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Abstract

We aim to compare perioperative outcomes and complications between robotic and
laparoscopic surgery for gynecologic oncology indications in patients over 65 years old.
A prospective comparative study performed at a University Hospital, in patients over 65
operated by robotic (RS) or laparoscopic surgery (LS). All women were diagnosed with
gynecological malignancies (cervical, endometrial or ovarian cancer). Data regarding
the demographic preoperative characteristic of the patients, perioperative outcomes and
surgical complications were analyzed. A total of 209 women underwent minimally
invasive surgery (MIS) for gynecologic cancer: 141 (67.5%) by RS and 68 (32.5%)
by LS. The median age was 73.4 years (range: 69—77 years) in RS group and 72.8 years
(range: 67-78) in the LS group (p = 0.506). Hospital stays and blood loos were similar
in both groups. Operating time was shorter in the RS group, having a median value
of 125 min (range: 95-180 min) compared to 145 min (range: 94-220 min) in the LS
group (p = 0.277). RS and LS were also found to be comparable in terms of peri- and
postoperative complications. In conclusion, RS has comparable perioperative outcomes
and complications rates to LS in women over 65.
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1. Introduction

As a result of increasing the life expectancy in Western Coun-
tries, there is a growing number of elderly patients requiring
treatment for malignancies. The cohort of people over the
age of sixty-five accounts for almost two-thirds of new cancer
cases and three-fourths of cancer related deaths [1]. A recent
study found that improvements in survival since 1990 for
the most common cancers have been much more pronounced
among patients aged 50 to 64 years than among those aged
over 65, as this population has a higher incidence of advanced-
stage and aggressive histology than younger patients [2]. This
disparity may reflect differential care and/or lower efficacy or
use of new therapies in the elderly population.

With traditional open surgery, elderly patients are believed
to have a higher rate of postoperative cardiac, respiratory and
thromboembolic complications. Likewise, they are thought
to have longer hospital stay lengths and to be at a greater
risk for loss of independence after surgery [3]. An important
advantage of minimally invasive surgery (MIS) in the elderly
population is that it can potentially offer a shorter hospital
stay, shorter recovery period, less discomfort and improved
quality of life. In any event, taking into account the poorer

MIS survival outcomes when treating cervical cancer, we
caution gynaecologic oncologists to individualise the surgical
treatment approach, especially when offering MIS to a patient
with a gynaecological malignancy [4].

Some authors have noted that additional goals of interven-
tions should include maximizing the potential life span and
independent function, relief of symptoms and maintenance of
dignity. Keeping these goals in mind, along with the multiple
advantages associated with minimally invasive surgery, this
surgical approach may be the ideal method of treatment in
elderly patients [4, 5]. Although the application of minimally
invasive surgical techniques has rapidly evolved (especially
computer-assisted surgery using robotics), there are limited
data regarding its value in the elderly population [1].

Nevertheless, there are technical considerations when using
robotics in the elderly [1]. Respiratory and cardio vascular sys-
tems can be adversely affected by the Trendelenburg position,
necessitating even higher inspiratory pressures due to reduced
ventilator compliance. These effects might overshadow the
potential advantages of robotic surgery in the older patients [3].

Robotic surgery (RS) is gaining acceptance for treating gy-
necologic cancer, allowing the performance of more complex
procedures using the MIS [6]. Due to the lack of scientific
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evidence in the use of RS in elderly patients, we decided to
compare both MIS approaches to investigate if the RS had
advantages over the LS in patient over 65. In this context,
the aim of this study was to compare perioperative outcomes
and complications rates between RS and LS for gynecologic
malignancies (cervical, endometrial and ovarian cancers) in
elderly patients.

2. Material and methods

A prospective comparative study including a cohort of 209
consecutive patients who were operated by MIS at Clinico
San Carlos Hospital in Madrid (Spain) from 2012 to 2018.
Inclusion criteria were patients over 65 undergoing MIS due
to gynaecological malignancies (endometrial, ovarian and cer-
vical carcinomas). Patients subjected to open surgery or who
did not sign informed consent were excluded. The indication
of MIS approach and management of the patients were per-
formed according to European Society of Gynecologic On-
cology (ESGO) [7] and Spanish Society of Gynecology and
Obstetrics (SEGO) guidelines. The selection of one of the
two surgical approaches (robotic or laparoscopic) was left
to the surgeon’s discretion. The Da Vinci Surgical System
was available just once a week; hence, the surgical approach
(robotic or laparoscopy) was selected depending on this con-
dition. Robotic surgeries were mostly performed both in
the afternoon and on Fridays, with late discharge due to the
weekend. The standard robotic model was used until 2015,
and since then we have been using the Da Vinci Xi model.
All procedures were performed by the same surgical team
composed by trained gynecologic oncology surgeons with
experience in both approaches of MIS. The surgical proce-
dures included total hysterectomy and bilateral adnexectomy
with or without pelvic and/or paraaortic lymphadenectomy for
staging in ovarian or endometrial cancers or in situ cervical
carcinomas, radical hysterectomy type B2 or C1 for early
cervical cancers, and paraaortic lymphadenectomy as isolated
procedure for staging in advanced cervical cancer. All pa-
tients underwent a complete preoperative work-up, including
imaging techniques (Computed tomography can or Magnetic
resonance imaging) and blood test. Pre-operative assessment
ofthe expected anesthesiologic risk was based on the American
Society of Anesthetic (ASA) score. In accordance with insti-
tutions protocols all patients received intraoperative antibiotic
and thromboprophylaxis.

For the purpose of the present research, robotic and laparo-
scopic approach were compared in terms of baseline charac-
teristics, perioperative outcomes and intra and postoperative
complications based on severity using the Clavien-Dindo clas-
sification [8].

Baseline characteristics were drawn from the patients’
medical records and they included age, body mass
index (BMI), ASA score, clinical comorbidities (namely
cardiovascular disease, lung diseases, diabetes mellitus
and previous non-gynaecological malignancies), previous
abdominal surgeries, type of surgery, diagnosis and FIGO
(The international Federation of Gynecology and Obstetrics)
stage. The perioperative outcomes compared were hospital
satay, blood loss, surgery time (counted from the time of

the skin incision to the time of its closure), number of nodes
obtained, conversion rate, re-intervention rate and transfusion
rate. Intra and postoperative complications (adverse event
occurring within 90 days from surgery) were noted.

In accordance with the journal’s guidelines, we will provide
our data for the reproducibility of this study in other centers if
such is requested.

Qualitative variables were present with frequencies and per-
centages and quantitative variables with median and interquar-
tile range (IQR). A homogeneity study was made between the
study groups. The association among qualitative variables was
evaluated with the x? test or Fisher exact test, in case more than
25% of the expected ones were less than 5. For the quantitative
variables, an independent samples ¢ test or Mann Whitney U
test was used, depending on their parametrical distribution. For
all tests, a p value less than 0.05 was considered statistically
significant. Processing and analysis of data were carried out
using IBM SPSS (IMB, Armonk, NY, USA) statistical soft-
ware version 23.0.

3. Results

During the period of time analyzed 209 women over 65 un-
derwent MIS for gynaecological cancer: 141 (67.5%) by RS
and 68 (32.5%) by LS. In Table 1, the patient’s baseline
characteristics and the homogeneity study are displayed. No
statistical difference was identified in the baseline character-
istics between the two groups. Perioperative outcomes are
presented in Table 2. No statistical differences between RS
and LS were observed between the variables assessed. Surgical
time was 25 min longer on average in LS group. We observed a
conversion to laparotomy rate of 5.7% in RS group but no such
cases occurred in LS group. The causes of conversion in RS
group were four cases of severe adhesions in abdominal cavity
due to previous surgeries, two cases of epigastric artery injurie
and one case of obesity with hypercapnia and no Trendelenburg
tolerance. The re-operation rate was 3% higher in LS than
in RS (7.2% vs. 10.3%, p = 0.723). The main causes of re-
intervention in the robotic group were vaginal vault dehiscence
(5 patients), trocar site herniation (3 patients), pelvic infection
(1 patient) and urinoma (1 patient). In the laparoscopic group
causes of re-intervention were vaginal vault dehiscence (4
patients), trocar site herniation (1 patient) and abdominal wall
hematoma which needed surgical drainage (2 patients). Intra
and postoperative complications between groups are listed in
Table 3. No statistical differences between surgical approaches
were observed in terms of intra- and postoperative complica-
tions.

4. Discussion

Surgical complications and mortality rates increase with age.
In gynaecological surgery complications have been greatly
reduced with MIS. Previous studies have demonstrated that
age should not be considered a contraindication to indicate
a MIS [9, 10]. In fact, many studies confirm a decrease in
morbidity in older patients who undergo MIS when compared
to the laparotomy approach [6, 10]. Furthermore, some authors
found that age <60 and MIS were associated with a decrease
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TABLE 1. Baseline characteristics by surgical approach*.

RS LS
(n=141) (n=68) p
Age (yr) 73.4 (69-77) 72.8 (67-78) 0.506
BMI (kg/m?) 28.7 (25-32) 27.6 (24-30) 0.146
ASA
7t 75 (53.0) 44 (64.7) 0.152
v 66 (47.0) 24 (35.3)
Comorbidities® 121 (85.8) 54 (79.4) 0.240
Previous abdominal surgeries 39 (27.7) 25 (36.8) 0.181
Type of surgery
Total Hysterectomy (TH) 46 (32.6) 24 (35.3)
TH + Pelvic or/and Paraaortic Lymphadenectomy 85 (60.3) 39 (57.4) 0.953
Radical Hysterectomy 2(1.4) 1(1.5)
Para Aortic Lymphadenectomy” 8(5.7) 4(5.9)
Diagnosis
Endometrial cancer 123 (87.2) 57 (83.8)
Ovarian cancer 8(5.7) 5(7.4) 0.803
Cervical cancer 10 (7.1) 6 (8.8)
FIGO stage
Endometrial cancer (FIGO staging 2018)
I-11 101 (71.6) 55 (81.0)
1A 2(1.4) 0
1B 1(0.7) 0
1IC1 9(6.3) 1(1.4) 0.143
1Ic2 6(4.2) 0
IVA 1(0.7) 1(1.4)
IVB 3201 0
Ovarian cancer (FIGO staging 2014)
I-11 8(5.6) 5(7.3) 0.118
I-1v 0 0
Cervical cancer (FIGO staging 2018)
1A1 0 1(1.4)
IB1-1B2 2(1.4) 1(1.4) 0.433
1B 8(5.6) 4(5.8)
III-1v 0 0

*Data are given in the form of median values (interquartile range) and frequency (percentage).

RS: Robotic Surgery; LS: Laparoscopic Surgery; BMI: Body Mass Index; ASA: American Society of Anesthesiologists; FIGO:
The international Federation of Gynecology and Obstetrics.

®Cardiovascular disease, lung diseases, diabetes mellitus and previous malignancies.

bCervical cancer staging.
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TABLE 2. Perioperative outcomes for the two surgical approaches*.

RS
(n=141)
3(2-3)

100 (57.0-150.0)
125 (95-180)

Hospital stay (day)
Blood loos (mL)

Skin to skin surgery time (min)

Paraaortic Nodes 9 (3-11)
Pelvic Nodes 16 (9-20)
Conversion 8(5.7)
Re-operation 10 (7.2)
Transfusion 2(1.4)

*Data are given in the form of median values (interquartile range) and frequency (percentage).

RS: Robotic Surgery; LS: Laparoscopic Surgery.

TABLE 3. Complications comparing both surgical approaches*.

RS
(n=141)
Intra-operative complications 8(5.6)
Urinary 5@3.5)
Vascular (Epigastric artery) 3(2.1)
Post-operative complications 8(5.6)
Infection® 4(2.8)
Abdominal wall hematoma 1(0.7)
Vaginal vault hematoma 0
Vaginal vault dehiscence 0
Hernia 1(0.7)
Ileus 1(0.7)
Arritmia 1(0.7)
Total complications 16 (11.3)
Clavien Dindo classification
Grade 1 5(3.5)
Grade 2 8(5.6)
Grade 3B 32.1)

*Data are given in the form of frequency (percentage).

LS
(n = 68) p
3 (2-4) 0.382
100 (57.5-156.0) 0.437
145 (94-220) 0277
10 (6-15) 0.136
15 (9-19) 0.591
0 (0) 0.056
7(10.3) 0.723
1(1.5) 0.997
. 2868) » OR (95% CI)
2(2.9) 0.508 1.92 (0.38-9.33)
1(1.4)
1(1.4)
10 (14.7) 0.062 0.38 (0.14-1.02)
2 (2.9)
2(2.9)
1(1.4)
2 (2.9)
0
2(2.9)
1(1.4)
12 (17.6) 0.292 0.64 (0.28-1.43)
4(5.8) 0.482
6(8.8) 0.558
2(2.9) 0.663

@Urinary infection, wound infection, lower limb cellulite, pelvic abscess.
RS: Robotic Surgery; LS: Laparoscopic Surgery; OR: Odds ratio,; CI: Confidence interval.

risk of hospital readmission [11].

In the present study there was no difference between RS
and LS in terms of perioperative outcomes. The length of our
hospital stays—with a median of 3 days in both approaches—
aligns with that of other studies on robotic surgery in elderly
patients, whose data ranges between 1 and 3 days [6]. Robotic
surgeries were performed mainly in the afternoon and on Fri-
days (with late discharge due to the weekend), which could
be a disadvantage for RS in comparison to LS, which was
performed in the morning.

We also found similar estimated blood loss in both groups,

although some prior studies have demonstrated a less blood
loss in RS in comparison to LS, as when comparing MIS versus
laparotomy in elderly patients [12—14]. Our results are in line
with other studies that did not find differences in blood loss
comparing RS and LS between young and elderly patients [5].

Operating time has previously been reported to be longer
for RS in elderly population with endometrial cancer (244.2
and 217.7 min in RS vs. open surgery; p = 0.009) [1] and
also in patients with cervical cancer who underwent radical
hysterectomy [15]. Other centers with expertise in gynecol-
ogy oncology surgery have not showed any difference in the



operation time (105 min in RS vs. 107 min in open surgery;
p = 0.704) [16]. In our series, patients undergoing RS had
on average a 20-minute shorter operation time than those
undergoing LS. Although this is not considered statistically
significant, it could be important in patients with high mor-
bidity due to the fact that anaesthetic time is reduced and,
thus, so are possible intraoperative complications. Differences
in time between studies may be due to the experience of
the surgical team, number of patients treated per center or
due to different oncological protocols regarding when to add
lymphadenectomy. Nevertheless, the low operation time in RS
is also in line with previous data reported by our group [12].

The median number of lymph nodes obtained was similar
comparing both approaches. Our results are comparable to
another study assessing RS in the elderly which obtained a
mean lymph nodes number of 19.8 [5]. In terms of reoperation,
we had a lower rate in the RS group when compared to LS. In
a study assessing perioperative outcomes in patients operated
by RS, a higher percentage of patients over 75 underwent
reintervention compared to younger women (2% vs. 0.3%; p
=0.20) [10]. RS is associated with a lower need of transfusion
[12]. In our study the transfusion rate was similar between
both surgical approaches. These findings are in line with other
studies; for instance, in one study with a large sample of 915
very elderly patients, no statistically significant differences
were found (10.6% in LS vs. 8.3% inRS; p > 0.05)[17]. In our
research, 8 (5.7%) patients were converted to laparotomy in RS
group and none in the LS group, which could be explained by
selection bias at the beginning of the RS learning curve when
the robotic approach was used to operate on more complex
patients. However, this conversion rate is lower than that of
other studies. Dos Reis ef al. [15] reported an increase in
conversion rate as age increased in patients undergoing RS
(<50 years old: 5.8%; 5059 years old: 4.8%; >60 years old:
15.4%; p = 0.396).

Elderly patients usually present medical comorbidities that
could increase surgical complications. A retrospective analysis
of patient from GOG (Gynecologic Oncology Group) LAP2
study by age showed no significant differences in intraopera-
tive complications rate in laparoscopic approach (p = 0.942)
[18]. However, there was an increasing rate of postoperative
complications in patient older than 60 years (16.3% vs. 245%,
p = 0.002) [18]. We did not observe statistically significant
differences between RS and LS in our complications rate,
although we had more intraoperative complications in the RS
group. The rate of postoperative complications was lower in
RS (5.6% RS vs. 14.7% LS) with a similar percentage of grade
3B complications in both groups. 8 (5.6%) patients of the RS
group experienced postoperative complications, a frequency
that aligns with some previously published results published
in elderly patients operated by robotic surgery (range: 9-34
patients with postoperative complications) [7, 13, 19]. Along
the same lines, several recent high-volume analyses of onco-
logic patients undergoing RS (comparing <65 vs. >65 years
old) found a similar intra and postoperative complications rate,
regardless of the age [20, 21]. Additionally, older patients had
less surgical blood loss despite similar operative time, but not
reaching statistical significance [21].

Most studies regarding gynecological surgery in elderly
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patients compare MIS with laparotomy or assess perioperative
outcomes of a unique surgical approach in different ranges of
age, and are generally focused on endometrial cancer. The
novelty and strength of our study is our comparison between
two different MIS approaches and, to the best of our knowl-
edge, ours is one of the largest studies focused on MIS and
gynaecological cancer in patients over 65 years old. The major
weakness of our study is the lack of patient randomisation
(thus, there may be selections biases) and the fact that it was
undertaken at a single institution.

5. Conclusions

In conclusion, RS and LS are comparable in terms of peri-
operative outcomes without increasing intra or postoperative
complications. RS and LS are equivalent in terms of surgical
management for the treatment of gynaecological malignancies
in women over 65 years old, although this data would be best
confirmed in a randomized prospective trial.
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