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HIGHLIGHTS
According to the receiver operating characteristic curve results the optimal cut-off value of tumor size for predicting
adjuvant treatment was 2.7 cm.
• In patients with tumor size ≥2.7 cm stage IB2 cervical cancer primary concurrent chemoradiation therapy may be
advantageous.
• No significant differences were observed in the progression-free survival and overall survival rates between tumor size
smaller or larger than 2.7cm.
•

Abstract
Objective Patients who undergo radical hysterectomy
may require postoperative adjuvant radiotherapy, and
all efforts should be made to reduce dual therapy in
such patients. The aim of this study was to determine
the optimal upper limit of tumor size in patients with
International Federation of Gynecology and Obstetrics
(FIGO) stage IB2 cervical cancer who undergo radical
hysterectomy.
Methods We retrospectively reviewed the records of 114
patients with FIGO 2018 stage IB2 cervical cancer who
underwent primary surgery either with (n=55) or without
(n=59) adjuvant radiotherapy from June 2004 to December
2018. The inclusion criteria were as follows: women
diagnosed with stage IB2 cervical cancer; primary radical
surgery with pelvic lymph node dissection with or without
para-aortic lymph node dissection; and patients treated
with or without postoperative adjuvant radiation therapy,
concurrent chemoradiation therapy, or chemotherapy. A
receiver operating characteristic (ROC) curve analysis was
used to determine the optimal tumor size cut-off value. The
optimal tumor size cut-off value was determined by the
maximum sum of sensitivity and specificity.
Results There were 55 and 59 patients treated with
or without adjuvant therapy, respectively, after radical
hysterectomy. Age, histologic type, and pelvic and para-
aortic lymph node sampling/dissection status were similar
between each group. The number of patients with a tumor
size <2.7 cm and ≥2.7 cm was 39 and 75, respectively. The
decision for adjuvant treatment after radical hysterectomy
in patients with stage IB2 cervical cancer was influenced
by intermediate risk factors (lymphovascular space
invasion, 23.7% vs 76.4%, p<0.001; deep 1/3 of invasion,
16.9% vs 61.8%, p<0.001) and high risk factors (lymph
node metastasis, 0% vs 40.0%, p<0.001; involvement
of parametrium, 1.7% vs 16.4%, p=0.007). According
to the ROC curve results considering the best sensitivity
and specificity, the optimal cut-off value of tumor size for
predicting adjuvant treatment was 2.7 cm (sensitivity 0.85,
specificity 0.52). The number of patients with a tumor size

<2.7 cm and ≥2.7 cm was 39 (34.2%) and 75 (65.8%),
respectively. No significant differences were observed in
the progression-free survival (p=0.22) and overall survival
(p=0.28) rates between tumor size smaller than 2.7 cm
and larger than 2.7 cm.
Conclusions A cervical tumor larger than 2.7 cm before
radical surgery in stage IB2 may predispose to potential
complications from combining radical hysterectomy and
concurrent chemoradiation,. We consider that concurrent
chemoradiation therapy is a more appropriate choice for
tumor size over 2.7 cm per the revised FIGO 2018 criteria
for stage IB2 cervical cancer.

Introduction
In 2018, the International Federation of Gynecology
and Obstetrics (FIGO) revised the staging system
for cervical cancer. One of the major changes from
the 2014 FIGO staging criteria was that stage IB
cervical cancer is now divided into three subgroups
including an additional cut-off at 2 cm: stage IB1
(<2 cm), stage IB2 (≥2 cm to <4 cm), and stage IB3
(≥4 cm).1–3 Another major change in the updated
FIGO staging criteria is the incorporation of imaging
and pathological findings.1–3Although the staging and
treatment recommendations in each stage have been
revised according to the 2018 FIGO staging criteria,
much of the data that have been reported utilized the
previous 2009 FIGO staging system.4 Subsequently,
new research studies should be carried out with the
revised staging system. At present, there are two
available treatment strategies for the treatment of
FIGO 2018 stage IB2 cervical cancer criteria: primary
surgery consisting of radical hysterectomy plus bilateral pelvic lymph node dissection with or without
para-aortic lymph node dissection or combined pelvic
external beam radiotherapy, and brachytherapy with
or without concurrent chemoradiation therapy.4 For
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The upper limit of optimal tumor size in
patients with FIGO 2018 stage IB2 cervical
cancer undergoing radical hysterectomy
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Methods
This study was approved by the institutional review board of the
Seoul National University Bundang Hospital (No. B-2001-588-103)
and performed in accordance with the principles of the Declaration of Helsinki. The requirement for informed consent was waived.
We retrospectively reviewed the medical records of 114 patients
with revised 2018 FIGO stage IB2 cervical cancer who were treated
at Seoul National University Bundang Hospital, a tertiary hospital
in Korea, from June 2004 to December 2018. All patients were
regrouped based on the new FIGO 2018 staging system. The inclusion criteria were as follows: women who were diagnosed with
FIGO 2018 stage IB2 cervical cancer according to radiologic findings; primary radical surgery with pelvic lymph node dissection
with or without para-aortic lymph node dissection; and patients
treated with or without postoperative adjuvant radiation therapy,
concurrent chemoradiation therapy, or chemotherapy. The exclusion criteria were as follows: patients who were initially treated
with therapy other than surgery such as concurrent chemoradiation therapy, radiation therapy, or chemotherapy; patients who had
an incomplete treatment; patients who had insufficient clinical and
pathologic data; patients who were diagnosed incidentally during
the operation with other disease in addition to cervical cancer; and
patients treated with neoadjuvant chemotherapy.
We reviewed the medical records of patients; imaging data from
magnetic resonance imaging (MRI), computed tomography (CT), and
976

positron emission tomography/CT; operation records; pathological
findings; clinicopathologic characteristics; and adjuvant treatment
status. The initial tumor size of 111 patients were measured by
MRI and three patients by CT before undergoing primary surgery.
In addition, as we recategorized the patients with the new staging
system, we used image findings to select patients with the tumor
size ≥2 cm to <4 cm and to exclude patients with retroperitoneal
lymph nodes metastasis, the factor which was not included in
the previous staging system. The risk factors such as lymphovascular space invasion, depth of invasion, lymph node metastasis,
involvement of parametrium, and involvement of resection margin
were evaluated by pathological findings. During the study period,
five surgeons performed all of the operations in Seoul National
University Bundang Hospital faculties. Type III hysterectomy was
performed either by a laparoscopic or open approach according to
the surgeon’s decision.
We evaluated for differences in clinicopathologic characteristics
between two groups: patients who underwent radical surgery, and
those who underwent surgery following concurrent chemoradiation therapy. The Student’s t-test and Mann-Whitney U test were
performed for comparisons of continuous variables. Pearson’s χ2
test or Fisher’s exact test were performed to compare categorical
variables. A receiver operating characteristic (ROC) curve analysis
was used to investigate which size parameter is best suited for
the prediction of adjuvant treatment after radical hysterectomy for
patients with stage IB2 cervical cancer per the revised 2018 FIGO
staging criteria. The optimal tumor size cut-off value was determined by the maximum sum of sensitivity and specificity. Pearson’s
correlation coefficient was calculated to elucidate the correlation
between radiologic tumor size before surgery and pathologic tumor
size after surgery. All analyses were performed using Statistical
Package for the Social Sciences (SPSS) software for Windows
(version 25.0; SPSS Inc, Chicago, IL). A value of p<0.05 indicated
statistical significance.

Results
Of the 114 patients, 55 were treated with and 59 were treated
without adjuvant treatment, respectively, after radical hysterectomy. The overall patient characteristics are shown in Table 1. Age,
histologic type, and pelvic and para-aortic lymph node sampling/
dissection status were similar between each group. The preoperative tumor size by MRI was 3.1±0.4 cm and 2.6±0.5 cm in patients
treated with and without adjuvant treatment, respectively. The
number of patients who underwent open abdominal radical hysterectomy were significantly higher in the adjuvant treatment group
(44.1% vs 67.3%, p=0.013). The decision for adjuvant treatment
after radical hysterectomy in patients with stage IB2 cervical cancer
was influenced by intermediate risk factors (lymphovascular space
invasion, 23.7% vs 76.4%, p<0.001; deep 1/3 of invasion, 16.9%
vs 61.8%, p<0.001) and high risk factors (lymph node metastasis,
0% vs 40.0%, p<0.001; involvement of parametrium, 1.7% vs
16.4%, p=0.007), except for those who had involvement of resection margin (0% vs 1.8%, p=0.48) according to pathology reports.
Tumor size was selected to calculate the probability of adjuvant treatment after primary hysterectomy. We used a ROC curve
to assess the optimal cut-off value of tumor size in patients with
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stage IB2 cervical cancer, identical treatment outcomes were found
in primary radiation versus surgery with or without postoperative
radiation therapy.2 5 6
Adjuvant therapy is recommended in surgically treated patients
who have high-risk pathologic factors, including positive lymph
node, positive surgical margins, and involvement of parametrium.7
In addition, a large tumor size, deep stromal invasion, and lymphovascular space invasion are regarded as intermediate risk factors
for cervical cancer recurrence. Patients with these risk factors are
also candidates for postoperative adjuvant therapy to improve the
recurrence rate based on the results of randomized studies reported
by Sedlis et al.7–9 However, there have been concerns regarding
the potential complications and toxicity related to the combination of surgery and chemoradiotherapy, such as gastrointestinal
toxicity and urological complications.5 10 11 Therefore, some clinicians recommend concurrent chemoradiation therapy as a primary
treatment and avoid surgery for those who may require adjuvant
postoperative radiation.12 If the need for postoperative concurrent chemoradiation therapy could be predicted, then concurrent
chemoradiation therapy rather than surgery could be selected as
the primary treatment option. Subsequently, the morbidity rate may
be reduced by avoiding combined therapies.
Tumor size is one of the important risk factors that could be
measured by imaging exams before initiating treatment. In this
retrospective study, we investigated whether tumor size could be a
predicting factor for those who may need adjuvant treatment after
surgery in patients with stage IB2 cervical cancer. As a result, the
most ideal primary treatment can be selected for certain groups of
patients with stage IB2 cervical cancer per the revised 2018 FIGO
staging criteria.

Original research

Characteristics

Overall
(n=114)

Adjuvant treatment (−)
(n=59)

Adjuvant treatment (+)
(n=55)

Age, years
Histologic type

46.8±10.5
 

45.8±11.0
 

47.9±10.0
 

 Squamous cell carcinoma

68 (59.6)

31 (52.5)

37 (67.3)

 Adenocarcinoma

35 (30.7)

23 (39.0)

12 (21.8)

 Others

11 (9.6)

5 (8.5)

6 (10.9)

Initial tumor size, cm

2.9±0.5

2.6±0.5

3.1±0.4

Operation method

 

 

 

 Minimally invasive surgery

51 (44.7)

33 (55.9)

18 (32.7)

 Open

63 (55.3)

26 (44.1)

37 (67.3)

Pelvic lymph node

 

 

 

 No

1 (0.9)

1 (1.7)

0 (0)

 Sampling/dissection

113 (99.1)

58 (98.3)

55 (100.0)

Para-aortic lymph node

 

 

 

 No

89 (78.1)

50 (84.7)

39 (70.9)

 Sampling/dissection

25 (21.9)

9 (15.3)

16 (29.1)

Risk factors

 

 

 

 Lymphovascular space invasion

 

 

 

 Negative

58 (50.9)

45 (76.3)

13 (23.6)

 Positive

56 (49.1)

14 (23.7)

42 (76.4)

Depth of Invasion

 

 

 

 Superficial 1/3

22 (19.3)

20 (33.9)

2 (3.6)

 Middle 1/3

48 (42.1)

29 (49.2)

19 (34.5)

 Deep 1/3

44 (38.6)

10 (16.9)

34 (61.8)

Lymph node metastasis

 

 

 

 Negative

92 (80.7)

59 (100.0)

33 (60.0)

 Positive

22 (19.3)

0 (0)

22 (40.0)

Parametrium involvement

 

 

 

 Negative

104 (91.2)

58 (98.3)

46 (83.6)

 Positive

10 (8.8)

1 (1.7)

9 (16.4)

Resection margin involvement

 

 

 

 Negative
 Positive

113 (99.1)
1 (0.9)

59 (100.0)
0 (0)

54 (98.2)
1 (1.8)

P value
0.283*
0.139*

<0.001*
0.013*

>0.999†

0.074*

<0.001*

<0.001*

<0.001*

0.007†

0.487†

Values are presented as mean±SD or n (%).
*P values were calculated by Pearson’s χ2 test.
†P values were calculated by Fisher’s exact test.

cervical cancer treated with radical hysterectomy (Figure 1).
According to the ROC curve results considering the best sensitivity and specificity, the optimal cut-off value of tumor size for
predicting adjuvant treatment was 2.7 cm (sensitivity 0.85, specificity 0.52). In a ROC curve analysis, the tumor size for predicting
adjuvant treatment was statistically significant (area under the
curve 0.73, 95% CI 0.63 to 0.82; p=0.047). The number of patients
with a tumor size <2.7 cm and ≥2.7 cm was 39 (34.2%) and 75
(65.8%), respectively. Intermediate and high-risk factors of the two
groups are compared in Table 2. According to the involvement of
lymphovascular space invasion, deep 1/3 of stromal invasion, and
Hwang WY, et al. Int J Gynecol Cancer 2020;30:975–980. doi:10.1136/ijgc-2020-001271

pelvic lymph node metastasis status in the pathologic findings,
the proportion of patients who had positive findings were significantly higher in those with a tumor size ≥2.7 cm (lymphovascular
space invasion, 25.6% vs 59.3%, p<0.001; deep 1/3 of stromal
invasion, 17.9% vs 49.3%, p=0.003; lymph node metastasis,
5.1% vs 26.7%, p=0.006; involvement of parametrium, 1.7% vs
16.4%, p=0.007). The involvements of parametrium and resection
margin were not significantly different between the two groups
(parametrium involvement, 5.1% vs 26.7%, p=0.49; resection
margin involvement, 0% vs 1.3%, p>0.99). Adjuvant treatment was
administered in six (17.6%) and 50 (61.7%) patients with an initial
977
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Table 1 Clinical and pathologic characteristics of study population
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tumor size <2.7 cm and ≥2.7 cm, respectively. Our study showed
that, compared with patients with no adjuvant therapy after radical
hysterectomy, those with adjuvant concurrent chemoradiation
therapy among tumor size ≥2.7 cm implied an odds ratio of 6.50
(95% CI 2.63 to 16.11).
The tumor size on radiologic findings before surgery and pathological tumor size after surgery showed a positive linear relationship.

Pearson’s correlation coefficient was calculated as 0.50, which
is considered moderately correlated with statistical significance
(p<0.001). During a median length of follow-up of 55.6 months (range
1.3–164.7), 14 patients (12.3%) experienced disease recurrence and
three patients (2.6%) died. No significant differences were observed in
the progression-free survival (p=0.224) and overall survival (p=0.283)
rates between tumor size smaller than 2.7 cm and larger than 2.7 cm.

Table 2 Comparison of intermediate and high-risk factors between those with initial tumor sizes <2.7 cm and ≥2.7 cm defined
by preoperative magnetic resonance imaging
Characteristics

Initial tumor size <2.7 cm
(n=39)

Initial tumor size ≥2.7 cm
(n=75)

P value

10 (25.6)

46 (59.3)

<0.001*

Risk factors
Intermediate risk
 Lymphovascular space invasion
 Depth of Invasion

0.003*

 Superficial 1/3

12 (30.8)

 Middle 1/3

20 (51.3)

28 (37.3)

7 (17.9)

37 (49.3)

 Lymph node metastasis

2 (5.1)

20 (26.7)

0.006*

 Parametrium involvement

2 (5.1)

8 (10.7)

0.490†

 Resection margin involvement
Adjuvant treatment

0 (0.0)
6 (17.6)

1 (1.3)
50 (61.7)

>0.999†
<0.001*

 Deep 1/3

10 (13.3)

High risk

Values are presented as n (%).
*P values were calculated by Pearson’s χ2 test.
†P values were calculated by Fisher’s exact test.
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Figure 1 Receiver operating characteristic (ROC) curve analysis of tumor size prediction according to adjuvant treatment
status after radical hysterectomy in patients with cervical cancer. The area under the curve was 0.728 (95% CI 0.635 to 0.820;
p=0.047), and 2.7 cm was determined as the best tumor size cut-off value for predicting the need for adjuvant treatment.
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Our results demonstrate that stage IB2 cervical cancer patients with
a tumor size larger than 2.7 cm before radical surgery may be predisposed to potential complications from combining radical hysterectomy
and concurrent chemoradiation. We consider that concurrent chemoradiation therapy is a more appropriate choice for tumor size over
2.7 cm for FIGO 2018 stage IB2 cervical cancer.
There is a lack of evidence for the best treatment option in patients
with stage IB2 cervical cancer per the revised 2018 FIGO staging
criteria. The therapeutic strategies for early stage cervical cancer
includes radical surgery, radiation therapy, or concurrent chemoradiation therapy depending on the FIGO stage, fertility preservation, the
patient’s performance status, and the surgeon’s clinical decision.4 13 14
According to the guidelines by the National Comprehensive Cancer
Network, radical hysterectomy with bilateral pelvic lymph node
dissection with or without para-aortic lymph node dissection is one
of the preferred treatment options for patients with FIGO 2018 stage
IB2 cervical cancer.4 5 15 Another possible option is combined pelvic
external beam radiation therapy and brachytherapy with or without
concurrent platinum-containing chemotherapy.5
One of the advantages of primary surgery is that one can obtain
a histopathologic outcome associated with risk factors and final
surgical staging from the surgical specimen.16 In addition, it is
possible to treat some cervical cancers that develop resistance to
radiation therapy.16 Furthermore, when pelvic recurrence occurs,
it can be successfully cured by radiation therapy in those patients
who are primarily treated with radical hysterectomy alone, whereas
salvage surgery in a radiated pelvis is challenging and associated
with higher surgical complications such as permanent ostomies for
colon and urinary bladder.17
Following primary radical hysterectomy, adjuvant treatment is
indicated depending on pathologic risk factors and disease stage.
Radiation therapy or concurrent chemoradiation therapy is recommended for patients who have high risk factors (positive lymph
node, positive surgical margins, and involvement of parametrium)
or various combinations of intermediate risk factors (large tumor
size, deep stromal invasion, and lymphovascular space invasion)
that meet the Sedlis criteria.8 9 18–20 The combination of surgery
and radiotherapy has higher morbidity and complications.5 Therefore, if the need for adjuvant treatment could be predicted following
radical surgery, one could appropriately select patients for primary
surgery by stratifying their risks and needs for additional postoperative chemoradiation treatments. Furthermore, it would be
an acceptable option for reducing surgical morbidity by avoiding
combined therapy.
Among the risk factors that require additional therapy after surgery,
tumor size is the only risk factor that could be precisely measured by
clinical imaging studies before surgery without a pathologic report,
while the other factors are determined pathologically after radical
hysterectomy. Thus, we selected tumor size for predicting adjuvant
treatment status. Among the diagnostic imaging tools, MRI has 90%
sensitivity, 98% specificity, and up to 95% accuracy for stage IB or
higher with primary tumors over 1 cm in size.21–23 Other imaging
studies including ultrasound, CT, and positron emission tomography
based on local resources provide comparable information but have
limitations, especially in the detection of the primary tumor and parametrial involvement.24 25
Hwang WY, et al. Int J Gynecol Cancer 2020;30:975–980. doi:10.1136/ijgc-2020-001271

There are several strengths of this study. First, we regrouped all
patients based on the new 2018 FIGO system. Second, it enhances
counseling when suggesting treatment options of primary surgery
or chemoradiation based on their tumor size for stage IB2 cervical
cancer patients, as there is no high-certainty evidence between
treatment options. Finally, we measured the tumor size in most
patients using MRI which has high accuracy. Ideally, with the availability of non-invasive diagnostic imaging tools, it may be possible
to recommend appropriate treatment options avoiding combination
therapies. Limitations of the current study include its retrospective nature, the lack of data on toxicities associated with adjuvant
radiotherapy, and the small number of patients. Further randomized
trials are required to explore the survival impact and local control
rate of different treatment modalities based on the revised stage
1B2 cervical cancer.
Stage IB2 cervical cancer can be treated successfully in most
patients with either primary radical surgery with or without adjuvant
treatment or primary concurrent chemoradiation therapy. In order
to minimize the complication of dual treatment, a judicious selection is necessary before planning primary radical surgery. This may
be especially important for patients who have difficulties enduring
surgery. We re-evaluated the current treatment methods by tumor
size for patients with stage IB2 cervical cancer. Although a primary
surgical approach has some advantages over primary concurrent chemoradiation therapy, we consider that physicians should
propose a primary concurrent chemoradiation therapy for patients
with a cervical tumor ≥2.7 cm. Furthermore, physicians should
also counsel the patients with stage IB2 cervical cancer regarding
the uncertainty of treatment options and potential adverse events
related to each treatment, especially for those with tumors larger
than 2.7 cm who have increased risk of adjuvant therapy after
primary surgery.
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