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ABSTRACT
Cervical cancer is a malignancy in women that cause major impacts, not only biologically, but 
also in various aspects of life. On patients during reproductive age, cervical cancer poses 
severe sexual and reproductive debilitation. Trend in the onset of first diagnosis is moving 
towards younger age, and mostly affect women in their reproductive age. This would give a 
bad impact on the sustainability of the patient’s reproductive function. Until now, fertility-
sparing approach for the management of early-stage cervical cancer is still rare in Indonesia. 
However, some options of conservative surgical therapy are available for patients who desire 
fertility, namely conization, simple tracellectomy, radical trachelectomy, and also neo-
adjuvant chemotherapy. These options have been proven effective and safe, while 
maintaining patients’ reproductive functions. 

ABSTRAK

Kanker serviks merupakan suatu penyakit keganasan pada wanita yang memiliki dampak luas, 
tidak hanya pada tubuh penderita, namun juga berbagai aspek kehidupan penderita. Pada 
penderita di usia reproduktif, kanker serviks menimbulkan masalah seksual dan reproduksi 
yang berat bagi penderita. Kini usia dimana terjadinya kanker serviks mulai menunjukkan 
kecenderungan yang semakin muda yang tentunya memberikan dampak buruk terhadap 
keberlangsungan fungsi reproduksi pasien. Hingga saat ini, tatalaksana kanker serviks stadium 
awal dengan pendekatan fertility-sparing masih jarang dilakukan di Indonesia. Namun, 
beberapa pilihan terapi bedah konservatif tersedia bagi pasien yang menginginkan fertilitas, 
yakni konisasi, trakelektomi sederhana, trakelektomi radikal. hingga pemberian kemoterapi 
neo-adjuvant. Pilihan terapi ini telah terbukti efektif dan aman, serta mampu mem per-
tahankan fungsi reproduksi pasien.

PENDAHULUAN

Cervical cancer is a cancer affecting women and causing 275,000 deaths that 
ranks second in the world in terms of total incident and mortality rates,.1 In 
America, cervical cancer ranked third amongst gynecologic cancers, with 12,990 
new cases, and 4,120 deaths in 2016.2 A national survey in Indonesia shows 
20,928 new cases per year and was the most common gynaecologic cancer in 
2012.3 Nowadays, the age of the patient at the time of diagnosis tends to be 
younger. The World Health Organi za tion (WHO) states that in Indonesia most 
cervical cancers are diagnosed at the age of 15-44 years, which is the 
reproductive age.3 Low income and low educational level are significant risk 
factors.4 It is thought that early detection programs serve a major role. 
Approximately 59% of patients younger than 30 are diagnosed by screening, 
and 61% of these are found in the first screening.5 In the UK by 2016, there is 
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an estimated 95% decrease in the incidence of stage III 
cervical cancer and above after the implementation of 
periodic screening programs.6 This poses a new problem, 
as about 40% of patients with early-stage cervical cancer 
that are diagnosed at reproductive age, have strong 
desire to maintain fertility.7 Along with the improving 
economy, childbearing age women in large cities tend to 
become pregnant at an older age. Thus, more women 
will be diagnosed with cervical cancer before ever having 
children.7,8 Therefore, various treatment options have 
been developed for early-stage cervical cancer patients, 
who still want to maintain fertility, without reducing 
survival rate.

Until recently, the principle of cervical cancer therapy 
is similar for all stages, i.e. surgery or radiation for 
primary tumors, and adjuvant therapy for metastatic 
potential.8,9 In early-stage cervical cancer, several surgical 
options are available namely conization, simple trache-
lectomy and radical trachelectomy combined with pelvic 
lymphadenectomy.10-13 The survival and recurrence rates 
of the treatments depend on the stage at diagnosis, 
histologic type, lympho-vascular space invasion, and the 
tumor free margin.14 In general, these existing conser-
vative surgical options have shown promising results.15,16

Early-Stage Cervical Cancer
The term microcarsinoma of uterine cervix was first 

proposed by Mestwerdt (1947). In 1974, the Society of 
Gynecologic Oncologists (SGO) proposed a term of 
microinvasive carcinoma that included lesions involving 
basement membranes to a depth of 3 mm or less, 
without evidence of lymphovascular space involvement 
(LVSI). It was not until 1995 that the International 
Federation of Gynecology and Obstetrics (FIGO) adopted 
the term microinvasive-stage into stage IA1 and IA2, but 
LVSI was not a determinant.9 Nowadays, most literatures 
use the term early cervical cancer to describe tumors 
that are confined in the cervix, measuring ≤ 4 cm, in the 
absence of any apparent evidence of metastasis in 
surrounding structures and distant organs (stage IA1 - 
IB1).11

Epidemiology
Globally, it is estimated that 530,000 new cases and 

275,000 deaths occur in 2008.9 In 2016, 12,990 new 
cases and 4,120 deaths from cervical cancer were 
reported in the United States.2 Cervical cancer is the 
most common cancer in Africa, East Asia, South Asia, and 

Melanesian countries.9 Incidence of cervical cancer in 
Southeast Asia reaches 16.6 per 100,000 women, in 
which Indonesia ranks fourth with a rate of 17 per 
100,000.3 In 2012 a research in Indonesia showed that 
cervical cancer is the most common gynecologic cancer, 
with 20,928 new cases per year.3 In most less-developed 
countries as in Africa, about 95% of cervical cancer cases 
are detected at an advanced stage.17

In more developed countries, the incidence of cervical 
cancer begins to show changes at the age and stage of 
diagnosis, due to various methods of early detection. In 
the United States, about 56.45% invasive cancers have 
been diagnosed at a local stage in the last 35 years.18 
Similarly in Ireland, 55% patients are diagnosed in stage I.19 
Cervical cancer is the third most common cancer in 
women younger than 40, of which about 42% of all cases 
are diagnosed before age 45, and about 40% of early-
stage cervical cancer patients are young women who 
want to maintain fertility. In the United Kingdom, the 
number of new cases with age less than 25 years tripled 
within the last decade.7

History Of Fertility-Sparing Surgery
Lymph nodes involvement has been recognized to be 

a major risk factor for recurrence and metastasis in 
cervical cancer, in addition to histologic types, depth of 
invasion, and tumor size.20,21 Since the introduction of 
microinvasive carcinoma, studies have sought to relate 
postoperative findings and patient’s prognosis. It was 
reported that malignant cells in the lymph node were 
found in less than 1% of stage IA1 squamous carcinoma 
patients, as well as rare LVSI number which is directly 
proportional to the depth of invasion. In cases of stage 
IA1 and IA2 adenocarcinoma undergoing pelvic 
lymphadenectomy, only in 1.5% cases that malignant 
cells were found in the lymph nodes, and 3% was LVSI 
positive. The overall prognosis of the patient is good in 
early-stage cervical cancer. This raises the notion that 
less radical and fertility-sparing options may be considered 
for this group.9

In 2006, the American Society of Clinical Oncology 
(ASCO) issued recommendations on the importance of 
assessing fertility issues when dealing with cancer 
patients at reproductive age.11,22 In the past, conservative 
surgical method may only be applied to FIGO stage IA1 
cervical cancer, while in stage IA2 and above, radical 
hysterectomy and pelvic lymphadenectomy or radiation 
therapy will be issued.8
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In 1994 at the annual SGO meeting, Daniel Dargent 
and colleagues presented an eight-year experience on 
vaginal radical trachelectomy (VRT) combined with 
laparoscopic pelvic lymphadenectomy as a fertility-
sparing surgery for early-stage cervical cancer, subsequently 
known as Dargent surgery. Abdominal radical trache-
lectomy (ART) is another approach firstly introduced by 
Eugen Aburel in 1932. It was not until 1997 that this 
technique was again introduced by Del Priore and Smith, 
who implemented paraservical tissue resection as close 
as Piver type III extended hysterectomy.8,23

Recent trend leads to a less radical approach in 2007, 
which was introduced by Rob et al. Such action is 
laparoscopic pelvic lymphadenectomy with or without 
sentinel node mapping, followed by simple trache lec-
tomy or conization when no malignant cells are present 
in the lymph nodes.24,25

Patient’s Eligibiity 
It has been reported that about 48% of women with 

early-stage cervical cancer undergoing radical hysterec-
tomy fulfill the criteria for conservative surgery.22 How-
ever, before deciding on a conservative option, there are 
certain indications and conditions that have to be met. 
The general criteria for conservative surgery can be seen 
in Table 1. The main histopathologic criteria that should 
be evaluated are regional lymph node involvement, 
tumor size, and histologic type. LVSI status and depth of 
stromal invasion are not contraindication, but are con-
sidered as risk factors for recurrence in various studies.14

Tumor size of less than 2 cm is the best candidate for 
conservative surgery (FIGO stage IA1 - IB1)  .8 In cases with 
the largest tumor diameter of ≤ 2cm, superficial stromal 
invasion, and negative LVSI, the parametric and lymph 
node invasions were only 1% and 2.4% respectively.21 
Whereas in small tumors and negative lymph node 
metastasis, the parametric involvement was only found 
as much as 0.6%.26 Tumors measuring ≤ 2 cm were also 
reported to have a good prognosis.27 The size of tumor 
can be measured by direct physical examination, col po-
scopy, or magnetic resonance imaging (MRI).26,28 
Yamazaki et al suggested the use of conservative therapy 
in tumors less than 25 mm in size and volume less than 
5.000 mm3 on MRI examination.28 Tumors larger than 2 
cm had a greater risk of extrauterine spread and a higher 
recurrence rate than tumor-sized less than 2 cm (20.8% 
vs 2.9% on VRT, and 18.2% vs. 1.6% in ART).8

Table 1. General criteria of fertility-sparing surgery

Patient Criteria
• A strong desire to maintain pregnancy
• Reproductive age with good pregnancy opportunities (< 40–45 

years)
• Have received and understood information about the available 

options and the selected therapy

Tumor Criteria
• Tumors confined to the cervix (≤ 4 cm in largest diameter), 

preferably in tumors confined to ectocervix
• Minimal endocervical involvement, proven through colposcopy 

and /or MRI examination
• Small-cell neuroendocrine histologic type is the exclusion 

criterion
• There is no evidence of lymph node involvement and /or distant 

metastases

Facility Criteria
• Have good standards and quality control on the implementation 

of conservative surgical therapy
• Experienced operators

* Women with tumors larger than 4 cm are potential candidates 
for adjuvant chemotherapy.

Histologic type is also said to affect the clinical 
outcome, but has not shown consistent results. In recent 
decades, adenocarcinoma and adenosquamous carcinoma 
incidences have increased in comparison with squamous 
carcinoma, especially in younger age populations.29 Several 
studies have reported higher recurrence and lower survival 
rates in adenocarcinoma, while other studies found no 
significant difference in disease-free time.29,30 Therefore, 
it is considered rational to apply a similar approach 
between the three histologic types.9 Endometrioid 
carcinomas often appear at the proximal endocervical 
canal, and are associated with long-term recurrence and 
poor survival rates in early-stage cervical cancer.9,31 Small-
cell neuroendocrine tumors should not be included, 
because the prognosis is worse compared to others.8

SURGICAL OPTIONS
Conization

The first description of a funnel amputation of uterine 
cervix or now referred to as conization, was reported by 
Sturmdorf in 1916. At that time this technique had a 
considerable risk of bleeding, and hemostasis was 
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performed by mucosal flap suture over excision. Until 
then in 1954, Thornton et al suggested lateral cervical 
sutures for hemostasis. This technique subsequently 
experienced various developments by clinicians, such as 
the use of electroconization by Hahn (1948) and the 
freeze conization by Sherif (1963).32

Currently there are two commonly used conization 
techniques which are loop electrocauterization excisional 
procedure (LEEP) and cold knife conization (CKC). Both of 
these techniques have been suggested by the WHO panel 
of experts as the preferred therapy for precancerous 
lesions.33 Cold knife conization provides accurate excision 
and allows for better histologic evaluation including 
tumor margin evaluation however it is associated with 
greater surgical haemorrhage. While LEEP is technically 
easier, less time consuming, and less bleeding, it may 
cause electrocauter artifacts that makes histopathologic 
evaluation of tumor margin difficult.34,35

It was reported in various literatures that in early-
stage cervical cancer patients, who undergo diagnostic 
conization and then treated with trachelectomy, showed 
no cancer residue in cervical specimens in about 40-65% 
of the cases.24 From all early-stage cervical cancer 
patients undergoing radical hysterectomy, it is estimated 
that 26% are good candidates for conservative surgery.36 
Various studies have reported very low lymph node 
involvement in FIGO stage IA, which is only about 1.5%. 
In fact, in stage IA cervical cancer with stromal invasion 
depth of ≤ 5 mm, no lymph node involvement was 
found.27

In patients with early-stage cervical carcinoma, 
especially in stage IA1 and IA2, parametrial involvement 
was reportedly low.38,39 It was reported that from all 
early-stage cancers, approximately 7.7% had parametrial 
involvement. However, when it includes only patients 
with low risk characteristics (adenosquamous, squamous 
cell carcinoma and adenocarcinoma histology, tumor size 
<2 cm without LVSI), no parametrial involvement was 
found in the sample.26 Other study reported that para-
metrical involvement was only about 0.6% in patients 
with tumor size < 2 cm, negative lymph node, and depth 
of invasion ≤ 10 mm.24

Lymphovascular space involvement is rare in stage 
IA1, and its presence does not affect FIGO stage, though 
it is said to be a risk factor for recurrence.9,40 To date, the 
impact of LVSI on the prognosis of micorinvasive 
carcinomas is controversial.9 In some centers, patients 
with stage IA1 cancer that show positive LVSI from 
diagnostic conization, definitive conization is carried out 
preceded by lymphadenectomy; nodal involvement is 
confirmed with frozen section.27,41 Conization must 

ensure that the cervical specimen margin is free from 
invasive or preinvasive cancer lesions. If the first 
conization cannot achieve tumor free margin, then re-
conization must follow.9,27 However, Lee et al reported 
that there is no relationship between LVSI status with 
pathology examination results, as well as between tumor 
margin status and follow-up results. Thus, conization is 
considered safe and effective for stage IA1 carcinoma, 
regardless of tumor margin status and LVSI.9,42 Conization 
in adenocarcinoma is controversial due to the difficult 
diagnosis of microinvasion in this type.10 However, most 
authors suggest that adenocarcinoma and squamous 
carcinoma are treated the same at stage IA1.9,10,43

Conization can also be considered in stage IA2 and IB1 
cervical cancers with low risk characteristics (tumor < 2 cm, 
age < 45 years, low risk histology). One study involving 
36 stage IB1 cervical cancer patients aged 24–40 years 
old who were treated with conization or re-conization 
(due to lack of tumor free margin), only one patient had 
a recurrence after 34 months post-therapy.26 To reduce 
the risk of recurrence, conization may be preceded by 
laparoscopic lymphadenectomy. In a group of patients 
undergoing pelvic lymphadenectomy, the parametrial 
involvement rate was only 0.4% in patients with negative 
lymph node involvement.26 If frozen section result shows 
no nodal metastasis, wide conization may be performed.24,26 
There are several factors that may increase the risk of 
occurrence such as older age, postmenopause, presence 
of clinical symptoms and invasive carcinoa at specimen 
margin or endocervical involvement.44 However, the risk 
of residual disease and repeat surgery is low in patients 
with stage IA1disease.45 

In general, conization is an adequate therapy for stage 
IA1 and the prognosis is good. In a study by Andikyan et 
al (2014) they reported no recurrencewithin 17 months 
post-conization.47 Bisseling et al reported no recurrence 
within 72 months post-conization in 29 patients with 
stage IA1 and IA2. The study by Tseng et al obtained 
100% survival rate within 6.7-year post-conization.48 
Wright et al studied 1.409 patients and reported that the 
5-year survival rate was similar between patients with 
stage IA1 undergoing hysterectomy and conization (99% 
vs 98% ). In patients with stage IA2 squamous type, no 
death was found during 18-year post-conization period.49 
Research by Fagotti et al in stage IA2 or IB1 patients 
showed no recurrence in the mean 16-month period.49 
When compared to hysterectomy, adenocarcinoma stage 
IA2 patients who underwent conization had similar 
5-year survival rate. However, in the squamous histologic 
type, hysterectomy provides slightly better survival 
(96.3% vs. 90.2%).49 
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Simple Trachelectomy
In stage IA2 and IB1, radical trachelectomy is the 

treatment of choice in terms of conservative approach. 
It provides good fertility outcomes, but not as good as 
conization, and is also associated with morbidity from 
parametrectomy.10,49 Therefore, questions about the need 
for radicality in trachelectomy arises, supprted by studies 
showing that the parametrial involvement is very low in 
some groups.8,49,50

Various studies show that the parametrial involvement 
is ver low (less than 1%) in patients with tumor sized ≤ 2 
cm, in the absence of deep stromal (> 10 mm) invasion, 
LVSI, and lymph node maetastasis.49 Generally, in early-
stage patients with low risk characteristics, parametrial 
involvement is only less than 1% (0-0.6%).10.50 Volumetry with 
MRI can estimate tumor size and volume.28,51 MRI can 
also be used to estimate the range of stromal infiltration 
and extent of unaffected stroma.8 Most authors suggest 
simple trachelectomy for those with low-risk histologic 
types (adenosquamous, adenocarcinoma, and squamous). 
In patients with high-risk histology (sarcoma, neuro-
endocrine, and serous), the impact of lower radicality on 
patient’s prognosis is not well established.49-52

Positron emission tomography/computed tomography 
(PET-CT) scans can be used for lymph nodes evaluation 
preoperatively.8 Compared to MRI, PET-CT scans have 
better sensitivity and specificity (75% vs 56%; 98% vs. 93%).10 
Simple trachelectomy combined with pelvic lympha-
denectomy is preferred for stage IA2 and IB1, especially 
in cases with negative LVSI and tumor mass ≤ 2 cm.9,50 
The action should be preceded by pelvic lympha-
denectomy to exclude lymph node involvement. 
However, the number of stage IA2 patients is low, 
making it difficult in conducting a large prospective 
study.9 In a study by Plante et al involving 12 patients 
with stage IA1 to IB1 with adenocarcinoma and 
squamous types, no recurrence was found in all patients 
within the mean 27 months. The 24-months disease-free 
period is 100% in the study.52 Generaly, the risk of 
surgery is similar to that of VRT, ie bleeding, urinary tract 
injury, intestinal injury, urinary and defecation disorders.53

Radical Trachelectomy
Radical tracellectomy may be performed through 

laparotomy (or commonly called abdominal radical 
trachelectomy, ART), vaginal (VRT), laparoscopic (LRT) or 
robotic (RRT).54-56 In 1952 Novak introduced a less radical 
method for women with carcinoma in situ, in order to 
maintain fertility. This includes radical lymphadenectomy, 
radical cervical and upper vagina extirpation, along with 
paracervical and paravaginal tissue, through laparotomy 
access. This action was then performed on invasive 

cervical cancer patient by Aburel in 1957, which was 
then introduced as a subfundus radical hysterectomy.57 
In 1977, Burghrdt and Holzer explained that removal of 
the uterine fundus and adnexae are not required in the 
management of small sized cervical cancer. This tech-
nique is increasingly known to the world after popu-
larized again by Dargent through vaginal approach.58

Radical trachelectomy is a good choice for stage IA1, 
IA2 LVSI positive, and stage IB1. The involvement of 
regional lymph nodes should be confirmed before action 
is decided.55,56 Some characteristics that show good 
prognosis are tumor size of ≤ 2 cm, confined to cervix, 
infiltration depth < 10 mm, and LVSI negative. Although 
LVSI is not a good prognostic factor, its significance is not 
well established and is not an absolute contraindication.10 
Positive LVSI are found in 30% ART and 30.1% VRT 
patients.8 The number of lymph nodes involvement and 
LVSI positive in patients with stage IA1–IB1 are 16–27% 
and 39%–41% respectively.57 Small-cell carcinoma, sarcoma 
and neuroendocrine tumors are not recommended for 
this procedure because of the high potential of lymph 
node metastasis, LVSI, and distant metastasis.10,57 Although 
adenocarcinoma is associated with more endo cervical 
involvement, studies showed similar out comes when 
compared to squamous carcinoma, and should be treated 
in the same fashion.10

Most experts agree that radical trachelectomy should 
be limited to patients with tumor size ≤ 2 cm, with 
similar outcomes in both vaginal and abdominal 
approaches. Overall, the recurrence rate was 3–6% with 
2–5% mortality.9 The outcome of tumors sized > 2 cm is 
not satisfactory.9 The recurrence rate was 19% in tumors 
measuring > 2 cm, and 25% in tumors sized > 2 cm with 
a depth of invasion > 10 mm.10 In patients with stage IB1 
sized > 2 cm, ART is more prefered to VRT due to higher 
recurrence rate in vaginal access.14

Table 2. Good candidates for radical trachelectomy

1. Invasive carcinoma with squamous, adenocarcinoma or 
adenosquamous histology

2. FIGO stage IA1 LVSI positive, FIGO IA2 L0 or L1V0, up to IB1 
L0 or L1V0

3. Strong desire to maintain fertility
4. Tumor size ≤ 4 cm
5. Limited endocervical involvement (mass resection allows 

free margin ≥ 5 mm)
6. Estimated cervical remnant ≥ 1 cm
7. If previously surgically confirmed (conization), the acute 

inflammatory phase must have been passed (usually 6 
weeks post conization)

8. Negative lymph node involvement
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Patients with stage IA2 and IB1 cervical cancers have 
a high incidence of lymph node metastasis, thus, pre-
operative lymph node examination should be performed, 
either laparoscopically or abdominalally. Dissection is 
performed on the internal and external iliac lymph 
nodes, as well as the obturator, which is then examined 
for frozen section. If no lymph node involvement is 
detected, radical trachelectomy may be performed. If 
nodal involvement is positive, radical hysterectomy 
should be the treatment of choice.10 Examination of 
sentinel lymph node to estimate regional lymph node 
involvement is also workable, with 91% and 100% 
sensitivity and specificity.10 Uterine cervix amputation is 
done as high as 7–10 mm above the lesion.12

Two stage frozen section is recommended: lymph 
nodes examination (to determine regional metastases) 
and on cervical specimen (to determine tumor-free 
margin).8 However, histopathologic examination to deter-
mine tumor-free margin is not always easy, especially in 
adenocarcinoma. Many centers apply macroscopic 
evaluation of tumor boundary, and take action based on 
these rough estimates, without doing frozen section of 
the cervix.8

 The important thing before deciding conservative 
therapy for stage IB1 patients is determining the 
extension of tumor pre-operatively. Physical examination 
and colposcopy are mandatory.55 MRI is reported to 
provide satisfactory results in estimating the size and 
depth of tumor invasion, compared with CT scan or 
physical examination alone.9,10 Lymph node involvement 
can be estimated with PET-scan.55

The radicality of the cervical and parametrial excision 
should be adjusted accordingly, such as in type B or C 
type radical hysterectomy, with or without nerve-sparing. 
Classic ART involves resection of the uterine arteries to 
its base. However, modification without total resection 
of uterine artery has been presented. The uterine and 
vaginal sutures and also the formation of neocervix are 
different in each center.8 Abdominal trachelectomy is 
preferred in cases with distorted cervicovaginal anatomy, 
nulliparas, and when extensive parametrial resection is 
necessary. This technique also is more familiar for most 
gynecologists.10 Laparoscopic techniques provide benefits 
similar to ART and lower complications such as seen in 
the vaginal approach.10 Robotic technology provides even 
better accuracy and coverage.10

Meta-analysis by Xu et al found that between radical 
trachelectomy and radical hysterectomy in stage I-II 
patients, there was no significant differences in recurrence 
rates, 5-year survival rates, post operative mortality, 
intraoperative complications, postoperative complications, 
and transfusion needs.15 Radical vaginal trachelectomy is 

particularly preferred in terms of reducing the average 
bleeding, time required to normal urine residue, and 
hospitalization time.10,15 

Meta-analysis by Bentivegna et al reported recurrence 
rates in various radical trachelectomy approaches: 
vaginal/Dargent procedures (4.2%), laparotomy (4.6%), 
laparoscopic (6.3%), and robotic (2.2%). Wethington et al 
reported 4% recurrence rate after ART.16 Intraoperative 
complications occur in about 4% cases, including gastro-
intestinal, bladder, ureter, and blood vessel injury.13 
There are several morbidities or complaints associated 
with radical trachelectomy including dysmenorrhea 
(24%), dysplastic pap smear (24%), irregular mens trua-
tion (17%), recurrent candidiasis (14%), cervical suture 
problem (14%), cervical stenosis (10%), prolonged 
amenorrhea (10%), and sometimes dyspareunia.9,12 
Cervical stenosis is associated with the use of cervical 
cerclage methods, and the prevention of stenosis, such 
as the use of intrauterine cannulas.60

Laparoscopic and robotic radical trachelectomy are the 
future of conservative surgical techniques, but the lack 
of research on this approaches make it difficult to 
determine its current safety and effectiveness. Kim et al 
reported that in 32 patients with an average 1.7 cm 
tumor size treated with LRT, the mean operative time 
was 290 minutes (120–520 minutes), loss of blood 332 
ml (50–1000 ml), and no recurrence or death after 31 
months follow-up.61 Billard et al reported similar results 
in terms of intraoperative complications of LRT: average 
operative time of 240 min and 100 ml blood loss.62 With 
robotic techniques, blood loss even reached < 100 ml, as 
reported by Nick et al.63

Current indications for radical trachelectomy are 
developed for tumors measuring ≥ 2 cm. In 35 patients 
undergoing ART, no recurrence was observed in a 
30-month follow-up period.64 Retrospective study by 
Wethington et al reported that from 29 stage IB1 
patients with tumors measuring 2–4 cm undergoing ART, 
there was only one recurrence within 44 months 
period.65 Lintner et al reported a 5-year survival rate 
after ART in patients with tumors larger than 2 cm was 
about 93.5%.66 It was said that abdominal access is better 
than vaginal. In stage IB1 stage measuring > 2 cm, 
relapse was found in 17% of patients undergoing VRT, 
and 7% of those undergoing ART.14

Neo-Adjuvant Chemotherapy 
The role of conservative surgical therapy is limited in 

cases with large tumor size (> 2 cm) and deep stromal 
invasion (> 10 mm). The use of neoadjuvant chemotherapy 
(NAC) is now proposed for tumor mass reduction so that 
conservative surgery can still be done. This approach was 
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first introduced by the Maneo group presented at the 
2004 International Gynecologic Cancer Society (IGCS) 
meeting. In that study, the patients underwent three 
cycles of chemotherapy, followed by pelvic lympha-
denectomy and CKC.8 Plante et al applied laparoscopic 
pelvic lymphadenectomy followed by VRT after 
previously given NAC.8 The relapse rates are generally 
reported as low as 6-7.6%.14,67

Research by Buenerd and colleagues performing VRT 
in 7 women who had received NAC (paclitaxel 175 mg / 
m2, ifosfamid 5,000 mg / m2, cisplatin 75 mg / m2) 
found no recurrence within 22 months.68 Aside from 
trachelectomy, NAC can also be combined with conization 
or wide conization, depending on the tumor’s response 
to chemotherapy.69,70 It has been reported that 80% of 
women undergoing post-NAC conization showed no 
malignant cell residue on pathology examination.70

The results of these studies can be a sign that conser-
vative surgical techniques may be implemented even up 
to stage IIA1 disease.68 However, NAC administration 
should be considered in patients with normal ovarian 
function, given the adverse effects of chemotherapy on 
ovarian function. This down-staging action is still in the 
stage of multicenter research to determine the effective-
ness and safety of the action.12

Fertility And Obstetrics Outcomes 
The rate of pregnancy with radical trachelectomy is 

generally estimated to be 41–70%, and failure is largely 
related to cervical stenosis, lack of cervical mucus, or 
tubal disorders. More than 300 pregnancies with a live 
birth rate of 68% is reported. Compared to the general 
population, the second-trimester pregnancy failure rate 
associated with premature contractions and premature 
rupture of the membranes is higher in radical trache-
lectomy.13 Delivery before 32 weeks occurs in 10% of 
pregnancies, and preterm delivery occurs in 22% of 
pregnancies.13 Resection of the uterine artery is more 
common in abdominal trachelectomy rather than VRT, 
and is thought to be the cause of adverse fertility 
outcomes and the ability to sustain pregnancy until term. 
However, this still needs to be proven.13

The latest meta-analysis by Bentivegna et al found 
that pregnancy rates ranged from 48-81% in various 
conservative surgical techniques, with details: laparoscopic 
radical trachelectomy (48%), laparotomy radical trache-
lectomy (49%), simple trachelectomy or conization (57%), 
vaginal radical trachelectomy/ Dargent procedure (63%), 
NAC (69%), and robotic radical trachelectomy (81%).14

Neither of non-radical (simple conization or trache-
lectomy) and radical techniques harbors the risk of 
preterm delivery in pregnancy. Meta-analysis reported a 

relative risk of 2.59 to 2.78 for preterm labor, and 2.53 
to 2.86 for experiencing low birthweight when compared 
to general population.10 Wide resection of the paracervix 
may cause uterotubal innervation disorder. With the 
wide resection of paracervical tissue, the likelihood of 
spontaneous pregnancy decreases and the need for 
assisted reproductive methods increases. To reduce the 
rate of preterm labor, cervical residue should be pre-
served at least 1 cm.8 For stage IB1 with tumor sized > 2 
cm, the use of NAC provides higher fertility outcomes 
than ART only (69% vs 49%). Uterine artery ligation is 
thought to be the cause.14

FOLLOW-UP
Patients undergoing trachelectomy should be 

monitored every 3–4 months for the first 2 years, and 
then every 6 months for the next three years.10,12,24 This 
is based on the evidence that about ¾ of recurrences 
occur within 2–3 years post-treatment. However, a case 
of recurrence in the seventh year has also been reported, 
thus, annual monitoring after five years should be 
performed.12,24 Patients should be educated about signs 
and symptoms of relapse, such as abdominal and pelvic 
pain, lymphoedema, leg pain, haemorrhage or vaginal 
discharge, chronic cough, and weight loss. These symp-
toms are present in 46–95% of recurrence.12 Physical 
examination includes inspeculo, bimanual examination, 
and rectovaginal palpation can help to detect most cases.12

No standard protocol has been considered as the gold 
standard yet. But until now cervical colposcopy and 
cytology are routinely used in many centers. Cytological 
examination is difficult, given the atypical finding in 58–
60% cytology results. The image may be endometrial 
stromal cells, tubal metaplasia, and glandular cells of the 
lower uterine segment.10,12 Brown et al studied the 
benefits of pap smear in post trachelectomy patients 
from various surgical approaches. It was found that the 
average time required from the operation to the first 
abnormal result was 17.2 months, and the most common 
results were ASCUS (52%), LSIL (20%), HSIL (2%), and 
AGUS (25%). The surgical methods (ART, VRT, LRT, or 
RRT), trachelectomy specimen size, histologic type, and 
type of cervical cerclage and stenosis prevention are not 
predictors of Pap results. Regardless of the results obtained, 
no recurrence was found in 41 patients involved in the 
study.71 Many centers implement MRI examinations at 6, 
12, and 18 months. However, the interpretations are 
often difficult due to anatomical changes.10,12 PET 
scanning shows considerable sensitivity (86%) and 
specificity (87%), which is good in detecting recurrences.12
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Adjuvant therapy may be considered in high-risk cases 
of positive or near-positive tumor margins, positive 
lymph nodes, and parametrial involvement. It was 
reported that about 10% of patients were included in 
this group. Stromal invasion, large tumors, and positive 
LVSI are moderate risk factors, and the role of adjuvant 
therapy can not be determined.10 Adjuvant therapy may 
be either chemotherapy or radiotherapy.10 

CONCLUSION 
The trend of younger cervical cancer patients now 

challenges oncoginecologists to offer adequate oncologic 
therapy while maintaining patients’ fertility. Various 
treatment options such as conization, trachelectomy and 
neoadjuvant chemotherapy have shown satisfactory 
outcomes in early-stage cervical cancer. Hence, it is 
suggested that to every reproductive aged patient who 
has strong desire to maintain fertility, the options of 
fertility-sparing surgical therapy should always be offered 
and properly counselled.
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