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Abstract

Objective: This study aimed to investigate the clinical and histological features affecting the
survival of patients with early cervical squamous cell cancer treated with radical hysterectomy.
Methods: We retrospectively analyzed clinical and histological data for patients with stage IB-I1A
cervical cancer treated by radical hysterectomy at Zhejiang Cancer Hospital from August 2008 to
January 2013.

Results: A total of 1435 patients were included in the study. Cox regression analysis identified
tumor size >4 cm, lymphovascular space involvement (LVSI), lymph node ratio (LNR), and
squamous cell carcinoma antigen (SCC-Ag) >2.65 ng/mL as independent prognostic risk factors.
Among 1096 patients without high pathological risk factors, the 5-year local recurrence rates for
SCC-Ag <2.65 and >2.65 ng/mL were 6.6% and 25.7%, respectively. Among 332 patients with
lymph node positivity, the overall survival rates for LNR <0.19 and >0.19 were 87.8% and 55.6%,
respectively.

Conclusions: LVSI, tumor size >4 cm, LNR >0.19, and SCC-Ag >2.65 ng/mL may predict a
poor prognosis in patients with early cervical squamous cell cancer treated with radical hyster-
ectomy. SCC-Ag >2.65 ng/mL may be a useful prognostic factor guiding the use of postoperative
radiotherapy in patients without pathologic risk factors.
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Introduction

Cervical cancer is one of the most common
malignancies in women, and the second
most commonly diagnosed cancer and
third-leading cause of cancer-related
death in developing countries. The esti-
mated numbers of new cases and related
deaths were 102,000 and 30,000 (3.61%),
respectively, according to the 2014 data
from the National Central Cancer
Registry.! Squamous cell carcinoma is
the most common pathological type of
cervical cancer, accounting for approxi-
mately 80% of cases.” Radical surgery is
the standard treatment for early cervical
cancer, followed by adjuvant radiotherapy
(RT) to improve local control in patients
with pathologic risk factors; however,
10% to 20% of patients still have a poor
prognosis.>> According to National
Comprehensive Cancer Network
(NCCN) guidelines, several factors have
been recognized as high-risk factors,
including lymph node (LN) metastasis,
parametrial invasion, and positive vaginal
margins. In patients without postoperative
high-risk factors, tumor size (any, >2 cm,
>4 cm, >5 cm), lymphovascular space
invasion (LVSI) (positive or negative),
and deep stromal invasion (DSI) (deep,
middle, and superficial thirds, respective-
ly) are considered as medium-risk factors
according to Sedlis standards.® However,
the use of adjuvant therapy based on the
combination of medium-risk factors
remains controversial.> We searched the
Elsevier, SpringerLink, and PubMed data-
bases between 2008 and 2018 for English-
language reports on prognostic models of
survival in patients with surgically treated

early-stage cervical cancer, using key-
words related to early-stage cervical
cancer and prognostic factors. Several
prognostic  factors, including age,
International Federation of Gynecology
and Obstetrics (FIGO 2009) stage, squa-
mous cell carcinoma antigen (SCC-Ag),
removed LNs (RLNs), LN metastasis,
parametrial involvement, surgical margin,
DSI, LVSI, and tumor size have been
identified.” Among these, LN metastasis,
parametrial involvement, and surgical
margin have been identified as high-risk
factors for recurrence.®’ LN metastasis is
an important prognostic factor, and LN
status, including positive LN number,
size, and position, can predict the progno-
sis and recurrence of early cervical
cancer.'™""  The ratio between the
number of positive LNs and RLNs is an
important prognostic factor in esophage-
al,’ gas‘[ric,12 colorectal,'? breast,'*!> and
other cancers, though information on the
value of this LN ratio (LNR) in cervical
cancer is lacking. The GOG092 trial®
enrolled patients with at least two of the
following risk factors: more than a third
stromal invasion, LVSI, and large clinical
tumor diameter. Although the analysis
indicated a significant (47%) reduction in
the risk of 2-year recurrence (odds ratio
(OR)=0.53, P=0.008) among the RT
group, there was no significant difference
in overall survival (OS). Given the lack of
consensus regarding the risk factors for
cervical cancer after surgery, we evaluated
the impacts of various clinicopathological
features on OS in patients with early-stage
cervical cancer treated with radical hyster-
ectomy and pelvic LN dissection.
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Materials and methods

Patients

We retrospectively analyzed the medical
records of patients with biopsy-proven cer-
vical cancer treated at the Departments of
Gynecology and Radiation Oncology at
Zhejiang  Provincial Cancer Hospital
between August 2008 and January 2013.
All patients were staged according to the
International Federation of Gynecology
and Obstetrics (FIGO 2009)'* staging
system. The inclusion/exclusion criteria are
indicated in Figure 1. The study was
conducted following an expedited review
by the Medical Ethics Committee of

Zhejiang Cancer Hospital on October 29
2018. This retrospective study posed no
potential risk to the subjects, and the
subjects’ personal privacy was protected.
The study was approved by the Ethics
Committee (Ethical approval document:
IRB-2018-195).

Treatment regimens

Patients with stage IB-ITA cervical cancer
underwent radical hysterectomy and pelvic
and/or  para-aortic lymphadenectomy.
According NCCN guidelines, either lapa-
rotomy (open surgery) or laparoscopy
(minimally invasive surgery performed
with either conventional or robotic

Cervical cancer patients admitted to Zhejiang
Cancer Hospital from August 2008 to January
2013

Cervical cancer patients underwent radical
hysterectomy

Individuals were included with
1 Histology=squamous cell cancer
2 Clinical stage=IB-IIA
3.Complete follow-up information

Patients enrolled in the study (n=1435)

v

'

High nisk factors
(n=339)

Medium risk factors

(n=724)

Others (n=372)

i_l_i

— "

RT=277 No RT=62 RT=616

No RT=108 No RT=372

Figure |. Study workflow. RT, radiotherapy.
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techniques) is an acceptable approach to
radical hysterectomy in patients with
early-stage (IA2-ITA) cervical cancer. In
the current study, the choice of surgical
methods was based on the patient’s condi-
tion and the doctor’s preferred approach.'®
Among the patients without high-risk fac-
tors, patients in the high- and medium-risk
groups were defined according to the
NCCN guidelines.'” Patients with postoper-
ative pathological risk factors also received
pelvic RT, including external-beam RT or
intensity-modulated RT with or without
intracavitary brachytherapy, at a dose of
1.8 to 2 Gy per fraction for 25 fractions
(45-50 Gy). The pelvic treatment fields gen-
erally extended superiorly to include LS.
The clinical target volume was defined as
the area of potential microscopic disease
and included the supravaginal portion, par-
acervical tissue, common iliac, internal and
external iliac, obturator, and sacral LNs.
Patients with common iliac and para-
aortic LN metastasis were treated with RT
in the para-aortic region (the upper bound-
ary of irradiation was renal vascular level)
at a dose of 45 Gy. Some patients in the RT
groups also received concurrent platinum-
based chemotherapy.

Clinical follow-up

Patients were evaluated every 3 months for
2 years, every 6 months during the follow-
ing 3 years, and annually thereafter until
December 2018. Complete physical exami-
nation, detailed gynecological examination,
laboratory tests, and imaging techniques
were performed during all follow-up visits.
OS was calculated from the date of diagno-
sis until the date of death or the date of the
last follow-up for surviving patients. Cause
of death due to cervical cancer was con-
firmed by telephone or medical record
review. No patient died of adverse effects.
Surviving patients were censored on the
date of the last follow-up.

Statistical analysis

All analyses were performed using SPSS for
Windows, Version 19.0 (IBM Corp.,
Armonk, NY, USA). Differences between
two or multiple groups were analyzed by
%> tests. Receiver operating characteristic
(ROCQC) curves were used to determine the
best cut-off values of SCC-Ag level and
LNR for predicting prognosis. Survival
outcomes were assessed with respect to
age, FIGO stage, SCC-Ag, tumor size,
pelvic LNs, common iliac/para-aortic LN
metastasis, LNR, DSI, and LVSI. Survival
analyses were performed using the Kaplan—
Meier method and compared using the log-
rank test. Multivariate analysis was per-
formed using the Cox proportional hazards
model and logistic regression model, using
all factors identified as significant by uni-
variate analysis. A P value of 0.05 was con-
sidered statistically significant.

Results

Patient outcomes

A total of 1435 patients with biopsy-proven
cervical cancer were included in the study.
A total of 893 patients with high- and
medium-risk postoperative pathological
risk factors received pelvic RT and 503
patients in the RT groups also received con-
current  platinum-based chemotherapy
(Figure 1).

The patient characteristics are summa-
rized in Table 1. The median follow-up
time was 77 (range, 4-110) months, until
October 30 2017. The mean age of the
patients was 47 years. The 5-year OS was
91.1%. An LNR of 0.19 was identified
as the optimal cut-off point (OS, area
under the ROC curve=0.658, P <0.05)
(Figure 2) and used to assess the prognostic
value. The sensitivity and specificity were
41.4% and 89.1%, respectively, and the
positive and negative predictive values
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Table |I. Demographic and clinical characteristics of eligible patients, including 5-year overall survival.

Variable n(%) 5-y OS e P

Age,years
<35 127 (8.9) 89.0% 0.841 0.359
>35 1308 (91.1) 91.4%

Tumor size, cm
<4 1265 (88.2) 92.4% 23.387 <0.001
>4 170 (11.8) 81.8%

FIGO Stage
B 908 (63.3) 93.6% 5.425 0.066
A 527 (36.7) 89.0%

Differentiation grade
Well 107 (7.5) 97.2% 8.574 0.014
Moderate 815 (56.8) 91.8
Poor 513 (35.7) 88.9%

Dsl
<2 591 (41.2) 95.4% 22919 <0.001
>1/2 844 (58.8) 88.2%

LVSI
Negative 686 (47.8) 94.9% 23.222 <0.001
Positive 749 (52.2) 87.7%

Pelvic LN metastasis
0 1103 (76.9) 93.7% 75.477 <0.001
-2 205 (14.3) 89.3%
>2 127 (8.8) 71.7%

Common iliac metastasis
Negative 1366 (95.2) 92.3% 51.910 <0.001
Positive 69 (4.8) 68.1%

Para-aortic LN metastasis
Negative 305 (21.2) 88.5% 45.651 <0.001
Positive 24 (1.7) 62.5%
unknown 1106 (77.1) 92.4%

LNR
<0.19 1381 (96.2) 92.5% 100.404 <0.001
>0.19 54 (3.8) 55.6%

SCC-Ag(ng/ml)
<2.65 922 (64.3) 93.8% 22.961 <0.001
>2.65 513(35.7) 86.4%

FIGO, International Federation of Gynecology and Obstetrics; LVSI, lymphovascular space invasion; DSI, deep stromal
invasion; LN, lymph node; LNR,lymph nodes ratio; SCC-Ag, Squamous cell carcinoma antigen.

were 44.4% and 92.5%, respectively. An
SCC-Ag of 2.65ng/mL was identified
as the optimal cut-off point (OS, area
under the ROC curve=0.704, P <0.05)
(Figure 3) for predicting pelvic LN metas-
tasis, with a sensitivity and specificity of
60.8% and 71.8%, respectively, and

positive and negative predictive values of
14.25% and 61.3%, respectively.

Survival analysis

Univariate analysis showed that prognosis
was significantly correlated with tumor size,
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Figure 2. Receiver operating characteristic curve for predicting survival according to lymph node ratio.
ROC, receiver operating characteristic curve.
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Figure 3. Receiver operating characteristic curve for predicting pelvic lymph node metastasis according to
serum squamous cell carcinoma antigen. ROC, receiver operating characteristic curve.
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Table 2. Multivariate Cox proportional hazards regression analysis of predictors of overall survival.

Variable B SE Wald P HR 95%Cl

Tumor size>4 cm 0.753 0.212 12.616 <0.001 2.124 1.402-3.218
LVSI+ 0.571 0.218 6.881 0.009 1.770 1.155-2.713
LNR >0.19 0.997 0318 9.836 0.002 2.709 1.453-5.051
Pelvic LN +>2 0.276 0.155 3.184 0.074 1.318 0.973-1.784
SCC-Ag >2.65 ng/mL 0.471 0.198 5.677 0.018 1.502 1.087-2.359

B, regression coefficient; Wald, y? value equal to B? divided by its standard error; LVSI, lymphovascular space invasion; LN,
lymph node; LNR, lymph nodes ratio; SCC-Ag, squamous cell carcinoma antigen; HR, hazard ratio; Cl, confidence interval;

SE, standard error.
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Figure 4. Kaplan—Meier curves for overall survival according to squamous cell carcinoma antigen (SCC-Ag)
level. SCC-Ag <2.65 ng/mL was associated with significantly longer survival than SCC-Ag >2.65 ng/mL

(P<0.001).

differentiation grade, DSI, LVSI, pelvic
LN metastasis, common iliac or para-
aortic LN metastasis, LNR, and SCC-Ag
(all P<0.05) (Table 1). In addition, Cox
regression analysis identified tumor size
>4cm, LVSI, pelvic LN metastasis >2,
LNR, and SCC-Ag >2.65 ng/mL as inde-
pendent prognostic risk factors (Table 2).
The OS rates in patients with SCC-Ag
<2.65 and >2.65ng/mL were 93.8% and
86.4%, respectively (P < 0.001) (Figure 4).
OS among 332 patients with positive
LNs was 82.5%, and the OS rates in
patients with LNRs <0.19 and >0.19 were

87.8% and 55.6%, respectively (P < 0.001)
(Figure 5). The OS rates among 1096
patients without high pathological risk fac-
tors and SCC-Ag <2.65 and >2.65ng/mL
were 95.0% and 90.7%, respectively
(P=0.001).

Recurrence analysis

At the end of the follow-up period, the
S-year recurrence rate among 1096 patients
without high-risk factors was 14.0%: 132
patients (12.7%) had locoregional failure
and 55 patients (5%) experienced distant
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Figure 5. Kaplan—Meier curves for overall survival according to lymph node ratio (LNR). LNR <0.19 was
associated with significantly longer survival than LNR >0.19 (P<0.001).

metastasis. Univariate analysis showed that
recurrence was significantly correlated with
tumor size, FIGO stage, DSI, and SCC-Ag
level (all P<0.05) (Table 3). FIGO stage
and SCC-Ag >2.65ng/mL were indepen-
dent risk factors for recurrence (Table 4).
The S-year local recurrence rates in patients
with SCC-Ag <2.65 and >2.65ng/mL were
6.6% and 25.7%, respectively (P <0.001).
Of the 480 patients who did not receive
adjuvant RT, 414 and 66 patients had
SCC-Ag <2.65 and >2.65ng/mL and 5-
year local recurrence rates of 7.5% and
37.9%, respectively (P < 0.001). In contrast,
among the 616 patients with medium-risk
factors who received adjuvant RT, 371
and 245 had SCC-Ag <2.65 and >2.65ng/
mL and 5-year local recurrence rates of
5.7% and 22.4%, respectively (P <0.001).

Discussion

Patients with cervical cancer with high-risk
factors after surgery are administered adju-
vant therapy, consisting of RT or concur-
rent chemoradiation therapy, to decrease

the risk of recurrence and improve surviv-
al.'® Tumor size, LVSI, and DSI are iden-
tified as medium-risk factors according to
NCCN guidelines, but there is currently
no agreement with regard to adjuvant RT
in these patients. The results of our Cox
regression analysis suggested that tumor
size >4 cm, LVSI, LNR >0.19, and SCC-
Ag >2.65ng/mL were significant factors
affecting OS. Although LN metastasis is
the most important indicator of poor prog-
nosis in patients with early-stage cervical
cancer undergoing radical hysterectomy,
recent studies indicated that tumor size'’
and DSI'™ were also related to OS.
However, the standard of cervical stromal
depth was not consistent, and results have
therefore differed. Furthermore, the prog-
nostic significance of LVSI is controversial.
In a previous meta-analysis of 25 articles,
only three (12%) identified LVSI as an
independent risk factor.' Furthermore,
LVSI is subject to interpretation by the
observer and depends on the histological
processing, making its use as the sole
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Table 3. Univariate analysis of recurrence in 1096 patients without postoperative high-risk factors.
Variable n 5-year recurrence (%) e P
Age, years
<35 84 83 1.182 0.277
>35 1012 12.4
Tumor size, cm
<4 986 1.3 5.732 0.017
>4 110 19.1
FIGO stage
1B 718 14.5 16.623 <0.001
A 378 17.5
SCC-Ag (ng/mL)
<2.65 785 6.6 76.705 <0.001
>2.65 311 25.7
Differentiation grade
Well or moderate 728 1.6 0.455 0.500
Poor 368 13.0
DsI
<12 535 79 17.350 <0.001
>1/2 561 16.0
LvsI
Negative 625 11.8 0.057 0.8I1
Positive 471 12.3

FIGO, International Federation of Gynecology and Obstetrics; LVSI, lymphovascular space invasion; DSI, deep stromal

invasion; SCC-Ag, squamous cell carcinoma antigen.

Table 4. Multivariate logistic analysis of recurrence factors in 1096 patients without postoperative high-risk

factors.

Variable B SE Wald OR 95%ClI P
FIGO stage 0513 0.187 7.561 1.671 1.159-2.409 0.006
SCC-Ag >2.65 ng/mL 1.502 0.196 58.960 4.490 3.059-6.590 <0.001

B, regression coefficient; Wald, % value equal to B? divided by its standard error; FIGO, International Federation of
Gynecology and Obstetrics; SCC-Ag, squamous cell carcinoma antigen; HR, hazard ratio; Cl, confidence interval; SE,

standard error.

factor determining the use of RT after rad-
ical hysterectomy questionable. Our study
demonstrated that the 5-year OS rates of
patients with negative LNs, non-common
iliac pelvic LN, pelvic LN, common iliac
LN, and para-aortic LN metastasis were
93.7%, 86.3%, 82.5%, 68.1%, and 62.5%,
respectively. Overall, LN metastasis and
anatomic extension of the metastatic site
increased the risk of death. Our findings

were in good agreement with previous
results.’**! In postoperative patients, the
number of positive LN is reportedly affect-
ed by the number of RLNs and is related to
prognosis.”? Uno and colleagues™ reported
S-year OS rates for patients with no, one,
and two or more positive pelvic LN metas-
tases of 89%, 83%, and 58%, respectively
(P=0.007). Conversely, a prospective
Gynecologic Oncology Group (GOG-49)
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study found no increased risk of recurrence
in relation to the number of postoperative
positive LNs.**

The number of LN metastases depends
on surgical technique and level of patholog-
ical examination, and the use of LNR can
reduce the difference in lymph node assess-
ments between different surgeons and path-
ologists. Polterauer et al.?® reported a series
of 88 consecutive node-positive patients
and found that patients with a LN density
>10% had poorer disease-free survival
(HR=2.2, 95%CI: 1.1-4.7, P=0.01) and
OS rates (HR=2.2, 95%CI. 1.0-4.8,
P=0.05) compared with patients with a
LN density <10%. Their definition of LN
density was the same as the LNR in the
current study. In a series of 2269 node-
positive early-stage (stages I-II) cervical
cancer patients, Zhou et al.*® found that
LNR >0.16 was associated with poor cer-
vical cancer-related survival (CCSS)
(HR =1.376, 95%CTI: 1.082-1.750;
P <0.001) and OS (HR=1.287, 95%CI:
1.056-1.569; P=0.012), and postoperative
RT was only associated with survival bene-
fits in patients with LNR >0.16 (CCSS,
P <0.001; OS, P<0.001) but not in those
with LNR <0.16 (CCSS, P=0.620; OS,
P=0.167). Morcover, these trends were
not affected by the number of removed
LNs. A higher LNR is associated with
poorer survival in LN-positive cervical
cancer. Nicole et al.>’ reported that an
LNR >6.6% was associated with poorer
progression-free survival (HR =2.97, 95%
CI: 1.26-7.02, P=0.01) and that an LNR
>7.6% was associated with shorter OS
(HR =3.96, 95%CI: 1.31-11.98, P=0.01)
in patients (n = 82) with at least 10 removed
LNs. Our study found that the 5-year OS
rates in patients with none, up to two, and
more than two LN metastases were 93.7%,
89.3%, and 71.7% (P < 0.001), respectively,
while the 5-year OS rates in patients with
positive LNs (n=332) and LNR <0.19 and
>0.19 were 87.8% and 55.6%, respectively

(P<0.001). These results suggest that
patients with more than two LN metastases
or LNR >0.19 should be treated with post-
operative adjuvant therapy.

There are currently no tumor markers
that can be used to predict prognosis and
therapy in patients with cervical cancer,
such as CAIl25 in ovarian cancer.
However, numerous studies have found
that SCC-Ag is associated with the progno-
sis and recurrence of cervical cancer.
For example, Salvatici et al.®® reported
that SCC-Ag levels in 197 patients with
stage I or II cervical squamous carcinoma
were an independent and significant prog-
nostic factor for OS (HR=6.3, 95%CI:
34-11.6, P<0.001) and progression-free
survival (HR=15.5, 95%CI: 3.2-9.3,
P<0.001). The median time intervals
between the SCC-Ag test and diagnosis of
recurrence were 0.3 and 1.8 months in
patients with SCC-Ag >1.5 and <1.5 ng/
mL, respectively (P=0.01). Van et al.*®
also found that SCC-Ag levels >1.1 ng/
mL were associated with a poor prognosis,
and that OS (P=0.025) and DFS
(P=0.011) were higher in LN-negative
patients with SCC-Ag <1.1 ng/mL com-
pared with those with SCC-Ag >1.1 ng/mL.

The current findings were in good agree-
ment with previous results. In the total
study population, an SCC-Ag cut-off
value of 2.65 ng/mL was significantly asso-
ciated with a poor prognosis. Furthermore,
the S5-year recurrence rate was 14.0% and
pelvic local recurrence was the main site
in the 1096 patients without high-risk fac-
tors. FIGO stage (OR=1.671, 95%CI:
1.159-2.409, P=0.006) and SCC-Ag
>2.65ng/mL (OR =4.490, 95%CI: 3.059-
6.590, P <0.001) were independent risk fac-
tors for recurrence, and recurrence was
more frequent in patients with elevated
pre-treatment SCC-Ag (25.7%) than in
those with normal SCC-Ag levels (6.6%,
P <0.001). Among these patients with post-
operative RT, the 5-year recurrence rates
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for SCC-Ag >2.65 and <2.65 ng/mL were
22.4% and 5.7%, respectively (P < 0.001),
while the equivalent rates in patients with-
out postoperative RT were 37.9% and
7.5%, respectively (P<0.001).
Preoperative serum SCC-Ag >2.65 ng/mL
was significantly correlated with recurrence
in patients with early-stage squamous cell
carcinoma cervical cancer, and can thus be
used as a criterion for postoperative RT in
patients without high-risk factors. A
report®® showed that, among 337 patients
with early-stage cervical cancer, adjuvant
RT was administered for classic indications
in 110 (33%) (pelvic LN metastases, para-
metrial involvement, tumor-positive resec-
tion margins, and a combination of these
three). In patients without indications for
adjuvant RT at the Ibl stage, the 2-year
recurrence rates in patients with elevated
and normal SCC-Ag levels were 15% and
1.6%, respectively (P =0.02). Serum SCC-
Ag levels thus appear to identify a subgroup
of LN-negative patients with occult disease,
allowing for a more refined preoperative
estimation of the value of adjuvant RT. In
addition, SCC-Ag levels can identify
patients at high risk of recurrence when
treated with surgery alone.*

This study was limited by the relatively
small sample size, and further studies with
larger samples are needed to verify the
conclusions.

In conclusion, our study showed that
tumor size >4 cm, LVSI, pelvic LN metas-
tasis >2, LNR >0.19, and SCC-Ag >2.65
ng/mL were independent prognostic risk
factors in patients with early cervical squa-
mous cell cancer treated with radical hyster-
ectomy. Patients with LN metastasis and an
LNR >0.19 should be treated with postop-
erative adjuvant therapy, while pretreat-
ment serum SCC-Ag level is a strong
predictor of OS and recurrence, and may
thus be useful for selecting a subgroup of
patients requiring more aggressive therapy.

Declaration of conflicting interest

The authors declare that there is no conflict of
interest.

Funding

This research was funded by the Medical and
Health Technology Platform Project of
Zhejiang Province (2017ZD012).

References

1. Chen WQ, Sun KX, Zheng R, et al. Report
of cancer incidence and mortality in differ-
ent areas of China, 2014. China Cancer 2018;
1: 1-14.

2. NCCN Clinical Practice Guidelines in
Oncology: Cervical Cancer [OL]. National
Comprehensive Cancer Network, 2016.

3. Rotman M, Sedlis A, Piedmonte MR, et al.
A phase III randomized trial of postopera-
tive pelvic irradiation in Stage IB cervical
carcinoma with poor prognostic features:
follow-up of a gynecologic oncology group
study. Int J Radiat Oncol Biol Phys 2006; 65:
169-176.

4. Song S, Song C, Kim HIJ, et al. 20 year
experience of postoperative radiotherapy in
IB-IIA cervical cancer patients with interme-
diate risk factors: impact of treatment period
and concurrent chemotherapy. Gynecol
Oncol 2012; 124: 63-67.

5. Kim WY, Chang SJ, Chang KH, et al.
Differing prognosis of cervical cancer
patients with high risk of treatment failure
after radical hysterectomy warrants trial
treatment modification. J Gynecol Oncol
2009; 20: 17-21.

6. Sedlis A, Bundy BN, Rotman MZ, et al. A
randomized trial of pelvic radiation therapy
versus no further therapy in selected patients
with stage IB carcinoma of the cervix after
radical hysterectomy and pelvic lymphade-
nectomy: a Gynecologic Oncology Group
Study. Gynecol Oncol 1999; 73: 177-183.

7. Wei C, Deng WY, Li N, et al. Lymph node
ratio as an alternative to the number of met-
astatic lymph nodes for the prediction of
esophageal carcinoma patient survival. Dig
Dis Sci 2015; 60: 2771-2776.



Journal of International Medical Research

Nel

10.

11.

12.

13.

14.

15.

16.

17.

18.

. Biewenga P, van der Velden J, Mol BW,
et al. Validation of existing prognostic
models in patients with early-stage cervical
cancer. Gynecol Oncol 2009; 115: 277-284.

. Suprasert P, Srisomboon J, Charoenkwan

K, et al. Twelve years experience with

radical hysterectomy and pelvic lymphade-

nectomy in early stage cervical cancer. J

Obstet Gynaecol 2010; 30: 294-298.

Aoki Y, Sasaki M, Watanabe M, et al. High

risk group in node-positivepatients with

stage IB, IIA, and IIB cervical carcinoma
after radical hysterectomy and postoperative

pelvic irridation. Gynecol Oncol 2000; 77:

305-309.

Horn LC, Hentschel B, Galle D, et al.

Extracap-sular extension of pelvic lymph

node metastases is of prognostic value in

carcinoma of the cervix uteri. Gynecol

Oncol 2008; 108: 63-67.

Wu XJ, Miao RL, Li ZY, et al. Prognostic

value of metastatic lymph node ratio as an

additional tool to the TNM stage system in

gastric cancer. Eur J Surg Oncol 2015; 41:

927-933.

Zekri J, Ahmad 1, Fawzy E, et al

Lymph node ratio may predict relapse free

survival and overall survival in patients with

stage II & III colorectal carcinoma.

Hepatogastroenterology 2015; 62: 291-294.

Schiffman SC, McMasters KM, Scoggins

CR, et al. Lymph node ratio: a proposed

refinement of current axillary staging in

breast cancer patients. J Am Coll Surg

2011; 213: 45-52.

Vinh-Hung V, Verkooijen HM, Fioretta G,

et al. Lymph node ratio as an alternative to

pN staging in node-positive breast cancer.

J Clin Oncol 2009; 27: 1062—1068.

Wolfson AH, Varia MA, Moore D, et al.

ACR Appropriateness Criteria® role of

adjuvant therapy in the management of

early stage cervical cancer. Gynecol Oncol

2012; 125: 256-262.

Horn LC, Fischer U, Raptis G, et al. Tumor

size is of prognostic value in surgically

treated FIGO stage II cervical cancer.

Gynecol Oncol 2007; 107: 310-315.

Li L, Song XY, Liu RN, et al
Chemotherapy versus radiotherapy for
FIGO stages IB1 and IIAl cervical

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

carcinoma patients with postoperative iso-
lated deep stromal invasion: a retrospective
study. BMC Cancer 2016; 16: 403.
Creasman WT and Kohler MF. Is lymph
vascular space involvement an independent
prognostic factor in early cervical cancer?
Gynecol Oncol 2004; 92: 525-529.

Huang L, Zheng M, Liu JH, et al. Risk fac-
tors and prognosis of IB-1IB cervical carci-
noma with common iliac lymph node
metastasis. Chin J Cancer 2010; 29: 475-480.
Han XT, Han W, Ju XIJ, et al. Predictive
factors of para-aortic lymph nodes metasta-
sis in cervical cancer patients: a retrospective
analysis based on 723 para-aortic lymphade-
nectomy cases. Oncotarget 2017, 8:
51840-51847.

Pieterse QD, Kenter GG, Gaarenstroom
KN, et al. The number of pelvic lymph
nodes in the quality control and prognosis
of radical hysterectomy for the treatment of
cervical cancer. Eur J Surg Oncol 2007; 33:
216-221.

Uno T, Ito H, Itami J, et al. Postoperative
radiation therapy for stage IB-IIB carcino-
ma of the cervix with poor prognostic fac-
tors. Anticancer Res 2000; 20: 2235-2240.
Delgado G, Bundy B, Zaino R, et al
Prospective surgical-pathologic study of
disease-free interval in patients with stage
IB squamous cell carcinoma of the cervix:
a Gynecologic Oncology Group study.
Gynecol Oncol 1990; 38: 352-357.
Polterauer S, Hefler L, Seebacher V, et al.
The impact of lymph node density on sur-
vival of cervical cancer patients. Br J Cancer
2010; 103: 613-616.

Zhou J, Chen QH, Wu SG, et al. Lymph
node ratio may predict the benefit of post-
operative radiotherapy in node-positive cer-
vical cancer.  Oncotarget  2016;  20:
29420-29428.

Fleming ND, Frumovitz M, Schmeler KM,
et al. Significance of lymph node ratio in
defining risk category in node-positive early
stage cervical cancer. Gynecologic Oncology
2015; 136: 48-53.

Salvatici M, Achilarre MT, Sandri MT,
et al. Squamous cell carcinoma antigen
(SCC-Ag) during follow up of cervical
cancer patients: role in early diagnosis of



Li et al.

13

29.

recurrence. Gynecol Oncol 2016; 142:
115-119.

Van de Lande J, Davelaar EM, von
Mensdorff-Pouilly S, et al. SCC-Ag, lymph
node metastases and sentinel node proce-
dure in early stage squamous cell cervical
cancer. Gynecol Oncol 2009; 112: 119-125.

30. Reesink-Peters N, van der Velden J, ten
Hoor KA, et al. Preoperative serum squa-
mous cell carcinoma antigen levels in clinical
decision making for patients with early-stage
cervical cancer. J Clin Oncol 2005; 23:
1455-1462.



	table-fn1-0300060519889741
	table-fn2-0300060519889741
	table-fn3-0300060519889741
	table-fn4-0300060519889741

