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Hysterectomy remains the commonest major
gynaecological procedure with >100,000
cases per annum performed in the UK, with

~25% performed for malignant disease [1]. The
development of minimal access surgery (MAS) in the
1980’s and 90s brought in a new approach to the
management of gynaecological malignancies, offering
short hospital stay and reduced morbidity with
improved opportunities for surgical staging. However,
despite laparoscopy being invented by gynaecologists,
uptake of complex MAS has been poor, with only a 14%
subsequent reduction in open surgery [2]. Despite good
evidence of improved outcomes with laparoscopic
surgery in experienced hands [3], most women are still
offered open surgery with the increased associated risks
of post-operative complications, infection and
prolonged hospitalisation. The biggest obstacle appears
to be the long learning curve to develop the advanced
laparoscopic skills. These include counter-intuitive

hand movements, and producing a limited range of
movement with resulting poor ergonomics for the
surgeon.

In 2005, the US FDA approved the Da Vinci (DV)
robotic system (Intuitive Surgical, Inc.) for
gynaecological surgery. The DV system is a master-
slave device comprising three main components. The
first is the surgeon’s console (Figure 1) to enable
remote control of the robotic system. This console is
fitted with a motherboard, stereoscopic viewer, and
hand and foot controls directing the movement of the
robotic arms within the patient as per the
manoeuvring of the surgeon seated at the console. The
InSite vision system provides 3D stereoscopic
magnified vision via a 12mm endoscope giving a high
definition magnified image. The third component is
the patient side-cart with a maximum of four arms (of
use depending on the complexity of surgery) through
which the instruments are passed (Figure 2) [2].
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Figure 1 and Figure 2 (bottom).

Surgeon operating whilst 
seated at the console in theatre. 

The robot docked with three arms.
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By December 2010, 1091 DV robotic systems
were in use in the USA, 264 in Europe and 21
in the UK. While the DV may be used for a
wide variety of indications, the majority of
robots in the UK have so far been introduced
primarily for urological surgery. However, in
2010 in the USA more gynaecological
procedures were conducted using DV than
urological operations. The benefits of robotics
to both patients and the operating surgeon are
listed in Table 1 [4]. 

The majority of surgery for benign
gynaecological conditions may be performed
using robotics, where precision and minimal
blood loss is perfectly suited to reproductive
medicine and reconstructive surgery (Table2).

Women with gynaecological malignancies
have also benefited from the DV use and the
indications are varied as listed in Table 3.

The management of early stage cervical
cancer is essentially surgical, and consists of
staging, central excision of the tumour +/-
pelvic lymphadenectomy. Depending on the
stage, grade and volume of the tumour, it may
range from local excision by loop cone biopsy
to radical hysterectomy. Fertility sparing
surgery, when possible, is preferable for many
affected women who are of reproductive age
and may not yet have considered having
children. Radical trachelectomy (RT; excision
of the cervix and parametria, but conserving
the uterine body) may be performed as an
alternative to radical hysterectomy in such
cases. Such laparoscopic radical pelvic surgery
is technically challenging, requiring great skill
and teamwork to perform these often quite
lengthy procedures. As a result, advanced
laparoscopic surgery remains largely confined
to large cancer centres where two or more
surgeons can operate together, usually led by
one or more enthusiasts in the field. 

Sert and Abeler [5] described the first case of
robotic radical hysterectomy in 2006, followed
by several case series. Since then, robotic RT
and parametrectomy have been also described
[6,7]. The perceived advantages are reduced
blood loss, reduced operating time compared
with laparoscopy, shorter hospital stay for
patients and vastly improved ergonomics,
which greatly facilitate surgery. As a result,
even the most complex procedures require only
one trained surgical assistant. The enhanced
3D vision offered by robotics gives a better and
detailed appreciation of pelvic anatomy than
previously afforded, enabling nerve sparing
and fertility-sparing options to be made more
widely available to women treated for cervical
cancer.

Obesity is a major risk factor for endometrial
cancer and is an increasingly common problem
in the UK. Surgery in the obese is challenging,
with higher risks of complications, irrespective
of the surgical modality. However, several
studies [e.g. 8] report significantly better results
in the robotic cohort of patients when
comparing robotic, laparoscopic or open surgery
for endometrial cancer. After initial laparoscopy
and once the robot has docked, it prevents
distraction by coping with the patient weight,
which is often a hindrance, and allows the
surgeon to concentrate on the planned
procedure.

The role of robotic surgery in ovarian cancer
surgery is currently being explored, but scant
data exists. Complete debulking is the key
factor influencing survival and not necessarily
the surgical approach. MAS including robotic
surgery may be suitable for selected cases for
patients requiring excision of the primary
tumour, together with an additional procedure,
or for isolated recurrent disease [9].  

Limitations of high initial investment cost,
especially given the financial pressures within
the NHS, bulky equipment and instrument
design are the biggest disadvantages of DV, but
these translate into better patient outcomes and
decreased ongoing costs with more frequent
use. A feasibility study in the UK in 16 patients
by Raju et al. [10] concluded that robotic
hysterectomy is a safe procedure, with costs
comparable to other approaches. Our experience
with robotics in Guildford has evolved during
the course of the program where we have
pioneered robotic gynaecological oncological
surgery development in the UK.

Like any new technology, robotics has its
advantages and disadvantages. While it may
not be useful in every indication, emerging
evidence suggests that many of the limitations
of laparoscopy may already be overcome with
this technology, enabling many more women
to benefit from MAS as part of their treatment
for gynaecological malignancy. Well-designed
studies with long-term follow up data are
required to clarify its role, while future
reductions in the size and cost of robots will
make them even more appealing. n
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The DV uses robotic assistance to facilitate
laparoscopic surgery with a 3D high definition
view and articulating instrument tips with
greatly enhanced range of movements
compared with standard laparoscopy. These
benefits, together with the vastly improved
ergonomics offered by the system, lead to
much less fatigue for the surgeon and, in turn,
more reproducible results. 

Table 2: Some Applications of Robotics
for Benign Gynaecological Disease

Endometriosis Excision of deep 
infiltrating disease 
Recto-vaginal nodules

Fibroids Myomectomy 
Hysterectomy

Adenomyosis Total hysterectomy

Tubo-Ovarian Disease Ovarian cystectomy
Adhesiolysis
Tubal surgery
Reversal of 
sterilisation

Pelvic Floor Repair Colposuspension
Paravaginal repair
Sacrocolpopexy

Table 3: Principal Indications of Robotics
in Gynae-oncology 

Cervical Cancer Radical hysterectomy 
(Nerve sparing)
Radical trachelectomy
Pelvic 
lymphadenectomy
Sentinel node 
assessment
Pelvic exenteration

Endometrial Cancer Para aortic 
lymphadenectomy
Pelvic lymph node 
sampling

Ovarian Cancer Complex ovarian 
masses
Re-staging procedures
Omentectomy
Excision of isolated 
recurrences

Table 1: Advantages of Robotic Surgery

Benefits to Patients Benefits to Surgeon

Reduced blood loss Camera positioned 
by surgeon

Reduced blood transfusion No camera shake or 
tremor

Reduced postoperative pain 3D HD image

Reduced hospital stay Consistently good 
image avoids time 
wastage

Reduced risk of Operating time
post-op complications reduced

Fertility sparing options Better appreciation of 
anatomy

Nerve sparing radical Accuracy of surgery
surgery feasible delivery 

MAS available to more Reduced blood loss 
people improves vision

Faster return to normal Ergonomics
activities
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