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RESUME 

En raison du pic d’incidence du cancer du col de l’utérus entre 35 et 44 ans et du 

recul de l’âge de la première grossesse, la problématique de préservation de la 

fertilité en cas de cancer du col utérin débutant chez ces femmes en âge de procréer 

se pose. Les stades précoces du cancer du col utérin sont de bon pronostic et traités 

par chirurgie, dans le cas de type histologique peu agressif lié au papillomavirus 

(carcinome épidermoïde, adénocarcinome), de stade FIGO IA à IB1 (soit < 2 cm), 

avec une invasion stromale peu profonde (< 10 mm), sans présence d’emboles 

lymphovasculaires, ni d’envahissement ganglionnaire ou régional.  Dans ces 

conditions, un traitement conservateur par trachélectomie peut être envisagé, avec 

une survie sans récidive ou globale équivalente à celle de l’hystérectomie. Après un 

bilan pré-thérapeutique complet, incluant la lymphadénectomie pelvienne, éliminant 

toutes contre-indications au traitement conservateur, une trachélectomie simple ou 

élargie, peut être décidée. Selon certains auteurs, différentes voies d’abord 

peuvent être utilisées (vaginale, laparoscopie simple ou robot-assistée, laparotomie), 

sans différence significative en termes de survie et de fertilité avec cependant une 

littérature limitée sur le sujet. La trachélectomie offre de bons résultats en termes de 

fertilité, avec un taux de grossesse estimé entre 23 et 55%, dont 70% de naissances 

vivantes. Cependant, la nette réduction du col utérin liée à l’intervention augmente le 

risque de prématurité, pouvant être prévenu par la mise en place d’un cerclage 

définitif. Une surveillance rapprochée de ces patientes est indispensable pour une 

durée minimale de 5 ans, afin de dépister une éventuelle récidive ou complication 

post opératoire.   

 

Mots clés : cancer du col utérin, trachélectomie, fertilité, cerclage 
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ABSTRACT 

Because of the peak incidence of cervical cancer between the ages of 35 and 44 and 

the increasing age of first pregnancy, the issue of fertility preservation in cases of 

early-stage cervical cancer in women in this reproductive age category arises. Early-

stage cervical cancer patients have a good prognosis and are surgically treated in 

cases of mildly aggressive human papillomavirus-related histological type (squamous 

cell carcinoma, adenocarcinoma), FIGO stage IA to IB1 (i.e., <2 cm), with shallow 

stromal invasion (<10 mm) and without the presence of lymph-vascular space 

invasion or lymph node or regional involvement. Under these conditions, 

conservative treatment by trachelectomy, which has recurrence-free and overall 

survival rates equivalent to that of hysterectomy, may be considered. After a 

complete pre-therapeutic assessment, including pelvic lymphadenectomy, to 

eliminate all contraindications to conservative treatment, a simple or enlarged 

trachelectomy can be chosen. According to some authors, the route of entry (vaginal, 

simple or robot-assisted laparoscopy, laparotomy) has no significant effect on 

survival or fertility, although the literature on the subject is limited. Trachelectomy 

offers good results in terms of fertility, with an estimated pregnancy rate of between 

23% and 55% and a live birth rate of 70%. The significant reduction of the cervix 

associated with the procedure increases the risk of prematurity. However, this can be 

prevented by the use of a permanent cerclage. Close follow-up of these patients is 

essential for a minimum period of 5 years in order to detect any recurrence or 

postoperative complications. 

 

Keywords : cervical cancer, trachelectomy, fertility, cerclage 
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INTRODUCTION 

 
Cervical cancer is the 12th most common cancer in women in France, with around 

3,000 new cases each year and 3% mortality (1,000 deaths per year). Its peak 

incidence is between the ages of 35 and 44 [1]. As a result of screening, more and 

more cervical cancers are diagnosed early. Early-stage cervical cancers represent 

approximately 1,700 new cases per year in France. They are mainly characterized by 

human papillomavirus (HPV)-related squamous cell carcinomas or adenocarcinomas, 

ranging from stage IA to IB1 of the FIGO classification scale [2] and measuring less 

than 2 cm with a stromal invasion of less than 10 mm, with no pelvic lymph node 

metastasis or lymphovascular space invasion (LVSI). The prognosis is good, with an 

estimated 5-year recurrence-free survival rate of 91–97%. The treatment is usually 

surgical, based on radical hysterectomy with bilateral pelvic lymphadenectomy [3,4]. 

However, the increase in the age of the first pregnancy in France raises the question 

of resorting to a more conservative treatment [5]. Trachelectomy appears to be an 

appropriate and effective therapeutic option for the management of early cervical 

cancer in patients wishing to preserve fertility. Numerous studies have shown that 

there is no significant difference between trachelectomy and hysterectomy in terms of 

risk of recurrence or overall survival [6,7,8,9,10]. Described by Dargent in 1987, 

enlarged vaginal trachelectomy consists of resection of the cervix, the upper third of 

the vagina, and the proximal part of the parameters and preservation of the upper 

part of the endocervix, the uterine body, and the appendages [7,11]. It is preceded by 

a bilateral pelvic lymphadenectomy by laparoscopy to ensure the absence of lymph 

node involvement [12]. 
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ANATOMY 

In order to best approach the different operative steps of each surgical procedure, 

rigorous knowledge of the anatomical structures of the pelvis is necessary. The pelvis 

can be delimited by several anatomical spaces on either side of the pelvic viscera. 

Anteriorly, the paravesical fossa, located between the bladder and the pelvic wall, is 

divided by the umbilical artery into two parts, lateral and medial. The lateral limits of 

this fossa are the obturator vessels and nerve, which runs along the pelvic wall to the 

obturator canal; and the corona mortis vein, an anastomosis between the obturator 

vein and the external iliac vein. The bladder pillars and the paracervix are the medial 

landmarks of the paravesical fossa. Its inferior limit is composed of the obturator 

internus muscle, the ilio-coccygeus muscle, and the tendinous arch of the levator ani 

muscle. Posteriorly, the pararectal fossa is separated by the ureter into two spaces: 

the Latzko space laterally and the Okabayashi space medially. The first space is 

located between the internal iliac vessels, from which the uterine vessels arise, and 

the ureter. The Latzko space includes the splanchnic nerves, which join the 

hypogastric nerve medially. The median structures of the Okabayashi space are the 

rectum, the uterosacral ligament, and the paracervix anteriorly. This space is crossed 

by the middle rectal vessels and the hypogastric nerve. The lower limit of the 

pararectal fossa consists of the muscles of the pelvic floor (levator ani, ilio-coccygeal, 

piriformis). (Figure 1) 

 

During trachelectomy and associated pelvic lymphadenectomy, special attention 

should be paid to the preservation of the ureter, uterine artery, and nerves, including 

the inferior hypogastric plexus.  The uterine artery, which originates from the 

hypogastric artery, a branch of the internal iliac artery, runs medially and forward at 

the base of the broad ligament to the cervix. During its course, the uterine artery 
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crosses over the ureter and the lateral vaginal fornix from which its cervico-vaginal 

branches arise and then ascends along the lateral border of the uterus to 

anastomose with the ovarian artery [13]. After crossing the iliac vessels, the pelvic 

ureter is divided into three segments: parietal, visceral, and vesical. The parietal part 

of the ureter runs along the internal iliac vessels forward and inward. Its visceral 

portion is located in the parametrium to the lateral vaginal fornix, where it is crossed 

by the uterine artery. The ureter, along with the hypogastric nerves, then enters the 

Yakubi space between the pillars of the bladder, before joining the bladder in its 

vesical portion. The hypogastric nerve is joined by the pelvic splanchnic 

parasympathetic nerves, forming the inferior hypogastric plexus. Innervating the 

pelvic viscera, this plexus plays a major role in urinary, digestive, and sexual function. 

These anatomical structures are closely related to the parametrium, lamina of cellulo-

glandular tissue located in the lateral region of the uterine cervix. The parametrium is 

crossed by the ureter and the vascular nerve structures of the uterus and vagina and 

constitutes one of the two routes of direct lymphatic dissemination of cervical cancer. 

The other route is downward and direct to the vagina. This explains the importance of 

accuracy when performing a parametrectomy, a surgical procedure with a high risk of 

functional complications (urinary, sexual, and digestive) due to its proximity to the 

lower hypogastric plexus [7,14]. 
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INDICATIONS 

 
For localized stages, FIGO IA to IB1, conservative treatment by trachelectomy can be 

considered for women of childbearing age who desire fertility. Without a formally 

established age limit (although an age limit of <40 years is generally accepted), the 

decision must be discussed in a multidisciplinary meeting based on all the clinical 

and histological data [11]. The absolute contraindications to conservative treatment 

are aggressive histological types (neuroendocrine, clear cells, non-HPV-related 

adenocarcinomas), lymph node metastasis, and invasion of the upper isthmic margin 

[4,15]. A pre-therapeutic assessment will determine whether conservative treatment 

should be considered. The diagnosis of carcinoma must be confirmed by conization. 

This examination provides information on the histological type of the tumor, the tumor 

size, the depth of stromal invasion, the positive surgical margins, and the presence of 

tumor vascular space invasion (LVSI) [16]. These criteria are prognostic risk factors 

for lymph node involvement and recurrence [12]. Lymph node assessment by pelvic 

lymphadenectomy or sentinel node assessment, usually by laparoscopy with 

intraoperative assessment (frozen section), is required except in FIGO stage IA1 

without LVSI [3]. The assessment of loco-regional extension is based on pelvic and 

lumbar-aortic MRI to specify the tumor size; the depth of stromal invasion; the 

parametrial, vaginal, bladder, and rectal extension; the distance between the tumor 

and the internal os of the cervix; and the presence of paraaortic lymphadenopathy 

[7,16,17]. An oncofertility consultation is recommended to assess the ovarian reserve 

and the partner’s fertility [3,4,7,15]. 

 

Conservative treatment by conization or trachelectomy is possible in cases of 

localized squamous cell carcinomas or adenocarcinomas of less than 2 cm in the 
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longest axis, without lymph node or regional invasion (parametrium, vagina, 

endocervix). Pelvic lymph node involvement contraindicates surgical treatment and 

requires concomitant radiochemotherapy treatment after paraaortic lymph node 

dissection [3,7]. Another prognostic factor for recurrence is a short distance between 

the upper margin of the surgical specimen and the internal os of the cervix. 

Therefore, a margin greater than 8–10 mm is recommended for trachelectomy 

[12,18,19]. The pelvic lymph node sample and the edges of the surgical specimen 

should be analyzed by intraoperative assessment (by frozen section) to ensure that 

there is no contraindication to conservative treatment [4,11]. Lymph node dissection 

may also take place beforehand (by definitive analysis) in order to validate the 

conservative management secondly [11]. Therefore, it is important to inform the 

patient that a hysterectomy may be necessary in case of positive margins or the 

presence of lymph node metastasis. 

 

The choice of which type of conservative treatment is most appropriate will depend 

on the tumor size (FIGO stage) and the presence of LVSI (Figure 1). For tumors 

measuring less than 2 cm with a stromal invasion of less than 10 mm, studies by 

Covens et al. and the FRANCOGYN group found parametrial involvement of 0.6% in 

the absence of LVSI versus 25% in its presence [20,21]. Consequently, in the 

absence of LVSI, a less radical treatment by “simple” trachelectomy (without 

parametrectomy) can be considered, with a recurrence rate of lower than 1% in the 

case of negative margins and a decrease in postoperative morbidity (e.g., urinary 

dysfunction) [22,23]. In the presence of LVSI or for stages IA2 and IB1, the choice of 

“enlarged” trachelectomy (with parametrectomy), associated with pelvic lymph node 
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staging, with an estimated recurrence rate of 6%, should be favored [3,12]. For stage 

IA1, conization may be sufficient in the case of negative margins. 

 

According to several reviews, the average recurrence rate after conservative 

treatment is 3.3%, and the 5-year overall survival rate is 97%. In terms of fertility, the 

pregnancy rate is estimated at between 23% and 55%, with approximately 70% of 

live births and a premature birth rate of 35% [24]. No surgical approach resulted in a 

significant difference in the number of live births [25]. Although no increase in the 

number of early miscarriages compared to the general population has been 

observed, there is nevertheless an increased risk of late fetal loss and prematurity. 

This can be explained by two factors : one mechanical by the reduction of the length 

of the cervix, and the other by the loss of the cervical glands secreting mucus, a 

protective agent against ascending infections of vaginal origin [18,19]. The most 

common postoperative complications are bleeding, infection, lymphocele related to 

lymphadenectomy, ureteral and bladder injuries, and functional urinary disorders 

(urinary retention or dysuria). It is sometimes necessary to perform a reoperation. It 

should be noted that other complications, such as cervical stenosis – the most 

frequent (in 10% of cases) – or cervical erosion may have repercussions for fertility 

[25,26]. 

 

Although experimental and controversial, neoadjuvant chemotherapy (NAC) may 

prove to be an alternative for stage IB2 tumors of between 2 and 4 cm, for which the 

risk of recurrence is not negligible (between 10% and 24%) [11,27]. Treatment with 

NAC would allow downstaging, making conservative treatment accessible. It is 

preferable to ensure the absence of lymph node involvement by lymphadenectomy 
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before starting the chemotherapy [28]. A review by Bentivegna et al. found a identical 

recurrence rate between NAC and first surgery, but the rate of positive margins 

remains higher in the case of NAC [12,29]. Then, conservative treatment might be 

considered in the case of a tumor residue of less than 3 mm. Due to the small 

number of cases reported in the literature, there is no recommendation on which type 

of conservative surgery is preferable after NAC. 
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DIFFERENT APPROACHES 

Despite the rise of minimally invasive routes (laparoscopy and robot-assisted 

surgery), vaginal trachelectomy remains the most widely used procedure (58% 

vaginal versus 42% abdominal) [24,30]. According to Smith et al., it is the fastest 

route and achieves higher pregnancy rates, although the approaches do not differ in 

terms of the rate of live births, rate of recurrence, or overall survival. However, 

laparoscopy has a lower rate of operative blood loss [24]. Consequently, the choice 

of intervention must take into account the experience of the surgical team and the 

patient’s wishes [12,25]. 

 

The vaginal, laparotomy, and conventional and robot-assisted laparoscopy routes are 

explained below. They differ in terms of parametrial resection: the supra-ureteral 

lateral parametrium is removed in cases of abdominal entry (laparotomy, 

laparoscopy, or robot-assisted surgery) and the infra-ureteral parametrium is 

removed during vaginal surgery. 

 

The transvaginal approach, described by Dargent, is the most common procedure 

and offers good results in terms of fertility [10]. The first operative stage consists of 

lymphadenectomy by laparoscopy (by pre- or transperitoneal entry). A vaginal 

trachelectomy is similar to an enlarged vaginal hysterectomy (or Stoëckel’s variant of 

Schauta’s operation). The first step is the creation of a vaginal collar about 1.5 cm 

from the cervix, separating the upper third from the middle third of the vagina. The 

fold, grasped by forceps, is infiltrated by an adrenaline anesthetic solution and then 

incised circularly and pulled downwards (with the collar closed by forceps). The 

bladder is then detached from the median part of the vesico-uterine space. The 
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bilateral opening of the paravesical spaces, between the 1 and 3 o’clock positions on 

the left and the 9 and 11 o’clock positions on the right, allows the individualization of 

the bladder pillars on each side. The ureter and uterine artery, located between the 

pillars, are preserved and pushed upward before the section of the external and 

internal pillars. The next step is to open Douglas’s pouch and section the utero-sacral 

ligaments. Once the uterus can be mobilized, the parametria are clamped and then 

sectioned 2 cm from the cervix. (Figure 2) In conservative treatment, this intervention 

is followed by ligation of the cervico-vaginal vessels, arising from the loop of the 

uterine artery. Section of the uterus at the level of the isthmus precedes the definitive 

cerclage. (Figure 3) The pouch of Douglas is anchored to the uterus at the 

parametrial stumps over the cerclage. Finally, the isthmo-vaginal anastomosis is 

performed via two anterior and posterior Sturmdorf points and two angle points. The 

patency of the uterine orifice is monitored, and a catheter may be left in place 

temporarily [29]. Removal of the urinary catheter is followed by monitoring of 

mictional recovery. 

 

Over the past decade, several authors have demonstrated the feasibility of radical 

resection by laparoscopy [24]. The morbidity rate appears to be equivalent to that of 

the laparotomic route, but the laparoscopic route has the undeniable advantage of 

reducing postoperative bleeding and pain, duration of hospitalization and 

convalescence and shows a higher pregnancy rate [25]. According to some 

retrospective studies, early-stage cervical cancers can be treated laparoscopically, 

with efficacy and recurrence rates similar to those of the laparotomic route [31]. 
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In practice, the patient is installed in a gynecological position. After the installation of 

the pneumoperitoneum and the trocars (one umbilical 10-mm trocar and three 5-mm 

trocars in the suprapubic region and the right and left iliac fossa), the paravesical 

fossa is opened by detaching the anterior layer of the broad ligament after sectioning 

the round ligament about 4 cm from the uterine horn. External, primary internal, 

interarteriovenous, and subvenous iliac lymphadenectomy is then performed. The 

opening of the pararectal fossa then allows the identification of the hypogastric artery 

and the ureter, which is pushed back toward the latero-rectal peritoneum. The ureter 

is released to the bladder before proceeding to the vesico-uterine detachment, 

facilitated by the traction of the bladder toward the anterior abdominal wall. The 

vesico-uterine ligaments or bladder pillars, stretched on each side of the vesico-

uterine detachment, are then coagulated and cut halfway between the bladder and 

the uterus, directly above the ureter, preserving the uterine artery. Next, posterior 

dissection is performed, which involves opening the rectovaginal space and then 

cutting the uterosacral ligaments about 2 cm from their uterine insertion. This step 

improves the mobilization of the uterus and will facilitate the posterior peritonization 

time. The ureter is thus completely freed and separated laterally, revealing the 

section zone of the parametria about 15 mm from their cervical insertions. The 

uterine artery is pediculized from the medial border of the internal iliac artery to the 

level of the uterine isthmus to allow placement of the cerclage. After section of the 

paracervix in line with the ureter, the cervical branch of the uterine artery is 

coagulated. The cervix is cut approximately 5 mm below the uterine isthmus and the 

monopolar hook is used to make a vaginal incision at the appropriate height to form 

the vaginal collar, or 2–3 cm below the cervix. Finally, the isthmovaginal suture by 

separate No. 0 Monocryl stitches precedes the cerclage. As described by Benson, 
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the prosthesis is placed inside the uterine arteries and 5 mm from the isthmovaginal 

suture, a Monarc® type band fixed by helical staples (e.g., Protack® type). Finally, 

peritonization is performed to cover the prosthesis with a No. 2-0 Monocryl thread at 

the front of the uterus and a V-Lock® thread at the back in order to limit the risks of 

adhesions and occlusion [32]. 

 

Since 2008, robotic surgery has been increasingly used in gynecological cancer 

surgery. In addition to the advantages of laparoscopy, the robot-assisted approach 

offers fine dissection precision with three-dimensional vision, which is particularly 

helpful for parametrectomy and nerve and ureteral preservation [7,33,34]. In practical 

terms, only the placement of the trocars differs from the laparoscopic route. The 12 

mm trocar for the optics is placed transumbilically, and three trocars of 8 mm in 

length dedicated to the robot and one trocar for the assistant (in the right iliac fossa) 

are positioned in an arc under the umbilicus, with a distance of at least 8 cm between 

each trocar to avoid conflicts between the robot arms [35]. Despite its advantages, 

robot-assisted trachelectomy remains understudied in the literature, due to the small 

number of cases, linked to its accessibility and cost. 

 

The abdominal approach has the advantage of better accessibility compared to 

minimally invasive routes (laparoscopy or robot) and is an easier procedure than 

vaginal surgery. In addition, the upper route allows a wider resection of the 

parametria and is therefore frequently indicated for larger tumors of over 2 cm. 

However, this approach presents greater morbidity risks (deep abscesses, nerve 

damage) and poorer results regarding fertility [12,19,26]. The recent prospective 

LACC study showed that hysterectomy by laparotomy had a higher survival rate 
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(disease-free and overall survival) than minimally invasive routes [31,36]. However, 

the SUCCOR study found no significant difference in survival for these different 

routes of entry in the absence of the use of a uterine manipulator and the closure of 

the vaginal collar during laparoscopy [37]. Recently, Salvo et al. published a 

retrospective study comparing open vs minimally invasive trachelectomy. The 4.5 

year disease-free survival rate did not differ between both groups, but recurrence 

rates in each group were low [38]. 
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PERMANENT CERCLAGE 

 

Numerous studies have recommended the placement of a permanent cerclage at the 

same operative time as a simple or enlarged trachelectomy [3,4]. Positioned around 

the uterine isthmus, medial to the loop of the uterine artery, it is tied subperitoneally 

on the posterior surface of the isthmus. As there is no recommendation in the 

literature regarding the material to be used, the surgeon may choose between a non-

absorbable thread (such as Prolene, Nylon, Ethibond, or Flexidene® dec5) or a 4 

mm braided polypropylene strip [18,26,29]. Cerclage decreases the risk of fetal loss 

by 50% to 22% [18]. On the other hand, it increases by 8% (versus 3% in its 

absence) the risk of cervical stenosis, a source of infertility or symptoms such as 

cycle disorders and dysmenorrhea [26]. According to some authors, this complication 

can be prevented by placing a catheter or an intrauterine device in the neocervix for 

a period ranging from a few days to several months [25,26]. 

 

FOLLOW-UP 
 
The two main goals of follow-up after conservative treatment for cervical cancer are 

detection of recurrence and detection of fertility complications. According to the 2018 

European Society of Gynaecological Oncology (ESGO) recommendations [4], 

postoperative follow-up should be adapted and individualized according to prognostic 

factors, the risk of recurrence, and the risk of complications secondary to treatments. 

The recommended regimen is based on a physical examination every 3 to 4 months 

for the first 2 years and then every 6 months for 3 years. Since the majority of 

recurrences occur during the first 2 years, a 5-year follow-up seems sufficient, with 
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an annual follow-up comparable to that of the general population [39]. Clinical 

surveillance is combined with the HPV test (with or without cervico-vaginal smear) at 

6, 12, and 24 months and then every 3 to 5 years if negative. In parallel, colposcopy 

may be an option. Pelvic MRI may be indicated annually or if there are suspected 

recurrence symptoms. During follow-up, it is important to screen for complications 

that may affect the patient’s fertility. Menstrual cycle disorders may occur in cases of 

cervical stenosis, synechiae, or ovarian failure. These complications must be treated 

in order to promote pregnancy and improve quality of life [25,26,40]. Post-

trachelectomy pregnancies are considered high-risk pregnancies and should be 

monitored in a specialized perinatal center. To prevent the risk of fetal loss, closing of 

the cervix by the Saling technique can be associated with cerclage at the end of the 

first trimester of pregnancy. This surgical procedure isolates the membranes from 

vaginal germs and reduces the risk of ovular infection. Caesarean section is the 

recommended mode of delivery after conservative treatment to avoid damage to the 

permanent cerclage for subsequent pregnancies and the risk of vaginal hemorrhage. 

It can be scheduled at 37–38 weeks with amenorrhea [3,4,7,25]. Once the parental 

plan is completed, additional treatment by hysterectomy remains debated and not be 

performed necessarily [3,4,7]. 
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CONCLUSION 

 

Although not widely performed, trachelectomy is a validated conservative treatment, 

with no significant difference from radical treatment by hysterectomy in terms of 

recurrence and survival, and offers good results in terms of pregnancy and live birth 

[11,24]. Its indication remains limited to women with early-stage cervical cancer and a 

good prognosis (FIGO IA to IB1, size less than 2 cm and stromal invasion less than 1 

cm, without vascular emboli) wishing to preserve their fertility. It is imperative to 

confirm the absence of pelvic lymph node involvement or affected margins of the 

surgical specimen to validate conservative management. The choice of surgery 

should be discussed with the patient or the couple, taking into account clinical 

elements, prognostic factors, and the experience of the operator. 
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Figure 1: Decision-making algorithm for conservative treatments  

based on current recommendations [4,15,16]  
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Figure 2. Spaces of the female pelvis involved during trachelectomy procedure 
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Figure 3. Specimen of trachelectomy 

 

                  


