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Abstract
Advances in modern medicine have allowed patients with early stage cervical cancer (stages Ia - IIai) to preserve their fertility with
oncologic efficacy comparable to previous radical treatments. A variety of conservative-fertility sparing procedures, also known as
Fertility Sparing Surgeries (FSS) have been proposed. The present review aimed to provide the current evidence on obstetric outcomes
and the prematurity rates as well as to discuss the management modalities of these high-risk pregnancies. Our review of the literature
included 3042 women with early cervical cancer, of whom 2838 underwent FSS (204 excluded for oncologic reasons). Almost half of
these patients attempted to become pregnant and about two thirds of them achieved at least one pregnancy either spontaneously or
with the help of Assisted Reproduction Technologies. Data revealed that 63.9% of these pregnancies resulted in live births, whereas
37.6% of them were preterm. The main cause of preterm births in this subpopulation is the postoperative cervical length restriction that
consequently leads to cervical incompetence and ascending infections that eventually lead to (clinical or subclinical) chorioamnionitis.
Radical operations such as ART, VRT and MIRT presented with higher prematurity rates. The lack of standardized protocols for the
management of pregnancies after FSS precluded reaching to firm results with regards to the efficacy of them in achieving favourable
obstetrical outcomes. Further large volume studies are warranted with the intent to acquire standardized guidelines for pregnancies
achieved after FSS for early stage cervical cancer.
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Abbreviations:

PPROM:

preterm prelabour rupture of membranes;

FSS:

fertility sparing surgeries;

WG:

weeks of gestation;

LLETZ:

large loop excision of the transformation zone;

PROM:

prelabour rupture of membranes;

Cone:

cone resection;

T1:

1st trimester;

VT:

vaginal trachelectomy;

T2:

2nd trimester;

VRT:

vaginal radical trachelectomy;

T3:

3rd trimester of pregnancy;

ART:

abdominal radical trachelectomy;

IVF:

in vitro fertilization;

MIRT:

minimal invasive radical trachelectomy;

Ab:

abortions.

INTRODUCTION
Cervical cancer (CC) is the fourth most common cancer
among women, constituting the fourth leading cause of
cancer death.1 According to the American Cancer Society, 13.240 new cases of CC were diagnosed in the USA in
2018, while the respective mortality was 4170 women. A
diagnosis of CC reaches its peak between the ages of 3544 whereas it rarely occurs in ages younger than 20 years.
Accordingly, 15% of new cases involve women older than
65 years.2,3
Due to the fact that in recent years women tend to delay
parenthood, women of reproductive age diagnosed with
CC may wish to preserve their fertility.3 Since the 1990s,
when Dargent performed the first vaginal radical trachelectomy (VRT) combined with laparoscopic lymphadenectomy, various fertility sparing modalities have been proposed
in patients with early-stage CC (Ia-IIa1).4 In that setting,
cone Resection/Large Loop Excision of the Transformation Zone (LLETZ), Vaginal Trachelectomy (VT), Vaginal
Radical Trachelectomy (VRT), Abdominal Radical Trachelectomy (ART) (open, laparoscopic or robot assisted), and
Neo-Adjuvant Chemotherapy (NACT) followed by one of
the aforementioned fertility sparing surgery (FSS).5,6 The
available literature presents favourable oncologic and obstetric outcomes after the aforementioned procedures with
low reported recurrence rates and successful pregnancies
and notable live birth rates. However, adverse pregnancy
outcomes such as miscarriages, preterm prelabor rupture of
membranes (pPROM), PROM or preterm labor have also
been recorded. The exact pathogenesis and prevalence of
the obstetrical complications after FSS still remain elusive.

AIM
The aim of this review is to update available evidence on
obstetric outcomes and the prematurity rates as well as
to discuss the management modalities of these high-risk
pregnancies.
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MATERIALS AND METHODS
Study design
All appropriate prospective and retrospective trials as well
as case series and case reports reporting outcomes of women with early-stage CC who underwent various FSS for
the management of their disease were considered eligible for
inclusion in the present systematic review. Two authors (AP
and IGP) independently and meticulously searched the literature, excluded overlaps and tabulated the selected indices
in structured forms. Reviews and animal studies were excluded from analysis and tabulation. Only articles written in
English language were considered eligible. Accordingly, articles reporting outcomes of in situ CC or stage IA1 without
lymphovascular space invasion (LVSI) and articles on pediatric patients were excluded. In addition, for overlapping
publication data by the same group of authors, only the most
recent publication was enrolled. In cases where multiple
(overlapping) publications stemming from the same study
were identified, the larger size study was included, unless additional data were provided in multiple publications; in this
case all articles were considered eligible.

Search strategy and data collection
We systematically searched the literature for articles published up to May 2019 MEDLINE database in articles relevant
to the subject of our review. A manual cross-reference search of the bibliographies of relevant articles was conducted to identify studies not found through the computerized
search. Keywords that were used include “fertility sparing
surgery”, “trachelectomy”, “early cervical cancer”, “lap* trachelectomy”, “robotic trachelectomy”, “radical trachelectomy”, “abdominal trachelectomy”, “neoadjuvant chemo*
cervical”, “conization”, “cone resection cervix”, “fertility
cervical cancer”, “prematurity”, “pregnancy complications
trachelectomy”, “obstetrical management cervical cancer”.
A minimum number of search keywords were utilized in
an attempt to assess an eligible number that could be easily
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Search Terms
“fertility sparing surgery”, “trachelectomy”, “early cervical cancer”, “lap trachelectomy”, “robotic
trachelectomy”, “radical trachelectomy”, “abdominal trachelectomy”, “neoadjuvant chemo cervical”,
“conization”, “cone resection cervix”, “fertility cervical cancer”, “prematurity after trachelectomy”,
“pregnancy complications trachelectomy”, “obstetrical management cervical cancer”

Computerized bibliographic searches
Medline

Inclusion and Exclusion Criteria of the study
Inclusion Criteria

Exclusion Criteria

a) Fertility sparing surgeries

a) Systematic reviews and meta-analysis

b) Cone resection/Large loop excision of the
transformation zone (LLETZ)

b) Non-English publications

c) Vaginal trachelectomy (VT)

c) Published before 1987

d) Vaginal radical trachelectomy (RT)

d) Published after February 2018

e) Abdominal RT (laparotomic -ART,
laparoscopic, robot assisted - minimal invasiveMIRT)

e) Case reports

f) Neo-adjuvant chemotherapy followed by FSS.

f) CIS (cervical cancer in situ) or stage IA1
without LVSI

3.932 abstracts found to meet criteria

First screening
163 articles identified for potential inclusion

Second screening
90 articles failed to meet strict inclusion criteria

73 articles reviewed and scored
Figure 1. PRISMA flow diagram.
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searched while simultaneously minimizing the potential
loss of articles.
The PRISMA flow diagram schematically presents the
stages of article selection (Fig. 1). More specifically, our
search yielded 3.932 articles published between 1987 and
May 2019. A first screening was implemented retrieving
163 articles for potential inclusion which were reviewed in
detail. A second screening was mandatory to exclude the
ineligible studies. After the second screening, 90 articles
were excluded, leaving 73 articles to form the basis of this
systematic review.
Patients were divided into groups according to the radicality of the performed procedure which included ART,
VRT, MIRT, Cone/LLETZ, and VT. Data on patients’
characteristics included patient age, type of surgery, obstetric outcome, pregnancy complications and management
of the latter.

RESULTS
A total of 88 studies which comprised 2895 women diagnosed with stage IA1-IIA CC and undergone FSS for the management of their disease were finally included in the present review. Among them, 785 (25.9%) underwent ART7-30,
1256 (44.3%) had VRT, 257 (9.1%)14,31-52 were treated with
Cone Resection or LLETZ53-63, and 302 (9.9%) underwent
MIRT (Laparoscopic or Robot-assisted)9,17,22,41,64-70 while 76
(3.6%) underwent vaginal trachelectomy (VT).71-75 From the
included studies, 204 women were excluded from analysis
for oncologic reasons, change of operative strategy, positive
margins on final pathology report, recurrences and sudden
deaths. Cumulative data from patients included revealed
total pregnancy rates of 37.4%. Pregnancy was achieved
either spontaneously or with assisted reproduction technologies. However, 63.9% of them resulted in live births while
at the same time prematurity rates were 37.6% (Table 1).
Out of all women that underwent ART, 180 achieved pregnancies with a 21.6% (39/180) rate of pregnancy loss and 120 (66.6%) live births. Preterm birth rates in
this group were 57.4%: 8.6% from 22nd to 28th gestational

week, 21.2% from 29th to 33rd WG, and 27.5% from 34th
to 36th WG. In the group of women that underwent VRT,
603 pregnancies were achieved. Pregnancy loss was 19.9%
(120/603), and 351 (58.2%) live births were documented,
with a prematurity rate of 31.6%: 5.5% from 22nd to 28th
WG, 10.8% from 29th to 33rd WG, and 15.2% from 34th to
36th WG. In the group that underwent Cone/LLETZ procedures, 126 pregnancies were achieved while the pregnancy
loss rate was 13.4% (17/126). Documented live births were
89 with a prematurity rate of 10%: 2% from 22nd to 28th
WG, and 10.2% from 29th to 33rd WG. Women that underwent MIRT achieved 77 pregnancies, 61 (79.2%) of which
resulted in live births, while the pregnancy loss rate was
31.1%. Prematurity rate was 47.3%: 10.5% from 22nd to 28th
WG, 19.2% from 29th to 33rd WG, and 21% from 34th to 36th
WG. In the VT group, 75 pregnancies were achieved. Of
these, 14.6% ended in pregnancy loss and 58 (77.3%) were
live births. The prematurity rate was 43.1%: 6.8% from 22nd
to 28th WG, 3.4% from 29th to 33rd WG, and 32.7% from
34th to 36th WG. It is noteworthy that the vast majority of
women gave birth via cesarean section because of the high
risk of bleeding in a natural birth setting. Nevertheless, there were women who went into labor naturally, most of them
had undergone Vaginal Trachelectomy or Cone Resection/
LLETZ and had a significantly lower risk of bleeding.

DISCUSSION
Applications of FSS for the management of CC date back
to 1956 when Aburel76 first introduced the technique of
Abdominal Radical Trachelectomy. Later on, Smith et al.77
and Ungar et al.78 resurfaced this technique in the late
1990s, while at the same time Dargent introduced the Vaginal Radical Trachelectomy technique after laparoscopic
bilateral pelvic lymphadenectomy. Throughout the course
of the history, the use of laparoscopy and robotics brought
innovation and enhanced the aforementioned procedures79
along with the addition of neoadjuvant chemotherapy setting as a final goal the improvement in oncological outcomes with acceptable morbidity and mortality rates.36,80-82

Table 1. Obstetric outcomes after FSS
Parameters

Cone resection/
VRT
LLETZ

ART

MIRT

VT

Total
n=3042

FSS patients N (%)

278 (9.1)

1350 (44.3)

792 (25.9)

302 (9.9)

111 (3.6)

2838 (93.2)

Pregnancies N

126

603

180

77

75

1062

Fetal loss (T1/T2/Ab)

11/3/3

84/36/23

30/9/N/A

21/3/N/A

9/2/3

150/53/29

Preterm delivery (22-28 WG) N

1

19

11

6

4

41

Preterm delivery (29-33 WG) N

4

37

27

11

2

81

Preterm delivery (34-36 WG) N

0

52

35

12

19

118

Live births N

89

351

120

61

58

679

Prematurity rates N (%)

5/49 (10)

108/341
(31.66)

73/127 (57.4) 27/57 (47.3)

25/58 (43.1)

238/632
(37.6)
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Additionally, several novel techniques such as the Extraperitoneal Radical Trachelectomy6 and the Photodynamic
Therapy combined with Cone Excision/ LEEP have been
suggested but the oncologic and obstetric efficacy of them
are still under estimation.
The aim of the present review was to focus on the obstetric outcomes and more specifically on the respective
prematurity rates of the achieved pregnancies after FSS.
Our results revealed that less radical procedures presented
with lower prematurity rates. To that end, prematurity rates
in women who underwent Radical Trachelectomy ranged
from 36.6% to 56% depending on the type of the procedure. People who underwent ART and achieved pregnancy,
presented with the highest prematurity rates whereas those
who had VRT were less likely to deliver preterm neonates.
In order to explain this variation, one could consider that
ART was performed in patients with larger tumors (>2
cm)14 thus leading to more radical and complex surgeries.
Eventually, nowadays surgeons tend to opt for less invasive
and less radical procedures such as Cone Resection/LLETZ
and VT combined with Neo-Adjuvant Chemotherapy for
early CC, that have been associated with similar to radical
ones oncologic outcomes but additionally offer improved
obstetrical outcomes and lower prematurity rates. Nonetheless, limited data is currently available with regards to the
use of the recently introduced techniques such as MIRT5
due to the small number of reported pregnancies, meanwhile the ongoing ones further prevent the interpretation
of the analysis of their obstetric outcomes. The fact that
almost all of the reported deliveries were made through
caesarean section could be mainly attributed to the small
length of the remaining cervix and the respective post-surgical alterations of the female genitalia. The main reasons
that can lead to premature labor are cervical incompetence83 and chorioamnionitis, probably caused by the absence
of the natural mucus plug that the cervix produces during
gestation.47,48,84 With regards to cervical incompetence,
cerclage40,85,86 was performed in the majority of the cases.
Placement of cervical cerclage85 after FSS for CC still remains controversial, due to its significant association with
severe complications such as stenosis, erosion, bacterial
colonization, infection and abscess formation. Furthermore, the exact time of its application has also been extensively discussed. To that end, Kim et al. suggested that it
should be placed before or during early pregnancy while
others perform cerclage it during the FSS.40 The technique
of the procedure is also debatable, as the transabdominal
method87 is more effective than the transvaginal88 one but
has also been related to higher morbidity rates.40 Bed rest
and restriction of physical activity have been also recommended for cervical incompetence with the intention to
prevent preterm labor. Takada et al.89 even suggest early
admission to the hospital during the second trimester, as
it offers closer observation and better management of the
ongoing pregnancies. Nonetheless, cervical cerclage alone
or combined with the aforementioned modalities remains
the most efficient method for the management of cervical
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incompetence and prevention of preterm birth.
Ascending infections are a leading cause of bacterial vaginosis, vaginitis, cervicitis and eventually chorioamnionitis (clinical or subclinical), pPROM, PROM, preterm labor,
1st and 2nd trimester (T1, T2) miscarriages or neonatal deaths from sepsis.90 The prophylactic use of antibiotics91,92
for the prevention of these infections is still debatable. On
the contrary, their use is strongly recommended after positive vaginal/cervical cultures or under the suspicion of
subclinical chorioamnionitis. Furthermore, other causes
that can lead to preterm labor are those which are either
related to the previous cervical surgical procedure such as
colonization of the cerclage material, cerclage slackness85
or not and referred to chronic diseases (hypertension, diabetes mellitus), other anatomic variations of the uterus,
placental anomalies, history of preterm labor, IVF, multiple
pregnancies, obesity, smoking, and stress.93
It is obvious that pregnancies after FSS, should be considered as high-risk and thereby should be managed in specialized centres. The early detection of the associated with
trachelectomy procedures complications is of critical importance. In that setting, women that are diagnosed with
cervical incompetence should be closely monitored with
frequent ultrasound measurements of the cervical length.89
Additionally, blood tests (white blood cells count, C-reactive protein, inflammation markers), vaginal cultures85 and
detailed clinical assessment of these patients are required
for the early detection of chorioamnionitis. Moreover, tocolytic agents, steroid administration at 24 weeks of gestation94, avoidance of stressful events and activities95 as well
as elective delivery by cesarean section after the 37th WG
are also optional, but the exact efficacy of these has not yet
been confirmed.96 More specifically, in case of tocolysis, despite the fact that it allows corticosteroids to have an impact
on fetal lung maturation when administered for 48 h, their
administration must be dealt with caution as most of the
cases of preterm labor are due to chorioamnionitis which
constitutes an absolute contradiction to tocolysis.97
Before reaching firm results, there are some limitations
of the present study that should be addressed. First of all,
the significant heterogeneity among the included studies,
along with the fact that some obstetric parameters are not
sufficiently reported by some of them, is a critical limitation which precludes further analysis. Furthermore, the imbalance in the number of patients who had different FSS
constitutes a further limitation of the study. To that end,
some fertility sparing modalities are more innovative and
still under investigation resulting in a small number of recruited patients and the respective obstetric outcomes, thus
precluding us from getting satisfactory results.

CONCLUSION
Radical operations such as ART, VRT and MIRT presented with higher prematurity rates. A variety of measures during pregnancy can be taken in order to prevent or
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manage complications such as cervical incompetence and
chorioamnionitis that can be associated with the previous
surgical procedures for the management of CC. However,
lack of standardized protocols for the management of these
high-risk pregnancies precluded getting any good results
with regards to the efficacy of FSS in achieving favourable
obstetric outcomes. Large volume studies are further warranted to acquire standardized guidelines for pregnancies
achieved after FSS for early stage CC.

Conflict of interest
The authors declare that there is no conflict of interest regarding the publication of this paper.

REFERENCES
1.

2.
3.

4.

5.

6.
7.

8.

9.

10.

11.

12.

13.

Bray F, Ferlay J, Soerjomataram I, et al. Global cancer statistics 2018:
GLOBOCAN estimates of incidence and mortality worldwide for 36
cancers in 185 countries. CA Cancer J Clin 2018; 68(6):394–424.
Siegel RL, Miller KD, Jemal A. Cancer statistics, 2018. CA: Cancer J
Clin 2018; 68(1):7–30.
Beaujouan E, Sobotka T. Late motherhood in low-fertility countries:
reproductive intentions, trends and consequences. Hum Fertil Database Res Rep HFD RR 2017:2017-2.
Dargent D, Martin X, Sacchetoni A, et al. Laparoscopic vaginal radical trachelectomy: A treatment to preserve the fertility of cervical carcinoma patients. Cancer 2000; 88(8):1877–82.
Rob L, Pluta M, Skapa P, et al. Advances in fertility-sparing surgery
for cervical cancer. [Review]. Expert Rev Anticancer Ther 2010;
10(7):1101–14.
Mabuchi S, Kimura T. Extraperitoneal radical trachelectomy with
pelvic lymphadenectomy. Int J Gynecol Cancer 2017; 27(3):537–42.
Saso S, Ghaem-Maghami S, Chatterjee J, et al. Abdominal radical
trachelectomy in West London. BJOG An Int J Obstet Gynaecol 2012;
119(2):187–193.
Lintner B, Saso S, Tarnai L, et al. Use of abdominal radical trachelectomy to treat cervical cancer greater than 2 cm in diameter. Int J Gynecol Cancer 2013; 23(6):1065–70.
Vieira MA, Rendon GJ, Munsell M, et al. Radical trachelectomy in
early-stage cervical cancer: A comparison of laparotomy and minimally invasive surgery. Gynecol Oncol 2015; 138(3):585–9.
10.
Muraji M, Sudo T, Nakagawa E, et al. Type II versus type III
fertility-sparing abdominal radical trachelectomy for early-stage cervical cancer: A comparison of feasibility of surgical outcomes. Int J
Gynecol Cancer 2012; 22(3):479–83.
11.
Karateke A, Kabaca C. Radical abdominal trachelectomy is a
safe and fertility preserving option for women with early stage cervical cancer. Eur J Gynaecol Oncol 2012; 33(2):200–3.
12.
Wethington SL, Cibula D, Duska LR, et al. An international
series on abdominal radical trachelectomy 101 patients and 28 pregnancies. Int J Gynecol Cancer 2012; 22(7):1251–7.
13.
Demirkiran F, Bese T, Meseci E, et al. The surgical outcomes of
abdominal radical trachelectomy: Does transrectal ultrasonography
determine the cervical incision site during surgery? Eur J Gynaecol

458

Oncol 2014; 35(5):566–70.
14. 14.
Cao DY, Yang JX, Wu XH, et al. Comparisons of vaginal and
abdominal radical trachelectomy for early-stage cervical cancer: Preliminary results of a multi-center research in China. Br J Cancer 2013;
109(11):2778–82.
15. 15.
Testa R, Ramirez PT, Ferreyra H, et al. Abdominal radical
trachelectomy: A safe and feasible option for fertility preservation in
developing countries. J Low Genit Tract Dis 2013; 17(4):378–84.
16. 16.
Căpîlna ME, Rusu SC, Puiac CI, et al. Spontaneous intrauterine pregnancy following abdominal radical trachelectomy - a case
report. Eur J Gynaecol Oncol 2015; 36(2):229–30.
17. 17.
Kucukmetin A, Biliatis I, Ratnavelu N, et al. Laparoscopic radical trachelectomy is an alternative to laparotomy with improved perioperative outcomes in patients with early-stage cervical cancer. Int J
Gynecol Cancer 2014; 24(1):135–40.
18. 18.
van Gent MD, van den Haak LW, Gaarenstroom KN, et al.
Nerve-sparing radical abdominal trachelectomy versus nerve-sparing
radical hysterectomy in early-stage (FIGO IA2-IB) cervical cancer: a
comparative study on feasibility and outcome. Int J Gynecol Cancer
2014; 24(4):735–43.
19. 19.
Rodriguez M, Guimares O, Rose PG. Radical abdominal trachelectomy and pelvic lymphadenectomy with uterine conservation and
subsequent pregnancy in the treatment of early invasive cervical cancer. Am J Obstet Gynecol 2001; 185(2):370–4.
20. 20.
Soderini A, Aragona A, Bonavia E, et al. The abdominal radical trachelectomy sparing the uterine arteries (A.R.T.- S.U.A) & the
pelvic autonomic plexus (P.P.A.P.) in cervical cancer (CC): oncological & fertility outcomes of this novel surgical technique: IGCS-0105
Cervical Cancer. Int J Gynecol Cancer 2015; 25(Suppl 1):40-1.
21. Tokunaga H, Watanabe Y, Niikura H, et al. Outcomes of abdominal
radical trachelectomy: results of a multicenter prospective cohort
study in a Tohoku Gynecologic Cancer Unit. Int J Clin Oncol 2015;
20(4):776–80.
22. Shah JS, Jooya ND, Woodard TL, et al. Reproductive counseling and
pregnancy outcomes after radical trachelectomy for early stage cervical cancer. J Gynecol Oncol 2019; 30(3):e45.
23. Ayhan A, Tohma YA, Sahin H, et al. Oncological and obstetric outcomes after fertility-sparing radical abdominal trachelectomy for
early stage cervical cancer: a tertiary centre’s 10 years’ experience. J
Obstet Gynaecol 2019; 39(2):248–52.
24. Pareja FR, Ramirez PT, Borrero FM, et al. Abdominal radical trachelectomy for invasive cervical cancer: A case series and literature review. Gynecol Oncol 2008; 111(3):555–60.
25. Kasuga Y, Nishio H, Miyakoshi K, et al. Pregnancy outcomes after
abdominal radical trachelectomy for early-stage cervical cancer: a 13year experience in a single tertiary-care center. Int J Gynecol Cancer
2016; 26(1):163–8.
26. Olawaiye A, Del Carmen M, Tambouret R, et al. Abdominal radical
trachelectomy: Success and pitfalls in a general gynecologic oncology
practice. Gynecol Oncol 2009; 112(3):506–10.
27. Cibula D, Slama J, Svarovsk J, et al. Abdominal radical trachelectomy
in fertility-sparing treatment of early-stage cervical cancer. Int J Gynecol Cancer 2009; 19(8):1407–11.
28. Yao T, Mo S, Lin Z. The functional reconstruction of fertility-sparing
radical abdominal trachelectomy for early stage cervical carcinoma.
Eur J Obstet Gynecol Reprod Biol 2010; 151(1):77–81.
29. Du X, Sheng X, Jiang T, et al. Sentinel lymph node biopsy as guidance

Folia Medica I 2020 I Vol. 62 I No. 3

FSS-Pregnancy Outcomes

30.

31.

32.

33.

34.

35.

for radical trachelectomy in young patients with early stage cervical
cancer. BMC Cancer 2011; 11(1):157.
Li J, Wu X, Li X, et al. Abdominal radical trachelectomy: is it safe
for IB1 cervical cancer with tumors >2 cm. Gynecol Oncol 2013;
131(1):87–92.
Sonoda Y, Chi DS, Carter J, et al. Initial experience with Dargent’s
operation: The radical vaginal trachelectomy. Gynecol Oncol 2008;
108(1):214–9.
Hertel H, Kohler C, Grund D, et al. Radical vaginal trachelectomy
(RVT) combined with laparoscopic pelvic lymphadenectomy: Prospective multicenter study of 100 patients with early cervical cancer.
Gynecol Oncol 2006; 103(2):506–11.
Pahisa J, Alonso I, Torne A. Vaginal approaches to fertility-sparing
surgery in invasive cervical cancer. Gynecol Oncol 2008; 110(3 Suppl.2):108–11.
Chen Y, Xu H, Zhang Q, et al. A fertility-preserving option in early
cervical carcinoma: Laparoscopy-assisted vaginal radical trachelectomy and pelvic lymphadenectomy. Eur J Obstet Gynecol Reprod Biol
2008; 136(1):90–3.
Speiser D, Mangler M, Kohler C, et al. Fertility outcome after radical
vaginal trachelectomy: A prospective study of 212 patients. Int J Gynecol Cancer 2011; 21(9):1635–9.

36. Lanowska M, Mangler M, Speiser D, et al. Radical vaginal trachelectomy after laparoscopic staging and neoadjuvant chemotherapy in
women with early-stage cervical cancer over 2 cm: oncologic, fertility,
and neonatal outcome in a series of 20 patients. Int J Gynecol Cancer
2014; 24(3):586–93.
37. Persson J, Imboden S, Reynisson P, et al. Reproducibility and accuracy of robot-assisted laparoscopic fertility sparing radical trachelectomy. Gynecol Oncol 2012; 127(3):484–8.
38. Raju SK, Papadopoulos AJ, Montalto SA, et al. Fertility-sparing surgery for early cervical cancer - approach to less radical surgery. Int J
Gynecol Cancer 2012; 22(2):311–7.
39. Uzan C, Gouy S, Desroque D, et al. Analysis of a continuous series
of 34 young patients with early-stage cervical cancer selected for a
vaginal radical trachelectomy: Should “staging” conization be systematically performed before this procedure? Int J Gynecol Cancer 2013;
23(2):331–6.
40. Kim M, Ishioka S, Endo T, et al. Importance of uterine cervical cerclage to maintain a successful pregnancy for patients who undergo
vaginal radical trachelectomy. Int J Clin Oncol 2014; 19(5):906–11.
41. Yoon A, Choi CH, Lee YY, et al. Perioperative outcomes of radical
trachelectomy in early-stage cervical cancer: Vaginal versus laparoscopic approaches. Int J Gynecol Cancer 2015; 25(6):1051–7.
42. Plante M, Gregoire J, Renaud MC, et al. The vaginal radical trachelectomy: An update of a series of 125 cases and 106 pregnancies. Gynecol
Oncol 2011; 121(2):290–7.
43. Hauerberg L, Hogdall C, Loft A, et al. Vaginal radical trachelectomy
for early stage cervical cancer. results of the Danish National Single
Center Strategy. Gynecol Oncol 2015; 138(2):304–10.
44. Massa LA, Orellana SN, Fredes CM, et al. Vaginal radical trachelectomy. a 10 years experience of 3 centers in Chile: IGCS-0076 Cervical
Cancer. Int J Gynecol Cancer 2015; 25 Suppl 1:28.
45. Wang A, Cui G, Jin C, et al. Multicenter research on tumor and pregnancy outcomes in patients with early-stage cervical cancer after
fertility-sparing surgery. J Int Med Res 2019; 47(7):2881–9.
46. Yan H, Liu Z, Fu X, et al. Long-term outcomes of radical vaginal

Folia Medica I 2020 I Vol. 62 I No. 3

47.

48.

49.

50.

51.

52.

trachelectomy and laparoscopic pelvic lymphadenectomy after neoadjuvant chemotherapy for the IB1 cervical cancer: a series of 60
cases. Int J Surg 2016; 29:38–42.
Knight LJ, Acheson N, Kay TA, et al. Obstetric management following fertility-sparing radical vaginal trachelectomy for cervical cancer.
J Obstet Gynaecol (Lahore) 2010; 30(8):784–9.
Bernardini M, Barrett J, Seaward G, et al. Pregnancy outcomes in
patients after radical trachelectomy. Am J Obstet Gynecol 2003;
189(5):1378–82.
Marchiole P, Benchaib M, Buenerd A, et al. Oncological safety of laparoscopic-assisted vaginal radical trachelectomy (LARVT or Dargent’s
operation): a comparative study with laparoscopic-assisted vaginal
radical hysterectomy (LARVH). Gynecol Oncol 2007; 106(1):132–41.
Mathevet P, De Kaszon EL, Dargent D. La preservation de la fertilite
dans les cancers du col uterin de stade precoce. Gynecol Obstet Fertil
2003; 31(9):706–12.
Burnett AF, Roman LD, O’Meara AT, et al. Radical vaginal trachelectomy and pelvic lymphadenectomy for preservation of fertility in
early cervical carcinoma. Gynecol Oncol 2003; 88(3):419–23.
Schlaerth JB, Spirtos NM, Schlaerth AC. Radical trachelectomy and
pelvic lymphadenectomy with uterine preservation in the treatment
of cervical cancer. Am J Obstet Gynecol 2003; 188(1):29–34.

53. Fagotti A, Gagliardi ML, Moruzzi C, et al. Excisional cone as fertilitysparing treatment in early-stage cervical cancer. Fertil Steril 2011;
95(3):1109–12.
54. Landoni F, Parma G, Peiretti M, et al. Chemo-conization in early cervical cancer. Gynecol Oncol 2007; 107(1 Suppl.):125–6.
55. Andikyan V, Khoury-Collado F, Denesopolis J, et al. Cervical conization and sentinel lymph node mapping in the treatment of stage I cervical cancer: is less enough? Int J Gynecol Cancer 2014; 24(1):113–7.
56. Salihi R, Leunen K, Van Limbergen E, et al. Neoadjuvant chemotherapy followed by large cone resection as fertility-sparing therapy
in stage IB cervical cancer. Gynecol Oncol 2015; 139(3):447–51.
57. Maneo A, Sideri M, Scambia G, et al. Simple conization and lymphadenectomy for the conservative treatment of stage IB1 cervical cancer.
An Italian experience. Gynecol Oncol 2011; 123(3):557–60.
58. Bisseling KCHM, Bekkers RLM, Rome RM, et al. Treatment of microinvasive adenocarcinoma of the uterine cervix: A retrospective study
and review of the literature. Gynecol Oncol 2007; 107(3):424–30.
59. Tseng CJ, Chang CC, Tseng CC, et al. Loop conization for the treatment of microinvasive carcinoma of the cervix. Int J Gynecol Cancer
2006; 16(4):1574–8.
60. Ditto A, Martinelli F, Lorusso D, et al. Fertility sparing surgery in early stage epithelial ovarian cancer. J Gynecol Oncol 2014; 25(4):320–7.
61. Biliatis I, Kucukmetin A, Patel A, et al. Small volume stage 1B1 cervical cancer: is radical surgery still necessary? Gynecol Oncol 2012;
126(1):73–7.
62. Lindsay R, Burton K, Shanbhag S, et al. Fertility conserving management of early cervical cancer: our experience of LLETZ and pelvic
lymph node dissection. Int J Gynecol Cancer 2014; 24(1):118–23.
63. Tomao F, Maruccio M, Preti EP, et al. Conization in early stage cervical cancer: pattern of recurrence in a 10-year single-institution experience. Int J Gynecol Cancer 2017; 27(5):1001–8.
64. Johansen G, Lonnerfors C, Falconer H, et al. Reproductive and
oncologic outcome following robot-assisted laparoscopic radical
trachelectomy for early stage cervical cancer. Gynecol Oncol 2016;
141(1):160–5.

459

A. Pandraklakis et al
65. Pomel C, Castaigne D, Atallah D, et al. Laparoscopic (type III Piver
like) radical trachelectomy (abstract). Eur J Surg Oncol 2002; 28:302.
66. Park NY, Chong GO, Cho YL, et al. Total laparoscopic nerve-sparing radical trachelectomy. J Laparoendosc Adv Surg Tech A 2009;
19(1):53–8.
67. Saadi JM, Perrotta M, Orti R, et al. Laparoscopic radical trachelectomy:
technique, feasibility, and outcomes. JSLS 2015; 19(1):e2013.00248.
68. Park J-Y, Kim D-Y, Suh D-S, et al. Reproductive outcomes after laparoscopic radical trachelectomy for early-stage cervical cancer. J Gynecol Oncol 2014; 25(1):9.
69. Lu Q, Zhang Y, Liu C, et al. Total laparoscopic radical trachelectomy
in the treatment of early squamous cell cervical cancer: A retrospective study with 8-year follow-up. Gynecol Oncol 2013; 130(2):275–9.
70. Ebisawa K, Takano M, Fukuda M, et al. Obstetric outcomes of patients undergoing total laparoscopic radical trachelectomy for early
stage cervical cancer. Gynecol Oncol 2013;131(1):83–6.
71. Palaia I, Musella A, Bellati F, et al. Simple extrafascial trachelectomy
and pelvic bilateral lymphadenectomy in early stage cervical cancer.
Gynecol Oncol 2012; 126(1):78–81.
72. Plante M, Renaud MC, Sebastianelli A, et al. Simple vaginal trachelectomy: A valuable fertility-preserving option in early-stage cervical
cancer. Int J Gynecol Cancer 2017; 27(5):1021–7.
73. Robova H, Halaska MJ, Pluta M, et al. Oncological and pregnancy
outcomes after high-dose density neoadjuvant chemotherapy and
fertility-sparing surgery in cervical cancer. Gynecol Oncol 2014;
135(2):213–16.
74. Demirkiran F, Kahramanoglu I, Bese T, et al. Simple vaginal trachelectomy for early stage cervical cancer: A tertiary cancer center experience. Ginekol Pol 2018; 89(9):475–80.
75. Malmsten C, Hellberg P, Bergmark K, et al. Long-term fertility, oncological, and quality-of-life outcomes after trachelectomy in early stage
cervical cancer. Arch Gynecol Obstet 2019; 299(4):1033–41.
76. Aburel EP, Chiricuta I, Pandele AS. Colpohisterectomia largita
subfundica. Chirurgia ginecologica. Editura Medicala, Bucuresti
1981:714–22.
77. Smith JR, Boyle DC, Corless DJ, et al. Abdominal radical trachelectomy: a new surgical technique for the conservative management of
cervical carcinoma. Br J Obstet Gynaecol 1997; 104(10):1196–200.
78. Ungar L, Palfalvi L, Hogg R, et al. Abdominal radical trachelectomy:
A fertility-preserving option for women with early cervical cancer.
BJOG An Int J Obstet Gynaecol 2005; 112(3):366–9.
79. Burnett AF, Stone PJ, Duckworth LA, et al. Robotic radical trachelectomy for preservation of fertility in early cervical cancer: case
series and description of technique. J Minim Invasive Gynecol 2009;
16(5):569–72.
80. Lu Q, Zhang Y, Wang S, et al. Neoadjuvant intra-arterial chemotherapy followed by total laparoscopic radical trachelectomy in stage IB1
cervical cancer. Fertil Steril 2014; 101(3):812–7.
81. Gottschalk E, Mangler M, Schneider A, et al. Pregnancy after lymphadenectomy and neoadjuvant chemotherapy followed by radical

460

82.

83.

84.

85.
86.

87.
88.

vaginal trachelectomy in FIGO stage IB1 cervical cancer. Fertil Steril
2011; 95(7):2431.e5–7.
Plante M, Lau S, Brydon L, et al. Neoadjuvant chemotherapy followed
by vaginal radical trachelectomy in bulky stage IB1 cervical cancer:
case report. Gynecol Oncol 2006; 101(2):367–70.
Shepherd JH, Spencer C, Herod J, et al. Radical vaginal trachelectomy
as a fertility-sparing procedure in women with early-stage cervical
cancer - cumulative pregnancy rate in a series of 123 women. BJOG
An Int J Obstet Gynaecol 2006; 113(6):719–24.
Covens A, Shaw P, Murphy J, et al. Is radical trachelectomy a safe alternative to radical hysterectomy for patients with stage IA-B carcinoma of the cervix? Cancer 1999; 86(ll):2273–9.
Brown R, Gagnon R, Delisle MF, et al. Cervical insufficiency and cervical cerclage. J Obstet Gynaecol Canada 2013; 35(12):1115–27.
Besio M, Fica A, Duque G. [Transabdominal cerclage in the treatment
of cervical incompetence]. Rev Chil Obstet Ginecol 1991;56(6):415–
8; discussion 419 [Article in Spanish].
Umstad MP, Quinn MA, Ades A. Transabdominal cervical cerclage.
Aust New Zeal J Obstet Gynaecol 2010; 50(5):460–4.
Kdous M, Ferchiou M, Chaker A, et al. [Transvaginal cervico-isthmic
cerclage using polypropylene tape: Surgical procedure and pregnancy
outcome]. Tunis Med 2015; 93(2):85–91 [Article in French].

89. Takada S, Ishioka SI, Endo T, et al. Difficulty in the management of
pregnancy after vaginal radical trachelectomy. Int J Clin Oncol 2013;
18(6):1085–90.
90. Plante M, Renaud MC, Hoskins IA, et al. Vaginal radical trachelectomy: A valuable fertility-preserving option in the management of
early-stage cervical cancer. A series of 50 pregnancies and review of
the literature. Gynecol Oncol 2005; 98(1):3–10.
91. Simcox R, Sin WT, Seed PT, et al. Prophylactic antibiotics for the prevention of preterm birth in women at risk: a meta-analysis. Aust NZ J
Obstet Gynaecol 2007; 47(5):368–77.
92. Thinkhamrop J, Hofmeyr GJ, Adetoro O, et al. Prophylactic antibiotic administration in pregnancy to prevent infectious morbidity and
mortality. Cochrane Database. Syst Rev 2002; (4):CD002250.
93. Himes KP, Simhan HN. Time from cervical conization to pregnancy
and preterm birth. Obstet Gynecol 2007; 109(2 Part 1):314–9.
94. Royal College of obstetricians and gynaecologists. Antenatal corticosteroids to reduce neonatal morbidity and mortality. Green-top
Guideline No. 7, 2010; (7):1–13.
95. Lloyd PA, Briggs EV, Kane N, et al. Women’s experiences after a radical vaginal trachelectomy for early stage cervical cancer. A descriptive
phenomenological study. Eur J Oncol Nurs 2014; 18(4):362–71.
96. Speiser D, Kohler C, Schneider A, et al. Radical vaginal trachelectomy: a fertility-preserving procedure in early cervical cancer in young
women. Dtsch Arzteblatt Int 2013; 110(17):289–95.
97. Mackeena D, Seibel-Seamon J, Muhammad J, et al. Tocolytics for preterm premature rupture of membranes. Cochrane database. Syst Rev
2014; 2(2):CD007062.

Folia Medica I 2020 I Vol. 62 I No. 3

FSS-Pregnancy Outcomes

Загадка преждевременных родов и исхода
беременности после органосохраняющих методов
лечения рака шейки матки на ранней стадии:
систематический обзор литературы
Анастасиос Пандраклакис1, Николаос Томакос1, Анастасия Продромиду1,
Мария Д. Ойконому2, Йоанис Г. Папаниколау1, Димитриос-Ефтимиос Г. Влакос1,
Димитриос Хайдопулос1, Георгиос Даскалакис1, Александрос Родолакис1
1

Первое отделение акушерства и гинекологии, Акушеро-гинекологическая больница „Александрия“, Афинский национальный университет
имени Каподистрии, Афины, Греция
2 Второе отделение внутренних болезней, Исследовательский институт и Центр диабета, Афины, Греция
Адрес для корреспонденции: Анастасиос Пандраклакис, Первое отделение акушерства и гинекологии, Акушеро-гинекологическая
больница „Александрия“, Афинский национальный университет имени Каподистрии, ул. „Метакса“ № 8, 15236-П. Пентели, Афины, Греция;
E-mail: tasospandraklakis@hotmail.com

Дата получения: 23 ноября 2019 ♦ Дата приемки: 24 декабря 2019 ♦ Дата публикации: 30 сентября 2020
Образец цитирования: Pandraklakis A, Thomakos N, Prodromidou A, Oikonomou MD, Papanikolaou IG, Vlachos DG, Haidopoulos D, Daskalakis G, Rodolakis A. The conundrum of prematurity and pregnancy outcomes after fertility sparing treatment modalities for early stage cervical cancer: a systematic review of the literature. Folia Med (Plovdiv) 2020;62(3):453-61. doi: 10.3897/folmed.62.
e48736.

Резюме
Достижения современной медицины позволяют пациентам с ранней стадией рака шейки матки (стадия IA-IIAI) сохранять
свою репродуктивную способность с онкологической эффективностью по сравнению с предыдущими радикальными
методами лечения. Существует многообразие консервативных органосохраняющих процедур, также известных как
органосохраняющие операции (ОСО). Цель этого обзора – предоставить новейшие данные о гинекологических исходах
и частоте преждевременных родов, а также обсудить способы ведения этих беременностей с высоким риском. Наш обзор
литературы включил 3042 женщины с ранней стадией рака шейки матки, из которых 2838 перенесли ОСО (204 были
исключены на онкологических основаниях ). Почти половина этих пациентов пыталась забеременеть, и около двух третей из
них забеременели хотя бы один раз, либо спонтанно, либо с помощью вспомогательных репродуктивных технологий. Данные
показывают, что 63.9% этих беременностей закончились живорождением, а 37.6% были преждевременными. Основной
причиной преждевременных родов в этой группе населения является послеоперационное укорочение длины шейки матки,
которое впоследствии приводит к недостаточности шейки матки и восходящим инфекциям, которые в конечном итоге
приводят к (клиническому и субклиническому) хориоамниониту. Радикальные операции, такие как АРТ, ВРТ и МИRТ, имеют
более высокую частоту преждевременных родов. Отсутствие стандартизированных протоколов ведения беременности
после ОСО препятствует достижению конечных результатов с точки зрения их эффективности в достижении хороших
акушерских результатов. Необходимы дополнительные широкомасштабные исследования для того, чтобы выработать
стандартизированные руководящие принципы для зачатия после ОСО на ранней стадии рака шейки матки.
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