 1).
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Table 2.Characteristics of surgeries and the postoperative pe-
riod

Indicators Value (N = 42)

Type of surgical access, n (%)

Laparoscopic 38 (90.5)

Open 4(9.5)
Bloodloss, ml, Me (Q1; Q3) 30 (30; 52.5)
Operation time, minutes, Me (Q1; Q3) 197 (157; 235)
Intraoperative complications, n (%) 1(2.4)
Injury of the SMV
Type of anastomosis, n (%)

Manual 26 (61.9)

Stapler 16 (38.1)
Discharge of the first gases, day, Me (Q1; 1(1;2)
Q3)
Discharge of the first stool, day, (M + SD) 2.7+1.1
Hospital stay after surgery, day, Me (Q1; 10 (8; 12.2)
Q3)

Table 3. Results of the pathomorphological examination of sur-
gical specimens

Indicators Value (N = 42)

The grade of tumor differentiation, n (%)

GradeI 2 (4.8)

Grade II 32 (76.2)

Grade III 8(19)
Depth of invasion, n (%)

T1 2 (4.8)

T2 4(9.5)

T3 24 (57.1)

T4a 11 (26.2)

T4b 1(2.4)
Total number of lymph nodes, Me (Q1; Q3) | 58.5 (45.5; 68)
pN+, 1 (%) 14 (33.3)
Perineural invasion, n (%) 3(7.1)
Lymphovascular invasion, n (%) 32 (76.2)
Venous invasion, n (%) 17 (40.5)

Table 4.Frequency and structure of postoperative complications
according to Clavien-Dindo's scale

Value
Indicators (N =42),
n (o/o)
Grade I 3(7.1)
Fever 2 (4.8)
Lymphorrhea 1(2.4)
Gradell 13 (30.9)
Gastrostasis 8(19)
BSSI 1(2.4)
Enteritis 1(2.4)
Antibiotic-associated diarrhea 2 (4.8)
Anastomositis 1(2.4)
GradelIll 2 (4.8)
Anastomosis failure 2 (4.8)
Grade IV 1(2.4)
Cardiac arrhythmia 1(2.4)
Grade V 0
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Figure 1. Mapping of lymph node groups

The analysis of IFL data showed that in 14/34
(41.2%) cases, lymph outflow was carried out in
more than one direction. Thus, lymphatic drain-
age in two different directions was detected in
13 (38.2%) patients (Fig. 2), in three directions
(MCA, mesentery of the right colon and into the
large omentum) — in 1 (2.9%) patient. Lymph
outflow in exactly one direction was recorded in
20 (58.8%) cases. It should be noted thatin 1 case
it was a lymph node of group 204, which indicated
the direction of lymph outflow to the large omen-
tum, and in another patient — to the lymph nodes
of group 211. That is, the contrast spread into the
mesentery of the right colon only (Fig. 3).

Figure 3. Lymphatic drainage in one direction
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The analysis of the results of the pathomor-
phology of the removed specimens showed that
the largest amount of LN was isolated along the
middle colon artery. The median of this indica-
torin group 221 was 13 (7; 16), in group 222 —
4 (2; 6) and in group 223 — 4 (2; 7). Lymph
nodes in the basin of the ileo-colonic artery
were more often detected in the right parts of
the colon: group 201 — 8 (5; 13), group 202 —
5 (4; 8) and group 203 — 4 (3; 6). As expect-
ed, the fewest lymph nodes were found in the
area of the right colon artery (groups 211, 212,
213) — 8 (5; 13), 2 (0; 3), 1 (0; 4), respectively,
the median isolated LN in the mesentery of the
left colon in groups 231 and 232 was equal to
3 (1; 5) and 1 (0; 2), respectively. The median
of lymph nodes in the large omentum was 5 (1;
9) (Table 5).

The most common metastases were found along
MCA, in the lymph nodes of groups 221 — in
11 (26.2%), 222 — in 6 (14.3%) and 223 — in
2 (4.8%) cases. Attentionis drawn to the fact that
1 patient had metastasis to the LN of group 202
along with metastasis to the lymph node of group
221. No metastatic lesions of the nodes along the
right and left colon arteries and the large omen-
tum were detected in any case (Table 5).

An assessment of the consistency of intraopera-
tive ICGfluorescence with the results of pathomor-
phologywas performed in 34 patients who under-
went both ICG and morphology, but generalized by
group (Table 6).

The sensitivity of the method was 0.15 (95% CI:
0.08-0.25), specificity — 0.95 (95% CI: 0.93-
0.97), positive prognostic value — 0.38 (95% CI:
0.24-0.54), negative prognostic value — 0.86
(95% CI: 0.83-0.89), overall accuracy — 0.88
(95% CI: 0.85-0.91). Thus, the affected lymph
nodes during pathomorphologywere found only
in the collectors, which were contrasted with
lymphography. If intraoperative lymph outflow
to the lymph nodes was not detected, no meta-
static lesions of these groups of lymph nodes were
detected.
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Table 5. Characteristics of lymph node groups

Groups of lymph Total number of | Affected groups
lymph nodes, Me | of lymph nodes,
(Q1; Q3) n (%)
201 8 (5;13) 0
202 5 (4;8) 1(2.4)
203 4 (3;6) 0
211 4 (2;6) 0
212 2 (0;3) 0
213 1(0;4) 0
221 13 (7;16) 11 (26.2)
222 4 (2;6) 6 (14.3)
223 4(2;7) 2 (4.8)
231 3 (1;5) 0
232 1(0;2) 0
204 5 (1;9) 0
Table 6. Classification table
pathomorphology+ | pathomorphology-
1CG+ 3 53
1CG- 17 516
DISCUSSION

The prospective study is aimed at studying the
features of lymph outflow in TC cancer using IFL
to justify the volume of resection. The results of
IFL with ICG have demonstrated that lymph out-
flow from TC cancer has significant variability.
Thus, in 9 (26.5%) patients, it was performed in
the LN groups located in the mesentery of the
right colon (201, 202, 203, 211, 212, 213). These
data may indicate the risk of metastasis beyond
the ‘classical’ regional zones. Moreover, one (2.4%)
patient had a metastatic lesion of the lymph node
of group 202, which is a direct pathomorphologi-
cal confirmation of the clinical significance of this
pathway of lymph drainage. Taking into account
this clinical case, it can be argued that in a number
of patients, when performing TC resection, there
is a risk of performing non-radical surgery with
the abandonment of affected nodes. The second
significant direction of lymph outflow identified
during the study was drainage into the lymphat-
ic system of the large omentum, registered in 9
(26.5%) patients. Despite the fact that our study
did not reveal metastatic lesions of the omentum
lymph nodes, the very frequency of visualization
of this pathway indicates its potential role in the
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progression of the tumor process. This may serve
as an argument in favor of performing an omen-
tectomy during radical surgeries for TC cancer.

In this study, all patients underwent extended
right-sided hemicolectomy with omentectomy
and D3 lymphodissection, mainly by laparoscopic
access, in 38 (90.5%) patients. The extended vol-
ume of the surgery demonstrated an acceptable
safety profile: the median intraoperative blood
loss was 30 ml, and the operation time was 197
minutes. Postoperative recovery was satisfactory,
with a median time to the first discharge of gas-
es on day 1 and a median postoperative hospital
stay of 10 days. However, the overall incidence of
postoperative complications was relatively high
(45.2%), with the majority of them being revers-
ible functional disorders, including gastrostasis in
8 (19.0%) patients (grade II according to Clavien-
Dindo). Theoretically, the high incidence of gas-
trostasis may be associated with the omentecto-
my, but it was transient and stopped, on average,
within 3 days. Severe complications (grades III-
IV) were rare (7.1%). These data indicate that the
chosen volume of resection, although associated
with a certain risk of functional impairment, is
technically feasible and safe, and can potentially
improve oncological outcomes. It is worth noting
that the benefits of ICG- navigation in the form
of reduced intraoperative blood loss and the fre-
quency of postoperative complications were pre-
viously demonstrated in a meta-analysis in rela-
tion to lateral pelvic lymph node dissection, which
is consistent with our observations [12].
Intraoperative fluorescent lymphography with ICG
demonstrated a high specificity of 0.95 (95% CI:
0.93-0.97) and a significant negative prognostic
value of 0.86 (95% CI: 0.83-0.89), which indicates
the high accuracy of the method with respect to
the assumption of a low risk of metastatic lesion
of non-contrastable groups of lymph nodes. Low
sensitivity values of 0.15 (95% CI: 0.08-0.25)
and a positive prognostic value of 0.38 (95% CI:
0.24-0.54) indicate the limited ability of the
technique to detect all affected LN. An impor-
tant practical conclusion is that metastases were
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found exclusively in the contrasted lymphatic col-
lectors. Thus, a negative result of ICG — lymphog-
raphy can serve as an intraoperative criterion for
excluding metastatic lesions in the relevant ar-
eas, which potentially allows individualizing the
volume of lymph dissection. The data obtained
are consistent with the results of the study by
Panagiotti L.L., who also noted the high reproduc-
ibility and safety of the technique of paratumoral
administration of indocyanine green for mapping
individual lymphatic drainage pathways in colon
cancer [13].

The limitations of this study are its relatively small
sample size, as well as technical failures in per-
forming IFL in 8 (19%) cases. To form final clinical
recommendations, it is necessary to continue the
study with a long-term assessment of oncological
outcomes.

CONCLUSION

The results obtained show that extended right-
sided hemicolectomy with omentectomy can be
considered as the most justified volume of surgery
for patients with TC cancer, ensuring the removal
of all potential areas of lymphogenic metastasis
and demonstrating acceptable safety.

AUTHORS CONTRIBUTION

Concept and design of the study: Oleg I. Sushkov,
Evgenii S. Surovegin, Evgeniy A. Khomyakov
Collection and processing of the material:
Islam R. Shavlaev, Yulia A. Elfimova, Maxim 0. Bludov
Statistical processing: Airat F. Mingazov,

Writing of the text: Islam R. Shaviaey,
Evgenii S. Surovegin

Editing: Oleg I Sushkov, Evgenii S. Surovegin,
Sergey I. Achkasov

INFORMATION ABOUT THE AUTHORS (ORCID)
Islam R. Shavlaev — 0009-0000-7500-6245
Sergey I. Achkasov — 0000-0001-9294-5447
Evgenii S. Surovegin — 0000-0001-5743-1344
Airat F. Mingazov — 0000-0002-4558-560X
Yulia A. Elfimova — 0009-0007-3316-7041

KOLOPROKTOLOGIA, vol. 25, N2 2, 2026



OPUTUHAJIbHBIE CTATBU

ORIGINAL ARTICLES

Maxim 0. Bludov — 0009-0001-0816-2560
Evgeniy A. Khomyakov — 0009-0005-4677-1841

REFERENCES

1. Bray F, Laversanne M, Sung H, et al. Global cancer
statistics 2022: GLOBOCAN estimates of incidence
and mortality worldwide for 36 cancers in 185 coun-
tries. CA Cancer J Clin. 2024 May-Jun;74(3):229-263.
doi: 10.3322/caac.21834 Epub 2024 Apr 4. PMID:
38572751.

2. Lé P, Mehtari L, Billey C. Carcinoma of the transverse
colon. J Chir (Paris). 2006 Sep-Oct;143(5):285-93.
doi: 10.1016/s0021-7697(06)73693-6

3. Zizzo M, Zanelli M, Sanguedolce F, et al. Extended
versus segmental colectomy for mid-transverse colon
cancers: An unsolved question. Colorectal Dis. 2021
0ct;23(10):2772-2773. doi: 10.1111/codi.15801 Epub
2021 Jul 16. PMID: 34216529.

4. Huang X. Laparoscopic segmental colectomy with
extensive D3 lymph node dissection: a good choice for
right transverse colon cancer. World J Surg Oncol. 2022
Mar 15;20(1):85. doi: 10.1186/512957-022-02530-4
PMID: 35292062; PMCID: PM(8922826.

5. Park HM, Lee J, Lee SY, et al. Distribution of lymph
node metastasis and oncological outcomes of mid-
transverse colon cancer: extended versus transverse
colectomy. Colorectal Dis. 2021 Aug;23(8):2007-2013.
doi: 10.1111/codi.15659

6. Park IJ, Choi GS, Kang BM, Lim KH, Jun SH. Lymph
node metastasis patterns in right-sided colon can-
cers: is segmental resection of these tumors onco-
logically safe? Ann Surg Oncol. 2009 Jun;16(6):1501-6.
doi: 10.1245/510434-009-0368-x Epub 2009 Feb 28.
PMID: 19252953.

7. Perrakis A, Weber K, Merkel S, et al. Lymph node
metastasis of carcinomas of transverse colon includ-
ing flexures. Consideration of the extramesocolic
lymph node stations. Int J Colorectal Dis. 2014
0ct;29(10):1223-9. doi: 10.1007/500384-014-1971-2
Epub 2014 Jul 25. PMID: 25060216.

8. Wang X, Huang S, Lu X, et al. Incidence of and Risk

Bbibop o6bema peseKuym Npu pake nonepeyHoi
060[04HO KMILKK: NPEABAPMUTENbHbIE PE3YNbTATHI

Oleg I. Sushkov — 0000-0001-9780-7916

Factors for Gastroepiploic Lymph Node Involvement
in Patients with Cancer of the Transverse Colon
Including the Hepatic Flexure. World J Surg. 2021
May;45(5):1514-1525. doi: 10.1007/s00268-020-
05933-0 Epub 2021 Jan 21. PMID: 33475804.

9. Ushijima H, Kawamura J, Ueda K, et al. Visualization
of lymphatic flow in laparoscopic colon cancer surgery
using indocyanine green fluorescence imaging. Sci Rep.
2020 Aug 31;10(1):14274. doi: 10.1038/541598-020-
71215-3 PMID: 32868829; PMCID: PM(C7459107.

10. Kinoshita H, Kawada K, Itatani Y, et al. Timing
of real-time indocyanine green fluorescence visu-
alization for lymph node dissection during laparo-
scopic colon cancer surgery. Langenbecks Arch Surg.
2023 Jan 18;408(1):38. doi: 10.1007/s00423-023-
02808-5 Erratum in: Langenbecks Arch Surg. 2023
Feb 16;408(1):92. doi: 10.1007/500423-023-02824-5
PMID: 36650252.

11. Dindo D, Demartines N, Clavien PA. Classification
of surgical complications: a new proposal with evalu-
ation in a cohort of 6336 patients and results of a sur-
vey. Ann Surg. 2004;240(2):205-213. doi: 10.1097/01.
sla.0000133083.54934.ae

12. Tishkevich LS., Alekseev M.V., Khomyakov E.A.,
et al. Role of fluorescence navigation with indo-
cyanine green during lateral pelvic lymphodissection
in the treatment of rectal cancer (meta-analysis).
Koloproktologia. 2024;23(4):132-138. (in Russ.).
doi: 10.33878/2073-7556-2024-23-4-132-138

13. Panaiotti L.L., Karachun A.M., Muravtseva A.L.,
et al. Interim results and safety assessment of indo-
cyanine green peritumoral injection for regional lym-
phatic outflow area mapping in colon cancer as a
part of the ISCAPE TRIAL. Pirogov Russian Journal of
Surgery. 2023;(6):69-84. (In Russ.). doi: 10.17116/
hirurgia202306169

Choosing the volume of resection for transverse
colon cancer: preliminary results

127


https://doi.org/10.3322/caac.21834
https://doi.org/10.1016/s0021-7697(06)73693-6
https://doi.org/10.1111/codi.15801
https://doi.org/10.1186/s12957-022-02530-4
https://doi.org/10.1111/codi.15659
https://doi.org/10.1245/s10434-009-0368-x
https://doi.org/10.1007/s00384-014-1971-2
https://doi.org/10.1007/s00268-020-05933-0
https://doi.org/10.1007/s00268-020-05933-0
https://doi.org/10.1038/s41598-020-71215-3
https://doi.org/10.1038/s41598-020-71215-3
https://doi.org/10.1007/s00423-023-02808-5
https://doi.org/10.1007/s00423-023-02808-5
https://doi.org/10.1007/s00423-023-02824-5
https://doi.org/10.1097/01.sla.0000133083.54934.ae
https://doi.org/10.1097/01.sla.0000133083.54934.ae
https://doi.org/10.33878/2073-7556-2024-23-4-132-138
https://doi.org/10.17116/hirurgia202306169
https://doi.org/10.17116/hirurgia202306169


 
 
    
   HistoryItem_V1
   Splitter
        
     Columns: 2
     Rows: 1
     Overlap: -36.85 points
     Make overlap into bleed: no
     Split only wide pages: no
      

        
     D:20260517071745
      

        
     0
     2
     1
     RowsAndCols
     0
     0
     -36.8504
     755
     258
     qi3alphabase[QI 3.0/QHI 3.0 alpha]
     1
            
                
         AllDoc
              

       PDDoc
          

      

        
     QITE_QuiteImposingPlus5
     Quite Imposing Plus 5.3s
     Quite Imposing Plus 5
     1
      

   1
  

    
   HistoryItem_V1
   PageTools
        
     Action: Move pages
     Range: From page 1 to page 1
     Where: after last page
      

        
     D:20260517071745
      

        
     MovePages
     2
     1
     AtEnd
     747
     315
     qi3alphabase[QI 3.0/QHI 3.0 alpha]
            
                
         1
         SubDoc
         1
              

      
       PDDoc
          

      

        
     QITE_QuiteImposingPlus5
     Quite Imposing Plus 5.3s
     Quite Imposing Plus 5
     1
      

   1
  

 HistoryList_V1
 qi2base



