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Introduction

Nearly 15 % of all cervical cancers are diagnosed in women

under the age of 40 years [1]. At the same time, the number

of women wishing to have their first child between 35–39

years of age has increased [2]. Radical trachelectomy has

been the most popular fertility-sparing surgery for patients

with early-stage cervical cancer since the first published study

in 1994 by Dargent et al. [3]. Although vaginal radical trach-

electomy (VRT) with laparoscopic pelvic lymphadenectomy

is considered the standard technique; recently abdominal rad-

ical trachelectomy (ART), which can be performed easily and

safely, has been the acknowledged surgical technique for fer-

tility preservation in cervical cancer [4-6].

Obstetrical outcomes are encouraging and the literature

revealed a 67% pregnancy rate after radical trachelectomy

[7]. Unfortunately, the rate of abortion and preterm deliv-

ery is more than 30% [8]. Additionally, there have been

problems related to reproductive outcomes at postoperative

period after radical trachelectomy. The crucial factor af-

fecting obstetrical and reproductive outcomes is the amount

of remaining cervical tissue after the surgery. The desirable

cervical remnant is minimum one cm of cervical stroma [8-

10]. Obviously, successful term pregnancy rates will in-

crease as the cervical remnant is extended.

The present authors have been practicing ART since 2007

as a fertility-sparing surgery for women who would other-

wise be treated with radical hysterectomy or pelvic radia-

tion therapy. The use of transrectal ultrasound during ART

has not been previously described. The aim of this study

was to evaluate the surgical outcomes of ART and the effi-

cacy of transrectal ultrasonography in determining the

upper end of cervical incision during this operation. 

Materials and Methods

Between April 2007 and 2011, ART was performed in five pa-

tients with early-stage cervical cancer who wished to preserve their

fertility. The criteria for performing ART were: strong desire for

fertility preservation, age < 40 years, histologically proven, Stage

IA2–IB1 cervical squamous and adenocancer, maximum tumor

size of < 2.5 cm in diameter with magnetic resonance imaging

(MRI), and no evidence of pelvic or para-aortic lymph node metas-

tasis or other distant metastasis with MRI and positron emission to-

mography-computed tomography (PET-CT). All patients were

subjected to preoperative MRI and PET-CT imaging. Patients were

counseled regarding treatment options, and were advised that rad-

ical hysterectomy is the standard treatment for early-stage cervical

cancer. Each patient was also made aware that infertility and

preterm delivery are possible complications due to shortened

cervix and informed consent was obtained from all patients before

the operation.

Surgical technique
The procedure of ART begins with pelvic lymph node dissec-

tion, in the usual manner with a suprapubic midline incision. The

limits of nodal dissections are from the deep circumflex iliac vein

to aorta bifurcation. Intraoperative frozen section examinations

of all lymph nodes were performed to rule out tumor metastases
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Purpose: To evaluate the surgical outcomes of abdominal radical trachelectomy(ART) and the efficacy of transrectal ultrasonogra-

phy in determining the upper end of cervical incision during this operation. Materials and Methods: ART was performed in five patients

with early-stage cervical cancer in the present clinic. In the first three patients, uterine corpus was transacted blindly at a level of ap-

proximately five mm below the internal os. In the last two patients, the authors performed transrectal ultrasonography before vaginal

incision to evaluate the distance between upper margin of tumoral mass and internal os of cervical canal. Results: Mean follow-up was

21 months. During this period, menstrual abnormality occurred in three patients. The two patients in which transrectal ultrasonographies

were taken intraoperatively had 9- and 12-mm postoperative cervical canal length and both of them were asymptomatic postopera-

tively. Conclusions: ART is usually associated with menstrual abnormality at late postoperative period and transrectal ultrasonograph

during this procedure may decrease postoperative morbidity. 
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to the lymph nodes before the commencement of ART. If positive

lymph nodes were identified, procedure was abandoned. Except

two cases, round ligaments were kept intact in all subjects. The

paravesical and pararectal spaces were developed just before the

lymphadenectomy. Uterine artery was severed at its origin from

the internal iliac artery. Complete ureter dissection was performed

from beginning of internal iliac artery to bladder. After vesico-

uterine ligaments were dissected, bladder was mobilized inferi-

orly to the upper vagina and then rectovaginal space was opened.

Uterosacral ligament, parametrium, and paracolpium were sev-

ered similar to standard abdominal radical hysterectomy. Follow-

ing all these procedures, vaginal cuff was transected two cm

below the fornices in the first three patients. The uterine corpus

was transected at a level of approximately five mm below the in-

ternal os and cervix was removed out. In the last two patients, be-

fore vaginal incision was made, the authors performed transrectal

ultrasonography to evaluate the distance between upper margin

of tumoral mass and internal os of cervical canal (Figure 1a, 1b).

In these patients, the fundus was divided from cervix at ten mm

upper margin of cervical tumor by using a needle guide (Figure 2).

A shaved margin was sent as a frozen section from the remaining

upper endocervix and distal vaginal cuff. Also, the authors per-

formed endocervical curettage to the remaining endocervix for

frozen section evaluation. A re-anastomosis of the fundus, at-

tached by the utero-ovarian ligaments, to the vagina was then per-

formed using interrupted 2-0 vicryl sutures. In the first three

patients, a cerclage using one prolene suture was applied to the

neo-cervix. After drain placement abdominal wall was closed. All

patients received prophylactic low molecular weight heparin and

standard antibiotic prophylaxis. Urinary catheter was removed on

postoperative 7th day.

Ultrasonography
In the last two patients, transrectal ultrasonography was per-

formed using a machine with a 5-9 MHz probe.

Results

A total of five patients underwent radical abdominal tra-

chelectomy with pelvic lymphadenectomy. Clinico-patho-

logic characteristics of patients are shown in Table 1. The

mean age was 31.6 years with a range of 26 to 38 years.

All patients had squamous cell carcinoma, except one. One

patient had Stage Ia2 disease with lymphovascular space

invasion and the remaining four patients had Stage Ib1 cer-

vical cancer. Maximum tumor diameter was less than 24

mm in all patients and all were nulligravida. Diagnosis was

established by cervical conization in two patients, loop

electrosurgical excision procedure (LEEP) excision in one

patient, and punch biopsy in two patients.

The mean surgical time was 213 minutes with a range of

160 to 265 minutes. The results of frozen-section evalua-

tion performed during operation were negative in all of the

patients. There were no intraoperative and early postoper-

ative complications. Mean number of nodes removed dur-

ing pelvic lymphadenectomy was 25 (range, 19-36) and the

mean length of hospital stay was 4.7 days (range, 4 to 7).

On final pathology examination, the vaginal, endocervical,

and parametrial resection margins were tumor-free in all

Figure 2. — Decision of cervical incision with the guidance of

needle.

Figure 1. — Distance between upper margin of tumoral mass and internal os of cervical canal.

needleneedle
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patients and no patient had lymph node involvement. There

was no residual tumor at the final pathology report in the

patient diagnosed by conization (Stage Ia2). The length of

clear surgical margins were 14, 17, and 22 mm at pathology

report and the length of remaining cervical canal measured

by transvaginal ultrasonography at postoperative 4th month

were two, three, and five mm respectively in the same pa-

tients operated classically. Ten and 12 mm cervical canal

were measured by sonography four months postoperatively

in the two patients in whom the authors performed tran-

srectal ultrasonography for upper margin evaluation during

operation. These patients had Stage Ib1 disease and clear

surgical margins were nine and 12 mm at the final pathol-

ogy. None of the patients was subjected to any adjuvant

therapy.

Mean follow-up was 21 months (range, 7-52 months) and

no recurrence has been seen so far. During this follow-up

period, menstrual abnormality occurred in three patients

(Table 2). All of them had clinically notable stenosis. Three

patients complained of newly developed severe dysmenor-

rhoea requiring analgesics. On transvaginal ultrasonogra-

phy, haematometra associated with cervical stenosis was

detected in two of these patients. One of these three patients

was amenorrheic at 8th month after the operation, and hys-

terectomy was performed because of patient desire. One pa-

tient did not require any intervention. The last patient of this

group had severe stenosis and underwent dilation of her neo-

cervix three times. This patient presented with tubo-ovarian

abscess at postoperative 14th month and she was re-oper-

ated. Three months after the re-operation, T-IUD was in-

stalled into the uterine cavity and removed after eight

months (patient 1). The patient finally recovered following

this procedure. Two patients attempted to conceive for six

and four months respectively, but were not successful.

Discussion

Early-stage cervical cancer patients are potential candi-

dates for fertility-sparing surgery since the vast majority

of patients are in reproductive period. A number of studies

have previously evaluated the oncologic, reproductive, and

obstetrical results associated with radical trachelectomy

[11, 12]. Many side effects have been reported for this type

of procedure. Complications are seen in about 10–15 % of

cases of abdominal or vaginal radical trachelectomy with

laparoscopic lymphadenectomy. Intraoperative and early

postoperative complications include bladder or bowel

trauma, pelvic hematoma, pelvic abscess, and transient

neuropathy requiring long-term catheterization [13]. Post-

operative complications may also occur and include dys-

menorrhea, dysplastic Pap smears, irregular or

intermenstrual bleeding, excessive vaginal discharge, isth-

mic stenosis, and amenorrhea [14]. Also some authors

have reported a high rate of first- and second-trimester

miscarriage (16% – 20% and 8% – 10%, respectively) and

preterm delivery (20% – 30%) [12, 15].

Most of these unfavorable experiences such as isthmic-

cervical stenosis, menstrual abnormality (hypo-menorrhea,

oligo-menorrhea, and amenorrhea), miscarriage, and

preterm delivery may be related to uterine hypo-perfusion

and shortening or disappearing of cervical canal and/or cer-

vical tissue during radical trachelectomy.

The main uterine arterial supply is from uterine artery, a

branch of internal iliac artery. Tubal branches of ovarian ar-

tery and arterial branches on the round ligament also provide

arterial perfusion of uterus. The uterine artery is usually sac-

rificed in ART and many surgeons sever the round ligaments

during operation. Actually, it is not necessary technically to

sacrifice these ligaments. Hypo- and amenorrhea emerged at

late postoperative period in two of the present patients whose

Table 1. — Clinical and pathologic characteristics of patients.
Patient no Age Histology Stage Tumor diameter Op time Nod number Clear margin Post op CL (‡) Follow-up

1(†) 28 Squamous ca 1b1 19 mm 265 min 26 14 mm 3 mm 52 months

2 34 Adenoca 1b1 15 mm 180 min 36 17 mm 2 mm 8 months

3 32 Squamous ca 1a2 – 160 min 19 22 mm 5 mm 24 months

4 26 Squamous ca 1b1 24 mm 200 min 24 9 mm 12 mm 14 months

5 38 Squamous ca 1b1 19 mm 260 min 22 12 mm 10 mm 7 months

(†) re-operated for pelvic abscess and intrauterine device installed postoperatively; (‡): postoperative remaining cervical length measured by ultrasonography

OP, operation; CL, cervical length

Table 2. — Surgical and clinical characteristics of patients
Patient no Lig. rotundum Cerclage Transrectal USG Cervical stenosis Menstrual abnormality Final result

1 not severed yes no yes dysmenorrhoea asymptomatic

2 severed yes no yes dysmenorrhoea hysterectomy

3 severed yes no yes dysmenorrhoea hypo-menorrhea

4 not severed no yes no no asymptomatic

5 not severed no yes no no asymptomatic

Lig: ligamentum; USG: ultrasonography
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round ligaments were severed and cerclage was applied. Not

preserving this ligament may have caused the menstrual ab-

normality with or without the cervical cerclage in these two

patients. However, it is not possible to reach a conclusion on

the effect of preserving round ligament on menstrual cycle

with these two cases, and additionally there is no consensus

on this point; while some surgeons favor preserving the lig-

ament while others favor severing it. The present authors’

suggestion is to preserve the round ligament.

Many authors have performed permanent cervico-isthmic

cerclage as a routine procedure of radical trachelectomy [11,

16-18]. The main problem related to cerclage is cervical

stenosis, which may cause dysmenorrhea and unfavorable

reproductive outcomes. Cervical stenosis has been reported

in 11-15 % of patients who had cerclage performed in VRT

[17, 19]. On the other hand, Carter et al. reported that 33%

of the patients had clinically notable stenosis not requiring

neo-cervical dilation while 40% had stenosis requiring a

neo-cervical dilation procedure in their series [20]. In a

study published by Li et al. [18] in 2011, cerclage was per-

formed and a tailed T-IUD was routinely installed during

ART in all patients, and the rate of stenosis was reported to

be 8%. Based on the present authors’ experience, cervical

stenosis is the major and embarrassing unique postoperative

complication for radical abdominal trachelectomy. IUD

placement during ART may prevent cervical stenosis, but

this practice is associated with increased infectious morbid-

ity and chronic discharge. In the present last cases, the au-

thors’ preference was not to perform cervical cerclage and

to keep an intact cervical canal and/or cervical tissue as long

as possible during the surgery.

Decision on the length of the cervix to be excised is the

critical point of operation, since the length of remaining

cervical canal affects both the rate of cervical stenosis and

obstetrical outcomes. Also, it clearly affects prognosis of

cancer. There is no standard for an adequate negative en-

docervical margin for oncological outcomes in radical tra-

chelectomy. Some authors believe that a five-mm negative

margin is sufficient, while others prefer a ten-mm negative

endocervical margin [5, 21, 22]. Also it is still unclear how

long the remaining cervical canal is acceptable for good ob-

stetrical and reproductive results. Generally, it has been pre-

ferred to divide the cervix at the level of the internal os to

obtain the maximum margin; however, this may have a sig-

nificant impact on reproductive morbidity. Inherently, while

the length of remaining cervical canal decreases, the rate

of first- and second-trimester miscarriage and preterm de-

livery increases. Transrectal ultrasonography can be easily

used to identify the upper margin of cervical cancer and in-

ternal os of cervical canal at ART, so decision on the length

of the cervix to be excised can be made. The present au-

thors perform transrectal ultrasonography using a vaginal

probe and they also use two-dimensional ultrasound imag-

ing. Scanning is begun just before cervical incision. Cervix

is examined using sagittal plane as well, by turning the

probe plane 90 degrees. This makes the endocervical canal

and tumor tissue to be the most prominent structure on

screen. With these manipulations, the authors identify the

correct incision plane using the needle guide that is em-

bedded in the cervix during ultrasonographic evaluation.

They have used transrectal ultrasonographic evaluation as

a part of ART in two patients with Stage Ib1 cervical can-

cer. This is the first report addressing the intraoperative use

of ultrasound in ART.

Conclusion

In conclusion, there are numerous outstanding prob-

lems, such as cervical stenosis, dysmenorrhea, and men-

strual abnormalities, related to reproductive outcomes

following radical trachelectomy. Most of these may be

based on the length and volume of cervical remnant after

the surgery. Consequently, one of the most crucial steps in

ART is to make an accurate decision on the length of the

cervix to be excised. For this purpose, transrectal ultra-

sonography guidance can be used efficiently during the

operation.
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