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Radical trachelectomy is a fertility-preserving alternative to radical hysterectomy in carefully selected young women with early-stage cervical 
cancer. However, in cases with subsequent severe cervical stenosis, assisted reproductive techniques can be difficult. This is a case report of a 
34-year-old patient who underwent robot-assisted radical trachelectomy and cerclage for early-stage (IB2) adenosquamous carcinoma. 
Three months after surgery, the patient underwent ovarian stimulation using a gonadotropin-releasing hormone antagonist protocol. As it 
was impossible to perform transcervical embryo transfer due to the almost complete absence of the cervical opening, transmyometrial em-
bryo transfer under ultrasound guidance was performed. This resulted in a successful singleton pregnancy. This is the first case of successful 
pregnancy conceived by in vitro fertilization with transmyometrial embryo transfer in a patient who had previously undergone robot-assisted 
radical trachelectomy.
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mucus, and decreased vasculature supplying the uterus, according 
to previous studies [1,2]. The rate of cervical stenosis due to cervical 
cancer only or cervical trachelectomy in cases of difficult embryo 
transfer is challenging to obtain. In about 1% of cases, experienced 
experts have found cervical embryo transfer to be difficult due to an-
atomical and pathological cervical disorders [3]. Doctors may try 
traumatic transcervical embryo transfer, cervical dilation (with or 
without hysteroscopy), and transmyometrial embryo transfer (TMET) 
in such patients.

Kato et al. [4] introduced the Towako method for TMET and 
achieved several successful cases of pregnancy using this method. 
The Towako set consists of a needle/stylet and transfer catheter. Un-
der transvaginal ultrasonography (TV-USG) guidance, a needle is in-
serted transmyometrialy between the upper cervix and lower blad-
der. When the needle reaches the uterine cavity, it is pulled back until 
the tip becomes clearly visible at the center of the endometrium. The 
inner catheter— loaded with one embryo in the culture medium—
is then moved through the outer catheter, and the embryo is depos-
ited in the uterine cavity [4]. A retrospective study showed an im-
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Introduction

Early detection of cervical cancer increases the chance that fertili-
ty-preserving surgery can be performed. However, embryo transfer 
can be complicated by cervical abnormalities, such as cervical steno-
sis, atresia, or previous trachelectomy. According to two previous 
studies, the live birth rate after radical trachelectomy appears to be 
around 64%–67%, and most pregnancies are supported by intra-
uterine insemination or in vitro fertilization (IVF). Reasons for infertili-
ty after trachelectomy include cervical stenosis, decreased cervical 



plantation rate of 9.5%, with pregnancy and miscarriage rates of 
25% and 30%, respectively, after TMET [3].

There have been no reports of pregnancy with TMET after robotic 
trachelectomy. Herein, we introduce the first successful case of preg-
nancy with TMET after robotic trachelectomy.

Case report

A 34-year-old woman was diagnosed with cervical intraepithelial 
neoplasia grade 3 with human papillomavirus 16 after a cervical 
punch biopsy at a local gynecological hospital in December 2019. 
Soon after, she was transferred to Seoul National University Bundang 
Hospital for further evaluation. As a result of a loop electrosurgical 
excision procedure, a 6-mm-deep and 11-mm-wide adenocarcino-
ma was found. According to magnetic resonance imaging and posi-
tron emission tomography, there was no lymph node or distant me-
tastasis. The patient was nulligravida and wanted to become preg-
nant. 

The oncologist classified her disease as stage IB1 (FIGO Committee 
on Gynecologic Oncology, 2019). Robotic radical trachelectomy, senti-
nel lymph node mapping, and cervical cerclage were successfully per-
formed in March 2020. The final pathology report confirmed that the 
adenocarcinoma component was a mixture of the usual type and mu-
cinous carcinoma, and that cancer might remain in the uterus. 

The disease classified as stage IB2p without parametrial or lym-
phovascular invasion. Therefore, an additional margin was resected 
and an endometrial biopsy was performed; no tumor was observed. 
In February and May 2020, it was shown that the squamous cell car-
cinoma antigen level was 0.6 ng/mL, and the patient decided to 
postpone additional surgery and get pregnant quickly. 

She had been married for 8 years, had a regular menstrual cycle 
from the age of 15 years, and had no history of other chronic medical 
or surgical disease; she was a non-smoker and had no history of hir-
sutism or galactorrhea. Her physical examination was uneventful, ex-
cept for severe cervical stenosis without a cervical opening. A hor-
monal work-up showed a normal profile with a day-3 follicle-stimu-
lating hormone (FSH) concentration of 2.05 mIU/mL and an an-
ti-Müllerian hormone level of 1.52 ng/mL. Hysterosalpingography 
was normal. Her male partner was 39 years old and had no signifi-
cant medical history. A semen analysis showed decreased motility 
(33%) 5 years ago. 

Ovarian stimulation using a gonadotropin-releasing hormone 
(GnRH) antagonist protocol and IVF/intracytoplasmic sperm injec-
tion (ICSI) were selected, considering the patient’s age, cervical sta-
tus, and borderline ovarian reserve. The patient’s last menstrual peri-
od was June 12 and human FSH (300 IU/day; Gonal-F, Merck Serono, 
Middlesex, UK) was injected subcutaneously from June 14 to 21. Day 

5 TV-USG showed a normal uterus and ovaries. Each ovary had dom-
inant follicles measuring 11–12 mm and a total antral follicle count 
of eight follicles. Subcutaneous injection of 0.25 mg of GnRH antago-
nist (Cetrotide; Serono, Geneva, Switzerland) was performed on day 
6 for 4 days. On day 9, TV-USG showed two dominant follicles with 
mean diameters of 18 mm or more and an endometrial thickness of 
9.7 mm. On the same day, 250 μg of recombinant human chorionic 
gonadotropin (hCG; Ovidrel, Sereno) was administered subcutane-
ously on the same day to induce ovulation. 

The estradiol level on the hCG day was 2,604 pg/mL, and the pro-
gesterone level was 0.84 ng/mL. Oocyte retrieval was performed 36 
hours after hCG injection under TV-USG guidance. A total of 11 oo-
cytes were retrieved, including three oocytes in metaphase II. ICSI 
was performed for all available oocytes due to the poor sperm pa-
rameters. On day 1, four oocytes showed two pronuclei, which were 
cleaved into two good-quality embryos (10A and 6A-com). Two em-
bryos were discarded, and one embryo was cryopreserved in a blas-
tocyst (ErB-AB). 

As it was impossible to perform transcervical embryo transfer due 
to the almost complete absence of the cervical opening, TMET under 
ultrasound guidance was performed using a Towako transfer set 
(Towako needle; Cook, Eight Mile Plains, Australia) (Figure 1). The pa-

Figure 1. Transmyometrial embryo transfer under ultrasound 
guidance. (A) Schematic diagram of the procedure: the needle is 
inserted transmyometrialy and reaches the uterine endometrium. 
(B) Transvaginal ultrasonography of catheter placement and embryo 
transfer.
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tient was premedicated with 3 mg of midazolam administered intra-
venously (IV) and fentanyl (100 μg; IV); both were administered 10 
minutes before the procedure. One embryo (EdB-AB) was transferred 
successfully on the fifth day after oocyte retrieval. There were no ma-
jor complications, including pain, bleeding, infection, or injuries. Bio-
chemical pregnancy was confirmed 15 days after post-oocyte re-
trieval by a measurement of serum β-hCG (140.83 mIU/ mL). An in-
trauterine fetal heart was confirmed by TV-USG at 7 weeks’ gestation.

Discussion

As early detection of gynecological cancers has become possible, 
there have been increasingly many patients desiring fertility preser-
vation, particularly in patients with cervical cancer. In cases of stage 
IB1 cancer and when the tumor 2 cm or smaller, radical trachelecto-
my and pelvic lymph node dissection with (or without) para-aortic 
lymph node dissection may be presented as an option, and abdomi-
nal trachelectomy can be performed even if the tumor is 2 cm or 
larger [5]. After trachelectomy, cervical dilation is difficult, and it is 
difficult to reach the fundus. 

Our patient underwent robot-assisted radical trachelectomy with 
clinical-stage IB1 disease, but the final pathology report confirmed 
that the adenocarcinoma component was a mixture of the usual 
type and mucinous carcinoma, and it was found that cancer might 
remain in the uterus. Thus, additional resection margins and an en-
dometrial biopsy were conducted, with no residual cancer as a result. 
Because the patient prioritized pregnancy, the consideration of any 
additional surgery was postponed.

Unlike other cases reported previously, the patient presented herein 
prioritized pregnancy and attempted to become pregnant immedi-
ately after surgery without proper follow-up to determine whether 
there was recurrence. In our case, for a fast pregnancy, TMET was per-
formed immediately after trachelectomy, and a successful pregnancy 
was achieved.

With the development of assisted reproductive technology tech-
nology, it is important to increase the implantation and pregnancy 
rates through appropriate embryo transfer. According to a retrospec-
tive observational study, it was estimated that a poor embryo trans-
fer technique accounted for 30% of all IVF failures. Embryo transfer 
was difficult in about 7.7% of all procedures, and the clinical pregnan-
cy rate (CPR) was significantly lower than in non-difficult procedures 
(27.1% vs. 38.2%, p < 0.001). The CPR decreased progressively with 
the use of additional maneuvers during embryo transfer, including 
the use of an outer catheter sheath, Wallace stylet, and tenacula [6].

If there are cervical abnormalities, such as cervical stenosis, atresia, 
or previous trachelectomy, the likelihood of needing an additional 
maneuver increases. In such cases, TMET can be considered. Accord-

ing to Khairy et al. [7], when performing TMET, endometrial trauma 
and myometrial contraction can be reduced by minimizing the pro-
cedure time, and the risk of contamination of the embryo catheter 
and infection can be reduced by not passing through cervical secre-
tions. 

In a previous report, a patient had cervical cancer (1A2) and at-
tempted a natural pregnancy for 6 months after radical vaginal tra-
chelectomy and laparoscopic pelvic lymph node dissection 3 years 
previously; however, she was unsuccessful. As a result, she tried IVF 
using a GnRH agonist long protocol with TMET and was presented as 
a case of successful pregnancy [8]. Another patient had a distorted 
internal cervical canal and cervical dilation failed repeatedly. She also 
achieved pregnancy by TMET [9]. 

Khairy et al. [7] compared the outcomes of “very difficult transcer-
vical embryo transfer” (vdTCET) versus TMET in 174 patients. They 
defined vdTCET as requiring more than two tenacula or stylets, 
changing the embryo transfer catheter, reloading of the embryos or 
canceling the procedure, and freezing the embryo to transfer after 
cervical dilatation. The clinical pregnancy and live birth rates for 
TMET (32.6% and 25%, respectively) were higher than those for vd-
TECT (26.1% and 16.4%, respectively). These studies have shown that 
TMET is a good alternative for difficult embryo transfer cases where 
cervical embryo transfer cannot be achieved.

During the follow-up period, it is necessary to check for miscar-
riage, live birth, or recurrence of cervical cancer. This is the first case 
of successful pregnancy conceived by IVF with TMET for a patient 
who had previously undergone robot-assisted radical trachelectomy. 
In the future, it may be meaningful to consider providing the options 
of ART and TMET in women of childbearing age diagnosed with cer-
vical cancer when additional surgery is needed after a quick preg-
nancy.
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