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ABSTRACT
Aim: The aim of this study was to define clinico-pathologic factors
affecting lymph node metastases in cervical cancer patients.

Material and Method: This retrospective study was carried out
in the Gynecologic Oncology Division of Baskent University in
Ankara, Turkey. Cervical cancer patients operated on between
2008 and 2019 were analyzed. Patient’s demographic and patho-
logic reports (histology, lymphovascular space invasion [LVSI],
stromal invasion, parametrial involvement, lymph node metasta-
ses) were documented.

Results: A total of 352 cervical cancer patients were included
in this study. The median age of the study group was 49 (23-87)
years and the median tumor size was 3.2 (1-11) cm. While 273
(70%) patients had positive LVSI, 299 (85%) patients had deep
stromal invasion (DSI) of more than 50% of the cervical stroma. In
univariant analyses, DSI, LVSI, and parametrial invasion affected
lymph node metastases (p=0.006, p=0.000, and p=0.000, respec-
tively). However, in multivariant analyses, LVSI (HR: 32.6 (95% Cl:
7.8-136.2, p=0.001) and parametrial invasion (HR: 3.52, 95% ClI:
1.7-6.9, p=0.001) remained significant. Five-year overall survival of
patients with and without lymph node metastases was 70% and
85%, respectively (p=0.001).

Conclusion: LVS| and parametrial invasion were found to inde-
pendently increase the risk of lymph node metastases in cervical
cancer patients. For this reason, prospective studies are needed to
identify these risk factors preoperatively.
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OZET
Amac: Bu calismanin amaci, rahim agzi kanseri hastalarinda lenf
nodu metastazlarini etkileyen klinikopatolojik faktdrleri tanimlamaktir.

Materyal ve Metot: Bu retrospektif calisma Ankara’da Baskent
Universitesi Jinekolojik Onkoloji Bilim Dali'nda yapilmistir. 2008
ile 2019 yillan arasinda ameliyat edilen rahim agzi kanseri hastalar
analiz edildi. Hastanin demografik ve patolojik raporlar (histoloji,
lenfovaskiler bosluk invazyonu [LVSI], stromal invazyon, paramet-
rial tutulum, lenf nodu metastazlar) belgelendi.

Bulgular: Bu calismaya toplam 352 rahim agzi kanseri hastasi dahil
edildi. Calisma grubunun ortanca yasi 49 (23-87) yil ve ortalama
timér boyutu 3,2 (1-11) cm idi. 273 (%70) hastada pozitif LVSI var-
ken, 299 (%85) hastada servikal stromanin %50’sinden fazla derin
stromal invazyon (DSI) vardi. Tek degiskenli analizlerde, DSI, LVSI
ve parametrial invazyon lenf nodu metastazlarini etkiledi (sirasiyla
p=0,006, p=0,000 ve p=0,000). Ancak, cok degiskenli analizlerde,
LVSI (HR: 32,6 (%95 CI: 7,8-136,2, p=0,001) ve parametrial invaz-
yon (HR: 3,52, %95 Cl: 1,7-6,9, p=0,001) anlamli kaldi. Lenf nodu
metastazi olan ve olmayan hastalarin genel sagkalimi sirasiyla %70
ve %85 idi (p=0,001).

Sonug: LVSI ve parametrial invazyonun, servikal kanser hastalarin-
da lenf nodu metastazi riskini bagimsiz olarak artirdigi bulunmus-
tur. Bu nedenle ameliyat éncesi bu risk faktérlerinin belirlenmesi
icin ileriye dénuk calismalara ihtiyac vardir.

Anahtar kelimeler: rahim agzi kanseri; lenf nodu metastaziari; sag kalma

Introduction

It is estimated that 13.1 per 100,000 women will be
diagnosed with cervical cancer worldwide and eventu-
ally 6.9 per 100,000 of them will die. Cervical cancer is
the fourth leading cause of cancer-related death among
women'. Radical surgery and pelvic lymphadenectomy
still remain the best treatment options for early-stage
cervical cancer®. Formerly, cervical cancer staging was
based on clinical findings and lymph node metastases
did not alter the stage. Lymph node metastasis was
considered as a high-risk pathologic factor with posi-
tive surgical margins and parametrial invasion.

Finally, this clinico-pathologic dilemma was cor-
rected in 2018 by the Federation of Gynecology and
Obstetrics (FIGO) and lymph node metastasis was
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revised as stage III even if not pathologically proven
and based on imaging’. After that revision, validation
studies showed the accuracy of the new classification
system™”.

Wang et al. demonstrated that early-stage cervical cancer
patients with fewer than 10 removed pelvic lymph nodes
had worse progression-free and cancer-specific survival®.
Lymph node metastasis is one of the main factors to de-
termine the choice of treatment for patients, whether
biopsy-proven or detected by preoperative imaging
modalities. The European Society of Gynaecological
Oncology (ESGO) guidelines recommend radical sur-
gery in the presence of lymph node metastases.

In light of this knowledge, this retrospective study
aimed to define the postoperative clinico-pathologic
factors affecting lymph node metastases in cervical
cancer patients.

Material and Methods

This retrospective cohort study was carried out in the
Baskent University School of Medicine in Ankara,
Turkey. Cervical cancer patients operated on in the
gynecologic oncology clinic between 2008 and 2019
were retrospectively evaluated and the patients’ demo-
graphic characteristics, pathology reports (histology,
lymphovascular space invasion [LVSI], stromal inva-
sion, parametrial involvement, lymph node metasta-
ses) were documented. This study was approved by the
Baskent University Institutional Review Board.

During the study period, 55 patients who received
neo-adjuvant chemotherapy and 28 patients who were
treated with curative chemoradiotherapy were exclud-
ed. Patients with incomplete data and with synchro-
nous malignancies were also excluded.

A total of 352 patients were included in the study. All
patients underwent radical hysterectomy (type C) and
pelvic and paraaortic lymphadenectomy. The defini-
tion of lymphadenectomy was excision of at least 10
pelvic lymph nodes from each side and excision of at
least 5 paraaortic nodes.

All pathology specimens were evaluated by an expert
gynecopathologist.

LVSI was defined as a tumor nest within a lymphatic
or vascular space.

The depth of deep stromal invasion (DSI) was mea-
sured from the basement and was defined as invasion
of more than 50% of the cervical stroma.
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Parametrial and vaginal invasion was defined as tumor
cells in or beyond parametrial and vaginal tissues and
was determined by microscopic evaluation even in the
case of smooth margins.

The follow-up protocol included gynecological ex-
amination every 3 months, vaginal cuff smear every
6 months, and computed tomography annually in
the first two years (could be done earlier if clinically
indicated).

Adjuvant treatment policies were determined by the
multidisciplinary tumor board according to the in-
ternational guidelines of relevant societies. The most
important factors regarding adjuvant treatment were
lymph node metastases and surgical margin status.
Opverall survival (OS) was defined as the time interval
between surgery and death or last follow-up.

Statistical Analyses

SPSS software version 23.0 (IBM Corp., Armonk, NY,
USA) was used for statistical analyses. Continuous
variables were given as medians and ranges; binary vari-
ables were given as counts and percentages. Survival
curves were generated using Kaplan-Meier plots, and
the log-rank test was used for survival comparisons.

Univariate analyses were done using Pearson’s chi-
square test, Fisher’s exact test, and the Mann-Whitney
U test. Significant factors in univariant analyses were
subjected to the Cox proportional hazards regression
model to get hazard ratios (HRs) and 95% confidence
intervals (Cls). All p values were taken as significant
below the value of 0.05.

Results

A total of 352 cervical cancer patients clinically ap-
propriate for surgery were evaluated. The median age
of the study group was 49 (23-87) years and the me-
dian tumor size was 3.2 (1-11) cm. While 273 (70%)
patients had positive LVSI, 299 (85%) patients had
DSI of more than 50% of the cervical stroma. All pa-
tients underwent radical hysterectomy plus pelvic and
paraaortic lymphadenectomy; the median number of
resected lymph nodes was 36 (14-87). Ninety-seven
(21%) patients had parametrial invasion while 44
(12%) patients had vaginal involvement.

While 216 (61.4%) patients did not have lymph node
metastases, 97 (27.8%) patients had pelvic lymph
node metastases, 34 patients had pelvic plus paraaor-
tic lymph node invasion, and 4 (1.1%) patients had
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isolated paraaortic lymph node metastases (Table 1).
According to the 2018 FIGO staging system, 135
(37.4%) patients were found to be stage IIlc (97 IIlc1
and 38 IIIc2), while 281 (79.7%) patients had squa-
mous cell histology. FIGO stages, histology, and adju-

vant treatments are given in Table 1.

In univariant analyses DSI was found to affect lymph
node metastases (p=0.006). Additionally, LVSI and
parametrial involvement significantly increased lymph
node metastases (p=0.000 and p=0.000, respectively)
(Table 2).

Vaginal and ovarian invasion did not affect lymph
node metastases, and age of >50 years and histology
also did not alter the lymph node metastasis findings
(p=0.14, p=0.15, p=0.58, and 0.45, respectively) in

cervical cancer patients.

In multivariant analyses, LVSI (HR: 32.6 (95% CI:
7.8-136.2, p=0.001) and parametrial invasion (HR:
3.52, 95% CI: 1.7-6.9, p=0.001) were found to be
independent risk factors for lymph node metastases in
cervical cancer patients (Table 2).

In Kaplan-Meir survival analyses, the log rank test
showed the 5-year OS of patients with lymph node
metastases to be 70% while that of patients without
lymph node metastases was 85%. This difference was
statistically significant (p=0.001) (Figure 1).

Discussion

We have found that LVSI and microscopic parame-
trial invasion independently increase the risk of lymph
node metastases in cervical cancer patients while DSI,
vaginal involvement, and ovarian metastases do not.
Interestingly, we could not demonstrate an effect of
tumor size in lymph node metastases. This may be due
to the relatively large median tumor size (3.2 ¢cm) and
high number of cases of positive LVSI and DSI in our
cohort.

Former research showed a positive correlation between
LVSI and lymph node metastases of up to 32% in cer-
vical carcinoma’. In the current study, we demon-
strated that positive LVSI increased the risk of lymph
node metastases 32-fold independently of age, DSI,
and tumor size.

Positive LVSI is considered as an intermediate risk
factor with tumor size and stromal invasion for early-
stage cervical carcinoma'®. The adjuvant treatment
policy after radical surgery is mainly based on these
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Table 1. Clinico-pathologic characteristics of patients

Number Percentage (%)
LVSI
Positive 273 70
Negative 79 30
Median age 49 (23-87)
Deep stromal invasion
Positive 299 85
Negative 53 15
Median tumor size 3.2cm (1-11)
Parametrial involvement 97 21
Vaginal invasion 44 12
Median number of resected LN 36 (14-87)
Positive pelvic LN 103 28
Positive paraaortic LN 31 8
Isolated paraortic metastases 4 1.1
Figo 2018 stage
1B1 28 8
1B2 98 27.8
1B3 68 19.3
2A1 15 43
2A2 8 2.3
3C1 97 27.6
3C2 38 10.8
Ovarian metastases 4 1.1
Adjuvant treatment
No adjuvant treatment 115 32
Radiotherapy 66 18
Chemo-radiotherapy 140 5
Chemotherapy 18 40
Histology
Squamous cell 281 79.7
Adeno cancer 38 10.8
Adenosquamous 33 9.4
Total 352

LVSI, lympho-vascular space invasion; DSI, deep stromal invasion; LN, lymph node.

Table 2. Univariant and multivariant analyses of factors affecting lymph

node metastases
Univariant Multivariant analyses
analyses P 95% C. 1.
Factor value HR lower-upper P value
LVSI 0.000 326  7.8-136.2 0.001
Parametrial invasion 0.000 3.52 1.7-6.9 0.001
DSl 0.006 0.9 0.57-2.9 0.54
Tumor size 0.1
Age <50 years 0.58
Histology 0.45
Ovarian metastases 0.15
Vaginal invasion 0.4

Cl, confidence interval; HR, hazard ratio; LVSI, lympho-vascular space invasion; DS, deep stromal

invasion; LN, lymph node.
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Figure 1. Overall survival of patients according to lymph node metastases (p=0.001).

pathologic risk factors''. The prognostic significance
of LVSI is debatable; some studies showed that it is
a negative prognostic factor'?, while some did not
point out this relationship'>!%. A recent study from
our clinic demonstrated that postoperative adjuvant
treatment based on intermediate risk factors did not
alter progression-free survival or OS in early-stage
cervical cancer patients".

Liu et al. evaluated the factors affecting lymph node
metastases in IA-IIB cervical cancer patients and found
that LVSI, depth of invasion, and parametrial invasion
were independent risk factors for lymph node metas-
tases'. Unlike that study, in our multivariant analyses
we did not find DSI as an independent risk factor for
lymph node metastases.

A large retrospective study from Thailand reported
that parametrial invasion and DSI were independent
risk factors for lymph node metastases in early-stage
cervical cancer. Moreover, LVSI was found signiﬁcant
in univariant analyses, but it did not affect lymph node
involvement in multivariant analyses'. In contrast to
that study, we found DSI to be insignificant after mul-
tivariant analyses; the main factors in this contradic-
tion are the very low rate of LVSI (24.8%) and lymph
node metastases (4.6%) in the carlier study compared
to ours (70% and 27.8%, respectively).

Parametrial involvement entails the direct invasion
of tumor cells into the connective tissue surround-
ing the uterine cervix and parametrial invasion is one
of the most important prognostic factors in cervical
cancer'®?. Standard care for patients with parame-
trial involvement is concurrent chemo-radiotherapy
according to European guidelines®. However, radical
hysterectomy with or without subsequent adjuvant
treatment is another option* . Kasmatsu et al. evalu-
ated 139 FIGO IIB cervical cancer patients who had
undergone radical hysterectomy plus pelvic paraaortic
lymph node dissection and found that 50% of these
patients had pathologic parametrial invasion. In this
study, lymph node metastases and parametrial involve-
ment were found to be negative prognostic factors.
Moreover, the authors demonstrated that this unique
group of patients had the same oncologic results as
the standard chemo-radiation group®. In our center,
we operated only selected patients with parametrial
involvement, and the pathologic parametrial invasion
rate was 21% in the entire cohort. In addition, patho-
logic parametrial invasion increased the risk of lymph
node metastases by nearly 3.5-fold.

Lymph node metastasis is an independent param-
eter for the survival of cervical cancer patients and it
decreases both OS and disease-free survival®. In our
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cohort, the 5-year OS rates of patients with and with-
out lymph node metastases was 85% and 70%, respec-

tively (p=0.001).

Nowadays, instead of systemic lymphadenectomy, sen-
tinel lymph node concept is rising in the field of gy-
necological cancers like other malignancies. However
use of sentinel lymph node biopsy in cervical cancer
has some limitations; first of all there is no prospec-
tive proof about safety of this concept, secondly; there
is no standart protocol for pathologic evaluation and
lastly the risk of micrometastases in non-sentinel nodes
is not known *%. As a result we should wait results of
randomized-controlled trials.

The current study has some limitations. First of all, its
retrospective design could have permitted selection
bias. Secondly, our data do not include preoperative
imaging to compare the results with the postoperative

findings.

Our findings indicate that if a patient has positive
LVSI in biopsy or cone material, it should be kept in
mind that the risk of lymph node metastases cannot be
underestimated. Moreover, patients with microscopic
parametrial invasion are at risk of lymph node metas-
tases. Prospective studies are needed to identify these
risk factors preoperatively.
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