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Predictors of lymph node metastasis in early-stage cervical cancer

Erken evre serviks kanseri hastalarinda lenf nodunu predikte eden faktérler
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Amag: Serviks kanseri hastalarinda lenf nodu metastazinin (LNM) degerlendirmesi
tedavinin bireysellestirilmesi igin onemli bir konudur. Calismamizin amaci, serviks
kanserli hastalarda LNM'nin prediktif faktorlerini belirlemektir.

Geregler ve Yontem: Bu retrospekif calismaya, 2007'den 2019'a kadar Uluslara-
ras! Jinekoloji ve Obstetrik Federasyonu (FIGO) evre IB1-1A2'nin serviks kanseri
hastalar dahil edildi. LNM insidanslariyla beraber tek ve ¢ok degiskenli modellerde
pelvik ve paraaortik LNM igin risk faktrlerinin prediktif degeri belirlendi.

Bulgular: Calismaya dahil edilen 212 hastadan pelvik LNM olan hasta sayisi
81(%38.2), paraaortik LNM'li hasta sayisi 17(%38) idi. Serviks kanseri hastalarinda
multivariyant analize gore parametriyal tutulum (hazard ratio [HR]: 2.75, 95% con-
fidence interval [Cl], 1.18-6.40, p=0.019) ve lenfovaskiler tutulum ([HR]: 3.83, 95%
[Cl], 1.76-8.38, p=0.001) pelvik LNM igin bagimsiz risk faktorleriydi iken paraaortik
LNM igin parametriyal tutulum bagimsiz risk faktoriydu ([HR]: 3.62, 95% [CI], 1.20-
10.98, p=0.023).

Sonug: Serviks kanseri hastalarinda pelvik LNM'nin prediktif faktorleri parametrial
tutulum ve LVSI iken paraaortik LNM icin prediktif risk faktorti parametrial tutulumdu.

Anahtar Kelimeler: Serviks kanseri, lenf nodu metastazi, risk faktorleri

ABSTRACT

Aim: An accurate assessment of a potential lymph node metastasis (LNM) is an
important issue for the individual treatment of cervical cancer. The goal of the current
retrospective study was to identify predictive factors of LNM in patients with cervical

cancer.

Materials and Methods: In this retrospective study, from 2007 to 2019, patients with
cervical cancer of the International Federation of Gynecology and Obstetrics (FIGO)
stage IB1-I1A2 were included. Incidences of LNM were described, and the predictive
value of the risk factors for pelvic and paraaortic LNM were determined in univariate
and multivariate models.

Results: Among 212 patients, the number of patients with pelvic LNM was
81(38.2%), the number of patients with paraaortic LNM was 17(8%). Multivariate
analysis revealed that the parametrial involvement (hazard ratio [HR]: 2.75, 95%
confidence interval [Cl], 1.18-6.40, p=0.019) and LVSI ([HR]: 3.83, 95% [CI], 1.76-
8.38, p=0.001) were independent risk factors for pelvic LNM with cervical cancer
patients. For paraaortic LNM parametrial involvement was independent risk factor on
multivariate analysis ([HR]: 3.62, 95% [CI], 1.20-10.98, p=0.023).

Conclusion: The predictive factors of pelvic LNM in cervical cancer patients were
parametrial involvement and LVSI and for paraaortic LNM was parametrial involve-

ment.
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INTRODUCTION

Lymph node metastasis (LNM) in cervical cancers was integ-
rated for the first time in the 2018 International Federation of
Gynecology and Obstetrics (FIGO) classification. In this classi-
fication, LNM is defined as stage IlIC by imaging and pathologi-
cal examination. LNM is the most important prognostic factor
for cervical cancer patients and directly parallels the clinical
stage (1). Risk factors that determine lymph node involvement
also determine the prognosis of patients. Although some radi-
ological imaging methods are used to determine lymph node
involvement, surgical staging is performed because of their low
reliability. The rate of detecting lymph node involvement with
radiological imaging in patients with early stage cervical can-
cer is as low as 10 percent (2). Large meta-analysis concluded
that the accuracy for computed tomography (CT), conventional
magnetic resonance imaging (MRI), and 18F-fluorodeoxyglu-
cose positron emission tomography (FDG-PET) in detecting
LNM in women with cervical cancer sensitivity of 58%, 56%
and 75% respectively (3).

Numerous factors for LNM in patients with cervical cancer have
been studied over the years, including age, tumor size, sta-
ge, parametrial involvement, lymphovascular space invasion
(LVSI), stromal invasion, vaginal involvement (4-6). Identificati-
on of pelvic and paraaortic lymph nodes involvement are crucial
in its management, as it impacts not only prognosis but also
choice for initial treatment after surgery and surgical approach
as well (7).

The aim of the study was to identify rate of LNM in patients with
pelvic and paraaortic lymph node involvement in cases opera-
ted for cervical cancer and the factors determining them.

MATERIALS AND METHODS

The cervical cancer patients who underwent radical hystere-
ctomy according to the Wertheim-Okabayashi with bilateral
pelvic and paraaortic lymphadenectomy evaluated between
2007-2019 at single gynecologic oncology center and permitted
assessment of the nodal status. Women with stage 1B1-11A2
cervical cancer who underwent a radical hysterectomy with
available results for pelvic and paraaortic lymph node status,
epithelial and non-epithelial types and received any neoadju-
vant chemotherapy as well as no synchronous malignancies at
diagnosis were eligible for this study. In patients who received
neoadjuvant chemotherapy (NACT) or underwent extraperi-
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toneal or transperitoneal lymphadenectomy without hysterec-
tomy were not included in the study. While those with unknown
lymph nodes status were excluded.

This study was approved by the local ethics committee
(2021/24). Demographic and clinicopathologic characteristics
collected from medical records included age, FIGO stage, his-
tologic type, depth of stromal invasion, tumor size (cm), LVSI
(absent/present), parametrial involvement (absent/present),
vaginal involvement (absent/present), lymph node status. Cli-
nical stage and histological classification were based on the
criteria established by the revised FIGO 2009. FIGO 2018
staging was not used because the patients could not be eva-
luated with preoperative imaging methods. Histopathologic
evaluations were performed according to 2014 World Health
Organization (WHO) criteria (8). Uterine cervical tumors were
classified as squamous cell cancer (keratinizing, nonkeratini-
zing, papillary, warty, verrucous, basaloid, lymphoepithelial),
adenocarcinoma (endocervical, mucinous, endometrioid, clear
cell, serous, mesonephric, and villoglandular) and other types
(adenosquamous, neuroendocrine, undifferentiated, adenoid
basal and adenoid cystic). All patients had a complete bilateral
pelvic lymphadenectomy along the common, the external and
the obturator fossae. In addition, paraaortic lymphadenectomy
was performed to determine the extent of the field for chemo-
radiation. The depth of cervical stromal invasion was measured
in millimeters and then bisected. We defined deep cervical stro-
mal invasion as a tumor invading the outer half of the cervical
stroma. Risk factors of LNM were determined by univariate and
multivariate analyses.

Data recording and statistical analyses were performed using
the Statistical Package for the Social Sciences (IBM SPSS
Inc, Chicago, IL, USA) version 20.0. The normality of conti-
nuous variable distributions was evaluated using the Kolmo-
gorov-Smirnov test. Categorical variables are expressed as
number and percentage and were analyzed using Pearson’s
Chi-square (x2) test or Fisher's exact test, as appropriate.
The Mann-Whitney U test was used to analyze the difference
between samples that were from non-normal distributions. Mul-
tivariate analysis was performed using Cox proportional hazar-
ds models. A multivariate analysis model was created with vari-
ables that were statistically significant or clinically significant in
univariate analysis. Hazard ratios (HRs) with 95% confidence
intervals (Cls) were calculated. A P value of less than 0.05 was
considered statistically significant.
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RESULTS

During the study period 212 patients with cervical cancer stages IB1-11A2 included. The mean age of patients at diagnosis was

52.3 years (range, 26-81). Demographic and clinicopathological characteristics of the patients are presented in Table 1.

Table 1. Demographic and clinicopathological characteristics of patients (n:212)

Factors Mean  SD Median (range)
Age (year) 52.30+11.29 52 (26-81)
Tumor size (cm) 3.54+1.57 3.5(0.5-9.0)
Number of removed pelvic lymph node 40.47+14.00 39 (10-81)
Number of removed paraaortic lymph node 15.8249.01 14 (2-53)
Number of total lymph node 56.29+20.81 52 (12-119)
n %
FIGO 2009 stage IB1 141 66.5
IB2 34 16.0
A1 28 13.2
[IA2 9 4.2
Tumor type Squamous cell carcinoma 161 74.5
Glandular tumors and pre- 48 22.2
cursors
Other types 3 1.4
Parametrial involvement Negative 178 84.6
Positive 34 15.4
Lymphovascular space inva- | Negative 67 32.9
sion
Positive 145 67.1
Stromal invasion <1/2 47 24.1
>1/2 164 75.9
Vaginal involvement Negative 157 74.5
Positive 55 255
Metastatic lymph nodes sites | Pelvic 81 38.2
Pelvic and paraaortic 17 8.0

The tumor type was squamous cell carcinoma in 161 (74.5%) patients, adenocarcinoma in 48 (22.2%) and other types in 3 (1.4%).
The mean tumor size was 3.54 cm (range, 0.5-9 ¢cm). Tumor size was greater than 2 ¢cm in 93.8% of patients with pelvic lymph
node metastasis and 88.2 percent of those with paraaortic LNM. One hundred and forty-one (66.5 %) patients were stage IB1, 34
(16.0 %) were stage 1B2, 28 were stage 11A1 (13.2 %) and nine (4.2%) were stage 11A2 according to FIGO 2009 criteria. Median
number of removed lymph nodes was 52 and ranged between 12 and 119.

Patients with metastatic lymph nodes in pelvic region was 81 (38.2 %), in only para-aortic region was 17 (8.0%). In all patients
with paraaortic lymph node metastasis, pelvic lymph node metastasis was also observed. Univariate analysis indicated that para-
metrial involvement, vaginal involvement, DSI, LVSI, tumour size>2 cm were predictive factors for pelvic lymph node metastasis.
However, multivariate analysis revealed that the parametrial involvement (hazard ratio [HR]: 2.75, 95% confidence interval [Cl],
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1.18-6.40, p=0.019) and LVSI ([HR]: 3.83, 95% [CI], 1.76-8.38, p=0.001) were independent risk factors for pelvic LNM with cervical
cancer patients The univariate and multivariate analysis comparing the pelvic lymph nodes status are shown in Table 2.

Table 2. Independent risk factors for pelvic lymph node metastasis (n:212)

PLND (+) PLND (-) p 95% ClI p
n: 81 n:131
Age 50.14+49.69 53.63+£12.02 0.058

Number of removed |41.19+13.55 |40.36+14.11 |0.797

pelvic lymph node

Number of removed | 14.82+6.12 15.9549.34 0.628

paraaortic lymph

node

Parametrial involve- |23 (28.4) 11 (8.4) <0.001 |2.75(1.18-6.40) 0.019
ment

Stromal invasion 74 (91.4) 90 (68.7) <0.001 |2.07(0.72-5.94) 0.179
>1/2

Vaginal involvement |28 (34.6) 27 (20.6) 0.024 1.15 (0.57-2.32) 0.702
Vaginal surgical mar- |9 (11.1) 10 (7.6) 0.389

gin positivity

Pathology (non-SCC) |20 (24.7) 31(23.7) 0.865

LVvSI 71 (87.7) 74 (56.5) <0.001 |3.83(1.76-8.38) 0.001

Tumor size22cm 76 (93.8) 100 (76.3) 0.001 1.94 (0.58-6.54) 0.283
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Univariate analysis indicated that parametrial involvement, vaginal involvement, LVSI were predictive factors for paraaortic LNM.
After adjusting for other variables only parametrial involvement ([HR]: 3.62, 95% [CI], 1.20-10.98, p=0.023) was found to be in-
dependent risk factor for paraaortic LNM in patients with cervical cancer. The univariate and multivariate analysis comparing the
paraaortic lymph nodes status are shown in Table 3.

Table 3. Independent risk factors for paraaortic lymph node metastasis (n:212)

PaLND (+) PaLND (-) p 95% ClI p
n: 17 n: 195
Age 50.9418.68 52.424+11.50 | 0.607
Number of removed pelvic lymph | 43.33+22.03 | 40.41+13.91 | 0.722
node
Number of removed paraaortic 18.3345.51 15.7749.08 |[0.722
lymph node
Parametrial involvement 8(47.1) 26 (13.3) <0.001 (3.62(1.20-10.98) | 0.023
Stromal invasion >1/2 16 (94.1) 148 (75.9) 0.085
Vaginal involvement 9(52.9) 46 (23.6) 0.008 |2.17(0.73-6.44) |0.164
Vaginal surgical margin positivity |3 (17.6) 16 (8.2) 0.191
Pathology (non-SCC) 7 (41.2) 44 (22.6) 0.085
LvSI 16 (94.1) 129 (66.2) 0.017 (5.44(0.68-43.42) |0.110
Tumor size>2cm 15 (88.2) 16 (82.6) 0.550

Jinekoloji - Obstetrik ve Neonatoloji Tip Dergisi 2022; Volume 19, Sayi 4



DiSCUSSION

In an attempt to prevent unnecessary morbidity of surgical sta-
ging in the cervical cancer, the factors that affect the LNM have
been investigated in this study. There are several treatment
approaches for cervical cancer treatment consisting of surgery
and radiotherapy (with or without concurrent chemotherapy).
Patients with positive lymph node involvement after surgery
and patients with predicted lymph node positivity are referred to
adjuvant treatments. In our study, Parametrial involvement and
LVSI for pelvic LNM and Parametrial involvement for paraaortic
LNM were predictors in patients with cervical cancer patients.

Parametrial involvement was found to be the only significant
clinicopathological predictor for the presence of both pelvic and
paraaortic LNM, which are associated with a particularly poor
prognosis (9). Parametrial involvement has already been desc-
ribed as risk factors in other studies and is part of risk identifi-
cation (10). Du et al. identified parametrial involvement as the
only related factor of LNM in cervical cancer patients (10). This
result was similar to the reports of Liu et al. that parametrial
involvement, LVSI and the depth of cervical stromal invasion
are independent risk factors for pelvic LNM. Patients with pa-
rametrial involvement had a 9 times higher risk of pelvic LNM
than patients without parametrial involvement (11). However,
Narayan et al. found that only uterine invasion appeared to be
associated with an increased risk of LNM in cervical cancer
(12). Kilig et al. concluded that LNM, LVSI and vaginal invol-
vement are risk factors for parametrial involvement. Therefore,
less radical surgical approaches can be applied to patients with
early-stage cervical cancer patients such as negative LNM and
LVSI (13). In our study, we have shown that Parametrial invol-
vement is an independent predictor for the pelvic and paraaor-
tic LNM. Therefore, if parametrial involvement is preoperatively
suspected and intraoperatively confirmed, systematic lymph
node dissection would not be highly recommended.

Itis clearly evident that the presence of LVSI were independent
risk factor for LNM with cervical cancer patients (14). There are
several studies that are in agreement with our findings. Li et
al. demonstrated in a group of 665 patients that presence of
LVSI increased the risk of LNM (15). Gulseren et al. reported
that LVSI and tumor size (=2 cm) were significant predictor for
pelvic LNM (16). Our results suggested that independent prog-
nostic factors for LNM include LVSI in cervical cancer patients.
However, we did not find a significant association between pel-
vic lymph node involvement and the size of tumor when 20 mm
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is determined as a cut-off.

The presence of pelvic LNM for the entire cohort was 38%. This
rate was higher when compared to previous studies. Batista et
al. reported the incidence of PLN metastasis in early stage cer-
vical cancer patients ranges from 3.7% to 21.7% (17). Sakuragi
et al. evaluated 208 patients with stage IB-IIB cervical cancer
who underwent radical hysterectomy and systematic pelvic and
paraaortic lymph node dissection. They detected LNM at a rate
of 25.5% (18). The higher incidence of LNM in our study is of
great importance in terms of evaluating risk factors.

Several studies have suggested that the tumor size might be
more impact in predicting pelvic and paraaortic LNM (19, 20).
Horn et al. reported that patients with a tumor size of <2.0 cm
represent a low risk of pelvic lymph node involvement (21). On
the other hand, Yuksel et al. analyzed 384 patients with FIGO
2014 stage IB cervical cancer. Although the possibility of lymph
node involvement increases in tumors larger than 4 cm, it is not
associated with survival (22). In our study, the tumor size was
above 2 ¢cm in the majority of patients with pelvic and paraaortic
LNM (93.8% and 88.2% respectively). Despite of this, tumor
size above 2 cm was not statistically significant for both pelvic
and paraaortic LNM.

The diagnostic accuracy of the intraoperative frozen section
these criteria play an important role in their practical applica-
tion. In a Surveillance Epidemiology and End Results (SEER)
analysis, Richard et al. included 218 stage IB cervical cancer
patients with positive LNM and compared the radical hystere-
ctomy completed and abandoned groups. In that study they
found similar 5-year survival rates (69% vs. 71%, respectively,
p=0.46) (23). Additionally, Phanedra et al. evaluated the value
of intraoperative frozen section of LN in cervical cancer patients
and showed high sensitivity and specificity (86.7% vs. 100%,
respectively) (24). In spite of the mentioned studies, routine
frozen examination is not recommended in cervical cancer pa-
tients.

Adjuvant radiotherapy or concomitant chemoradiotherapy was
applied to cervical cancer patients with high risk factors such
as lymph node metastasis, surgical margin positivity, and pa-
rametric invasion (25). When patients with cervical cancer who
received primary chemoradiotherapy and those who received
adjuvant therapy after surgery were compared, recurrence and
survival rates were similar, while complication rates were higher
in the surgical group (26).

The limitation of this study is its retrospective design. Main
strength of our study is performing systematic lymph node dis-
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section in all patients greatly contributed to the homogenization
of the group.

Primary chemoradiotheraphy may be preferred over surgery in
the treatment of cervical cancer patients with suspected para-
metrial and lymph node involvement. Due to the high incidence
of postoperative complications, such as, lymphedema, lympho-
cysts, infections, nerve and vascular injury, systematic lymph
node dissection is not recommended routinely (27).

The presented study was conducted to evaluate the risk factors
which have considerable value to predict pelvic and para-aortic
LNM in cervical cancer. In the last decade, several clinicopat-
hological factors including tumor size, LVSI, DSI, parametrial
involvement have been reported as predictors of LNM in cer-
vical cancer. Our data demonstrated a statistically significant
difference between Parametrial involvement and frequency of
pelvic and paraaortic LNM in cervical cancer patients. Moreo-
ver, LVSI was significant risk factor for pelvic LNM.
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