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Predictive Factor for Lymph Node Metastasis in Non-Metastatic
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Abstract

Objectives: To evaluate the predictive factors of lymph node involvement in non-metastatic colorectal adenocarcino-
mas (hmCRC).

Methods: A total of 453 patients diagnosed with nmCRC were analyzed regarding T stage, lymphovascular invasion
status, tumor grade and proposed risk score (RS), determined by the combination of these three factors for lymph node
metastasis.

Results: The median age was 62 (25-90 years), M/F ratio was 1.4:1 and majority of the patients had tumors localized on
the left colon (70.6%). The number of excised lymph nodes was =12 in 77% of the cases. The postoperative pathologi-
cal assessments revealed that 57.2% of patie,nts had NO disease, 29.1% had N1 disease, and 13.7% had N2 disease. The
T stages (p=0.007), grade (p<0.001), lymphovascular invasion (p=0.002), RS (p<0.001), and number of excised lymph
nodes (p=0.029) were significantly different between NO, N1, and N2 patients. Higher RS was associated with lymph
node metastasis (p<0.001).

Conclusion: The risk score may predict lymph node metastasis in patients with nmCRC and if validated may be helpful
in the decision-making of adjuvant chemotherapy, especially in the elderly and patients with inadequate lymph node
dissection.
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Colorectal cancer (CRC) is the third most common can-
cer worldwide." 2 According to current guidelines, cu-
rative treatment in CRCincludes surgery, and application of
postoperative adjuvant radiotherapy and chemotherapy,
which administered according to the disease stage and tu-
mor location.B#

The TNM staging system of the American Joint Committee
on Cancer (AJCQ) is based on the tumor size, lymph node,
and metastatic assessment of the malignancies, and being
used worldwide to predict prognosis and survival of cancer
patients. For colorectal cancer, the TNM system classifies
patients as stage Il if there is lymph node metastasis with-
out distant metastasis. The T stage is not considered for this
stage shift, regardless of its contribution of clinical outcomes,
such as early T stages with lymph node positivity might have
better outcomes than lymph node negative patients.> ¢ As
a consequence, primary criteria for determination of stage
shift and indication for adjuvant treatment after potentially
curative resection in nmCRC is the lymph node invasion.”:#

The expected 5-year survival in node-positive disease is ap-
proximately 30%-60%, whereas this is 70%-80% in node-
negative disease. Nevertheless, 20%-30% of disease recur-
rence might be observed even in surgically completely
resected and initially node-negative patients, which has
been presumed to be associated with occult lymph node
disease.” There are several factors related to underas-
sessment of lymph nodes in CRC, such as patient age, in-
complete excision of lymph nodes.'*'? According to the
current evidence, the International Union Against Cancer
(IUAC) and the AJCC suggest that a minimum of 12 lymph
nodes should be evaluated for an adequate assessment for
disease staging.l> ' Nevertheless, identification of predic-
tive factors for lymph node metastasis may guide clinicians
for a complete clinical assessment of CRC patients, particu-
larly in non-metastatic settings.

Based on the current literature on lymph node assessment
in CRC, we aimed to evaluate the predictive factors associ-
ated with lymph node invasion in nmCRC.

Methods

The study was conducted in a retrospective cross-section-
al plan. Study reporting was done following the STROBE
guidelines.™ The study protocol was approved by the Lo-
cal Ethics Committee at Ankara University Medical Faculty
(IRB number: 3/1; Date: 15 August 2016).

A total of 536 patients diagnosed with colorectal cancer
between January 2010 and December 2016 were evaluat-
ed retrospectively for inclusion to the study. After exclusion
of those patients, remaining 453 patients were included in
the analyses (Fig. 1).

Total diagnoses
Jan2010-Dec2016

n:536

Preoperative chemoradiotherapy
n:75

Colorectal cancer

n:461

Multiple malignancies
n:2

Right-+left sided tumor
m:2

Figure 1. Study flow diagram.

The potential factors for predicting lymph node metasta-
sis were determined as T stage, lymphovascular invasion
status, localization of the primary tumor. Also, the correla-
tions of postoperative pathological lymph node positivity
with sex, age, T stage, tumor grade, lymphovascular inva-
sion, primary localization of the tumor, preoperative CEA
and CA19-9 levels were evaluated. Moreover, a risk score
based on the tumor grade (1 point for Grade 1, 2 points for
Grade 2 and 3 points for Grade 3), T stage (0 points for TO, 1
point for T1, 2 points for T2, 3 points for T3 and 4 points for



T4 tumor), and lymphovascular invasion (0 points for nega-
tive, 1 point for positive invasion) was calculated as a can-
didate predictive factor for lymph node involvement. This
risk score ranged between 0 to 8, and classified as low-risk
(0-3 points), moderate-risk (4-5 points) and high-risk (6-8
points).

Statistical Analysis

Numerical variables were presented as a median and min-
imum-maximum range, and categorical variables were
presented as frequency and percent. The differences be-
tween more than two independent groups were analyzed
by ANOVA test and chi-square test for numerical, and cat-
egorical variables, respectively. P-values less than 0.05 were
considered statistically significant. Statistical analyses were
performed with the Statistical Package for Social Sciences
(SPSS 17 software) (IBM Inc., Armonk, NY, USA).

Results

A total of 453 patients with CRC were included in the final
analyses. Median age of the patients was 62 years (25-90
years), and M/F ratio was 1.4:1 in the study group. Major-
ity of the patients had tumors localized on the left colon
(70.6%). The number of excised lymph nodes was =12 in
77% of the cases. The postoperative pathological assess-
ments revealed that 57.2% of patients had NO disease,
29.1% had N1 disease, and 13.7% had N2 disease. General
characteristics of patients and the laboratory analyses were
summarized in Table 1.

Table 1. General characteristics of the patients

Median Range
Age (years) 62 25-90
CEA 3.08 0.20-999
CA19-9 10.9 0.60-2111
N %

Sex

Female 191 422

Male 262 57.8
Tumor localization

Left colon 320 70.6

Right colon 133 294
Lymph node involvement

NO 259 57.2

N1 132 29.1

N2 62 13.7
Excised lymph node count

<12 104 23.0

=12 348 77.0
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The comparisons of demographic and clinical factors ac-
cording to the N stage revealed that distributions of T stag-
es (p=0.007), grade (p<0.001), lymphovascular invasion
(p=0.002), lymph node risk score (p<0.001), and number of
excised lymph nodes (p=0.029) were significantly different
between NO, N1, and N2 categories (Table 2). Subsequent
analyses revealed that patients with initial preoperative
CEA levels higher than 3-fold of upper limit of normal val-
ues had more lymph node involvement (p=0.046). High RS
was found to be associated with lymph node metastasis.
(p<0.001) and the risk of lymph node metastasis increased
as with higher RS.

Discussion

In this study, calculated risk score was associated with
lymph node metastasis in patients with nmCRC.

Currently, the prognosis, survival, and more importantly
treatment decisions of CRC patients is primarily based on
the TNM classification of the AJCC. The major prognostic
factor in the TNM for treatment decision is lymph node in-
volvement [8]. In this study, we evaluated the potential pre-
dictive factors for lymph node invasion in a large sample
of non-metastatic CRC patients. Our results revealed that T
stage, grade, and lymphovascular invasion were associated
with the LN involvement. Also, the risk score as a pivot item
that based on these parameters were found to be corre-
lated with the lymph node involvement. We herein suggest
that utilization of this risk score in non-metastatic colorec-
tal cancer patients may be beneficial for determining high-
risk patients for lymph node invasion.

For adequate lymph node dissection in patients undergoing
colon surgery, at least 12 lymph nodes must be removed.
However, patients' age is the leading factor determining
lymph node dissection in the literature. Meyer et al. "% sug-
gested that same surgical procedure on a younger patient
will typically result in a larger number of lymph nodes to be
examined pathologically, which will provide a more accu-
rate assessment of lymph node metastasis. Similarly, several
other researchers showed that increased age results with de-
creased number of lymph nodes excised and evaluated.''® 7
This is a crucially important issue, because adequate evalu-
ation of lymph node status is the key element to determine
the accurate disease stage in CRC. According to our results,
77% of the cases had more than 12 lymph nodes excised.
Moreover, N stage was found to be more advanced if the pa-
tient was older than 61.5 years, and the difference of N stage
distribution in those was statistically significantly different
from the patients younger than 61.5 years-old. These results
suggest that those parameters should be taken into consid-
eration in patient management.



282 Karci et al., Predictive Factor for Lymph Node Metastasis in Non-Metastatic Colorectal Adenocarcinomas / doi: 10.14744/ejmi.2022.37065

Table 2. Comparisons of demographic and clinical factors between N stages

NO N1 N2 P
n (%) n (%) n (%)

Sex 0.86
Female 107 (41.3) 56 (42.4) 28 (45.1)

Male 152 (58.7) 76 (57.6) 34 (54.9)

T stage 0.007
T1 6(2.4) 1(0.7)

T2 31(12.0) 10 (7.5) 2(0.3)
T3 189 (73.6) 91 (69.0) 43 (69.3)
T4 31(12.0) 30(22.8) 17 (27.4)

Grade <0.001
Well-differentiated 21(8.2) 53.7) 1(1.6)
Moderately-differentiated 185(71.4) 84 (63.6) 30 (48.4)

Poor-differentiated 36 (13.8) 33(25.1) 26 (42.0)
Unknown 17 (6.6) 10(7.6) 5(8.0)

Lymphovascular invasion 0.002
LVI(-) 57 (43.8) 20 (28.5) 9(20.5)

LVI (+) 73 (56.2) 50(71.5) 35(79.5)

Tumor localization 0.51
Left colon 185 (71.4) 95(71.9) 40 (64.5)

Right colon 74 (28.6) 37 (28.1) 22 (35.5)

Age 0.04
<61.5 years 123 (51.3) 47 (35.6) 32(51.6)
>61.5 years 136 (48.7) 85 (64.4) 30 (48.4)

Risk score <0.001
Low risk 4(3.2) - -

Moderate risk 58 (44.9) 19 (27.5) 5(12.5)
High risk 67 (51.9) 50(72,5) 35(87.5)

Excised lymph node count 0.029
<12 69 (26.7) 28(21.2) 7(11.2)
>12 189 (73.3) 104 (78.8) 55 (88.8)

Efforts to define novel and clinically applicable risk factors
and indicators in malignancies are ongoing efforts and
subject to many clinical trials. For our particular study, we
have evaluated the prognostic value of lymph node risk
score that based on the T stage, grade and lymphovascu-
lar invasion yielded statistically significant results to define
lymph node metastasis in early-stage CRC patients. A simi-
lar effort has been performed by Kong et al."® who have
evaluated the weighing of T stage in TNM for patient stag-
ing to overcome survival bias, which has been defined as
the better survival in node-positive but T stage-early pa-
tients. Authors suggested that the so-called T-plus staging
system reflects the significance of the T stage in colorectal
cancer and abandons the rigid classification according to
lymph node status. In our study, we have observed that ad-
vanced T stage is more associated with node-positive dis-
ease, but some patients were node-positive despite early T

stage. When our results were combined with the outcomes
of Kong et al. '®, we can postulate that T stage should also
be considered during patient staging, even if the lymph
nodes were negative.

The most important limitation of the study is that it is ret-
rospective. Due to its retrospective nature, it is not exempt
from drawbacks. Furthermore, it is not known how the
treatment decision according to the recommended risk
score will affect oncological outcomes.

Conclusion

According to this study, RS may be a useful tool in predict-
ing lymph node metastasis. If validated by large-scale pro-
spective studies, it may be helpful in the decision-making
of adjuvant treatment, especially in elderly patients who
have undergone insufficient lymph node dissection.
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