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ABSTRACT
Objective: To evaluate the feasibility and the safety of robotic single-site radical hysterectomy 
(RSSRH) plus pelvic lymphadenectomy (PL) in endometrial or cervical cancer.
Methods: Patients with endometrial cancer (EC) International Federation of Gynecology and 
Obstetrics (FIGO) stage II, early cervical cancer (ECC) FIGO stage IB1 or locally advanced 
cervical cancer (LACC) FIGO stage IB2–IIB with clinical response ≥50% after neo-adjuvant 
chemotherapy (NACT) were enrolled in a prospective cohort trial. All cases were performed 
using the da Vinci Si Surgical Single Site System®.
Results: Between April 2014 and November 2016, twenty patients were included in our 
pilot study. Three and 17 patients underwent type B1 or C1 RSSRH plus PL, respectively. The 
median age of patients was 46 years (range, 36–68 years) and the median body mass index 
was 23.5 kg/m2 (range, 19.1–36.3 kg/m2). The median total operative time was 190 minutes 
(range, 90–310 minutes). The median blood loss was 75 mL (range, 20–700 mL) and the 
median number of pelvic lymph nodes removed was 16 (range, 5–27). No laparoscopic/
laparotomic conversions were reported and the median time to discharge was 6 days 
(range, 4–16 days). No intra-operative complications occurred while 4 (20%) post-operative 
complications were reported: one pelvic abscess, one lymphorrea, one bowel perforation, 
and one vaginal dehiscence.
Conclusion: RSSRH plus PL is technically feasible in patients affected by gynecological cancer.

Keywords: Robotic Surgical Procedures; Hysterectomy; Lymph Node Excision; Uterine 
Cervical Neoplasms; Endometrial Neoplasms

INTRODUCTION

Nowadays radical hysterectomy plus pelvic lymphadenectomy (RHPL) remains a widely used 
therapeutic option for many uterine malignancies. Due to the complexity of this intervention 
and to the number of related complications, minimally invasive procedures have been used 
for RHPL since their arrival in order to make this procedure more acceptable for patients 
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[1,2]. Multiple retrospective and prospective studies on traditional laparoscopy (LAP2 study) 
and retrospective studies on robotically assisted laparoscopy for the treatment of uterine 
cancers have shown reduced blood loss, shorter hospital stay as well as decreased incidence 
rates and severity of postoperative surgical complications compared with laparotomy 
[3,4]. Minimally invasive techniques maintain equivalent oncologic results with regard to 
the number of dissected lymph nodes and overall disease-free survival rates. Compared 
with traditional laparoscopy, robotic surgery has a lower rate of conversion to laparotomy, 
lower blood loss and provides significant ergonomic advantages for the surgeon facilitating 
execution of complex oncologic procedures, especially in obese patients [5].

Recently laparoscopic single-site surgery (LESS) has emerged to increasingly reduce 
invasiveness, at the same time maintaining an adequate efficacy compared to multiport 
approaches. It not only offers a better cosmetic result (incision hidden by the umbilical scar) 
but also potentially reduces postoperative pain and faster recovery [6,7]. Nevertheless, LESS 
remains a challenging surgical technique mainly due to the lack of triangulation among the 
surgical instruments. In the last several years, the da Vinci Single-Site Surgery technique 
was introduced into clinical practice to perform general, urologic and gynaecologic 
procedures robotically in a LESS surgery scenario, with encouraging preliminary results 
[6-10]. Nevertheless, robotic single-site radical hysterectomy (RSSRH) is still uncommon 
worldwide probably because of technical difficulties and the absence of a standardized 
technique. We present a pilot study to evaluate the feasibility and safety of RSSRH plus pelvic 
lymphadenectomy (PL) in patients with cervical and endometrial cancer (EC).

MATERIALS AND METHODS

This is a single-institutional pilot study that involved patients from the “Regina Elena” 
National Cancer Institute of Rome with primary cervical or endometrial carcinoma.

1. Study design
Patients with clinical International Federation of Gynecology and Obstetrics (FIGO) stage II 
endometrial adenocarcinoma, IB1–IIA1 cervical carcinoma, and IB2–IIB cervical cancer after 
neoadjuvant chemotherapy (NACT) with clinical response ≥50% were enrolled to perform 
RSSRH plus PL.

All patients were evaluated preoperatively through: anamnesis, physical examination, 
vaginal-pelvic examination, chest X-ray, trans-vaginal ultrasound scan, and pelvic magnetic 
resonance imaging (MRI) scan. An Eastern Cooperative Oncology Group performance status 
of 2 or less, an adequate renal, hepatic, and cardiac function, and an adequate granulocyte 
and platelet count ≥2,000/mL and ≥100,000/mL, respectively were required for this surgery. 
Lymph node and/or adnexal involvement at computed tomography/MRI, uterine size ≥12 
weeks of pregnancy and the impossibility to sustain a steep Trendelenburg position were 
considered the exclusion criteria for the RSSRH. The da Vinci Si Surgical System (Intuitive 
Surgical Inc., Sunnyvale, CA, USA) was used by the same surgical team consisting of 
the primary surgeon (E.V.), the bedside assistant (G.C.) and a robotics-dedicated scrub 
technician and circulating nurse.

The following data were collected prospectively: clinical patient characteristics, pathologic 
characteristics (tumor stage and grade, surgical margins, status and number of removed 
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pelvic lymph nodes, length of dissected parametrial tissue, and vagina), operative time 
(considering surgical incision to skin closure), estimated blood loss, blood transfusions 
(if hemoglobin value was <7 g/dL), length of hospitalization, post-operative complications 
divided into early (in the first 30 days after surgery) and late complications (more than 30 
days after surgery). Common Terminology Criteria for Adverse Events (CTCAEs) version 4.0 
was used to define complications [11]. Moreover, type of adjuvant therapy (radiotherapy and/
or chemotherapy), median follow up in one month and recurrence were recovered. Adjuvant 
therapy was tailored to the pathologic findings at primary operation after multidisciplinary 
tumor board (gynecologic oncology, pathology, radiation oncology, medical oncology) 
discussion. Treatment was based on the results of prospective, randomized clinical trials and 
National Comprehensive Cancer Network Guidelines [12]. All the information concerning 
the follow up was collected over telephone calls to the patients.

The study was approved by our institutional review board (#0011950/16). All the patients 
enrolled completed an informed consent for surgery and preoperative evaluations in 
accordance with the ethical principles of the local and the international regulations 
(declaration of Helsinki) [13].

2. Surgical technique
All patients were administered antibiotic prophylaxis (Augmentin 2.2 g intravenously; 
GlaxoSmithKline, Research Triangle Park, NC, USA) and perioperative low molecular weight 
enoxaparin (Lovenox 40 mg/24 hr subcutaneously; Sanofi-Aventis U.S. LLC, Bridgewater, 
NJ, USA). The vaginal cavity was cleansed with povidone iodine solution and a Foley catheter 
was placed in the bladder. No uterus manipulator devices were used, but the cervix was 
closed with a modified tenaculum called “simple nebs arising incision landmark” (SNAIL®) 
[14]. A medical grade silicone balloon, named colpo-pneumo occluder (CooperSurgical, 
Inc., Trumbull, CT, USA) was also placed in the vagina in order to preserve an adequate 
pneumoperitoneum during colpotomy. In addition, intraoperative lower extremity sequential 
compression devices for venous thrombosis prophylaxis were used. All procedures were 
performed under general endotracheal anesthesia.

A 2 cm long incision over the lower rim of the umbilicus, down to the level of the fascia 
was made after lubrication of the Single-Site™ port (Intuitive Surgical Inc.) by dipping it in 
a sterile solution (e.g., saline or water). Using an atraumatic clamp, the Single-Site™ port 
was grasped just above the lower rim. The leading edge of the folded port was inserted into 
the incision with a downward motion, while counter-traction was provided by retractors 
within the incision. Insufflation to reach a pneumoperitoneum of approximately 12 mmHg 
started. Next, the table was placed in the Trendelenburg position (30 degrees). The da Vinci 
Si 8.5 mm 30-degrees endoscope was inserted vertically and used during the whole course 
of surgery. Subsequently, a 5×250 mm curved cannula (Arm 2) was lubricated and inserted 
through the designated lumen while the external rim of the port was held by the assistant 
to avoid displacement. The cannula was guided near the uterus and then held still to allow 
docking. This was done by holding the cannula still in one hand while the other hand 
brings and mounts the arm to the second 5×250 mm curved cannula (Arm 1). Finally, the 
instruments were introduced: a monopolar spatula or scissors, for the lymphadenectomy 
step, on Arm 2 and a bipolar Maryland on Arm 1 to perform right lymphadenectomy 
and reverse for left lymphadenectomy (Fig. 1). The assistant's 5 mm accessory cannula, 
with which the assistant holds and moves either a suction/irrigator or a 5-mm endo-clip 
instrument, was inserted in last. A careful inspection of the entire abdominal cavity was 
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performed with the robotic endoscope in order to identify any suspicious peritoneal lesions 
that would exclude the patient from having the procedure completed by robotic technique. 
Moreover, peritoneal washing was routinely performed.

A radical type B1 or C1 hysterectomy plus PL, according to Querleu and Morrow classification 
[15], was performed beginning from surgical preparation of the retroperitoneal spaces: 
Paravesical space, Lasko's fossa and medial pararectal fossa or “Okabayashi's pararectal 
space,” In case of positive pelvic nodes at definitive examination, after adequate counseling, 
a laparoscopic single port aortic lymphadenectomy was performed 3 weeks after the RSSRH 
until the left renal vein. In all patients, the lymph nodes were placed in the endobag and were 
extracted throughout the vagina with a surgical specimen. The vaginal vault was closed with 
single stitches using the vaginal way and each layer of the access port was sutured separately. 
Starting from the end of surgery for the first 24 hours, analgesic therapy with tramadol 100 mg 
plus ketorolac 60 mg was administered by continuous infusion. Paracetamol 1,000 mg was 
administered only on patient's demand. Visual analog scale was used for pain assessment. 
In all cases the urine catheter was removed 12 hours after B1 radical surgery and 3 days after 
operation after C1. In these last cases, an intermittent self-catheter was used for voiding 
until the residual urine volume was less than 100 mL. Criteria considered for discharge were 
physiologic recovery of bladder and rectal function and no pain.

RESULTS

1. Patient characteristics
A total of twenty patients underwent RSSRH plus PL from April 2014 to November 2016. 
Patient characteristics are summarized in Table 1. Four patients had undergone previous 
abdominal surgical procedures. A total of 17 patients underwent type C1 RSSRH and 
3 patients type B1. A PL was performed in all cases. No conversion to laparoscopy or 
laparotomy was needed.
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Fig. 1. Use of bipolar Maryland on Arm 1, that works on the left side, to perform right lymphadenectomy.
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2. Intra-operative parameters
The median operation time skin-to-skin was 190 minutes (range, 90–310 minutes) and no 
additional assistant port was necessary. The median blood loss was 75 mL (range, 20–700 
mL), no patients required intraoperative, nor postoperative blood transfusions. The median 
length of dissected parametria was 20 mm (range, 10–25 mm) for the right parametrium 
and 15 mm (range, 10–35 mm) for the left parametrium and 20 mm (range, 10–50 mm). 
The median number of pelvic lymph nodes removed was 16 (range, 5–27) and only in one 
case with complete clinical response after NACT in locally advanced cervical cancer (LACC), 
2 nodes were found positive for metastasis. No major intraoperative complications were 
observed in our cohort (Table 2).

3. Postoperative parameters
We reported the following early postoperative complications in 4 patients (20%): one 
intestinal perforation, one pelvic abscess, and one dehiscence of the vaginal vault, 
respectively on the third, the fifth and on the twenty-first postoperative day and one excessive 
lymphorrhea. The following procedures: a laparotomy in the first case, a laparoscopy in the 
second one and a vaginal suture were necessary to solve the complications, lymphorrhea 
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Table 1. Clinical characteristics of the 20 women who underwent RSSRH with PL
Characteristics Patients
Age (yr) 46 (36–68)
BMI (kg/m2) 23.5 (19.1–36.3)
Previous abdominal surgery 4 (20)
Type of cancer

EC (FIGO stage II) 3 (15)
ECC (FIGO stage IB1) 11 (55)
LACC (FIGO stage IB2–IIB) 6 (30)

Grading
G1 1 (5)
G2 6 (30)
G3 13 (65)

Type of radical surgery
Type B1 plus PL 3 (15)
Type C1 plus PL 17 (85)

ASA score 2 (1–3)
Values are presented as median (range) or number (%).
ASA, American Society of Anesthesiologists; BMI, body mass index; EC, endometrial cancer; ECC, early cervical 
cancer; FIGO, International Federation of Gynecology and Obstetrics; LACC, locally advanced cervical cancer; PL, 
pelvic lymphadenectomy; RSSRH, robotic single-site radical hysterectomy.

Table 2. Surgical outcome of the 20 women who underwent RSSRH with PL
Characteristics Patients (n=20)
Operative time (min) 190 (90–310)
Blood loss (mL) 75 (20–700)
Width right parametrium (mm) 20 (10–25)
Width left parametrium (mm) 15 (10–35)
Length vaginal cuff (mm) 20 (10–50)
Pelvic lymph nodes 16 (5–27)
Major intraoperative complications 0
Major postoperative complications 4 (20)
Blood transfusion 0
Conversion to laparoscopy/laparotomy 0
Reoperation 3 (15)
Hospital stay (day) 6 (4–16)
Values are presented as median (range) or number (%).
PL, pelvic lymphadenectomy; RSSRH, robotic single-site radical hysterectomy.
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resolved spontaneously in one week. No late post-operative complications were reported. The 
median hospital stay was 6 days (range, 4–16 days) (Table 3).

4. Oncological outcomes
Clinical follow-up took place through physical and vaginal-pelvic examinations every 
3 months for the first 2 years after treatment. Adjuvant treatment was performed in 10 
patients (50%). Radio-chemotherapy was performed in 2 FIGO stage II EC, in 2 patients 
with early cervical cancer (ECC) for microscopical parametrial involvement and in one 
LACC after NACT for nodal involvement. The third patient with EC underwent only adjuvant 
brachytherapy because cervical involvement was excluded at the final pathologic exam. 
Four LACC after NACT patients underwent adjuvant radiotherapy for macroscopic residual 
disease, grade 3, lymph vascular space involvement.

Currently, with a median follow-up of 24 months (range, 5–38 months) 18 patients are alive 
with no evidence of disease. One patient with LACC and complete pathological response 
after NACT died after 2 months for brain and spinal cord metastasis and another patient with 
clinical ECC FIGO stage IB1 but with initial parametrial involvement died after 20 months for 
distant metastasis (Table 4).

DISCUSSION

Robotic single-site surgery was created to minimize the surgical approach even for complex 
interventions in order to reduce recovery time, costs, pain, and improve cosmesis, as already 
shown with laparoscopic single-site surgery [16,17]. Recent findings suggest that even for 
selected gynaecologic oncology cases a single-port robotic approach seems safe and feasible 
with acceptable operative times and perioperative outcomes [18].
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Table 3. Postoperative complications after RSSRH with PL
Types of complication Patients
Postoperative short-term (≤30 days)

Pelvic abscess 1 (5)
Lymphorrhea 1 (5)
Bowel perforation 1 (5)
Vaginal cuff dehiscence 1 (5)

Values are presented as number (%).
PL, pelvic lymphadenectomy; RSSRH, robotic single-site radical hysterectomy.

Table 4. Oncological outcomes
Adjuvant therapies Patients
None 10 (50)
RT 4 (20)
BRT 1 (5)
RT+CT 5 (25)
Follow-up (mo) 24 (5–38)
Recurrence 2 (10)
NED 18 (90)
AWD 0
DOD 2 (10)
Values are presented as median (range) or number (%).
AWD, alive with disease; BRT, brachytherapy; CT, chemotherapy; DOD, dead of disease; NED, no evidence of 
disease; RT, radiotherapy.
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Only 4 cases of RSSRH plus PL were reported in the literature, one is a case-report for a FIGO 
stage IB1 cervical cancer, the other 3 cases have been recently described in a retrospective study 
and were treated with this procedure for cervical cancers that had no specified stage [18,19]. 
Another author described a case of a cervical carcinoma treated with RSSRH with sentinel lymph 
node biopsy [20]. There are no studies available in the literature reporting this intervention 
in a series of patients. Our study describes the first case series of patients with gynaecological 
malignancies who underwent RSSRH plus PL with a robotic single-site approach.

In this study patients with FIGO stage IB2–IIB cervical cancer after NACT+RSSRH were 
included even if, at the present time, the standard treatment for women affected by LACC 
is concomitant radio-chemotherapy [21]. Recently, neo-adjuvant chemotherapy (NACT) 
followed by radical surgery has become one of the alternative treatment options [22]. 
Possible advantages of NACT prior to surgery include the potential for reducing tumor 
volume, increasing resectability and helping to control micro-metastatic disease [23]. The 
development of robotic technology has facilitated the application of minimally invasive 
techniques in gynecologic oncology [24], and recently also the feasibility of this procedure in 
LACC after NACT, has been investigated [25].

In our previous experience with LESS there were major technical disadvantages which 
included: collision among instruments, the absence of instrument articulation, and few 
electrosurgical options compared to conventional robotic surgery [26]. In our previous study, 
we described many surgical techniques that could help the surgeon solve the obstacles. 
One surgical measure we commonly use in the LESS approach is the medialization of 
umbilical arteries using a surgical thread with a straight needle passing through umbilical 
laminas. In this way, we obtained perfect traction to better open retroperitoneal spaces 
(Fig. 2). As described above, by switching instruments when changing sides during PL and 
parametrectomy, allows the surgeon to take advantage of a better working angle. Due to 
the absence of a standardized technique, as well as the disadvantages described above and 
longer learning curve respect to the multiport technique. RSSRH is still a poorly understood 
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Fig. 2. Medialization of umbilical arteries using a surgical thread with a straight needle passing through umbilical 
laminas.
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approach and remains a major challenge for the surgeon. However, reduced recovery time, 
better cosmesis, low costs and pain are the goals that this technique warrants.

In our casuistry, recovery time is elevated for the high incidence of complications and 
re-interventions, 20% and 15%, respectively. A part from these cases, the median hospital 
stay decreases from 6 to 3 days, that is actually a short period considering the complexity of 
this surgery. Analysing complications in our casuistry, the case of vaginal cuff dehiscence 
occurring after having sexual intercourse, even though we recommend all the patients to 
not have sex prior 30 days after the intervention, is not related to the single-site technique 
especially because we sutured all patients with a vaginal approach. Even in the case of pelvic 
abscess, we believe it is not related to the technique, because sterility is guaranteed like in 
other interventions, operative time is similar to standard robotic surgery and antibiotic 
protocol was the same. The other 2 complications are probably due to the surgeon's low 
confidence level in using this new technique given the greater disadvantage in lacking 
instrument articulation compared to the multiport approach. The novel robotic SPIDER® 
system (TransEnterix, Durham, NC, USA) probably will solve these problems flexible 
instruments.

Certainly, the impossibility to perform aortic lymphadenectomy until the left renal vein is an 
important limitation of the robotic single site surgery, because as in our case with positive 
pelvic lymph nodes at definitive examination, for an adequate lymph nodes staging [27] we 
need to perform a new surgical treatment.

Final conclusions are difficult to draw because the greatest weakness of our casuistry is the 
small number of patients, hence comparative studies, and larger cohorts are necessary to 
demonstrate safety and reproducibility of this new surgical technique as well as to analyse 
medical costs and long-term outcomes.
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