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Case Report

A modified technique of laparoscopic radical trachelectomy
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Radical trachelectomy is an optional fertility-sparing treatment for
early-stage cervical cancer, and recently, the minimally invasive ap-
proach (MIA) has become a major trend in radical trachelectomy.
MIA radical trachelectomy requires amore careful surgical technique
to avoid tumor spillage and exposure of the cancerous tissue under
carbon dioxide pneumoperitoneum to reduce the risk of recurrence.
We present a case of a 33-year-old nulliparous womanwith stage IB1
cervical cancer who underwentMIA radical trachelectomy through a
combinationof laparoscopic surgery andmini-laparotomy,mainly to
prevent postoperative complications and tumor spread during cer-
vical amputation. A Papanicolaou test suggested the diagnosis of
squamous cell carcinoma of the cervix without any symptoms such
as atypical bleeding. The subsequent biopsy revealed squamous
cell carcinoma with stromal invasion of the cervix. Cervical amputa-
tion was performed extracorporeally through a small incision in the
lower abdomen. Therewere no perioperative complications. The pa-
tient was discharged on postoperative day 13. The final pathological
evaluation revealed residual microinvasive cancer of the endocervi-
cal canal with clear margins, no lymphovascular space involvement,
and 27 negative lymphatic nodes. The joint of the neo-cervix and
vagina had healed completely without erosion or stenosis of the cer-
vical canal, and no problems occurred during sexual intercourse. No
cancer recurrence or menstrual disorders have been reported in the
short postoperative period of 6months. The surgical technique of la-
paroscopic radical trachelectomy combined with extracorporeal cer-
vical amputationmay be an acceptable alternative to reduce the risk
of recurrence by preventing intraperitoneal tumor spillage.
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1. Introduction
It is estimated that 13.1 women worldwide and 14.7

women in Japan suffer from cervical cancer per 100,000 an-
nually [1]. The incidence of cervical cancer has recently de-
creased in many developed countries [1, 2]. However, for
women in their twenties and thirties, cervical cancer remains
the second most common malignancy after breast cancer in
Japan and overseas [2–4]. The lack of early screening facili-

ties in developing countries coupled with the high incidence
of cervical cancer in women of childbearing age is a major
problem in early diagnosis and treatment of cervical cancer
[1]. As fertility preservation is important for young women
with early-stage cervical cancer, radical trachelectomy is rec-
ognized as the first choice among established fertility-sparing
treatments for early-stage cervical cancer [5].

Since Dargent et al. first reported vaginal radical trach-
electomy (VRT) with laparoscopic pelvic lymphadenectomy
in 1986 [6, 7], various surgical approaches to and devices
for VRT have been developed. Recently, the usefulness of
the minimally invasive approach (MIA) in early cervical can-
cer treatment, including radical trachelectomy, has been re-
ported [8–10]. In 2018, a randomized controlled trial [the La-
paroscopic Approach to Cervical Cancer (LACC) trial] con-
ducted to evaluate the usefulness of MIA radical hysterec-
tomy versus open radical hysterectomy in treating early-stage
cervical cancer revealed that MIA radical hysterectomy was
associated with higher recurrence and worse 4-year overall
survival (OS) rates than open radical hysterectomy [11, 12].
The results of the LACC trial prompted gynecologic oncol-
ogists to reassess if MIA radical hysterectomy was a suitable
surgical procedure to maintain optimal oncologic outcomes
for patients with early-stage cervical cancer.

Additionally, distinctive procedures in trachelectomy in-
cluding the determination of the accurate resection range of
the cervix and effective cervical cerclage are considerably sig-
nificant in preventing postoperative complications such as
cervical stenosis, cerclage erosion, and premature rupture of
membranes. The purpose of this report was to present a
case of early-stage cervical cancer managed by radical trach-
electomy performed through a combination of laparoscopic
surgery and mini-laparotomy, mainly to prevent postoper-
ative complications and tumor spread during cervical am-
putation. We had introduced abdominal radical trachelec-
tomy (ART) in 2002, and have carried out about 2 cases each
year. Since 2018, laparoscopic radical surgery for the inva-
sive cervical cancer in Japan has been covered by insurance,
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and this case has become the first at our facility. Taking
this opportunity, we would like to maximize the benefits of
MIA such as the reduction of complications, ileus and pelvic
adhesions, and preservation of fertility, while ensuring on-
cological safety such as local control. The complications of
ART among multi-institutions including our hospital were
described in our previous report [13]. MIA radical trach-
electomy was planned with the aim of minimizing invasion.
We decided to adopt a small incision during amputation of
the cervix, making neo-cervix and cerclage, because it was
thought that switching from laparotomy to laparoscope for
all procedures could lead to technical difficulty, a prolonged
time surgery, and increased risk of tumor dissemination if
having complications with intra-abdominal operative proce-
dure.

2. Case report
The patient was a 33-year-old Japanese woman, nul-

ligravida, with a height of 169.2 cm and weight of 71.1 kg.
A diagnosis of squamous cell carcinoma (SCC) of the uter-
ine cervix was revealed in routine cancer screening [Papan-
icolaou (Pap)] test during a regular check-up without any
symptoms such as atypical bleeding. A colposcopy-guided
punch biopsy revealed SCC with stromal invasion of the
cervix. No obvious tumor mass or enlargement of the pelvic
and paraaortic lymph nodes was seen on magnetic resonance
imaging or computed tomography. Cervical conization was
performed to assess the depth of invasion and spread of the
tumor. The surgical lesion of the SCC was pathologically
characterized as having a maximum depth of invasion of 7
mm, maximum horizontal spread of 11 mm, no lympho-
vascular space involvement (LVSI), and a negative margin.
Thus, the patient was diagnosed with SCC of the uterine
cervix, clinical stage IB1 [International Federation of Gyne-
cology and Obstetrics (FIGO) 2018 staging] [14]. A cervical
cytology test performed after conization was negative for in-
traepithelial lesions or malignancy (NILM). The patient de-
sired future fertility and requested a fertility-sparing mini-
mally invasive surgery (MIS) after being briefed about the
therapeutic options for early-stage invasive cervical cancer,
such as re-conization with laparoscopic pelvic lymphadenec-
tomy and sentinel lymph node mapping.

One month after conization, the patient underwent a la-
paroscopically assisted radical trachelectomywith pelvic lym-
phadenectomy. Four trocars were placed in the diamond po-
sition (a 12-mm trocar at the umbilical site and three 5-mm
trocars in the central and bilateral quadrants of the lower
abdomen), and a uterine manipulator (ClearView®, Clinical
Innovations, UT, USA) was used. The pneumoperitoneum
pressure was set to 10 mm Hg. No dissemination was ob-
served in the peritoneal cavity. First, a laparoscopic pelvic
lymphadenectomy was performed. The anterior broad lig-
ament was cut, and the paravesical and Latzko’s pararectal
spaces were developed down to the level of the elevator mus-
cle fascia, and a systematic pelvic lymphadenectomy up to the

level of the common iliac lymph node was performed. There
were no swollen lymph nodes in the pelvis. Intraoperative
pathological consultation for lymph node metastasis was not
done. After the Okabayashi pararectal space was developed
and the course of the hypogastric nerve confirmed, the cervi-
covesical vessels (anterior leaf of the vesicouterine ligament)
were dissected, and the ureter was completely released from
the paracervix. The bilateral uterine arteries were isolated
at the ureteral intersection, and the descending branches of
both sides were clipped and separated, while their ascend-
ing branches were preserved. The vesical veins (posterior
leaf of the vesicouterine ligament)were clipped and dissected,
sparing the pelvic plexus. The rectovaginal space was devel-
oped, and the sacrouterine and rectovaginal ligaments were
dissected, sparing the hypogastric nerve. Subsequently, the
paracolpos were dissected. In this way, we transected the
paracervix and paracolpos preserving the autonomic nerves
according to type C1 radical hysterectomy of the Querleu–
Morrow (QM) classification [15] (Fig. 1A).

Before the colpotomy, a 5-cmMaylard low transverse ab-
dominal incision was made to enable the cervix to be dis-
sected extracorporeally. Immediately after the vaginawas cir-
cularly cut out with a 3-cm margin of the vaginal cuff intra-
corporeally, the cervix with the vaginal cuff was immediately
drawn out of the peritoneal cavity through a minilaparotomy
(Fig. 1B). The cervix was separated off 5-mm from the in-
ternal os under direct vision. After clean margins were con-
firmed by a frozen section diagnosis, the cervix was ligated
at the level of the internal os using a 2-0 nylon suture as the
permanent cerclage, and the cervical serosa was exfoliated to
create the neo-cervix. The seromuscular edge of the remain-
ing uterus was laparoscopically joined to the dorsal and ven-
tral sides of the vagina with barbed sutures (Fig. 1C). Finally,
an intrauterine device (FD-1®, Fuji Latex Co., Tokyo, Japan)
was inserted into the uterine cavity for menstrual drainage.

Since the intraoperative rapid diagnosis took approxi-
mately 1 hour, the surgery lasted 496 minutes. The blood
loss was 384 mL. There were no perioperative complications
such as transfusion, infection, suture failure, or other organ
injuries. The urinary catheter was removed on postopera-
tive day 7, and the patient was discharged on day 13 to en-
able clean intermittent self-catheterization for measuring the
residual urine at home for a month. One month after the op-
eration, a self-check sheet for residual urine revealed that the
patient did not have any problems related to urination, and
self-catheterization was discontinued.

The final pathological evaluation revealed residual mi-
croinvasive cancer of the endocervical canal with a size of 2
cm or less, clear margins of 30 mm from the vaginal stump
and 10 mm from the cervical stump, no LVSI, negative
parametria and 27 negative lymphatic nodes (Fig. 1D,E). As
this case had a low risk of recurrence based on the results
of final pathological evaluation, no adjuvant therapy was ap-
plied. At the 6-month follow-up, no recurrence of the cancer
was noted. The joint of the neo-cervix and vagina had healed
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Fig. 1. Surgical procedure findings and specimen findings. (A) Laparoscopic view of intracorporeal colpotomy. The paracolpos was dissected while
sparing the pelvic nerve plexus (arrow); (B) Mini-laparotomy findings. The cervix could be pulled out of the abdominal cavity without tension. It was easy to
set an accurate incision line; (C) Laparoscopic view of connecting the residual uterine corpus and vagina using barbed sutures. Reliable suturing was possible
without applying extra traction; (D) Macroscopic findings of the excised specimen. The vaginal wall was removed by 2 cm or more and the paracervix and
paracolpos were sufficiently removed; (E) Histopathological findings of the endocervical canal (×40, Hematoxylin-Eosin). Residual microinvasive lesion of
the SCC is observed in only one place.

Fig. 2. Postoperative findings at 3 months after the surgery (A) Abdominal wound findings. Laparoscopic wounds (umbilical and lateral lower
abdomen) and the small incision wound (central lower abdomen, horizontal) were recognized; (B) Colposcopy findings. The epithelialization of the stump
and the junction was good, and no stenosis was observed. An intrauterine device inserted into the uterine cavity for menstrual drainage was visible.

completely without erosion or stenosis of the cervical canal,
and there were no problems during sexual intercourse (Fig.
2). The patient did not report any menstrual disorders such
as irregular cycles or scanty menstruation and was permitted
to plan a pregnancy 1 year after the operation if the cancer

did not recur.

3. Discussion
This case demonstrated that a complete transection of

the paracervix and resection of the vagina of an appreciable
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length according to type C1 radical hysterectomy of the QM
classification can be performed laparoscopically, and the ac-
curate resection area of the uterus can easily be determined
through a mini-laparotomy. No recurrence or menstrual
disorders have been reported by the patient to date, even 6
months after the surgery. The surgical technique ofMIA rad-
ical trachelectomy described herein may be an acceptable al-
ternative to reduce the risk of recurrence by preventing in-
traperitoneal tumor spillage. VRT with laparoscopic pelvic
lymphadenectomy that had been performed in 1986was orig-
inally described by Dargent et al. [6, 7] and has proven to
be a feasible technique [7, 16]. However, VRT requires sur-
geons having a high level of expertise in performing vaginal
surgeries [17] and is burdened with procedural issues such
as insufficient resection of the paracervix and vaginal cuff
[16], especially in young nulliparous women and those who
have undergone preoperative conization. Smith et al. devel-
oped a new approach in 1997 called ART that is similar to
the traditional radical hysterectomy and addresses the draw-
backs of VRT [17]. The oncological safety of ART is guar-
anteed in early-stage cervical cancer, especially in cases with
tumors smaller than 2 cm [18, 19]. The first total laparo-
scopic radical trachelectomywas reported in 2002 by Pomel et
al. [20] and the first robot-assisted laparoscopic procedure in
2008 by Persson et al. [21]. Moreover, the noninferiority of
MIA radical trachelectomy, including the pure laparoscopic
and robotic approaches, in maintaining optimal oncological
and obstetric outcomes has been proven in several previous
reports [8, 22, 23]. In a retrospective study conducted in the
United States using data from the National Cancer Database
between 2010 and 2015, Matsuo et al. reported that the 4-
year OS rates for MIA trachelectomy (n = 144) and open
trachelectomy (n = 102) in reproductive-aged women with
early-stage cervical cancer were similar (MIA, 95.7%; open
approach, 92.3%) [8]. In the international radical trachelec-
tomy assessment (IRTA) study which compared the disease-
free survival (DFS) after radical trachelectomy between the
MIA (n = 310) and open approach (n = 388) in women with
early-stage cervical cancer, Salvo et al. recently noted that
there was no significant difference in the recurrence rate dur-
ing the follow-up time (median 40.9 months); (MIA, 6.4%;
open approach, 5.7%), (P = 0.7492) [22]. Moreover, several
reports have shown a higher pregnancy rate in women who
underwentMIA radical trachelectomy than in those who un-
derwent ART or VRT, although the issue of higher prema-
turity rate compared to VRT remains [13, 23]. Thus, MIA
radical trachelectomy has the potential to achieve a more
favorable obstetric outcome than conventional techniques.
Against this backdrop, MIA trachelectomy is expected to be-
come the most promising technique among fertility-sparing
treatments for early-stage invasive cervical cancer.

The LACC trial, the first randomized controlled trial that
investigated the efficacy of surgical treatment for cervical
cancer, showed that MIA radical hysterectomy was associ-
ated with higher recurrence and worse OS rates than laparo-

tomy [11, 12]. The results of the LACC trial have changed
the surgical treatment policies for cervical cancer. Surgical
techniques specific to the laparoscopic approach such as the
use of uterine manipulators, intracorporeal colpotomy, and
carbon dioxide (CO2) pneumoperitoneum are being increas-
ingly recognized as leading causes of tumor spillage and a sub-
sequent inferior oncologic outcome in MIA radical hysterec-
tomy [12]. Recently, surgical procedures such as the creation
of a vaginal cuff and avoiding the use of uterine manipula-
tors have been proposed to prevent tumor spillage [24, 25],
and these ideas may be applied toMIA radical trachelectomy.
Additionally, radical trachelectomy has a unique surgical pro-
cedure in that the cervix is amputated, while the uterine body
and the blood vessels connected to it are preserved. There is
a narrow space between cancer margin and internal os of the
uterus; therefore, it is not easy to resect the cervix along with
the expected excision line thought to be appropriate. Thus,
MIA radical trachelectomy has a greater potential to spread
the cancerous cells into the abdominal cavity than MIA radi-
cal hysterectomy.

In several previous studies on MIA radical trachelectomy
[22, 23], the cervix was transvaginally or intraperitoneally
separated after the transection of the paracervix and paracol-
pos and incision of the vaginal canal. In the transvaginal ap-
proach, it can sometimes be difficult to amputate the cervix,
especially in young or nulliparous women as in the present
case, and any additional resections are even more difficult
to perform in the narrow and secluded space. Conversely,
using the intraperitoneal approach, the initial as well as any
additional dissections of the cervix are relatively easy. How-
ever, several authors have suggested that a CO2 pneumoperi-
toneummilieu induces intraperitoneal implantation and pro-
liferation of the cancerous cells in animal and in vitro experi-
mental models [26, 27]. Kong et al. reported that the recur-
rence rate was higher in MIA radical hysterectomy through
intracorporeal colpotomy than through vaginal colpotomy
(16.3% vs. 5.1%, P = 0.057), andmore cases of intraperitoneal
dissemination were found in the intracorporeal colpotomy
group than in the vaginal colpotomy group [28]. The au-
thors pointed out that intracorporeal colpotomy under CO2

pneumoperitoneum caused tumor spillage and spread. Intra-
corporeal dissection of the cervix under CO2 pneumoperi-
toneum may also be associated with a potential recurrence
risk. In the present case, we performed an extracorporeal in-
cision of the cervix to avoid tumor spillage, even when addi-
tional excisions were required. The use of a uterine manipu-
lator inMIA radical trachelectomy has not been fully investi-
gated. As far as radical hysterectomy is concerned, Rakowski
et al. showed that the use of a uterine manipulator during
robotic-assisted radical hysterectomywas not associatedwith
any clinicopathological parameters including the depth of in-
vasion, LVSI, or parametrial involvement unlike that in open
surgery [29]. In contrast, McFarland et al. reported a case
of artefactual displacement of grade III cervical intraepithe-
lial neoplasia (CIN) to both fallopian tubes during a laparo-
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scopic hysterectomy due to the use of an intrauterine balloon
manipulator. The authors of this case discussed an intrigu-
ing possibility that the CIN epithelium in the cervix was dis-
placed during insertion and due to the use of the balloon ma-
nipulator [30]. We used a uterine manipulator to apply up-
ward traction on the uterus because it was judged that there
was no residual tumor post cervical conization. Although the
observation period was short, no recurrence was observed.
Since this was the first surgical procedure performed at our
facility, we selected this case, which is extremely unlikely to
have lesions on the surface or vaginal and cervical stump after
conization, and used a uterine manipulator in consideration
of surgical operability. We do not use uterine manipulator
in laparoscopic radical hysterectomy for any invasive cervi-
cal cancer. In the following minimal invasive radical trach-
electomy cases, uterine manipulators will not be used with or
without residual tumor.

The transection of the uterine arteries did not affect the
reproductive outcomes in previous studies [23]. A case of
uterine necrosis caused by the vastly reduced blood flow to
the residual uterus due to the transection of the uterine artery
has been reported [31]. Prolonged uterine ischemia should be
avoided during fertility-sparing surgeries. In one case, post-
operative cervical stenosis was reportedly associated with
ART and cerclage [32]. In this case, the extreme tension on
the bilateral infundibulopelvic ligaments and the uterine ar-
teries was relieved, and an adequate blood flow to the uterus
was maintained throughout the procedure. Moreover, the
cervical cerclage was applied using appropriate force to avoid
overtightening of the cervical canal. Finally, intraoperative
conversion to hysterectomy due to necrosis of the residual
uterus could be avoided, and there were no menstrual dis-
orders or thinning of the endometrium postoperatively. Al-
though preserving the uterine artery made it difficult to se-
cure the operative field, and more time was required to pro-
cess the cardinal ligament and paracervix, this procedure was
feasible with adequate laparoscopic skill.

The procedural technique described herein provides an
easy and accessible route to transect the cervix, taking ad-
vantage of the convenience of open surgery and laparoscopic
surgery, while considering both oncological safety and fertil-
ity preservation. Therefore, this technique is useful for in-
stitutions that have been considering MIA radical trachelec-
tomy as the first step of the surgical procedure. Conversely,
if the abdominal wall is thick due to severe obesity or if the
uterine mobility is restricted due to adhesions, it may be dif-
ficult to extract the uterus from the abdominal cavity; there-
fore,MIA radical trachelectomy using this techniquemay not
be indicated in some cases.

All previous reports describing the surgical approaches to
radical trachelectomy were based on retrospective studies,
and there has been insufficient research focusing on the ap-
proach to cervical amputation in MIA radical trachelectomy.
Using this technique intraabdominal tumor cell spillage can
be reduced, but not ruled out since performing an intracorpo-

real colpotomy laparoscopically. Therefore, further research
in this area is necessary.

4. Conclusions
This case report showed that a complete transection of

the paracervix and resection of the vagina of an appreciable
length according to type C1 radical hysterectomy of the QM
classification can be performed laparoscopically and the ac-
curate resection area of the uterus can easily be determined
through a mini-laparotomy. The procedure described herein
may reduce the risk of recurrence and help to preserve fertil-
ity by preventing intraoperative spillage and exposure of the
cervical amputation stump to the cancerous tissue without
excessive resection in a more reliable manner. When intro-
ducing MIA radical trachelectomy, high skill and abundant
experience are required to obtain better results, and this tech-
nique may be advantageous due to the ease and accuracy of
the procedure. However, the follow-up period was too short,
and it was difficult to fully evaluate the effect of this surgi-
cal technique. It is necessary to evaluate cases with a longer
follow-up period to verify the surgical procedure. Large-scale
prospective studies are needed to elucidate the ideal patient
profile for each surgical procedure of MIA radical trachelec-
tomy, including this technique.
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