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Abstract
AIM
To evaluate the feasibility, safety and peri- and post-
operative outcomes of robotic single-site supracervical 
hysterectomy (RSSSH) for benign gynecologic disease.

METHODS
We report 3 patients who received RSSSH for ade-
nomyosis of the uterus from November 2015 to April 
2016. We evaluated the feasibility, safety and outcomes 
among these patients.

RESULTS
The mean surgical time was 244 min and the estimated 
blood loss was 216 mL, with no blood transfusion nece-
ssitated. The docking time was shortened gradually from 30 
to 10 min. We spent 148 min on console operation. Manual 
morcellation time was also short, ranging from 5 to 10 min. 
The mean hospital stay was 5 d. Lower VAS pain score was 
also noted. There is no complication during or after surgery. 

CONCLUSION
RSSSH is feasible and safe, incurs less postoperative pain 
and gives good cosmetic appearance. The technique of in-
bag, manual morcellation can avoid tumor dissemination. 
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Core tip: Robotic single-site surgery (RSS) is feasible and 
safe in performing supracervical hysterectomy for benign 
gynecologic disease. Less pain and cosmetic value are 
important advantages of RSS. Manual morcellation can be 
done through single port setting. 
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INTRODUCTION
The first laparoscopic subtotal hysterectomy (LSH) was 
reported in 1991[1]. Retaining the cervix may preserve 
sexual, urinary and bowel function[2].

LSH is approached in the same manner as total 
laparoscopic hysterectomy (LTH). After uterine ve
ssels are secured, the cervix is transected at the level 
of internal os. However, the ascending branch of ute
rine vessel is sometimes hard to approach. During 
transection, severe bleeding may occur. Amputation of 
the cervix is also a timeconsuming procedure. The loop 
is also designed for cervical amputation and could save 
80% of the time required for performing this procedure[3]. 
Retrieval of uterine corpus after the transection was 
achieved by mechanical or manual morcellation through 
an extended abdominal port[4]. The mean surgical time 
of LSH ranged from 70 min to 134 min[5]. Complications 
and outcomes are comparable with those of LTH. Above 
all, the technique involved in LSH is more difficult than 
LTH because of the time required for amputation of 
cervix. 

Robotic assisted hysterectomy (RAH) has been 
increased from 0.5% in 2007 to 9.5% in 2010[6,7]. Alth
ough RAH is a safe approach to hysterectomy, but the 
longer surgical time required[810]. Compared to open 
surgery, RAH provides advantages for reduced length of 
hospital stay and blood transfusions[11].

Laparoendoscopic singlesite surgery (LESS) offered 
a new way to perform minimally invasive gynecological 
surgery[1214]. The advantages of LESS included less post
operative pain, lower dosage of analgesic required[13], 
greater cosmetic satisfaction[14], lower morbidity and 
comparable outcomes compared with those of standard 
laparoscopic surgery[14,15]. Nevertheless, LESS involves 
technical challenges such as loss of port triangulation, 
clashing of instruments and long learning curve. Robotic 
singlesite surgery (RSS) may provide advantages to 
overcome these shortages[16,17].

Here we described supracervical hysterectomy 
performed with singlesite da Vinci Surgical System 
(Si version, Intuitive Surgical, Sunnyvale, CA, United 
States) in three patients affected by adenomyosis of the 
uterus.

MATERIALS AND METHODS
Three women presented with adenomyosis of the uterus 
complicated with menorrhagia and dysmenorrhea. Two 
patients had previous history of abdominal surgery. One 
woman had anemia (Hb: 10.3 g/dL) (Table 1). 

Abdominal ultrasound was performed for all patients; 
their maximum diameters of uterus were listed in Table 1. 
Figure 1 shows the uterus of the largest diameter of 11.9 

 
Table 1  Characteristics of patients received robot single-site sup-
racervical hysterectomy

Patient 1 2 3 Mean

Diagnosis Adenomyosis Adenomyosis Adenomyosis
Age (yr) 44 43 48 45
BMI (kg/m2) 22.5 23.6 26.6 24.2
Previous 
surgery

Partial 
oophorecotmy

Nil C/S

Largest 
diameter of 
uterus (cm)

8 10 11.9 10

Total op time 
(min)

200 233 300 244.3

Docking time 
(min)

30 20 10 20

Console time 
(min)

120 160 165 148.3

Morcellated 
time (min)

5 5 10 6.7

Blood loss (mL) 100 300 250 216.7
VAS (1 h) 3 4 4 3.7
VAS (24 h) 3 4 2 3
VAS (48 h) 0 2 0 0.7
Hospital stay 
(d)

4 4 4 4

Complication 0 0 0 0

VAS: Pain score; BMI: Body mass index.

Figure 1  Ultrasound of adenomyosis of uterus. The largest diameter of 
uterus measured was 11.9 cm.
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cm with the suspected lesion of adenomyosis located at 
the posterior uterine wall.

The patients were then scheduled for roboticassisted 
supracervical hysterectomy. The singleport device is a 
multichannel nonreusable specific port with space for 
four cannulas and an insufflation valve. A target anatomy 
arrow indicator is marked on the cannula. Two 25cm 
curved cannulas for robotic instruments, one cannula for 
the highdefinition threedimensional endoscope, and 
one 5mm assistant cannula were used in the surgery.

The uterine manipulator was placed to adjust the 
uterine position. After catching the bilateral skin along the 
umbilicus with two Allis clamps, a 2cm midline umbilical 
skin incision was made. Through this incision, a wound 
retractor (Lagis, Taichung, Taiwan) was introduced into 
the abdominal cavity, then a singlesite port (da Vinci 
Surgical System) was introduced into the abdominal 
cavity grasped by an atraumatic clamp through the 
wound retractor.

The patient was placed supine in lithotomy position 
with 30° Trendelenburg position, and the robotic patient 
cart was positioned between the patient’s legs. Then 
the robotic arms were opened in the opposite position. 
The 30° endoscope was placed in camera trocar and 
a watchful inspection of total abdominal cavity was 
performed.

Then the other three cannulas were inserted through 
the port and their positions were adjusted according to 
the scope view and mark. The remaining cannula was 
placed in front of the uterus and then held still to allow 

docking. Finally, robotic instruments including fenestrated 
bipolar and hook unipolar instruments were introduced 
(Figure 2A). One Veress needle (COVIDIEN) was inserted 
at suprapubic region under direct vision by endoscope for 
evacuation the smoke. After cutting both right and left 
endocervical regions (Figure 2B and C), the amputated 
uterus was rolled and placed into a tissue bag (Cook, 
Figure 2D). Then the robot was undocked and the tissue 
bag was grasped to the umbilical port using an assistant 
port grasper. Then the uterus was manually morcellated 
from the umbilical wound (Figure 3A) and all morcellated 
pieces were placed onto a plate (Figure 3B). Then one 
sheet of Seprafilm was cut into four pieces and placed 
with or without docking robot arms onto surgical sites to 
prevent adhesion (Figure 3C). After all robotic procedures 
were completed, the umbilical wound was closed using 
interrupted 0 Vicryl for the fascia layer and 30 Vicryl for 
the subcutaneous layer (Ethicon, Figure 3D).

Statistical analysis
Statistics using Student’s ttest was performed when 
compare pain score of the two groups, and the differences 
between the groups were considered significant at p < 
0.05.

RESULTS
The mean operative time was 244 min and the estimated 
blood loss was 216 mL (Table 1), with no blood transfusion 
necessitated. The docking time was shortened gradually 

Figure 2  Intraoperative view of supracervical hysterectomy. A: Placement of robotic trocars using a single-site device; B: Cutting right cervical region; C: Cutting 
left cervical region; D: Amputated uterus placed into tissue bag.

A B

C D

Uterus

Uterus

Uterus

Ding DC et al . RSSSH with manual morcellation



175 May 16, 2017|Volume 5|Issue 5|WJCC|www.wjgnet.com

from 30 to 10 min. We spent 148 min on console 
operation. Manual morcellation time was also short, 
ranging from 5 to 10 min. The postoperative course was 
uneventful and all patients were discharged 3 d after 
operation. The VAS pain score was 3.7, 3.0 and 0.7 at 1, 
24 and 48 h, respectively. The mean hospital stay was 4 
d. The surgical specimens conformed adenomyosis of the 
uterus. There is no complication during or after surgery. 

DISCUSSION
Singlesite surgery has become popular due to improved 
cosmetic appearance, multiple incisions avoided, and 
minimal postoperative pain and recovery time[13,14]. 
Nevertheless, LESS surgery is characterized by longer 
surgical time and technical challenge. Robotic singlesite 
surgery (RSS) is the same as LESS, but the instrument 
was more ergonomic compared with other singlesite 
methods[18,19]. In our experience, RSS supracervical 
hysterectomy (SH) is a valid alternative to laparoscopic 
and standard robotic SH and provides the same surgical 
outcome.

There is only one study report on the RSSSH ex
perience in gynecology[20]. However, there is no detailed 
information regarding RSSSH except the number of 
patients while there are several reports on RSS hyst
erectomy (RSSH)[16,18,2123]. RSSH was first reported in 
2011[23] and concluded to be feasible offering several 
advantages such as smaller scar, less pain and the same 
outcome compared with standard robotic surgery[23]. 

Moreover, in preclinical models of human cadavers, the 
RSS technique is effective and reproducible in various 
gynecological surgeries[24].

There is a more surgical time in RSSSH than in RSSH. 
The total surgical time is 134 min in RSSH but 244 min 
in RSSSH[19]. The cause of more surgical time may be 
attributed to our initial experience and the type of surgery 
performed. The pelvic adhesiolysis have also contributed 
to longer operating time. A lot of surgical time was spent 
in the endocervical ring cutting. The cutting efficiency of 
robot hook is not efficient. Coagulate the bleeding caused 
by cutting the endocervical ring is also time consuming. 
However, we assume the surgical time can be shortened 
after more surgical experiences.

There is more blood loss after RSSSH than after 
RSSH[19]. The mean blood loss is 50 mL in RSSH but 240 
mL in RSSSH. The cause of greater blood loss may be 
attributed to our initial experience and the type of surgery 
performed. In RSSH, the vagina is cut after securing 
the uterine vessels. However, in RSSSH, the ascending 
branch of uterine vessels cannot be easily secured 
using a bipolar instrument. Therefore, after cutting the 
bilateral endocervical region, bleeding can sometimes be 
vigorous. This condition is the same for LESS supracervical 
hysterectomy[25].

The advantage of RSS is less postoperative pain, 
thus necessitating less pain control[13,14]. This study also 
demonstrated these advantages. The VAS pain score 
was 3.7, 3.0 and 0.7 at 1, 24 and 48 h, respectively. In 
contrast, the VAS in LESS hysterectomy was 5.6, 3.7 and 

A B

C D

Figure 3  Intraoperative view of manual morcellation of the uterus and the placement of seprafilm. A: Manual morcellation of uterus through the single-site 
wound; B: Morcellated uterus; C: Seprafilm placed onto surgical sites (arrow); D: Postoperative umbilical scar.
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Table 2  Comparison of postoperative pain

2.2 at 1, 24 and 48 h, respectively (Table 2)[13], indicating 
significantly lower VAS pain score in RSSSH than in LESS 
hysterectomy at 1 and 48 h (p < 0.05). Infiltration wound 
with ropivacaine or other longacting local anesthetics also 
provide good pain control[19,26].

The mean hospital stay in this study is 4 d. Never
theless, the hospital stay is only 3 d in the previous 
study[19]. The long hospital stay in our study is due to the 
health insurance in our country. The insurance offers the 
patient can stay in hospital for 4 d.

Power morcellation had been widely used in laparo
scopic surgery to speed removal of specimen[27]. However, 
owing to the risk of leiomyosarcoma dissemination after 
power morcellation, removal of specimen in a bag was 
suggested[28,29]. Therefore, techniques for safe specimen 
removal have been reported[30]. We also developed a 
technique of manual morcellation[31]. In this study, we 
used the same technique for placing the specimen into a 
tissue bag and for manual morcellation through the single
port wound. This morcellation method is relatively safe 
without tumor cell or tissue dissemination.

The use of Seprafilm as adhesion barrier was approved 
by the FDA in 1996. However, Seprafilm is seldom used in 
laparoscopic surgery because it easily breaks and sticks[32]. 
We applied a simple technique (using wet gauze and 
paper roll) for rapid and safe placement of Seprafilm onto 
the surgical sites[33].

Another problem encountered during RSS is surgical 
smoke that could influence the vision. With RSS using 
both unipolar and bipolar energies, there is no additional 
port for passage of smoke in the singleport device. To 
overcome this problem, a small Veress needle is used for 
smoke release, thus achieving good vision outcome.

In conclusion, we demonstrated that RSSSH is feasible 
and safe in gynecologic patients. Less postoperative 
pain and greater cosmetic satisfaction were the major 
advantages of RSSSH. The technique of inbag, manual 
morcellation could avoid tumor dissemination. Nevertheless, 
randomized study and the outcome of longterm followup 
are still needed in the future.

COMMENTS
Background
Minimally invasive surgery has been popular in gynecologic surgery. Therefore, 
despite conventional multi-port laparoscopic surgery, laparoscopic single-
site surgery (LESS) emerges since 2009. However, there are some technical 

difficulties and instrument design hurdling the progress of LESS. Nevertheless, 
Robotic single-site surgery (RSSS) solves the technical and instrument 
problems in LESS.

Research frontiers
RSSS is in its beginning stage. Although there are several papers discussing 
the RSSS, there is still a lot of space to improve the RSSS on supracervical 
hysterectomy (SH). The authors attempted to use RSSS to perform SH and to 
test if RSSS is a feasible and safe method to perform SH.

Innovations and breakthroughs
The present study demonstrated RSSSH is a feasible and safe method for the 
patients with adenomyosis of the uterus.

Applications
The data in this study suggested that RSSSH could be a feasible and safe 
modality for patients with adenomyosis of the uterus.

Terminology
Adenomyosis of the uterus is a condition of endometrial glands presented in 
the myometrium and enlarged of the uterus. The symptoms of adenomyosis 
are including dysmenorrhea and menorrhagia that cause the major reason for 
women receiving hysterectomy.

Peer-review
The authors investigated the feasibility of RSSSH for adenomyosis of the 
uterus and found that this approach is safe and acceptable in the management 
of the similar patients in the future based on the analysis of outcome from the 3 
patients.
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