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Abstract

Purpose The aim of this study is to evaluate surgical data and oncological outcome of laparoscopic nerve-sparing radical
hysterectomy without uterine manipulator for cervical cancer stage IB, over the last 8 years.

Methods This retrospective study includes 32 patients with cervical cancer Figo stage (2009) IB who underwent laparo-
scopic nerve-sparing radical hysterectomy without using any kind of uterine manipulator. Patients were eligible if they had
squamous cell carcinoma, adenocarcinoma, or adeno-squamous carcinoma, and no para-aortic lymph node involvement
by imaging or after frozen section. The median value and range were assessed for operative outcomes and relapse rate and
disease-free survival rate were evaluated using the Kaplan—Meier method.

Results In the study, 32 patients were included and among them 27 women were stage IB1 (18 cases with tumor size 2—4 cm)
and 5 women stage IB2 (Figo stage 2009). The median age of patients was 50.5 years (range 31-68) and median body mass
index (B.M.I) was 25.3 kg/m? (range 19-33.5 kg/m?). The average operating time was 228 min (range 147-310 min) and
median hospital stay was 2.7 days (range 2—7 days). Approximate blood loss was 188 ml (range 120-300 ml). After a median
follow-up of 37 months, we had 2 recurrences out of 32 cases and no death. Especially for patients with Figo stage (2009)
IB1, the recurrence rate was 3.7% (1/27). The 3-year PFS was 93.7% and the number at risk 23 (71.8%) and especially for
the IB1 stage (2009) women, the 3-year PFS was 96.1% and the number at risk 21 (77.7%). The 3-year OS was 100% with
no. at risk 71.8%.

Conclusions Laparoscopic nerve-sparing radical hysterectomy without uterine manipulator is feasible and safe surgical
procedure for cervical cancer with acceptable surgical and oncological outcomes in the hands of well-trained and experi-
enced laparoscopic surgeons. Our retrospective study reveals better oncological outcome compared to other studies on the
minimally invasive approach, where uterine manipulator was routinely used and no vaginal sealing of the tumor was made.

Keywords Laparoscopic radical hysterectomy - Uterine manipulator - Cervical cancer - Nerve sparing - Minimally invasive
surgery

Introduction

Cervical cancer is the most common cancer of the female
genital tract in the developing world and the second most
common gynecological malignancy, after endometrial
cancer, in developed countries [1]. The classical surgical
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management of early-stage cervical carcinoma is radical
hysterectomy and bilateral pelvic lymphadenectomy.

This surgical approach was first described by Ernst
Wertheim [2], modified by Okabayashi in 1921 [3] and
re-popularized by Meigs [4] in the 1950s and by Piver in
the 1970s [5]. It is well known that radical hysterectomy is
associated with significant intraoperative and postoperative
morbidity, and the last successful effort to reduce this mor-
bidity was the establishment of laparoscopic approach [6]
and later the nerve-sparing approach [7, 8].

This surgical technique of laparoscopic radical hyster-
ectomy for cervical cancer associates a radical procedure
complying, oncologic principles with a minimal invasive
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approach. Over the last 2 decades, laparoscopic radical
hysterectomy is performed routinely around the world [7].
Moreover, nerve-sparing technique became a more frequent
technique reducing postoperative pelvic organs’ dysfunction
and improving patients’ quality of life [8].

Until 2018, most of the existed data showed the same
oncological outcome for open and laparoscopic approach in
radical hysterectomy [6, 7] with less peri- and postoperative
morbidity for the laparoscopic technique [9, 10].

However, after publication of LACC trial (Laparoscopic
approach to Cervical Cancer) [11], many concerns have
been raised over the safety of minimally invasive approach
in cervical cancer that were further increased after recent
publication of retrospective data [12—16]. Among the other
reported explanations of high recurrence rate in the mini-
mally invasive arm of LACC trial, the use of uterine manipu-
lator during the surgery was considered responsible for cell
dissemination and the worst oncological outcome [17, 18].

In the present study, we present our data on laparoscopic
nerve-sparing radical hysterectomy without uterine manipu-
lator for cervical cancer stage IB, over the last 8 years. This
is a technique that we have previously reported [19] and we
report a single center’s surgical and oncological outcomes
pertaining laparoscopic approach of cervical cancer stage
IB.

Patients and methods

This is a retrospective study to evaluate surgical outcomes,
recurrence rates and overall survival in patients with cervical
cancer stage IB that underwent laparoscopic nerve-sparing
radical hysterectomy without uterine manipulator in depart-
ment of gynecologic oncology in St. Luke’s Hospital, Thes-
saloniki, Greece.

The hospital’s ethical committee approved the study’s
protocol and we analyzed the records of patients diagnosed
with cervical cancer between January 2011 and January
2018. In the study, patients with Figo stage IB (2009) were
included (squamous cell carcinoma, adenocarcinoma, or
adeno-squamous carcinoma of the uterine cervix without
any lymph node involvement by imaging studies or after
frozen section). In all the cases, a type C1 radical hysterec-
tomy (Querleu—Morrow classification) [20] was performed
laparoscopically.

Exclusions criteria for the laparoscopic nerve-sparing
radical hysterectomy were bulky uterus > 12 weeks size or
cases that vaginal removal of the uterus was considered pos-
sible to require morcellation. Patients were excluded if final
pathology report revealed any component of neuroendocrine
carcinoma and we also excluded patients that had a history of
abdominal/pelvic radiotherapy. Previous abdominal surgery
was not a contraindication for the laparoscopic approach.
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All the patients underwent laparoscopic nerve-sparing radi-
cal hysterectomy with pelvic lymphadenectomy and all the
procedures were documented on record system (image and
video documentation Endobase, Olympus). A computerized
database was used for recording data on patient’s age, body
mass index, operating time, hospital stay, blood loss, major
postoperative complications and morbidity.

Preoperatively all patients had undergone clinical stag-
ing, MRI for evaluation of lymph node status and tumor
size, haemorgam, liver and kidney blood tests. Patients were
admitted the day of surgery and had only a bowel enema. All
patients had an initial diagnosis of cervical cancer either by
punch biopsy or conization. All the procedures were con-
ducted at our institution by the same surgical team. None of
the surgeries required conversion to laparotomy.

Intraoperatively, we administer a single shot of prophylac-
tic antibiotic (cefuroxime 1.5 g and metronidazole 500 mg
IV) and antithrombotic prophylaxis with low-molecular-
weight heparin started 8 h after the operation.

We never used uterine manipulator in any case and we
always worked with CO, pressure < 12 mmHG, in a Tren-
delenburg position.

Operation was abandoned in patients with positive para-
aortic lymph nodes on frozen section and all specimens
underwent photo- documentation with measurement of the
parametrial and vaginal cuff length.

Surgical procedure

The surgical procedure of laparoscopic nerve-sparing radi-
cal hysterectomy is a standardized technique, as we have it
previously described [19].

After performing pneumoperitoneum with Veress needle,
we import five trocars: a 10-mm port through umbilicus for
the camera, a 5-mm port suprapubic, two 5-mm ports lateral
to the visualized inferior epigastric vessel and the last 5 mm
in Palmer’s point. As we use no uterine manipulator, the
fifth port is used by the second assistant for uterine or bowel
manipulation with an atraumatic forceps.

We continue the operation with complete inspection of
the abdominal cavity (liver, gall bladder, stomach, perito-
neum, omentum, small and large intestine), removal of small
bowel out of the pelvis and inspection of the inner genital
organs. Pelvic lymphadenectomy is performed bilaterally
as we have previously reported [21] and then we identify
interior hypogastric and splanchnic nerves.

More specific we identify ureter at its crossing point with
the common iliac artery and then we go medially towards
sacral promontory until we identify the lateral part of supe-
rior hypogastric plexus and then the inferior hypogastric
nerve that descends 8—10 cm along the lateral sides of meso-
rectum, following the ureteral course in a dorsal and caudal
direction. The next step is preparation of the nerve towards
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uterine artery removing the interior hypogastric nerve away
from uterosacral ligament. At this point, inferior hypogastric
nerve appears 2—3 cm dorsally to the ureter, in the lateral
part of the uterosacral ligament.

Before making the colpotomy, we also create a vaginal
cuff to enclose the cervix and upper part of the vagina,
avoiding any contact with the abdominal cavity. After metic-
ulous dissection of vaginal wall, we use 4—6 straight Kocher
clamps to grasp circumferentially the mobilized vaginal
wall. Thereby we create a vaginal cuff that totally overlaps
the cervix and tumor, closing it with by continuous running
suture between ventral and dorsal vaginal wall.

After that, we continue with radical resection of the cardi-
nal and uterosacral ligaments and the operation is completed
laparoscopically, without any contact of the primary tumor
with the abdominal cavity. The colpotomy is made laparo-
scopically using scissors, while the surgeon has his left index
finger in the vagina, as we have previously described [22],
to identify the proper incision plane.

Postoperatively, we use no suprapubic catheter and only
transurethral catheter that is removed on second postopera-
tive day.

Patients follow-up was updated in the fourth quarter of
2019 and the first quarter of 2020.

Statistical analysis

Statistical analysis was conducted using Statistical Package
for the Social Sciences (SPSS) release 23. For the patients’
characteristics and surgical outcomes, mean values and
range were calculated and for the recurrence rate and overall
survival the Kaplan—-Meier method. Median follow-up was
determined coding events as censored and censored cases
as events in a Kaplan—Meier analysis. Progression-Free
Survival (PFS) curves were estimated by the Kaplan—-Meier
method while the population number at risk was calculated
both for the complete population and the groups of women
with stages IB1 and IB2 (Figo stage 2009).

Results

In the study period, 65 patients with cervical cancer were
treated in our department. In Fig. 1, we present a flowchart
of patients treated in our department. We selected 32 patients
with Figo stage (2009) IB that underwent a type C laparo-
scopic radical hysterectomy.

In Table 1, we report all main patients’ characteristics and
surgical results and oncological characteristics. Out of the
27 patients with stage IB1, 18 were with tumor size 2—4 cm.
The median age of patients was 50.5 years (range 31-68)
and median body mass index (BMI) was 25.3 kg/m? (range
19-33.5 kg/m?). The average operating time was 228 min

(range 147-310 min) and median hospital stay was 2.7 days
(range 2—7 days). Approximate blood loss was 188 ml (range
120-300 ml).

In all the cases, we had adequate number of lymph nodes
as the minimum number of removed lymph nodes was 12 for
pelvic lymph nodes and 11 for para-aortic. In three patients,
pathology examination revealed positive pelvic lymph nodes
with negative para-aortic, while in all the cases, we achieved
clear vaginal margins without any parametrial involvement.

After a median follow-up of 37 months, we had 2 recur-
rences out of 32 cases and no death.

The Kaplan—Meier for the PFS estimates is presented in
the same diagram (Fig. 2) for the complete population and
separately for the IB1 and IB2 groups. The mean PFS meas-
ured time during this study for the complete population was
79.3 months (95% CI 74.1-84.5 months) for IB1 and 34.8
(95% CI 22.2-47.4 months) for IB2, while for the combined
population 77.4 months (95% CI 71.1-83.6).

For the overall population, the 3-year PFS was 93.7%
[number at risk 23 (71.8%)] and especially for the IB1
stage women, the 3-year PFS was 96.1% [number at risk 21
(77.7%)]. Concerning overall survival, the 3-year OS was
100% with no. at risk 71.8%.

The multidisciplinary tumor board of St. Luke’s hospi-
tal decided that 13 patients had to receive adjuvant therapy
according to NCCN treatment guidelines and Sedlis criteria
for pelvic radiation therapy [23, 24]. More specifically, ten
women received external beam radiotherapy (EBRT) and
three women combined chemotherapy and radiotherapy.

The two recurrences were 1 central (vaginal vault),
12 months after surgery, in a patient with initial-stage
IB1 (tumor size 2.9 cm). The woman was re-operated and
received platinum-based chemotherapy combined with
radiotherapy and is now disease free for 36 months. The
other recurrence was in lateral pelvic wall (bladder—ureter),
5 months after surgery in a patient with initial-stage IB2
(tumor size 6.2 cm) that was decided to be treated with com-
bined chemotherapy and radiotherapy and now is disease
free for 12 months.

Discussion

Until now, it is well proved that minimally invasive (MIS)
reveals equal oncological outcomes in patients with endo-
metrial and colorectal cancer in big well-designed RCTs
[25-27]. However, the anatomy and biology of endometrial
and cervical cancer differ considerably; especially the risk
of contaminating the peritoneal cavity with tumor cell, using
manipulator in cervical cancer is much higher [17].

In the past decade, many studies have shown the feasibil-
ity of the laparoscopic radical hysterectomy, but much less
was known about the DFS and OS rates and their association
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Cervical Cancer

Neuroendocrine
tumor

previous pelvic
radiotherapy

Stage 1B1

27
patients

Fig. 1 Flowchart of patient selection

with a questionable radicality of the procedure [28-31]. The
majority of the studies reported retrospective reviews show-
ing intraoperative and postoperative data, and some of them
confirmed the safety of the procedure in the hands of experi-
enced laparoscopic surgeons in gynecologic oncology [32].

Traditional techniques of minimal invasive radical hys-
terectomy (laparoscopic as well as robotic radical hys-
terectomy) are usually associated with the use of uterine
manipulator [33-35]. Manipulator was routinely used even
in patients with macroscopically visible tumor, by squeezing
and disrupting the tumor that is against the basic principles
of an oncologic surgery. Opening the vaginal cuff above the
manipulator rim, using simultaneously high CO, pressure,
may cause tumor cells spread within the peritoneal cavity.
The laparoscopic radical hysterectomy must be equal to the
open procedure according the parametrial resection, resec-
tion in tumor-free margins, careful tumor manipulation and
avoidance of tumor cell spillage [17, 18].
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Recent publication of LACC trial [36] was a huge blow
on laparoscopic management of cervical cancer worldwide,
as oncological centers and surgeons had to reevaluate their
surgical approach for radical hysterectomy. Of course a Ran-
domized Control Trial (RCT) has the highest possible level
of statistical significance, but even for this, RCT objections
were raised for the followed surgical technique and whether
surgical safety was ensured [14, 18].

After publication of LACC trial, more retrospective stud-
ies were published comparing MIS radical hysterectomy
with open radical hysterectomy and they all revealed worst
oncological outcome for the MIS arm [12-16].

In Table 2, we present the most important studies on radi-
cal hysterectomy comparing MIS and open surgery [11-17,
35, 37-40].

There is only a recent study by Kohler et al. [17] on lapa-
roscopic radical hysterectomy without uterine manipulator,
and both DFS and OS are remarkably higher compared to
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Table 1 Patient’s characteristics

and surgical results Age

BMI
Operating time
Hospital stay
Blood loss
Stage

Grade

Histologic type

Invasion

LVSI

Parametrial involvement

Vaginal margins

Lymph nodes

Tumor size

Major intraoperative complications

Adjuvant therapy

Follow-up
Recurrences
(0N}

3-year PFS

3-year OS

50.5 (31-68) years
25.3 (19-33.5) kg/m?
228 (147-310) min
2.7 (2-7) days

188 (120-300) ml

IB1 27 (18 cases: tumor size 2—4 cm)
1B2 5
1 1 (3.12%)
2 18 (56.25%)
3 13 (40.62%)
Squamous 23 (71.87%)
Adeno 8 (25%)
Adeno-squamous 1(3.12%)
Superficial 2 (6.25%)
Middle 18 (56.25%)
Deep 12 (37.5%)
Negative 22 (68.75%)
Positive 10 (31.25%)
Negative 32 (100%)
Positive 0
Negative 32 (100%)
Positive 0
Pelvic 28.5 (12—382)
Para-aortic 17.8 (11—40)
Positive pelvic 3 pts (9.375%)
2.88 (1.1-7) cm
0
EBRT or RCT 13 (40.63%)
EBRT 10 (31.25%)
RCT 3(9.375%)
37 (6-82) months
2/32 (6.25%)
32/32 (100%)
1B* 93.7% (no. at risk 71.8%)
1B1? 96.1% (no. at risk 77.7%)

100% (no. at risk 71.8%)

BMI body mass index, LVSI lymphovascular space involvement, EBRT external beam radiotherapy, RCT

combined radio-chemotherapy
“Figo stage 2009

the other studies and MIS arm of LACC trial. Furthermore,
only in this study a vaginal sealing of the tumor is reported
before colpotomy, to avoid spillage of tumor cells. In all
the other studies MIS approach was performed using uter-
ine manipulator, without sealing vaginally the tumor before
colpotomy.

Our approach on laparoscopic radical hysterectomy
showed an excellent overall survival rate of 100% and 3-year
PFS for stage IB 93.7% and for stage IB1 (2009) 96.1%.
These data are in agreement with the published data by
Kohler et al. [17] that they also did not use manipulator and
sealed the tumor before colpotomy. Our outcomes, despite

the two recurrences, are even more satisfactory taking into
consideration that in our study are included five cases of
tumors bigger than 4 cm and one recurrence was among
these patients.

In our opinion, MIS remains an option, under strict
selection, for early cervical cancer and the worst oncologi-
cal outcomes of MIS is due to the use of uterine manipula-
tor and the spillage of tumor cells during the vagina open-
ing. We had concerns for the use of uterine manipulator
many years ago and from 2010, we have published our
technique for laparoscopic nerve-sparing radical hyster-
ectomy without uterine manipulator [19]. We also use
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Table 2 Comparison of disease-free and overall survival
Type Number of pts  5-year DFS 5-year OS Study design ~ Manipulator Tumor sealing
Bogani et al. [38] Laparoscopic 65 83% 89% RCT Yes No
Open 65 80% 83%
Ditto et al. [39] Laparoscopic 60 96.7% RCT Yes No
Open 60 91.6%
Malzoni et al. [35] Laparoscopic 65 92.4% RCT Yes No
Open 62 93.6%
Nam et al. [40] Laparoscopic 263 92.8% RCT Yes No
Open 263 94.4%
Toptas et al. [37] Laparoscopic 22 86.4% RCT Yes No
Open 46 91.1%
LACC trial [11] MIS 319 86% (4.5 years) 93.8% (3 years) RCT Yes No
Open 312 96.5 (4.5 years) 99% (3 years)
Melamed et al. [15] Minimally invasive 1225 90.9% (4 years) Retrospective Yes No
Open 1236 92.5% (4 years)
Uppal et al. [12] MIS 560 90.9% Retrospective  Yes No
Open 255 92.5%
Doo et al. [13] MIS 49 70% 85% Retrospective  Yes No
Open 56 92% 95%
Kim et al. [14] MIS 343 85.4% 96.9 Retrospective  Yes No
Open 222 91.8% 94.6%
Cusimano et al. [16] MIS 475 83.8% 92.7% Retrospective  Yes No
Open 483 91.6% 96.7%
Kohler et al. [17] Laparoscopic 389 95.7% 97.6% Retrospective No Yes
Our data Laparoscopic 32 93.7% 100% Retrospective No Yes
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constantly 12 mm Hg CO, pressure, trying to minimize
possible spread of cancer cells.

We believe that another crucial factor for this good
outcome is that all the operations were performed by the
same surgical team (A.K and D.Z) in a standardized way.
A.K. has an experience for more than 10 years in per-
forming laparoscopic radical hysterectomies and has per-
formed laparoscopically more than 100 cases. D.Z had a
3-year training in gynecologic oncology, was trained by
A K and has performed under the surveillance of A.K 12
laparoscopic radical hysterectomies. On the other hand,
the minimum requirement in LACC trial was ten opera-
tions. This is a very small number to consider efficient
a laparoscopic surgeon for radical hysterectomy. Lapa-
roscopic radical hysterectomy is very complex surgical
procedure with a very long learning curve and as it is pre-
viously reported that for adequate surgical and radicality,
minimum 40 cases are required [41-43]. We admit that a
laparoscopic radical hysterectomy is more difficult without
uterine manipulator, but in our mind, this is the only way
in the future.

Our study has though many limitations and drawbacks. It
is a retrospective single-center non-randomized study with
a small number of patients. However, all the surgeries were
performed in a standardized technique, without using uterine
manipulator and with vaginal sealing of the tumor before
colpotomy. Another advantage of our data is the median
follow-up of 37 months and the very high percentage of
data completeness.

Conclusion

The results of LACC trial and the following retrospective
studies showed worse oncological outcome in MIS approach
compared to open radical hysterectomy. In all these stud-
ies, uterine manipulator was used during the operation and
no special precaution was taken for the tumor sealing. Our
data show that laparoscopic nerve-sparing radical hysterec-
tomy is feasible and safe without using uterine manipulator
for stage IB cervical cancer, in the hands of well-trained
and experienced laparoscopic surgeons. Moreover, vagi-
nal tumor sealing may be another crucial factor affecting
oncological outcome. Our findings are in agreement with
another previously published retrospective study and show
better PFS and OS compared to studies where manipulator
was used and the tumor was not sealed. Of course, further
randomized studies are necessary to evaluate outcomes of
laparoscopic nerve-sparing radical hysterectomy performed
without manipulator and with tumor sealing compared to
open radical hysterectomy.
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