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ABSTRACT - Background: In the surgical treatment of colorectal cancer, a lymphadenectomy is
considered adequate when at least 12 lymph nodes are removed. Aim: To evaluate whether
videolaparoscopic surgery positively affects the rates of adequate lymphadenectomy.
Methods: An observational study was conducted with patients undergoing either open or
videolaparoscopic surgery for colorectal cancer between 2008 and 2013. The following
variables were collected: gender, age, tumor site, histology, degree of differentiation, tumor
stage, number of lymph nodes removed, and number of lymph nodes affected by the disease.
Results: A total of 62 patients with colorectal cancer were included; 42 (67.7%) received open
surgery, and 20 (32.3%) laparoscopic surgery. Regarding lymphadenectomy, a mean of 13
lymph nodes (95% CI: 10-16) were removed in the group that received open surgery, while
19 lymph nodes were removed (95% CI: 14-24) in the laparoscopic surgery group (p=0.021).
Adequate lymphadenectomy (removal of at least 12 lymph nodes) was achieved in 58.1% of
the total cases, in 50.0% of the patients who received open surgery, and in 75% of those
who received laparoscopic surgery. Non-elderly patients and those with an advanced disease
stage were more likely to receive an adequate lymphadenectomy (p=0.004 and p=0.035,
respectively). Conclusion: Disease stage and patient age were the factors that had the greatest
influence on achieving an adequate lymphadenectomy. The type of surgery did not affect the
number of lymph nodes removed.

RESUMO - Racional: No tratamento cirdrgico do cancer colorretal, a linfadenectomia é
considerada adequada quando pelo menos 12 linfonodos sdo removidos. Objetivo: Avaliar
se a operacdo videolaparoscopica afeta positivamente as taxas de linfadenectomia adequada.
Métodos: Estudo observacional foi realizado com pacientes submetidos a operagdo aberta
ou videolaparoscopica para cancer colorretal entre 2008 e 2013. As seguintes variaveis foram
coletadas: género, idade, localizacdo do tumor, histologia, grau de diferenciagdo, estagio
do tumor, numero de linfonodos removidos , e nimero de nédulos linfaticos afetados pela
doenca. Resultados: Um total de 62 pacientes com cancer colorretal foram incluidos; 42 (67,7%)
receberam operacao aberta e 20 (32,3%) laparoscédpica. Quanto a linfadenectomia, média de
13 nédulos linfaticos (95% CIL: 10-16) foram removidos no grupo que recebeu a operacdo
aberta, enquanto 19 linfonodos foram removidos (IC 95%: 14-24) no grupo laparoscépico
(p=0,021). Linfadenectomia adequada (remocdo de, pelo menos, 12 nédulos linfaticos) foi
obtida em 58,1% dos casos no total, em 50,0% dos pacientes que receberam a operacdo aberta,
e em 75% dos que receberam a laparoscédpica. Pacientes ndo idosos e aqueles com estagio
avancado da doenga eram mais propensos a receber linfadenectomia adequada (p=0,004 e
p=0,035, respectivamente). Conclusdo: O estagio da doenga e a idade do paciente foram os
fatores que tiveram a maior influéncia sobre a realizacdo de linfadenectomia adequada. O tipo
de procedimento cirirgico ndo afetou o nimero de linfonodos removidos.

INTRODUCTION

and rectal cancer in Brazil in 2014. According to the latest global estimate

in 2012, colon and rectal cancer is the third most common type of cancer
among men, with 746,000 new cases, and the second most common among women,
with 614,000 new cases. More than 50% are observed in more developed regions. The
geographic patterns are similar for both genders, with males having a higher incidence
in most populations®. Surgery remains the most effective treatment for colorectal
cancer disease, and the number of lymph nodes surgically removed is directly correlated
with patient survival>711141617,

The first videolaparoscopic colectomy was performed in 1991, and since then,
several studies have compared videolaparoscopic and conventional surgery®. Reports
of port-site metastasis following laparoscopic surgery for colorectal cancer were
described in 1996, creating concerns regarding the use of this technique. After this,

It is estimated that 15,070 men and 17,530 women will be diagnosed with colon
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the technique was analyzed for a long period of time to
assess its oncological safety*?°. After 10 years of studies,
laparoscopic colectomy was accepted as an alternative
surgery for colorectal cancer?1213,

There is no consensus in the literature stating the
minimum number of lymph nodes needed to accurately
identify stage N. The minimum number of lymph nodes
reported was >7, >9, >13, >20, or >30'°. However, the National
Comprehensive Cancer Network (NCCN), the College of
American Pathologists, and the American Joint Committee
on Cancer (AJCC) suggest a minimum of 12 lymph nodes
to establish the N stage*!®. Stage II patients who had less
than 12 lymph nodes removed are considered high risk and
adjuvant chemotherapy should be considered®. Based on
this information, a lymphadenectomy can be considered
adequate when at least 12 lymph nodes are removed.

This study aims to evaluate whether videolaparoscopic
surgery increases the number of lymph nodes removed
compared to laparotomic surgery.

METHODS

An observational and analytical study was conducted
with patients undergoing surgery for colorectal cancer in a
university hospital between January 2008 and December 2013.
Patients undergoing either videolaparoscopic or open surgery
for colorectal cancer were included in the study. Patients
were excluded from the study if they had a macroscopic
residual tumor after surgery, secondary neoplasia, emergent
procedures, if they underwent surgery with a palliative
intent, or if they received neoadjuvant chemotherapy and/
or radiotherapy.

The data obtained from the patients’ medical records
included the following variables: gender, age, tumor site,
classification of lesions (proximal: from the right colon to the
splenic flexure; distal: from the splenic flexure to the end of
the rectosigmoid transition zone; and rectum: rectal lesions),
histology (adenocarcinoma or mucinous carcinoma), degree
of differentiation, tumor stage (7* edition of the AJCC staging
system)®, number of lymph nodes removed, and number of
lymph nodes affected by the disease.

A positive outcome (adequate lymphadenectomy)
was defined as the removal of at least 12 lymph nodes
according to the histopathological report. For univariate
and multivariate analyses, patients aged >65 years old were
classified as elderly and those aged <65 years old were
classified as non-elderly. The tumors were classified according
to their location into colon for proximal and distal tumors and
rectum for others. Regarding differentiation, tumors were
classified as differentiated when they were well-differentiated
and undifferentiated when they were moderately or poorly
differentiated. The stage was classified into initial for stages I
and Il and advanced for stage IIL

The hospital's surgical and pathology teams did not
change during the study period. The lymphadenectomy
was performed according to the location of the tumor. For
proximal tumors, a right hemicolectomy extended to the
transverse colon, with the lymphadenectomy performed at
the origin of the ileocolic, right colic, and middle colic arteries.
For distal tumors, a left colectomy and sigmoidectomy was
performed with the ligation of the inferior mesenteric artery
and vein at their origins. For rectal tumors, an anterior rectal
resection (for lesions in the middle and upper rectum) or
abdominoperineal resection (for lesions in the lower rectum)
was performed. In these patients, the lymphadenectomy
was extended to the level of origin of the inferior mesenteric
artery. Total mesorectal excision was performed in all patients
with tumors of the middle and lower rectum. All procedures
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(laparoscopic and open approaches) were performed with a
standardized medial-to-lateral approach.

The surgical specimens were fixed in 10% formalin. The
lymph nodes were identified and isolated in the mesocolic/
mesorectal fat through visualization and palpation. A
routine paraffin embedding procedure and histological
staining with hematoxylin and eosin were performed. The
histopathological analysis (microscopy) was performed
by one resident from the pathology residency program
and reviewed by one pathologist. Adenocarcinomas
were classified as well differentiated, moderately
differentiated, or poorly differentiated. Well differentiated
adenocarcinomas exhibit the following characteristics:
simple and complex glands with certain regularity; nuclei
with uniform sizes and shapes, basal positioning and
preserved polarity; and similarity with the adenomatous
epithelium. Moderately differentiated adenocarcinomas
exhibit the following characteristics: more irregular glands
that are still easily identifiable; and nuclei that exhibit a
loss of basal positioning and a decrease or loss of polarity.
Finally, the poorly differentiated adenocarcinomas exhibit
the following characteristics: highly irregular glands
that are absent or difficult to identify; loss of nuclear
polarity; nuclear pleomorphism; and potentially a solid
pattern. The histological grade was assigned according to
the poorly differentiated areas, regardless of size.

Descriptive analysis was performed using measures of
central tendency for continuous variables and absolute and
relative frequencies for categorical variables. The groups
shown in Tables 1 and 2 were compared using Pearson’s
Chi-squared Test. Relative risk (RR) was used to evaluate
the association between the independent variables and the
outcome (adequacy of lymphadenectomy). To control for
confounding variables and construct the final model, multiple
logistic regression was performed using stepwise forward
modeling. In all evaluations, 95% confidence intervals were
used to assess statistical significance. All calculations were
performed using SPSS 20 software.

RESULTS

Between January 2008 and December 2013, a total of
62 patients with colorectal cancer were included in the study,
with 42 (67.7%) undergoing open colorectal surgery and 20
(32.3%) laparoscopic surgery. The mean age of the sample was
63.2 years (SD 13.8) and the majority of patients were female
(54.8%). Table 1 shows the socio-demographic and clinical
characteristics of the patients according to the type of surgery
performed. The variables age, gender, tumor site, tumor type,
tumor differentiation, staging, and lymph node status were
not significantly different between the groups of patients
undergoing open vs. laparoscopic surgery.

Adequate lymphadenectomy (removal of at least 12
lymph nodes) was achieved in 58.1% of the total cases
evaluated, and in 50.0% of patients who underwent open
surgery and 75% of patients who received laparoscopic
surgery.

Table 2 presents the associations between patient
characteristics and adequate lymphadenectomy. The variables
gender, tumor site, tumor type, differentiation, and lymph
node status had no significant influence on the adequacy
of lymphadenectomy. Non-elderly patients and those
with an advanced disease stage were significantly more
likely to achieve an adequate lymphadenectomy (p=0.004
and p=0.035, respectively). The logistic regression model
controlled for these variables.
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TABLE 1 - Characteristics of patients according to the type of
surgery performed
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Regarding lymphadenectomy, the number of lymph
nodes removed was significantly different between the two
surgical approaches. The mean number of lymph nodes
removed in the group of patients who received open surgery
was 13 (95% CI: 10-16) while in the group who received
laparoscopic surgery, 19 lymph nodes (95% CI: 14-24) were
removed (p=0.021; Figure 1).

Total lymph nodes removed

. 1

T
Open surgery

T
Videolaparoscopy

FIGURE 1 - Total lymph nodes removed for each surgical
technique. The central line represents the
median, the upper limit represents the third
quartile, and the lower limit represents the first
quartile. The value outside the limit is an outlier.
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After adjusting for age and stage, patients undergoing
laparoscopic surgery were 3.20 times more likely to receive an
adequate lymphadenectomy compared to those undergoing
open surgery (adjusted OR=3.20; 95%CI: 0.86-11.90;
p-value=0.083; Table 3).

TABLE 2 - Univariate analyses between patient characteristics
and adequate lymphadenectomy (removal of at
least 12 lymph nodes)

Age

Non-elderly 22 (61.1%) 06 (23.1%) 5.24 (1.69-16.25) 0.004
Elderly 14 (38.9%) 20 (76.9%) Reference

Gender

Female 19 (52.8%) 15 (57.7%) 1.22(0.44-3.37) 0.701
Male 17 (47.2%) 11 (42.3%) Reference

Tumor Site

Colon 31 (86.1%) 18 (69.2%) 2.76 (0.78-9.71) 0.115
Rectum 05 (13.9%) 08 (30.8%) Reference

Tumor Type

Mucinous 08 (222%) 01 (3.8%) 7.14(0.83-6118) 0.073
carcinoma

Adenocarcinoma 28 (77.8%) 25 (96.2%) Reference

Tumor

Differentiation

Differentiated 06 (16.7%) 05 (19.2%) 0.84 (0.23-3.12) 0.794
Non-differentiated 30 (83.3%) 21 (80.8%) Reference

Tumor stage

Advanced 21 (58.3%) 08 (30.8%) 3.15(1.09-9.13) 0.035
Initial 15 (41.7%) 18 (69.2%) Reference

Lymph nodes

status

Positive 20 (55.6%) 08 (30.8%) 2.81(0.97-8.13) 0.056
Negative 16 (44.4%) 18 (69.2%) Reference

OR=0dds Ratio; CI= Confidence Interval

TABLE 3 - Unadjusted and adjusted associations between
adequate lymphadenectomy (removal of at least 12
lymph nodes) and the type of surgery performed

Type of surgery
Videolaparoscopy 3.00(0.92-9.75) 0.068 3.20(0.86-11.90) 0.083
Open surgery Reference Reference
OR=0dds Ratio; CI= Confidence Interval. *Adjusted for Age and Staging
DISCUSSION

In colorectal disease, in addition to removing an
adequate number of lymph nodes, lymphadenectomy should
follow the following principles: lymph nodes at the origin of
feeding vessels should be identified by pathological
examination; clinically positive lymph nodes located outside
the field of resection and considered suspicious should
be biopsied or removed, if possible; and positive lymph
nodes left behind indicate an incomplete resection (R2)%.
In colorectal disease, staging, choice of adjuvant therapy,
and patient survival are strongly influenced by an adequate
lymphadenectomy>716181921,

Previous studies have demonstrated that the number of
lymph nodes removed is positively associated with increased
survival’®. A systematic review from 2007 that analyzed
17 studies of 61,371 patients and evaluated the association
between the number of lymph nodes removed and the
oncological results concluded that the number of lymph nodes
evaluated after surgical resection was positively associated with
the survival of patients with stage I and III colon cancer?.
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In the present study, the mean number of lymph nodes
removed was greater for videolaparoscopic surgery than
open surgery, though the mean was greater than 12 for both
approaches. These data suggest that both approaches are
oncologically safe. Some studies suggest that laparoscopic
surgery has a small advantage over open lymphadenectomy.
The wide use of video techniques and the improvement in
equipments may be the reason for this change.

The pathologist performing the evaluation and the
technical treatment of the specimen are important factors
in lymph node count. The use of substances to prepare the
specimens was associated with the total lymph node count
and the number of positive lymph nodes identified!®. The
pathologist team did not change during the period of the
present study and was the same for both groups; therefore, it
is likely that this factor did not affect the results.

According to the literature, the number of lymph
nodes removed varies by age, gender, tumor grade, and
location of the tumor®®. The disease stage and the patient’s
age were the factors that most influenced the adequacy of
the lymphadenectomy in the present study. The influence of
tumor stage is reasonable because more lymph nodes are
identified as the disease advances. In contrast, the influence
of age was an unexpected result. Age greater than 65 years
was strongly associated with a failure to achieve adequate
lymphadenectomy. One possible explanation is that this
population is undertreated because of the elevated surgical
risk due to comorbidities. Furthermore, the inflammatory
response of an elderly patient may be associated with the
number of identified lymph nodes. If confirmed in other
studies, these data may indicate that the number of lymph
nodes required for adequate staging may be different in
elderly patients.

The results obtained in the present study cannot
be considered conclusive. The limited number of patients
analyzed and the retrospective nature of the analysis are
limitations of the study.

CONCLUSION

Although the total number of lymph nodes removed
was higher in the laparoscopic technique, there was no
statistically significant difference between the approaches
presented. Disease stage and patient age were the factors
that had the greatest influence on achieving an adequate
lymphadenectomy. The type of surgery did not affect the
number of lymph nodes removed.
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