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overview of the status of perioperative management of patients undergoing
robotic gynaecological surgery and the implementation of the Enhanced Re-
covery After Surgery (ERAS) protocol.

Materials and Methods. The narrative literature was conducted through
medical databases such as PubMed, Scopus and Web of Science. Articles
and studies relevant to the keywords were retrieved. Descriptive meth-
ods were used to summarise and interpret data from the various included
studies.

Results. Robotic gynaecological surgery offers numerous advantages, in-
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cluding shorter hospital stays, lower postoperative complication rates, and

improved aesthetic outcomes. The use of the ERAS protocol has further
demonstrated improved patient management and postoperative outcomes.
Conclusions. Robotic surgery combined with the ERAS protocol signifi-
cantly improves the surgical management of gynaecological pathologies.
However, it is crucial to balance the potential benefits with the associated
challenges and risks to ensure safety and efficacy for patients.
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INTRODUCTION as an increasingly adopted interventional modality

[5, 6]. Several studies have documented the bene-

In countries with high socio-economic develop-
ment, gynaecological cancers are one of the most
common neoplastic diseases in women and a major
cause of cancer-related mortality in women [1-4].
Gynaecological surgery has undergone significant
changes in recent decades due to technological evo-
lution, leading to the emergence of robotic surgery

fits of robotic gynaecological surgery, highlighting
significant reductions in post-operative complica-
tions, shorter hospital stays and improved surgical
aesthetics [5, 7]. Similarly, the literature highlights
how the use of the Enhanced Recovery After Sur-
gery Protocol (ERAS) protocol can contribute to op-
timised pain management, reduced length of hos-
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pital stay and accelerated functional recovery [8, 9].
At the same time, the introduction and adoption of
the Enhanced Recovery After Surgery (ERAS) pro-
tocol has revolutionised the perioperative manage-
ment of patients with the aim of reducing postoper-
ative morbidity and accelerating patient recovery.
Despite the emerging evidence, there is a growing
need to understand both the benefits and potential
limitations associated with these innovations. This
increased clinical adoption has raised questions
about training, accessibility, cost and long-term
patient outcomes [5]. Therefore, the primary aim
was to provide evidence-based evidence to inform
clinical decisions and health policy, and to improve
public understanding of the technologies and pro-
tocols under discussion.

MATERIALS AND METHODS

This narrative literature review used a focused
methodology to identify, select and synthesise rel-
evant articles on robotic gynaecological surgery
and the use of the ERAS protocol. The search was
conducted using medical databases, including
PubMed, Scopus and Web of Science. Articles and
studies relevant to the keywords robotic surgery,
ERAS protocol, gynaecological oncological sur-
gery in English, Italian and Spanish were includ-
ed. Articles not relevant to the topics of interest,
including some keywords, but irrelevant to robotic
gynaecological surgery were excluded. Inclusion
criteria were: 1) articles in English/Italian/Span-
ish; 2) studies focusing on gynaecological robotic
surgery; 3) studies focusing on traditional / robot-
ic/laparoscopic gynaecological surgery in patients
in whom the ERAS protocol was applied; 4) stud-
ies analysing the results of the application of the
ERAS protocol in gynaecology and others; 5) stud-
ies related to the ERAS guidelines.

The exclusion criteria were: 1) non-exhaustive arti-
cles; 2) studies not related to the topic of interest; 3)
articles reporting surgical outcomes but not related
to the ERAS protocol.

No time limits were set. Due to the narrative na-
ture of this review, statistical analyses were not
performed. However, descriptive methods were
used to summarise and interpret the data from the
different included studies. Findings and consider-
ations from the studies were interpreted in terms
of their direct impact on quality of care and patient
experience.
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RESULTS

The care pathway for patients undergoing robotic
gynaecological surgery is a multifaceted process
that requires optimised phased management to
ensure positive outcomes [5, 6, 9, 11, 15]. The liter-
ature review highlighted several critical phases in
the patient’s surgical pathway, each with specific
challenges and considerations.

DISCUSSION
Pre-admission phase

During this phase, preoperative preparation and
patient assessment are paramount. The ERAS pro-
tocol emphasises the importance of detailed pre-
operative assessment (nutritional status, presence
of anaemia, smoking cessation and cessation of al-
cohol intake four weeks prior [3], optimisation of
chronic disease therapy, thromboembolic prophy-
laxis) and effective patient education regarding ex-
pectations and postoperative pathways [6, 10, 11].

Preoperative phase

Fasting since midnight has been arbitrarily im-
posed to prevent aspiration of gastric contents
during anaesthesia. However, prolonged fasting
(nothing by mouth fasting since midnight (nil per
os - NPO)) has been shown to place the patient in
a state of metabolic stress [8, 11]. The American
Society of Anesthesiology recommends NPO with
light meals for at least 6 hours and no clear flu-
id intake for at least 2 hours prior to elective sur-
gery requiring general or regional anaesthesia or
sedation/analgesia [11, 12]. In addition, the ERAS
pathway supports preoperative consumption of
high-carbohydrate beverages (2 hours before sur-
gery) to reduce preoperative caloric restriction,
improve insulin resistance and enhance the body’s
postoperative response [11].

Several studies have demonstrated various bene-
fits associated with robotic surgery for endometrial
cancer; operative time (p = 0.007), estimated blood
loss (p < 0.001), post-anaesthesia care unit stay (p
< 0.001), length of hospital stay (p < 0.001); intra-
venous fluids (crystalloid and colloid; p < 0.001);
incidence of post-operative nausea and vomiting
and need for rescue antiemetics (p < 0.001) [13,
14]. Despite the lower incidence of postoperative
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antiemetic requirements with robotic surgery for
endometrial cancer compared with the same pro-
cedure using an open approach, the ERAS protocol
recommends prophylaxis for postoperative nausea
and vomiting as a general preoperative guideline
for gynaecological / oncological patients [10-15].
Routine use of mechanical bowel preparation be-
fore minimally invasive gynaecological surgery
(MIS) has not been shown to improve intraoper-
ative visualisation, bowel management or ease of
procedure [11]. Pre-operative anxiolytic medica-
tion is widely used in gynaecological surgery to re-
duce anxiety; however, this practice is not strongly
recommended [11]. Recommended antibiotic pro-
phylaxis includes administration of antibiotics 60
minutes prior to skin incision, with possible intra-
or post-operative repeat courses [11].

Intraoperative phase

MIS, like robotic surgery, is recommended by the
ERAS protocol for selected patients when skills and
resources are available [11]. During robotic surgery,
accurate control of various parameters is essential
to ensure safety and efficacy. The ERAS protocol
places particular emphasis on the continuous moni-
toring of patient vital signs, the maintenance of nor-
mothermia, the control of drainage and the manage-
ment of fluids in order to maintain homeostasis [11].
It should be noted that intraoperative nasogastric
tube placement is usually removed before the pa-
tient awakens [11]. The management of patients un-
dergoing robotic surgery with the implementation
of ERAS pathways requires a synergistic team ap-
proach where the surgeon, anaesthetist and theatre
nurses are at the centre of a care process focused on
proper preparation of the surgical environment and
patient safety throughout the intraoperative peri-
od [16]. Managing the room layout, connecting the
surgical console to the patient side-cart, turning on
the vision cart, preparing the surgical instruments,
positioning the patient correctly, managing poten-
tial robotic system errors and intraoperative compli-
cations are just some of the many tasks that must
be ensured for the success of the procedure [17, 18].
Technical aspects of patient ventilation are not ad-
dressed in this section.

Immediate postoperative phase

Following surgical intervention, the subsequent
awakening and stabilisation phase is of para-
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mount importance to prevent complications and
facilitate a rapid recovery. The Enhanced Recov-
ery After Surgery (ERAS) protocol places signifi-
cant emphasis on the importance of frequent pa-
tient monitoring, with particular attention paid
to the identification of postoperative complica-
tions. The protocol recommends a multimodal
approach to pain management, glycaemic mon-
itoring and regular assessment of drains, tubes
and urinary catheters (removed within the first
24 postoperative hours) to ensure optimal drain-
age and functionality [15]. Thoracic epidural an-
algesia (TEA) is not recommended for gynaeco-
logical / oncological endoscopic procedures [15].
A truncal block, such as a transversus abdominis
plane (TAP) block, may reduce pain and opioid
consumption [15].

Infiltration of the MIS access site with local anaes-
thetic is recommended to reduce pain [19]. Addi-
tionally, it is advised that the level of peritoneal
insufflation pressure be maintained at a relatively
low level. This approach should be accompanied
by careful consideration of the potential reduc-
tion in visualisation of the intra-abdominal surgi-
cal space [19]. Multimodal analgesia consists of a
combination of several analgesics, combining the
mechanisms of action of each drug to achieve a
better and synergistic effect of analgesics and to
minimise their dose and side effects [20].
Non-steroidal anti-inflammatory drugs reduce
pain and the intestinal inflammatory response to
surgical trauma, which is the cause of mobility
problems [20]. Studies show that the use of the
ERAS protocol in MIS surgery reduces postoper-
ative pain [21]. The prophylactic use of non-ste-
roidal anti-inflammatory drugs, as suggested by
the ERAS protocol, reduces pain and does not af-
fect gastrointestinal motility, contributing to fast-
er recovery [20]. Although non-steroidal anti-in-
flammatory drugs or COX-2 inhibitors are often
suggested, a combination of 2 or more drugs is
recommended for postoperative pain manage-
ment [19]. Dexamethasone can also be used to re-
duce postoperative nausea and pain. Ketorolac,
Ketamine, Paracetamol, Gabapentin or Tramadol
are often used as alternatives to opioids. How-
ever, the possible respiratory side effects of Ga-
bapentin and the neuropsychiatric side effects of
Ketamine should be noted [19].

Compression stockings, heparin administration
or possibly prolonged thromboembolic prophy-
laxis in gynaecological oncology patients are es-
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sential to reduce the incidence of venous throm-
boembolism (TEV) [15]. However, prolonged
prophylaxis is not usually required in MIS pa-
tients (except in high-risk patients with increased
BMI, previous TEV, coagulopathy, reduced mo-
bility) [15]. Nutritional reintroduction within
the first 24 postoperative hours is necessary for
proper recovery of intestinal peristalsis and pa-
tient comfort and satisfaction [15]. In order to op-
timise postoperative recovery, the administration
of long-acting sedatives within 12 hours of surgi-
cal intervention should be avoided [11].

Discharge and post-discharge phase

On discharge, it is important to ensure that the
patient is adequately educated about the signs
and symptoms of postoperative complications
and how to manage them. Post-discharge opi-
oid prescribing could be reduced by multimodal
pain management [22]. Patient-controlled an-
algesia (PCA) should only be used as a last re-
source when repeat opioid treatment is required
[22]. Regular follow-up visits are scheduled to
monitor recovery, manage any complications,
and evaluate the effectiveness of the surgical
pathway [11].

The following is the Enhanced Recovery After
Surgery (ERAS) flowchart for patients undergo-
ing robotic gynaecologic surgery. It was created
based on recommendations from the literature
(Figure 1).
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CONCLUSIONS

Surgical and biotechnological advances have
made robotic surgery feasible, safe and repro-
ducible, making it an acceptable substitute for
laparoscopy in the treatment of obese women
with endometrial cancer [23]. In addition, a
robotic approach should be considered for the
treatment of recurrent gynaecological tumours
in selected patients with oligometastatic dis-
ease. Furthermore, robotic surgery may play
an important role in the future treatment of sol-
id tumours. Its integration into the conceptual
framework of translational medicine may facili-
tate the emergence of a new era of personalised
medicine [7]. The primary benefits associated
with gynaecological robotic surgery include
a significant reduction in post-operative pain,
lower rates of intra- and post-operative compli-
cations, reduced length of hospital stay and im-
proved aesthetic outcomes [5,24]. At the same
time, the introduction and widespread adop-
tion of the Enhanced Recovery After Surgery
(ERAS) protocol has marked a further advance
in perioperative management, emphasising im-
proved pain management, reduced length of
hospital stay and accelerated postoperative re-
covery [8-12]. An interesting study was recently
conducted to assess physical functioning, bodi-
ly pain, general health, vitality, social function-
ing, emotional and mental health in women un-
dergoing hysterectomy and lymph node staging

Pre-admission Pre-operative

PRE-OPERATIVE EDUCATION
AND INFORMATION

THROMBOEMBOLISM
PROPHYLAXIS

PRE-ADMISSION NUTRITIONAL
SUPPORT

ANTIMICROBIAL PROPHY LAXIS
(60 min BEFORE SURGICAL
INCISION)

MEDICAL OPTIMIZATION PONV PROPHYLAXIS

NPO: FOR 6 HOURS BEFORE

CESSATION OF SMOKING SURGERY FOR LIGHT MEALS

NPO: FOR 2 HOURS BEFORE
SURGERY FOR CLEAR/HIGH
CARBOHYDRATE LIQUIDS

CONTROL ALCOHOL INTAKE

NO ROUTINE ADMINISTRATION
OF SEDATIVES

Intra-operative Post-operative

MIS (ROBOTIC SURGERY) EARLY REMOVAL OF DRAINS

AND TUBES

URINARY DRAINAGE FOR
SHORT PERIOD (<24H
POSTOP)

MINIMIZE DRAINS AND TUBES

REMOVAL OF NASOGASTRIC TUBE
BEFORE REVERSAL OF
ANESTHESIA

MULTIMODAL PAIN CONTROL

REGIONAL ANALGESIA (TROCAR

INSERTION SITE) EARLY MOBILIZATION

EARLY ORAL INTAKE OF
FLUIDS AND SOLIDS

BALANCED FLUIDS

TEMPERATURE CONTROL POST-OPERATIVE GLUCOSE

CONTROL

THROMBOEMBOLISM
PROPHYLAXIS
(COMPRESSION STOCKINGS,
ADMINISTRATION OF HEPARIN
OR EXTENDED PROPHYLAXIS)

Figure 1.
robotic surgery.
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before and after implementation of the ERAS
protocol [25]. After analysing the results, it was
concluded that ERAS is an excellent tool for im-
proving health-related quality of life (HRQL) in
this patient population [25].

In conclusion, as robotic gynaecologic surgery
continues to set new benchmarks of excellence
in clinical practice, it is imperative to recognise
the importance of integrated implementation of
the ERAS protocol to maximise clinical benefits
and improve the overall surgical experience for
patients. The intersection of these two innova-
tions represents an evolutionary paradigm shift
in gynaecological surgery, which promises a
future in which safety, efficacy and quality of
care will reach very high levels. As a result of
the continuing interest in gynaecological cancer
patients in Italy [26-28], further future studies
are needed to investigate the applicability and
benefits of using the ERAS protocol in Italian
patients undergoing robotic gynaecological sur-
gery. Therefore, continued investment in train-
ing, research and implementation of best prac-
tices is essential to guide this surgical revolution
and ensure optimal outcomes for all patients
undergoing robotic gynaecological surgery.

Future perspectives and limitations

The objective of this narrative review of the lit-
erature is to emphasise the significance of utilis-
ing the ERAS protocol and the advantages that
can be derived for patients with gynaecological
tumours undergoing robotic surgery. There is a
growing interest in the use of ERAS guidelines,
but they are not yet fully applied. By reviewing
and analysing the different areas, the authors
hope to contribute to the implementation of
ERAS best practice. In the future, further stud-
ies can be conducted to investigate the benefits
of using the ERAS protocol in patients with gy-
naecological tumours undergoing multi-port
and single-port robotic surgery.

This is not a systematic review of the literature;
some relevant studies may have been excluded
due to methodological selection bias. The an-
aesthesiological aspects of the management of
patients with gynaecological tumours, during
robotic surgical procedures, have not been ad-
equately explored, as this is a widely discussed
topic that deserves a specific and dedicated re-
view.
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