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Abstract

Background: Survival for patients with early stage cervical cancer without any high-risk factors treated with radical
hysterectomy is excellent. However, there are few data on the survival outcomes for low-risk and intermediate-risk
early stage cervical cancer patients.

Objective: To determine survival outcomes and prognostic factors of low-risk and intermediate-risk stage IB1 cervical
cancer patients.

Methods: Stage IB1 cervical cancer patients with radical hysterectomy and pelvic lymphadenectomy were
retrospectively reviewed. Patients with positive pelvic nodes, parametrial involvement, and positive margin who are
classified as high-risk patients were excluded. Patients with squamous cell carcinoma or grade 1-2 adenocarcinoma,
tumor size less than 2 cm, no lymphovascular space invasion (LVSI), and depth of stromal invasion (DSI) less than
10 mm were defined as low-risk patients. Survival was evaluated using the Kaplan—Meier method and compared by the
log-rank test. Multivariate analysis was performed using Cox proportional-hazards regression.

Results: There were 82 (42.3%) low-risk patients and 112 (57.7%) intermediate-risk patients. More patients
in intermediate risk received adjuvant treatment (3.6% and 14.3%, P = 0.07). Three (3.6%) low-risk patients and
18 (16.1%) intermediate-risk patients had recurrent disease (P = 0.004). At median follow-up of 86 months, 1.2% of
low-risk patients and 8.9% of intermediate-risk had cancer-related deaths (P =0.02). Low-risk patients had significantly
better 5-year disease-free survival (98.2% vs 91.1%, P =0.01) and estimated 5-year overall survival (98.5% vs 91.1%,
P =0.01). DSI more than 10 mm and presence of LVSI were significantly associated with recurrence. However, LVSI
was an independent prognostic factor.

Conclusion: Stage IB1 cervical cancer patients had excellent survival. Low-risk patients had significantly better
survival. Presence of LVSI was an independent prognostic factor.
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Cervical cancer is one of the most common gynecologic mali-
gnancies and also a common cause of cancer-related death
worldwide. The standard of care for patients with early stage
cervical cancer is radical hysterectomy with pelvic lymph
node dissection, or radiotherapy with or without concurrent

chemotherapy [1]. Similar survival outcomes were reported
among these modalities [2, 3]. Adjuvant radiation after radical
surgery, which has been reported to decrease the incidence of
local recurrence, is usually recommended for patients with an
increased risk of recurrence depending on surgico-pathological
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risk factors. High-risk factors include positive surgical margin,
parametrial involvement and lymph node metastasis [4, 5].
Intermediate-risk factors include large tumor size, lymphovas-
cular space invasion (LVSI) and deep stromal invasion according
to Sedlis criteria [6, 7]. Patients with squamous cell carcinoma
or grade 1-2 adenocarcinoma, tumor size less than 2 centimeters
(cm), no LVSI, and depth of stromal invasion (DSI) less than
10 millimeters (mm) are classified as low-risk patients [8, 9].

The S5-year disease-free survival (DFS) and overall sur-
vival (OS) of patients with early stage cervical cancer treated
with radical hysterectomy is approximately 74%-90% and
83%-91%, respectively [10, 11]. However, patients without
high-risk factors had a higher 5-year OS (91%-96%) [12].
Aside from this, there are no data on the survival outcomes
for low-risk and intermediate-risk early stage cervical cancer
patients.

The aims of this study were to assess and compare the sur-
vival outcomes of low-risk and intermediate-risk patients with
stage IB1 cervical cancer who had radical hysterectomy and
pelvic lymphadenectomy and also to identify the prognostic
factors associated with the survival outcomes.

Materials and methods

This study was approved by the Institutional Review Board,
Faculty of Medicine, Chulalongkorn University (certificate of
approval no. 866/2014). All patients provided written infor-
med consent prior to any procedures.

This is a retrospective study that was conducted on pati-
ents with stage IB1 cervical cancer who had radical hysterec-
tomy and pelvic lymphadenectomy between January 1997 and
December 2013 at King Chulalongkorn Memorial Hospital.
Patients who had incomplete or insufficient medical records,
received neoadjuvant chemotherapy, lacked paraffin blocks,
had grade 3 or clear cell adenocarcinoma, neuroendocrine
tumors or mesenchymal tumors of histological type, had posi-
tive pelvic nodes, had parametrial involvement, and had posi-
tive margin were excluded. Clinicopathological variables such
as age, parity, history of conization, tumor histology, tumor
grading, tumor width, DSI, and LVSI were collected. All
pathological slides were reviewed by an independent gyneco-
logic pathologist who was blinded to the patients’ outcomes.
The tumor width was measured along the surface epithelium. If
prior conization was performed and residual tumor was found
on the hysterectomy specimen, the maximum depth of inva-
sion was defined as the deepest invasion either on conization
or hysterectomy specimen. Patients with squamous cell car-
cinoma or grade 1 or 2 adenocarcinoma, tumor size less than
2 c¢cm, no LVSI, and less than 10 mm of DSI were classified as
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low-risk patients [8, 9]. The rest of the patients were classi-
fied as intermediate-risk patients [6-9]. DFS was defined as a
period between the initial diagnosis and the time of recurrence
or last follow-up. OS was defined as a period from the diag-
nosis to cancer-related death or last follow-up. Statistical ana-
lysis was performed using SPSS software version 22. Student
t test and Pearson’s chi-squared test or Fisher’s exact test were
used to determine the differences in continuous and catego-
rical data, respectively. Survival was evaluated using the
Kaplan—Meier method and compared using the log-rank test.
Multivariate analysis was performed using Cox proportional-
hazards regression. Statistical significance was determined as
P-value less than 0.05, and the 95% confidence interval (CI)
for hazard ratio was calculated.

Results

Four hundred-eleven cervical cancer patients who had radical
hysterectomy and pelvic lymphadenectomy during 1997 and
2013 were identified. Eighty-two patients received neoad-
juvant chemotherapy; 59 patients did not have their paraffin
blocks; 30 patients had stage IA1 or IA2 on their final surgi-
cal specimen; 12 patients had clear cell adenocarcinoma, neu-
roendocrine tumors or mesenchymal tumors of histological
type; and 34 patients had positive pelvic nodes, parametrial
involvement, and positive margin; so all of them were exclu-
ded. Hence, a total of 194 patients were enrolled in this study.
There were 82 (42.3%) low-risk patients and 112 (57.7%)
intermediate-risk patients. The median age was 46 years
(range 2671 years) and was comparable between both groups
(46 and 45 years, P = 0.31). Forty-two patients (21.6%) had
conization prior to radical surgery. Squamous cell carcinomas
were the most frequent histological type (61.3%) detected,
followed by adenocarcinoma (33%) and adenosquamous car-
cinoma (5.7%). Most of the patients (82.5%) had microscopic
lesion or tumor size less than 2 cm. Fifty-one patients (26.3%)
had DSI more than 10 mm but 89 patients (45.9%) had more
than 50% of stromal invasion, and 87 patients (44.8%) had
positive LVSI.

Eighty-two patients (42.3%) met the definition for low-
risk cervical cancer patient. Median tumor size was 1 cm
(0-2 cm) and median DSI was 5.0 mm (0.5-9.9 mm), and
65 patients (79.3%) had less than 50% of stromal invasion.
Forty-seven patients (57.3%) had squamous cell carcinoma,
and 35 patients (42.7%) had adenocarcinoma.

Out of 112 patients with intermediate risk, the median
tumor size was 1.4 cm (0—4 cm) and median DSI was 9.1 mm
(322 mm), and most of them (64.3%) had squamous cell
carcinoma. Thirty-four patients (30.4%) had tumor size
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larger than 2 cm, 89 patients (79.5%) had positive LVSI, and
51 patients (45.5%) had DSI more than 10 mm. Sixty-two
patients (55.4%) had only 1 risk factor, 38 patients (33.9%)
had 2 risk factors, and 12 patients (10.7%) had all the risk
factors. From the intermediate-risk patients with only 1 risk
factor (62 patients), majority of them (45 patients, 72.6%) had
positive LVSI, 8 (12.9%) had large tumor size, and 9 (14.5%)
had DSI more than 10 mm.

Nineteen patients (9.8%) received adjuvant treatment
including radiotherapy (7.7%), chemotherapy (0.5%) and che-
moradiation (1.5%). More patients in the intermediate-risk
group had adjuvant treatment (14.3% and 3.6%, P = 0.07).
Twenty-one patients (10.8%) had recurrent disease of which
3 patients (3.6%) were from the low-risk group and 18 patients
(16.1%) were from the intermediate-risk group (P = 0.004).
Nineteen of the 21 patients (90.5%) with recurrent disease did
not receive any adjuvant treatment of which 3 patients were
from the low-risk group and 16 patients were from the inter-
mediate-risk group (P = 0.73). In contrast, only 2 of 21 pati-
ents who had received adjuvant radiation treatments (9.5%)
had recurrent disease and both of them had distant metastasis.
Among the intermediate-risk patients with only 1 risk factor,
7 patients (11.3%) had recurrent disease, 6 patients (9.7%)
had LVSI, and 1 (1.6%) had a large tumor size. All of these
patients did not receive adjuvant treatment. However, there
was no recurrent disease among patients who had only
1 risk factor with DSI more than 10 mm. The rate for recurrent
disease was higher in patients with 2 and 3 risk factors. There
were 7 patients (18.4%) who had 2 risk factors and 4 patients
(33.3%) who had 3 risk factors. Only 1 patient in each group
received adjuvant treatment.

Sub-analysis was done in 175 patients without adju-
vant treatments. Patients from the intermediate-risk group
had higher rates of recurrent disease (13.5% and 3.8%, P =
0.005) and cancer-related deaths (8.3% and 1.2%, P = 0.03),
which are shown in Table 1. Most patients (78.9%) had either
vaginal cuff or pelvic recurrence. Distant metastasis develo-
ped in 4 patients in the intermediate-risk group but none in

Table 1. Outcomes of patients without adjuvant treatment

Low-risk Intermediate-risk
patients (n =79) patients (n=96)

Recurrent disease 3(3.8%) 13 (13.5%) 0.005
Vaginal cuff 2 (2.5%) 5 (5.2%)
Pelvis 1(1.2%) 4 (4.2%)
Distant 0 (0%) 1(1%)
Local and distant 0 (0%) 3(3.1%)
Cancer-related deaths 1(1.2%) 8 (8.3%) 0.03

*P < 0.05 was considered as statistically significant.

Survival of stage IB1 cervical cancer = 29

the low-risk group. The recurrences in the intermediate-risk
group with 1-3 risk factors were 12.3%, 18.8%, and 42.9%,
respectively. All of those recurrent patients with 2 and 3 risk
factors had positive LVSI (93.8%), and 7 patients (43.8%)
had more than 10 mm stromal invasion. The cancer-related
deaths occurred in 8§ patients after recurrence (50%), of which
5 were pelvic recurrence and 3 were distant recurrence. The
median follow-up was 86 months (range 1-215 months). The
cancer-related deaths occurred in 11 patients (5.7%), of which
1 was from the low-risk group (1.2%) and 10 were from the
intermediate-risk group (8.9%) (P = 0.02). Nine of these pati-
ents (81.8%), 1 patient from the low-risk group and 8 patients
from the intermediate-risk group, did not receive adjuvant
treatment and developed recurrent disease.

There was a significant difference in DFS between both
groups as shown in Figure 1 (98.2% vs 91.1%, P =0.01). The
estimated 5-year OS was also statistically significant (98.5% vs
91.1%, P =0.01), which is shown in Figure 2. DSI more than
10 mm and LVSI were significant variables associated with
a worse DFS. Tumor size, histological type, percentage of
stromal invasion, and adjuvant therapy were not significant
prognostic factors as shown in Table 2. Multivariate analysis
demonstrated that only LVSI remained statistically significant
with hazard ratio of 5.84 (95% CI, 1.1 to 28.1, P = 0.03).

Discussion

The results from this study corroborate the findings previously
reported [10—12] that stage IB1 cervical cancer patients treated
with radical surgery had good survival outcomes. However,
when the survival outcomes of low-risk patients were com-
pared to those of intermediate-risk patients, there were sig-
nificant differences detected. Previous studies [6, 7] showed
that the presence of 3 intermediate-risk factors were associ-
ated with poor survival outcomes. This study confirmed that
the survival outcomes of low-risk patients were significantly
better than those of intermediate-risk patients.

The favorable histological type, tumor size less than 2 cm,
DSI less than 10 mm, and no LVSI had been reported to have
better prognosis. For this study, the squamous cell carcinoma
was the most common histological type detected, which was
similar to previous studies [6, 10, 11]. However, the prognostic
significance of histology is quite controversial. Some studies
showed adenocarcinoma as a poor prognostic factor, whereas
others have reported that it could not distinguish between ade-
nocarcinoma and squamous cell carcinoma [13—15]. For this
study, the histological type was not an independent prognostic
factor. Other prognostic factors for early stage cervical cancer
have been reported such as tumor size, LVSI, and DSI [7].
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Figure 1. Disease-free survival between low-risk and intermediate-risk stage IB cervical cancer patients

Because of these factors, the authors evaluated the survival
outcomes of 194 cervical cancer stage IB1 patients with and
without these factors. DSI more than 10 mm and LVSI were
significantly associated with a worse DFS. However, after
multivariate analysis, LVSI remained as an independent pro-
gnostic factor. This result was comparable to previous studies
that showed that LVSI was a poor prognostic factor [7, 10,
16—-18]. Twenty percent of the patients with LVSI had recur-
rent disease, but only 4% of the patients without LVSI had
recurrent disease. Therefore, LVSI alone may be sufficient
enough to provide information whether the patient should
have an adjuvant treatment.

DS is also an important prognostic factor. However, there
are no consensuses for the cutoff level. Traditionally, more than
one-third stromal invasion was used for 1 intermediate risk [6].
Unfortunately, more than 50% of stromal invasion is usually
defined as having deep stromal invasion, and it was found to
be as an independent risk factor for recurrence [19, 20]. Never-
theless, the findings from this study support that DSI more than
10 mm was associated with a poorer survival outcome [18, 21].

As for the tumor size, many studies revealed that size
more than 4 cm can affect the survival outcomes [7, 10, 11].

Sevin et al. showed that tumor size larger than 2 cm was a sig-
nificant prognostic factor [18]. In contrast, this study did not
detect any significant differences among patients with tumor
size larger than 2 cm. Since a large tumor size often associ-
ated with parametrial and pelvic node involvement [18, 22],
however patients with parametrial or pelvic node involve-
ment were excluded from this study. This may explain why
the tumor size alone was not associated with poorer outcome
in this study.

The GOG study had established that certain patients with
intermediate risk had a 31% recurrent risk after radical hyste-
rectomy and pelvic lymphadenectomy [7]. Intermediate-risk
patients in the GOG study were defined as those who had at
least 2 out of 3 risk factors; however, the intermediate-risk
patients in this study had at least 1 risk factor. As a result
of this, the recurrent rate was lower [16.1%] in this study.
Regardless of these findings, it has been reported that adju-
vant radiotherapy can significantly lower the recurrent rate
in women with these risk factors [6]. The results from this
study corroborated that few patients with adjuvant treatment
had recurrent disecase. However, it should also be noted that
the adjuvant treatment cannot improve the DFS because the
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Figure 2. Overall survival between low-risk and intermediate-risk stage IB cervical cancer patients

Table 2. Prognostic variables associated with a 5-year DFS

|
84

Variables 5-year DFS (%) P 95% Cl

Histology 0.79 0.35-2.33
Squamous cell carcinoma 92.7
Adenocarcinoma 98.2
Adenosquamous carcinoma 834

Depth of stromal invasion 0.04 1.02-9.00
10 millimeters or less 95.2
More than 10 millimeters 91.1

Stromal invasion (%) 0.27 0.60-5.66
<50% 94.9
>50% 93.6

Tumor size 0.12 0.75-7.97
2 centimeters or less 94.1
More than 2 centimeters 96.6

Lymphovascular space invasion 0.003 1.59-32.32
Negative 97.4
Positive 20

Adjuvant therapy 0.23 0.44-3.87
No 94.6
Yes 99.8

Cl, confidence interval; DFS, disease-free survival.

number of recurrent patients in the intermediate-risk group
was too small to detect any significant differences. Even
though adjuvant radiotherapy can lower the recurrent rate,
but its morbidities related to the radiation such as bladder and
bowel dysfunction are of concern [23, 24]. As a result of this,
adjuvant radiotherapy should be reserved for patients with
high risk for recurrent disease. Adjuvant radiotherapy is not
recommended for patients with low risk for recurrent disease,
and those patients with only 1 risk factor, besides LVSI, did
not benefit from such treatment. Considering this, LVSI is an
important prognostic factor that is independently associated
with the survival outcome.

Conclusion

Stage IB1 cervical cancer patients who had radical surgery
generally had excellent survival outcome, but low-risk pati-
ents had a better survival outcome compared to intermediate-
risk patients. LVSI was independently associated with a better
survival outcome. Thus, an adjuvant treatment may be benefi-
cial for patients with LVSI.
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