Original Article

Chirurgia (Bucur). 2025 March, Online Ahead of Print
Copyright© Celsius
http://dx.doi.org/10.21614/chirurgia.3113

Lymphovascular Invasion in the Evolution of Colon Cancer:
A Single Center Experience and Analysis of the Specialized
Literature

Emil-Marian Popescu'?, Dan-Alexandru Popescu®, Daniel Alin Cristian**, Traean Burcos®*, Diana-Andreea Popescu®**

'Department of Surgery, Targoviste County Emergency Hospital, Romania

®Carol Davila University of Medicine and Pharmacy, Bucharest, Romania

*Department of Otorhinolaryn, Targoviste County Emergency Hospital, Romania

‘Department of General Surgery, Coltea Clinical Hospital Bucharest, Romania

*Department of Anesthesia and Intensive Care, Targoviste County Emergency Hospital, Romania

*Corresponding author: Rezumat
Diana-Andreea Popescu, M.D.
Galea Campulung Nr. 133C Targoviste, Invazia limfovasculard in evolutia neoplasmului de colon: experienta

Dambovita, Romania, 130098

E-mail: diana-andreea. bonto@drd.umfcd.ro unui singur centru si analiza literaturii de specialitate

ORCID [Ds: Introducere: Invazia limfovasculard (LVI) confirmati histopatologic

Emil Marian Popescu: 0009-0004-5103-8057 necesitd identificarea celulelor tumorale fie in interiorul unui

Diana-/Andreca Popescu: 0009-0002-9541-6748 conduct delimitat de endoteliu fie de lamina elastici. Vasele de
calibru mic ce nu pot fi incadrate ca limfatice sau venule pot fi
identificate drept vase angiolimfatice. Invazia tumorala a vaselor
mici nemuscularizate poate fi reprezentata de invazia limfaticelor
postcapilare sau a venulelor, ambele variante descrise reprezen-
tand factori de prognostic negativ. Multe studii au evidentiat LVI
ca potential indicator prognostic al evolutieil pacientului cu neo-
plasm de colon, indiferent de stadiul bolii.
Material si Metoda: S-a realizat un studiu retrospectiv obser-
vational pe o perioada de 5 ani, desfasurat in perioada 2015-
2019, in cadrul Clinicii de Chirurgie Generala a Spitalului Clinic
Coltea din Bucuresti, unde am colectat si analizat datele
pacientilor cu diagnosticul de neoplasm de colon.
Rezultate: Au fost decelate 241 cazuri de neoplasm de colon
diagnosticate si operate in cadrul Clinicii de Chirurgie Generala
a Spitalului Clinic Coltea din Bucuresti, aflate in faze diferite de
evolutie, reprezentate de 116 cazuri (48,13%) pacienti de sex
masculin si 125 cazuri pacienti de sex feminin, reprezentand un
procent de 51,86% din totalul lotului studiat.
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moderat de diferentiere G2 a fost cel mai frecvent intalnit urmat apoi de adenocarcinomul bine
diferentiat G1.

Cuvinte cheie: invazie limfovasculara LVI, cancer de colon, grad de diferentiere tumorala

Abstract

Introduction’ Histopathologically confirmed lymphovascular invasion (LVI) requires the identifica-
tion of tumor cells either within a duct delimited by the endothelium or the elastic lamina. Small-
caliber vessels that cannot be classified as lymphatics or venules can be identified as angiolymphatic
vessels. Tumor invasion of small non-muscularized vessels can be represented by invasion of
postcapillary lymphatics or venules, both variants described as negative prognostic factors.
Many studies have established LVI as a potential prognostic indicator for the evolution of the
patient with colon cancer, regardless of the stage of the disease.

Material and Method: In the present article,we report a retrospective observational study over a
5-year period, conducted between 2015 and 2019, within the General Surgery Clinic of Coltea
Clinical Hospital in Bucharest, where we collected and analyzed data from patients diagnosed with
colon cancer.

Results: 241 cases of colon cancer diagnosed and operated on in the General Surgery Clinic of Coltea
Clinical Hospital in Bucharest were identified, in different stages of evolution, represented by 116
cases (48.13%) male patients and 125 cases female patients, representing a percentage of 51.86% of
the total studied group.

Conclusions: The most frequent localizations of LVI were in the ceco-ascending and sigmoid colon,
and the moderate degree of differentiation G2 was the most frequently encountered, followed by

well-differentiated adenocarcinoma G1.

Keywords: lymphovascular invasion LVI, colon cancer, degree of tumor differentiation

Introduction

Tumor invasion of peritumoral (locoregional)
lymph nodes is undoubtedly one of the most
important negative prognostic factors in the
evolution of colon cancer (1). Its absence on the
resected specimens of a curative surgical
intervention can be correlated with a survival
prognosis of up to 90% at 5 years, which
decreases dramatically if the presence of
secondary determinations is confirmed histo-
pathologically in intermediate lymph node
stations. Difficult is the invasion of central
nodes, an aspect that argues for a possible
migration of tumor cells away from the
primary tumor (2).

Tumor invasion of small non-muscularized
vessels can be represented by the invasion of

postcapillary lymphatics or venules, both
described variants representing negative
prognostic factors (3).

In this material, we report a retrospective
observational study over a 5-year period,
conducted between 2015-2019, within the
General Surgery Clinic of Coltea Clinical
Hospital in Bucharest, where we collected and
analyzed data from patients diagnosed with
colon cancer.

Aim and Objectives

The aim of this study is to identify patients
at high risk of unfavorable postoperative out-
come due to the presence of lymphovascular
invasion and to establish whether there is
a correlation between the degree of tumor
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differentiation and the presence of lympho-
vascular invasion, in the study group.

The objectives of the study are to identify
patients with lymphovascular invasion,
establish the incidence of lymphovascular
invasion in the examined group, having as
variables sex, tumor location and degree of
tumor differentiation.

Material and Method

A retrospective, observational study was
conducted within the General Surgery Clinic
of Coltea Clinical Hospital during the period
2015-2019. Patients with colon cancer
admitted and operated on were included in the
study, regardless of the stage and the type of
approach practiced, classic open or minimally
invasive. In order to collect data, the surgical
protocols, clinical observation sheets, histo-
pathological results, as well as all other clinical
and paraclinical investigations performed were
analyzed.

Adult patients diagnosed histopathologically
with colon cancer located from the ileocecal
valve to the sigmoid inclusive were included in
the study. Patients with incomplete data were
excluded from the study, as a limiting variable
of the study. The variables used are represented
by age, sex, type of surgical approach used, post-
operative histopathological result of the
resected specimen, tumor stage and degree of
tumor differentiation, as well as the presence
or absence of lymphovascular invasion.

The agreement of the ethics committee of
Coltea Clinical Hospital was previously
obtained, before initiating the study.

Results

241 cases of colon cancer diagnosed and
operated on in the General Surgery Clinic of
Coltea Clinical Hospital in Bucharest were
identified, in different stages of evolution,
represented by 116 cases (48.13%) male
patients and 125 cases female patients,
representing a percentage of 51.86% of the
total studied group. With nonrepresentative
variations depending on the year of study,
the distribution of patients by gender
was relatively similar, data consistent the
specialized literature (4,5).

The age of the patients ranged from 34 to
92 years, with a mean age of 69.14 years and
a median age of 70 years (Table 1).

Staging of the cases was performed post-
operatively according to the pTNM -classifi-
cation proposed by the American Joint
Committee on Cancer, edition number 8 (6).
The majority of cases were represented by
adenocarcinomas in various degrees of
differentiation, a small number of cases

were represented by other types of tumors
(Table 2).

Discussion

Lymph node invasion 1s an important
parameter and a negative prognostic factor
described and quantified in the latest TNM 8*
classification, where the presence of tumor
cells at this level signifies at least a tumor
stage IIIA (6). Currently, it is considered
necessary to evaluate histopathologically at
least 12 peri-tumoral lymph nodes on the

Table 1.  TNM staging distribution in the study group

TNM 0 | A B e A 1l B mnce IVA IVB IVC
2015 - 10 17 2 - 3 14 3 4 - 3
2016 - 9 14 2 1 1 5 2 3 - 1
2017 2 8 19 4 - - 13 2 6 - 2
2018 - 9 15 1 1 - 12 6 1 -
2019 - 7 11 3 1 4 7 4 5 1 3
Total 2 43 76 12 3 8 51 11 24 2 9
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Table 2.  Degree of tumor differentiation distribution in the study group

Degree of tumor differentiation 2015 2016 2017 2018 2019 Total
ADK well differentiated 31 16 16 23 21 107
ADK moderately differentiated 24 19 33 20 22 118
ADK poorly differentiated 2 1 3 2 2 10

Other types * - 1 4 - 1 6

*Signet ring, mixed adenoneuroendocrine, intramucosal, mucinous

resection specimen in order to accurately
determine the presence or absence of secondary
lymph node determinations (7,8). Examination
of a larger number of lymph nodes allows
an adequate tumor staging, thus avoiding
diagnostic errors and misleading classification
of the case in a less advanced stage. The
significant difference in survival rates
observed in patients with colorectal cancer
diagnosed at an advanced stage (at least stage
I1D), led to the need to subclassify lymph node
invasion according to the number of invaded
nodes out of the total lymph nodes studied,
thus, 1-3 invaded lymph nodes represent N1
(category subdivided into 3 subcategories), the
involvement of more than 4 lymph nodes
representing the N2 category (category sub-
divided into 2 sub-categories) (9).

Histopathologically confirmed lympho-
vascular invasion (LVI) requires the identifi-
cation of tumor cells either within a duct
delimited by the endothelium or the elastic
lamina (10). Small-caliber vessels that cannot
be classified as lymphatics or venules can be
identified as angiolymphatic vessels. Many
studies have enlisted LVI as a potential
prognostic indicator of the evolution of the
patient with colon cancer, regardless of the
stage of the disease (11), and the usefulness of
LVI is reflected especially in the therapeutic
decision regarding adjuvant chemotherapy in
patients with stage II cancer to avoid disease
progression (12,13).

For colorectal cancer, it is important for the
pathologist to specify on the histopathological
report the presence or absence of lympho-
vascular invasion as well as the type of
vessel involved (14). For venous invasion, the
location of the invasion relative to the struc-

ture of the vessel, intramural or extramural, is
particularly important with different clinical
and prognostic implications (15). Compared to
lymphatic invasion, vascular invasion is more
frequently associated with recurrence and
systemic metastatic disease (16).

We have previously mentioned the need for
correct staging and its impact on the evolution
of a patient with colon cancer (17). Correct
staging can, however, be compromised by the
presence of micrometastases not detectable on
microscopic examination, which sometimes
leads to inadequate therapeutic management,
due to the case being classified as having a
less advanced tumor stage (18). In practice,
microscopically visualized lymph nodes do not
show any features suggestive of the presence of
secondary tumor determinations, the histo-
pathological diagnosis of the surgical specimen
suggesting a “false negative” result.

Micrometastatic lymph node invasion 1is
considered an independent risk factor, difficult
to quantify, with a major impact on the
evolution of a neoplastic patient, due firstly to
the increased risk of distant metastasis
through isolated tumor cells not visualized
microscopically, and secondly, due to adjuvant
oncological treatment inappropriate to the
tumor stage (19,20).

Identification of the presence of micro-
metastases and isolated tumor cells involves
significant increases in the costs allocated to
the diagnosis and treatment of a neoplastic
patient, thus immunohistochemistry and
PCR techniques are currently not widely
used in routine practice, having elective
indications (21). 11 female cases (45.83%)
and 13 male cases (54.16%) with lymphovas-
cular invasion (LVI+) were identified on the
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Figure 1.  Lymphovascular invasion distribution in the study group

histopathological reports studied. Their dis-
tribution was relatively similar throughout
the study (Figs. 1, 2) (Table 3).

The most frequently detected location of
LVI+ cases was in the right colon where 13
cases (54.1%) were identified, followed by the
sigmoid colon with 8 cases detected (33.3%).
The transverse colon and the left colon
were represented by 2 and 1 case of lympho-
vascular invasion, respectively (Table 4).

In the present material, we determined a
number of 13 cases, representing 54.1% of

: fa

Figure 2.  Distribution of LVI by gender in the study group

the total cases studied, that are identified
with moderately differentiated adeno2carci-
noma G2, followed by well-differentiated
adeno-carcinoma G1 with a total of 6 cases
representing 25% (Table 5).

Lymphovascular invasion was most
frequently identified in stage III B in 25%
of all LVI+ cases. In the second place, stages
II A, IV A, and IV C were identified in
20.8%. No patients were detected in stages
0, I, II C, III A, and IV B, respectively
(Tables 6,7).

Table 3.  LVI distribution by year and histological differentiation

LVI ADK well differentiated G1 ~ ADK moderately differentiated G2 ADK poorly differentiated G3 Mixed adenoneuroendocrine
2015 2 3 - -

2016 1 2 1

2017 - 3 -

2018 2 1 - -

2019 1 4 2 -

Total 6 (25%) 13 (54.1%) 2 (8.3%) 1(4.1%)

Table 4. LVl localization distribution by year of diagnosis in the study group

LVI location 2015 2016 2017 2018 2019 Total
Right colon neoplasm 1 4 2 2 4 13 (54.1%)
Transverse colon neoplasm - - 1 - 1 2 (8.3%)
Left colon neoplasm - - 1 - - 1(4.1%)
Sigmoid colon neoplasm 4 - 1 1 2 8 (33.3%)
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Table 5. LVI distribution according to tumoral localization and histological differentiation
LVI+ G1 G2 G3 Mixed adenoneuroendocrine Total
Right colon neoplasm 3 7 2 1 13 (54.1%)
Transverse colon neoplasm - 2 - - 2 (8.3%)
Left colon neoplasm - 1 - - 1(4.1%)
Sigmoid colon neoplasm 3 5 - - 8 (33.3%)
Table 6.  LVI distribution according to TNM classification and year of diagnosis
TNM LVI+ 0 | 1A B e A B nc IVA IVB IVC
2015 - - 1 - - - 1 - 1 - 2
2016 - - 1 1 - - 2 - - - -
2017 - - 2 - - - 1 1 - - 1
2018 - - 1 - - - - - 2 - -
2019 - - - - - - 2 1 2 - 2
Total - - 5 1 - - 6 2 5 - 5
20.8% 41% 25% 8.3% 20.8% 20.8%
Table 7. Percentage of LVI diagnosis according to TNM staging in the study group
TNM 0 | IIA IIB e A B nmc IVA IVB IVC
Total cases 2 43 76 12 3 8 51 11 24 2 9
LVI+ - - 5 1 - - 6 2 5 - 2
% 0% 0% 6,5% 8,3% 0% 0% 11,7% 18,1% 20,8% 0% 22,2%
Conclusions Ethical Statement

The presented material identified 24 cases of
lymphovascular invasion out of a total of 241
cases studied, representing a percentage of
9.95%. The most frequent localizations of LVI
were in the ceco-ascending and sigmoid colon,
and the moderate degree of differentiation G2
was the most frequently encountered, followed
by well-differentiated adenocarcinoma G1.
Lymphovascular invasion was identified most
frequently in stage III B in a percentage of
25% of all LVI+ cases. Only one patient was
identified in stage II B. No patients were
detected in stages 0, I, II C, III A and IV B,
respectively.
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