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INTRODUCTION

Worldwide, cervical cancer is the fourth most
common cancer affecting females, after breast,

colorectal and lung cancer1. In developed countries,
over the last years,  cervical cancer mortality has shown

a decreasing rate, in parallel with the decrease in inci-
dence, due to the compliance to organized screening
programs2. 
In fact, nearly 46% of women with cervical cancer

are diagnosed at an early stage and more than 40% of
women with early stages are affected during reproduc-
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tive age3,4.
Early-stage cervical cancer has a good prognosis,

with survival rates at 5 years of 95% for stage IA and
90% for IB. However, while offering the potential for
disease cure, treatment often results in the loss of fu-
ture fertility. Thus, treatment of cervical cancer at re-
productive ages is a major challenge regarding the
preservation of the reproductive function and the ovar-
ian function4.
In 2017, the staging system for cervical cancer was

revised by The International Federation of Gynecolo-
gy and Obstetrics (FIGO). Major changes were that for
stage IB disease, sub-stage increases with every 2 cm
in tumor size: stage IB1 (<2 cm), stage IB2 disease
(2–3.9 cm), and stage IB3 (≥4 cm). Early stages are
therefore considered ≤ IB11.
The options for surgical treatment in early stages are

total hysterectomy, radical hysterectomy and fertility-
-sparing procedures including conization or radical
abdominal, vaginal, or laparoscopic trachelectomy
with pelvic lymphadenectomy1.
In patients who don’t want to preserve fertility, con-

servation of the ovaries, may protect them from cli-
macteric symptoms, which often seriously impairs
their quality of life, and from menopause-related long-
term complications such as osteoporosis and cardio-
vascular disease5,6.
However, the need for further radiation therapy can

cause ovarian damage through a reduction in the pri-
mordial follicle pool. Therefore, it makes sense to per-
form an ovarian transposition at the time of the main
procedure, taking the ovaries out of the pelvic irradia -
tion field7,8.
The aim of this retrospective observational study is

to examine the characteristics, treatment and survival
outcomes of reproductive-aged women with early-
-stage cervical cancer at a tertiary care center over a
period of 10 years.

METHODS 

Retrospective data collection was performed after ap-
proval from the institutional review board at a tertiary
care center. Data from patients with early stage cervi-
cal cancer (stage IB1< 2cm) aged 40 years and younger
treated between 2008 and 2017 at that institute were
collected. 
Variables selected included patient demographics,

tumor information, treatment types, obstetrical out-

comes and survival outcomes. Patient demographics
included age, year at diagnosis and obstetrical history.
Tumor information included cancer stage, histologic
subtype, tumor size, and lymphovascular space in-
volvement. Treatment types included surgical treat-
ment (conization, trachelectomy, total hysterectomy
or radical hysterectomy, along or not with lym-
phadenectomy and ovary transposition) and posto -
perative treatment (radiotherapy and chemotherapy).
Obstetrical outcomes included attempted pregnancy
and its result. Survival information included disease-
-specific survival and overall survival.
Patients, tumor and treatment characteristics were

summarized by count and percentage or median, mi -
nimum, and maximum as appropriate. A binary logis-
tic regression model was used to determine indepen-
dent factors associated with ovary conservation at ra -
dical hysterectomy, and the magnitude of statistical
signi ficance was expressed as an adjusted odds ratio
(AOR) with 95% confidence interval. Statistical ana -
lysis was performed using SPSS v. 23.0. P<0.05 was
considered statistically significant.

RESULTS

In 2008-2017 period, a total of 75 women with stage
IA1- IB1 (< 2 cm) cervical cancer and ≤40 years at the
time of diagnosis were treated.  Demographic and cli -
nical characteristics are summarized in Table I. 
Sixty five percent (49) of the cases were diagnosed

in the first 5 years of the study, with a reduction of 47%
of the number of diagnosed cases of early cervical can-
cer in reproductive age women in the subsequent 5
years (Figure 1). 
The median age at diagnosis was 36 years, with 63%

(47) of the patients in the group 35-40 years. There
were no statistically significant differences in the aver-
age age of diagnosis in the first and second 5 years of
the study (35.06 vs 34.81; p=0.794). 
With respect to obstetrical history, 29.3% (22) were

nullipara and 26.7% (20) with ≥ 2 deliveries. Sixty five
percent (49) were squamous carcinomas, 29% (22)
adenocarcinomas and 5% (4) of other histopatholo gic
types (adenosquamous carcinoma (2), clear cell ade-
nocarcinoma (1), small cell carcinoma (1)). From 2008
to 2017, there was an increase in the proportion of ca -
ses of adenocarcinoma of the cervix among women 
≤ 40 years, with 26.5% in 2008-2012 and 35% in
2013-2017 period. Most of the cases (61%) were
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diagno sis at stage IB1 (Figure 2). 
Surgical treatment was the first-line option for all

the patients: 8% (6) cases of cervical conization, 7% (5)
vaginal trachelectomy with pelvic laparoscopic lym-
phadenectomy, 21% (16) simple extrafascial hysterec-
tomy and 64% (48) radical hysterectomy (Table II). 
Overall, irrespective of the type of surgical treat-

ment, 75% (56) had conservation of ovaries and 25%
(19) had not. Ovary-sparing surgical treatment was
performed in 45% (10) of cases with adenocarcinoma
histology, 83% (24) of stage IA and 70% (32) of stage
IB1 disease. 
The cases of cervical conization were all squamous

histology, stage IA1, without lymphovascular invasion.

Two of them had term vaginal deliveries after the pro-
cedure, and 1 is pregnant at the time of the investiga-
tion. No cases of evidence of recurrence of the disease
were detected.
Vaginal trachelectomywith pelvic laparoscopic lym-

phadenectomy was the selected procedure in 5 cases.
Four cases were stage IB1 tumors and 1 case was stage
IA2; all squamous cell carcinoma and 1 with lympho-
vascular invasion. There was one infected lymphocele,
drained by radiologic-guided puncture. All of them
had no evidence of recurrence of the disease. Three
women got pregnant, one of which had a preterm de-
livery, another a cesarean section at term of pregnan-
cy and one has, at the time of the investigation, a mul-
tiple spontaneous pregnancy in the second trimester. 
Simple extrafascial hysterectomy was performed in

16 cases, 2 of them with bilateral salpingo-oophorec-
tomy, and 7 by laparoscopic approach. Radical hys-
terectomy with pelvic lymphadenectomy was per-
formed in 48 cases, 65% (31) with preservation of the
ovaries (30 with ovarian transposition) and 35% (17)
with bilateral salpingo-oophorectomy. Four cases were
performed by laparoscopic approach in the last 2 years
of the study. Morbidity was reported in 2 cases: liga-
tion of the right ureter and lymphocele above the ex-
ternal iliac vessels. 
In a multivariable analysis of factors associated with

ovarian conservation on radical hysterectomy, among
the histologic subtypes, those with squamous cell car-

QUADRO I. PATIENT DEMOGRAPHIC AND CLINICAL
CHARACTERISTICS (N=75)

Characteristic Value
Age at diagnosis, years (median ± SD) 36 ± 4,159
Gestations, n (%)
Nuligest 23 (30,7)
1 25 (33,3)
2 16 (21,3)
≥3 8 (10,7)

Parity, n (%)
Nulipara 22 (29,3)
1 29 (38,7)
2 17 (22,7)
≥3 3 (4)

Vaginal birth, n (%)
0 28 (37,3)
1 26 (34,7)
2 13 (17,3)
≥3 3 (4)

Stage at diagnosis, n (%)
IA1 26 (34,7)
IA2 3 (4)
IB1 46 (61,3)

Histology, n (%)
Squamous 49 (65,3)
Adenocarcinoma 22 (29,3)
Small cell 1 (1,3)
Adenosquamous 2 (2,7)
Clear cell 1 (1,3)

Lymphovascular invasion, n (%)
No 49 (65,3)
Yes 20 (26,7)
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FIGURA 1. Cases diagnosed over the years
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the disease (small cell carcinoma), and another rela -
ted to alcohol abuse. 

DISCUSSION

In this study, the number of cases of early cervical can-
cer was lower in the second half of the study, accor ding
to the trend to reduce the incidence of cases in deve -
loped countries, probably due to the implementation
of organized screening programs.
Moreover, we found a slightly higher proportion of

adenocarcinoma histology than the described in the
literature (29% vs 15-25%) and a mild tendency to in-
crease the proportion of adenocarcinoma histology
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FIGURA 2. Histopathology diagnosis over the years.

TABLE II. TYPES OF SURGICAL TREATMENT PERFORMED

Procedure n (%)
Cervical conization 6 (8) • Squamous histology 

• Stage IA1
• Without lymphovascular invasion

Trachelectomy with pelvic laparoscopic 5 (6,7) • All squamous histology
lymphadenectomy • 4 cases stage IB1

• 1 case stage IA2
• 1 case with lymphovascular invasion (1B1)

Simple extrafascial hysterectomy 16 (21,3) • 2 cases with bilateral anexectomy
• 7 cases by laparoscopic approach

Radical hysterectomy 48 (64) • 65% (31) of cases with preservation of the ovaries (30 with
ovarian transposition) 

• 35% (17) with bilateral anexectomy
• 4 cases by laparoscopic approach 

cinoma histology were more likely to have ovarian con-
servation (adjusted OR 11.03, 95% CI 2.66–45,61, p
0.001) compared with non-squamous subtypes, after
adjusting for other confounding factors such as patient
age, year of diagnosis and FIGO staging. 
Twelve patients had done adjuvant treatment: 5 ra-

diotherapy, 3 radiotherapy plus brachytherapy and 4
chemoradiotherapy.
Recurrence of the disease and survival outcomes

were analyzed in 74 cases, as one of the cases was lost
in follow-up (on average 5 years). Recurrence was re-
ported in 4% (3) of the cases, 2 adenocarcinomas and
a small cell carcinoma, submitted to radical hysterec-
tomy, 2 of them with bilateral salpingo-oophorectomy
(Table III). There was one case of mortality related to
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over the years9. As well described, in developed coun-
tries, an increase in the proportion of adenocarcinoma
in the last years is probably not only a consequence of
the reduction of epidermoid carcinomas as a result of
screening programs, but also due to the greater diffi-
culty in diagnosis of pre-invasive glandular lesions. 
Although few trachelectomies were performed in

our study, the proportion of women who underwent
this procedure is significant (7%), considering some
large studies reporting rates of 1.2 – 4.5%10. Previous
studies have shown that vaginal trachelectomy is a safe
procedure with a  a good prognosis for women with
stage IA2-IB1 lesions11. A systematic review in 485
women from 29 studies confirmed the safety of trache -
lectomy, as only 3.8% of women experienced recur-
rence and 0.4% died after a median follow-up of 31.6
months12. In our population, although the few cases of
recurrence and mortality, this procedure seems to be
not inferior to hysterectomy. Further studies are need-
ed to compare cause-specific survival and overall sur-
vival among young women with early-stage cervical
cancer who underwent fertility-sparing procedures or
hysterectomy. We also cannot draw conclusions about
the obstetric outcome after trachelectomy as it was the
treatment in only 5 cases.
Ovarian preservation in young women has many

advantages, including reducing the risk of osteoporo-
sis, providing protection against cardiovascular di sease
and conservation of the reproductive potential, with
possible use of surrogacy5. There are also recent po -
pulation-based studies supporting the association of
early oophorectomy and increased mortality13,14. It is
now well established that the risk of occult ovarian
metastasis is low and conservation of the ovaries is safe
in surgical treatment of early-stage cervical cancer15,16. 
The rates of ovary-sparing surgery are higher com-

paring to data found in the literature, with 83% vs 60%
for stage IA disease and 70% vs 40% for stage IB di -
sease5,6. Multiple studies report a higher risk of ovari-
an metastasis with adenocarcinoma histology com-

pared with squamous histology, that may prevent
teams to plan an ovary-sparing surgical treatment5. In
our study there is also a lower proportion of cases with
ovarian conservation (45%) in the subgroup of ade-
nocarcinoma histology, possibly due to the evidence
reported by the older studies. Moreover, exploring the
factors that may be associated with ovarian conserva-
tion on radical hysterectomy, in our study, squamous
histology was found a predictor of ovarian conserva-
tion, adjusting for other possible confounders. How-
ever, more recently many large prospective cohort
studies had found that ovarian conservation even in
early-stage adenocarcinoma is a safe procedure17,18,5,19.
Ovarian transposition is now established as a simple

procedure with very low rates of morbidity. A recent
systematic review showed that ovarian transposition is
highly associated with preservation of ovarian function,
and with a low risk of metastases in the transposed
ovaries7,8. In this study, ovarian transposition was per-
formed in almost all cases (30) of radical hysterectomy
with conservation of the ovaries, although data was
lacking about the function of the transposed ovaries.
In this retrospective study, laparoscopic approach

was used in 8% of the cases of radical hysterectomy.
This is a procedure with a very steep learning curve,
and a recently published prospective randomized tri-
al caused some entropy in the field, as it demonstrat-
ed that this minimal invasive approach was associated
with worse outcomes, as lower rates of overall survival
and disease-free survival, comparative to open ab-
dominal radical hysterectomy20. Two other recent re-
ports came to question the therapeutic equivalency of
minimal invasive vs open approaches21,22. As the size of
the tumor is an important factor in the outcome of
these procedures, the new FIGO 2018 staging system
of uterine cervix support and complement these re-
sults, as survival was evaluated in FIGO stage IB1
(<4cm), but without applying the new 2018 FIGO
staging system (IB1 - <2 cm)23. Further studies res -
tricting the size of the tumors, considering this new

TABLE III. CHARACTERISTICS OF THE CASES WITH RECURRENCE OF THE DISEASE

Age at diagnosis Histology Stage Treatment Disease-free interval
Case 1 28 Small cell carcinoma IB1 Radical hysterectomy1 8 months
Case 2 34 Adenocarcinoma IB1 Radical hysterectomy1 68 months
Case 3 35 Adenocarcinoma IB1 Radical hysterectomy 16 months

1. with bilateral salpingo-oophorectomy
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staging system, may have different results. Probably
safe selection of the best candidates to minimal inva-
sive approach, based on the presence or absence of risk
factors, may help to overcome this question. For now,
based on the actual evidence, the European Society of
Gynaecological Oncology (ESGO) issued a statement
reinforcing that “open approach is the gold standard”24.
Despite the small case series, our study found a high

proportion of reproductive-aged women with early-
-stage cervical cancer submitted to ovary-sparing sur-
gical treatment, with promising results concerning to
recurrence, mortality and pregnancy rates. These rates
were, as expected, very low in this study, which pre-
vents us to do a survival analysis comparing different
surgical types.
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