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Abstract 

 
Gynecologic cancers, particularly cervical, ovarian, and endometrial cancers, remain among the leading causes of 
mortality in women. Surgery, the cornerstone of treatment, is often associated with significant perioperative risks, 
necessitating careful evaluation and management to optimize outcomes. This review analyses perioperative and 
postoperative factors influencing morbidity and mortality in gynecologic oncology and evaluates the role of Enhanced 
Recovery After Surgery (ERAS) protocols in improving outcomes. A literature search by Google Scholar, PubMed, and 
ScienceDirect identified eight relevant evidence-based studies published within the last decade. Findings demonstrate 
that ERAS accelerates recovery, reduces complications, and lowers healthcare costs. Key components—such as patient 
education, multimodal analgesia, bowel function optimization, and early mobilizations significantly enhance 
postoperative recovery. Patients with comorbid endocrine, cardiovascular, renal, and electrolyte disorders require 
intensive monitoring and tailored management to prevent complications. Overall, the application of ERAS in gynecologic 
oncology improves recovery, reduces morbidity, and enhances quality of life, particularly when combined with vigilant 
monitoring in high-risk patients. 
 
Keywords: Perioperative Management, Postoperative Management, Gynecologic Oncology, Postoperative 
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1. Introduction 

Cancer is one of the leading causes of 
death worldwide. According to global cancer 
statistics in 2020, breast cancer, colorectal 
cancer, lung cancer, and cervical cancer 
ranked highest in incidence among women, 
with rates of 24.5%, 9.4%, 8.4%, and 6.5%, 
respectively. In the field of gynecology, 
cervical cancer has an incidence rate of 6.6%, 
followed by endometrial cancer (4.4%) and 
ovarian cancer (3.4%). A study conducted at 
Dr. Hasan Sadikin General Hospital in Bandung 
between 2015 and 2016, involving 552 
patients with cervical, endometrial, and 
ovarian cancer, showed a postoperative 
mortality rate of 3.6%, with significant 
complications including bleeding, and 8.4% of 
patients were admitted to the ICU. This poses 
a challenge in the implementation of 
perioperative and postoperative 

management, particularly Enhanced Recovery 
After Surgery (ERAS) in the field of obstetrics 
and gynecology.1,2,3,4 

The Enhanced Recovery After Surgery 
(ERAS) program has been developed to 
maintain patients' physiological stability 
during the perioperative period and 
accelerate recovery without increasing the 
risk of complications.5,6,7 

Studies comparing the implementation 
of ERAS with conventional practices in 
obstetric and gynecological cases have shown 
faster recovery and a significant reduction in 
the length of hospital stay. In vaginal 
hysterectomy cases, the application of ERAS 
can reduce the length of stay by up to 50%, as 
well as decrease the need for intravenous 
fluids and morphine. A meta-analysis also 
revealed that implementing ERAS in 
gynecologic oncology can reduce the length of 
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hospital stay by 1.6 days, lower the incidence 
of complications by 32%, and result in cost 
savings for patient care.7,8,9,10,11  

The purpose of this paper is to 
emphasize perioperative and postoperative 
management through the mapping of ERAS 
components with levels of evidence and 
recommendations from the latest literature 
sources. 
 
2. Method 

The literature search for this review was 
conducted through several databases, namely 
Google Scholar, PubMed, and Science Direct, 
using keywords ((Perioperative Management) 
AND (Postoperative Management) AND 
(Gynecologic Oncology) AND (Post Operative 

Complications) AND (ERAS)). The inclusion 
criteria were limited to articles published after 
2021, available in full text, written in English 
or Indonesian, and relevant to the subject 
matter (Fig. 1). 

Article selection was performed 
straightforwardly by screening titles and 
abstracts, followed by reading the full texts of 
studies considered pertinent. Publications 
that did not align with the main discussion 
were set aside without detailed 
documentation of the exclusion process. In 
total, eight articles were retained to support 
the discussion presented in this review (Table 
1). 

 

 

 
Figure 1. Study Selection Flow 

  

Id
en

tif
ic

at
io

n 
Sc

re
en

in
g 

 
In

cl
ud

ed
 

Records identified from*: 
Databases (n = 17.001) 

Pubmed (n = 1) 
Science Direct (n= 0) 
Google Scholar (n= 17.000) 

Records excluded 
• After 2021, n = 7.991 
• Research article, n = 5.631 
• Duplicate, n = 570 
• Not pertinent, n = 1.693 

Reports assessed for eligibility 
(n = 17) 

Reports excluded: 
Other review (n = 9) 

Studies included in narrative review 
(n = 8) 

Records screened (n = 17) 
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Table 1. List of Studies Included In Literature Review and Their Key Information 

Author(s) Subjects Location Age Methods Result 

Joshi, 202125 724 women who 
underwent exploratory 
laparotomy (benign and 
malignant indications, 
excluding bowel 
resection) (360 pre-
ERAS, 364 ERAS) 

Willow 
Grove, 
Pennsylvania 

The median age was 
56 years in the non-
ERAS group and 57 
years in the ERAS 
group. 

This study compared outcomes 
between patients managed with 
traditional perioperative care (non-
ERAS) and those managed under the 
Enhanced Recovery After Surgery 
(ERAS) protocol. Compliance with 
ERAS components was assessed 
during the first two years of 
implementation, along with analysis 
of various perioperative outcomes. 

Patients in the ERAS cohort 
demonstrated a 50% reduction in total 
postoperative narcotic use during 
hospitalization (median 34 vs. 68 MMEs; 
p < 0.001) and within the first 72 hours 
postoperatively (34 vs. 60 MMEs; p < 
0.005). They also had a shorter median 
hospital stay (3 vs. 4 days; p < 0.001), 
with a greater proportion discharged 
within 3 days (50.8% vs. 19.4%; p < 
0.001). 
 

Kim, 202214 202 women undergoing 
minimally invasive 
hysterectomy for 
gynecologic malignancies 
 

Ontario, 
Canada 
 

The mean age in the 
pre-intervention 
cohort was 62 years 
(SD 10.6), compared 
with 59 years (SD 
10.5) in the post-
intervention cohort. 
 

This study implemented a 
comprehensive perioperative 
program grounded in Enhanced 
Recovery After Surgery (ERAS) 
principles within a quality 
improvement framework. 
Interventions spanned preoperative, 
intraoperative, and postoperative 
phases, aiming to increase same-day 
discharge rates following minimally 
invasive hysterectomy for 
gynecologic cancer. Outcomes from 
102 consecutive patients in the post-
intervention cohort were compared 
with a historical control group of 100 
patients from the pre-intervention 
period. 

Implementation of the perioperative 
program markedly increased same-day 
discharge rates from 29% pre-
intervention to 75% post-intervention (p 
< 0.001). The post-intervention cohort 
was slightly younger (mean age 59 vs. 62 
years; p = 0.038) and had shorter 
median operative times (180 vs. 211 
minutes; p < 0.001), while BMI and 
comorbidity profiles were comparable 
between groups. Notably, there was no 
rise in 30-day perioperative 
complications or readmissions, with 
reoperation, emergency visits, 
morbidity, and mortality remaining low 
and similar across cohorts (e.g., 
reoperation 3% vs. 1%, p = 0.370). The 
main causes of overnight admission 
were nausea/vomiting (16%), 
complications of pre-existing 
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comorbidities (12%), and urinary 
retention (8%). 

Khudaer, 
202426 

400 women who 
underwent gynecological 
surgery 

Al-Kut City, 
Iraq 

In age from 13 to 72 
years, with a mean 
age of 31.5 ± 10 
years 

This study employed a cross-
sectional design with a seven-month 
data collection period, from October 
16, 2023, to May 16, 2024. Data 
collected included demographic 
characteristics, medical and surgical 
history, and the types of 
postoperative complications. 

Of all complications, 90.3% occurred 
within 48 hours, 51.3% during surgery, 
and 50.2% after 48 hours. The most 
frequent were hemorrhage, anesthesia-
related issues, and cardiac arrhythmia. 
Significant risk factors included 
preoperative blood transfusion, ICU 
stay, age, parity, prior surgery, and 
hypertension. 

 
Li, 202516 

 
315 women with 
gynecologic malignancies 
(195 cervical, 85 
endometrial, 35 ovarian 
cancers) undergoing TU-
LESS 

 
China 

 
The mean age of the 
patients included in 
the study was 47.48 
± 8.77 years. 

 
This study analyzed the outcomes of 
patients with gynecologic 
malignancies who underwent 
transumbilical laparoendoscopic 
single-site surgery (TU-LESS) 
performed by a single experienced 
surgeon. 

 
The study included 315 patients with 
gynecologic malignancies who 
underwent TU-LESS within ERAS 
protocols. The mean operative time was 
273.71 ± 87.12 minutes, with an average 
estimated blood loss of 166.87 ± 237.09 
mL. Postoperative recovery was 
favorable, with a mean time to first 
flatus of 43.68 ± 29.75 hours and a mean 
hospital stay of 5.30 ± 2.42 days. 
Perioperative complications were rare, 
with minimal intraoperative events such 
as vascular, gastrointestinal, or nerve 
injury. Postoperative complications, 
including infection, embolism, fistula, 
intestinal obstruction, or readmission—
were also infrequent, supporting the 
safety and feasibility of TU-LESS in this 
patient population. 
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Lindemann, 
202315 

439 women undergoing 
laparotomy for 
suspected or advanced 
ovarian cancer 

Oslo, 
Norway. 

No information Patients were prospectively enrolled 
into two cohorts: a pre-ERAS group 
(May 15, 2017–May 6, 2018) and a 
post-ERAS group (May 7, 2018–June 
3, 2019). They were further stratified 
by surgical extent, with cohort 1 
comprising patients with advanced 
disease and cohort 2 including those 
with suspicious pelvic tumors. 
 
 

Median fasting times decreased from 
16.0 to 13.1 hours for solids and from 
11.0 to 3.7 hours for fluids following 
ERAS implementation, reflecting 
improved adherence to fasting 
guidelines. Perioperative fluid 
administration was also reduced, with 
median rates declining from 15.8 
mL/kg/hour to 11.5 mL/kg/hour (p < 
0.001). Regarding clinical outcomes, a 
significant reduction in hospital stay was 
observed only in the suspicious pelvic 
tumor cohort (cohort 2), with mean 
duration decreasing from 4.6 to 4.3 days 
(p = 0.026). 

 
Nuermanguli, 
202513 

 
187 patients underwent 
elective laparoscopic 
procedures between 
November 2022 and 
December 2023. Of 
these, 92 patients were 
assigned to the ERAS 
group and 95 patients to 
the conventional care 
group 

 
China 

 
The median age of 
participants was 38 
years (interquartile 
range 26–52 years) 

 
The ERAS protocol comprised 
preoperative education and 
psychological counseling, modified 
fasting (6 hours for solids, 2 hours for 
clear fluids), oral carbohydrate 
loading, omission of mechanical 
bowel preparation, early oral 
hydration, mobilization within 24 
hours, gum chewing, urinary catheter 
removal within 12–24 hours, and 
thromboprophylaxis. In contrast, the 
control group followed conventional 
perioperative care, including 12-hour 
fasting, routine mechanical bowel 
preparation, and standard 
postoperative management. 
 

 
The study found that patients managed 
with ERAS had faster gastrointestinal 
recovery (first flatus: 15.5 ± 1.7 h vs 21.2 
± 3.5 h, P < .001), shorter hospital stays 
(4.9 ± 0.9 vs 6.3 ± 1.2 days, P < .001), and 
lower costs (13,960 ± 1967 vs 15,270 ± 
2856 yuan, P < .001) compared with 
conventional care. Postoperative stress 
was reduced (cortisol, P = .012), 
nutritional status was better preserved 
(P < .001), and patient satisfaction was 
higher (100% vs 93.7%, P = .042). These 
results confirm ERAS as a more effective 
perioperative strategy. 
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Radha, 
202519 

180 women who 
underwent major 
gynecologic surgery, 
divided into two groups: 
Pre-ERAS (90 patients) 
and ERAS (90 patients). 

Hubballi, 
India 

The participants 
were aged between 
18 and 65 years, 
with a mean age of 
45.9 ± 7.2 years in 
the Pre-ERAS group 
and 46.5 ± 7.9 years 
in the ERAS group. 

This study employed a prospective 
case-control design. The Pre-ERAS 
group received conventional 
perioperative care, while the ERAS 
group was managed with a 
standardized protocol comprising 
preoperative education, 
carbohydrate loading, limited bowel 
preparation, standardized fluid 
management, early mobilization, 
early oral feeding, and multimodal 
analgesia. 

Patients in the ERAS group 
demonstrated faster postoperative 
recovery. Early bowel function return 
(<4 hours) occurred in 8.9% of ERAS 
patients versus none in the Pre-ERAS 
group, and all ERAS patients ambulated 
within 24 hours compared with 57.8% in 
the Pre-ERAS group. Pain control was 
superior, with 77.8% of ERAS patients 
reporting a score of 3 by postoperative 
day three, compared to 26.7% in the 
Pre-ERAS group. 
Complication rates were lower with 
ERAS (13.3% vs. 31.1%), with no cases of 
paralytic ileus observed compared to 
6.7% in the Pre-ERAS cohort. 
Hospitalization was also shorter: 81.1% 
of ERAS patients were discharged within 
seven days and 71.1% by day four, 
whereas only 38.9% and 2.2% of Pre-
ERAS patients met these benchmarks, 
respectively. 
 

Tong, 202520 101 women undergoing 
surgery for gynecological 
malignancies 

Jiangsu 
Province, 
China 

The mean age of 
patients in the post-
matching ERAS 
group was 59.3 ± 9.1 
years, compared 
with 60.5 ± 8.6 years 
in the conventional 
care group. 

This study compared outcomes 
between patients receiving ERAS-
based nursing interventions and 
those receiving conventional 
perioperative care. Participants were 
divided into two groups: the ERAS 
intervention group (n = 41), which 
received specialized ERAS nursing 
protocols, and the conventional care 
group (n = 60). 

Patients in the ERAS intervention group 
had significantly higher rates of early 
oral intake resumption (95.1% vs. 
65.0%, p < 0.01) and ambulation within 
24 hours (92.7% vs. 58.3%, p < 0.001). 
They also experienced shorter hospital 
stays (5.3 ± 1.2 vs. 6.8 ± 1.5 days, p < 
0.001) and lower overall complication 
rates (14.6% vs. 29.3%, p = 0.04), 
including fewer pulmonary infections 
(4.9% vs. 14.6%, p = 0.03) and DVT 
events (2.4% vs. 9.8%, p = 0.05). On 
postoperative day 7, psychological 
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health scores were significantly better 
(10.2 ± 3.1 vs. 14.5 ± 4.2, p < 0.001). 
Additional benefits included reduced 
pain scores (VAS), improved nutritional 
and functional recovery (Barthel Index), 
and fewer postoperative complications 
overall. 
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3. Discussion 
3.1.  Enhanced Recovery After Surgery 

(ERAS) 
Enhanced Recovery After Surgery 

(ERAS) is an evidence-based protocol 
designed to reduce surgical stress, enhance 
recovery, and minimize opioid use in major 
surgeries. Key components include patient 
education to reduce anxiety, multimodal pain 
management with non-opioid analgesics and 
regional anesthesia, and early mobilization to 
prevent complications like deep vein 
thrombosis and pneumonia. The protocol also 
supports gastrointestinal recovery by avoiding 
routine nasogastric tubes, using goal-directed 
fluid therapy, and promoting early oral 
intake.12 

Postoperative complications, including 
pulmonary infections and deep vein 
thrombosis (DVT), were less frequent, with 
pulmonary infections decreasing from 12.5% 
to 4.9%, and DVT from 8.3% to 2.4%.13 
However, in advanced cancer cases, more 
severe complications were observed post-
ERAS, though no direct causal relationship 
was established.14 

The ERAS guidelines, updated for 
gynecologic oncology in 2019 and 2023, aim 

to optimize perioperative care by 
recommending clear liquids up to 2 hours 
before surgery and preoperative 
carbohydrate loading to reduce insulin 
resistance. The use of NSAIDs, 
acetaminophen, and gabapentinoids is 
encouraged to reduce postoperative opioid 
use, with caution in elderly patients. Penicillin-
allergic patients can safely receive 
cephalosporins for prophylaxis unless they 
have a severe history.9,10 Opioid use was also 
significantly reduced in the ERAS group, with 
oral morphine equivalents (MMEs) decreasing 
from a median of 136 mg pre-ERAS to 116 mg 
post-ERAS (Figs. 2 and 3).15,16  

Intraoperative analgesia favors wound 
infiltration and transversus abdominis plane 
(TAP) blocks over thoracic epidural anesthesia 
(TEA) to reduce complications. Early removal 
of urinary catheters and dual venous 
thromboembolism (VTE) prophylaxis are 
recommended to prevent infections and 
promote early mobilization. The guidelines 
also stress multimodal pain management and 
a tiered opioid prescribing approach post-
discharge (Figs. 2 and 3).9,10 

 

 
Figure 2. Perioperative Pathway21 
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Figure 3. Component Intervention22 

ERAS-based same-day discharge 
programs improve patient satisfaction and 
reduce costs, but the main challenge lies in 
consistent implementation across healthcare 
settings. Overcoming barriers to adoption 
through education and communication of 
ERAS' economic benefits is crucial for broader 
acceptance.9,10 Studies report a reduction in 
Length of Stay (LOS), with patients undergoing 
surgery for suspected pelvic tumors 
experiencing a decrease from 4.6 to 4.3 
days.15 Additionally, for ovarian cancer 
patients, the median time for the first passage 
of flatus was 43.68 hours, indicating faster 
recovery.16 

 
3.2. Perioperative Evaluation 
Pre-admission Counseling, Information, and 
Education 

Patient education is essential in the ERAS 
protocol, particularly in gynecologic oncology, 
to optimize perioperative care and enhance 
recovery. The ERAS guidelines emphasize 

educating patients on key aspects of their 
surgical journey. Preoperatively, clear 
information about the surgery, anesthesia, 
and pain management helps reduce anxiety 
and prepare patients mentally and physically. 
Nutritional guidance, including carbohydrate 
loading and proper hydration, supports the 
body’s ability to handle surgery and promotes 
faster recovery. 9,10 

Education on pain management focuses 
on multimodal approaches, minimizing opioid 
use while ensuring comfort. Early mobilization 
post-surgery is emphasized to prevent 
complications like DVT and pneumonia and to 
speed up functional recovery. Patients are 
also educated on gastrointestinal recovery 
practices, such as avoiding routine nasogastric 
tubes and encouraging early oral intake to 
reduce ileus. 9,10 

Postoperatively, patients receive 
guidance on managing pain, medications, and 
activities, ensuring a smooth recovery 
process. Successful education depends on 
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coordinated efforts from the surgical team, 
including surgeons, anesthesiologists, nurses, 
and nutritionists.9,10 

 
Prehabilitation  

Prehabilitation is a multimodal strategy 
applied before surgery to optimize patients’ 
physical and psychological readiness. It 
typically involves aerobic and resistance 
exercises to enhance fitness, alongside 
psychological interventions to reduce stress. 
While evidence in gynecologic oncology 
remains limited, studies in colorectal and 
other abdominal surgeries show that 
preoperative training lowers complication 
risks and improves recovery. Integrating 
prehabilitation into the ERAS protocol may 
enhance postoperative outcomes, though 
further research is needed to confirm its 
effectiveness in gynecologic cancer 
patients.10,17,18 

 
Perioperative Bowel Preparation 

Bowel preparation in gynecologic 
oncology, according to the ERAS guidelines 

(2019 and 2023), is recommended only in 
specific cases. Routine bowel preparation is 
not advised for most gynecologic surgeries, 
particularly those without bowel resection. 
Studies show that it does not significantly 
reduce surgical site infections (SSIs) or 
complications in these procedures and can 
lead to unnecessary discomfort. Bowel 
preparation is indicated when colon resection 
is planned, as it can help reduce infection 
risks. In these cases, oral antibiotics are 
recommended, with mechanical bowel 
preparation considered for high-risk 
procedures. The combination of oral 
antibiotics alone has shown sufficient benefit, 
and additional mechanical preparation does 
not offer further advantages.9,10 

The ERAS guidelines advocate for limiting 
bowel preparation to high-risk surgeries, such 
as colon resections or cytoreductive surgeries, 
and recommend avoiding routine bowel 
preparation for most other gynecologic 
oncology procedures. This approach aims to 
enhance patient comfort while maintaining 
effective infection prevention.9,10 

 

 
Figure 4. Wells Score for DVT Diagnosis23 
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Table 2. Recommendations for DVT Prophylaxis9,10 
Risk Level Prophylaxis Recommendation Duration 

Low Risk Mechanical prophylaxis (e.g., graduated compression 
stockings or pneumatic compression devices) 

Postoperative day 1 (or until 
early mobilization) 

High Risk 
Mechanical prophylaxis - Chemical prophylaxis  
(e.g., low molecular weight heparin or unfractionated 
heparin) 

Preoperative and continued 
until discharge 

High Risk (Extended 
Prophylaxis) 

Mechanical prophylaxis - Chemical prophylaxis  
(e.g., low molecular weight heparin or direct oral 
anticoagulants) 

Extended for 28 days 
postoperatively 

 

Deep Vein Thrombosis (DVT) Prophylaxis 
The ERAS guidelines for gynecologic 

oncology recommend DVT prophylaxis based 
on risk level (Fig. 4). Low-risk patients, such as 
those undergoing minimally invasive surgery, 
should receive mechanical prophylaxis until 
early mobilization. High-risk patients, 
including those with cancer, obesity, or 
undergoing laparotomy, require both 
mechanical and chemical prophylaxis, starting 
preoperatively and continuing 
postoperatively. For the highest-risk patients, 
extended chemical prophylaxis for up to 28 
days is recommended, using low molecular 
weight heparin or direct oral anticoagulants 
(DOACs). Prophylaxis should be adjusted 
according to the patient's risk level (Table 2). 

9,10 

 
Prevention of Surgical Site Infections 

Surgical site infections (SSIs) are serious 
complications that increase postoperative 
morbidity and mortality. Prophylactic 
antibiotics, such as first-generation 
cephalosporins administered 15–60 minutes 
before incision, effectively reduce SSI risk in 
gynecologic oncology procedures. Skin 
preparation with chlorhexidine–alcohol is 
superior to povidone–iodine in decreasing 
bacterial load and preventing infection. 
Maintaining normothermia is also essential, 
as intraoperative hypothermia raises the risk 
of infection and cardiac events. Strategies 
such as forced-air warming and heated 

intravenous fluids are therefore integral 
components of the ERAS protocol. The ERAS 
guidelines recommend using chlorhexidine-
alcohol for preoperative skin preparation, as it 
has been shown to reduce SSI rates by 40% 
compared to povidone-iodine. This method 
should be applied within one hour of incision, 
and its effectiveness is supported by evidence 
indicating a significant reduction in infection 
risk, with studies reporting a p-value of 
p<0.001. Proper skin preparation helps 
minimize bacterial flora at the incision site, 
significantly lowering the likelihood of 
postoperative infections.9,10 
 
3.3.  Critical Care and Postoperative 

Management 
Postoperative Management in Gynecologic 
Oncology Patients 

Postoperative management of 
gynecologic oncology patients requires a 
multidisciplinary approach to optimize 
recovery and prevent complications. Close 
monitoring of vital signs enables early 
detection of bleeding, infection, or 
thromboembolism, while multimodal pain 
control using oral and intravenous analgesics 
ensures adequate comfort. Maintaining fluid 
and electrolyte balance is also critical to avoid 
hypovolemia and related disturbances.10 

Nutritional support plays a central role, 
with emphasis on protein-rich foods to 
promote healing; enteral or parenteral 
nutrition may be provided if oral intake is 
limited. Early mobilization is strongly 
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encouraged to reduce risks of deep vein 
thrombosis, pneumonia, and paralytic ileus. 
Proper wound care with aseptic dressing 
changes helps prevent infection, while 
prompt evaluation of redness, swelling, or 
discharge ensures timely treatment. 
Functional assessment of organs such as the 
bladder and intestines is also important to 
identify postoperative complications.10 

Equally essential is psychosocial 
support, as patients often face significant 
emotional challenges after cancer surgery. 
Involvement of psychologists or counselors, 
along with strong family support, can improve 
adaptation and overall quality of life. Patient 
education on warning signs of complications 
and healthy lifestyle practices further 
enhance recovery.10 
 
Patients with Comorbid Cardiovascular 
Diseases  

The ERAS guidelines for gynecologic 
oncology stress the importance of managing 
patients with cardiovascular comorbidities 
due to their heightened risk of perioperative 
complications. Preoperative optimization 
involves controlling blood pressure, managing 
diabetes, and adjusting anticoagulant therapy 
to minimize cardiac risks. Anesthesiologists 
should be informed about the patient’s 
cardiovascular status to tailor anesthetic care, 
potentially using goal-directed fluid therapy 
(GDFT) for hemodynamic stabilization.9,10 

During surgery, continuous monitoring 
of heart rate, blood pressure, and oxygen 
saturation is crucial, with advanced tools 
considered for high-risk cases. 
Postoperatively, close monitoring for heart 
failure or arrhythmias is necessary, with 
cardiologists involved in care. 9,10 

ERAS protocols further enhance 
recovery by reducing complications for 
patients with cardiovascular comorbidities. 
Key strategies include pharmacologic 
prophylaxis with low molecular weight 

heparin (LMWH) to reduce venous 
thromboembolism (VTE), reducing DVT 
incidence from 8.3% to 2.4%.13 Fluid 
management optimization decreases 
perioperative fluid administration from 15.8 
mL/kg/hour to 11.5 mL/kg/hour (p < 0.001).15 
Early mobilization, with 92.7% of ERAS 
patients ambulating within 24 hours 
compared to 58.3% in conventional care (p < 
0.001), significantly reduces DVT risk. 13 
Postoperative monitoring ensures 
cardiovascular stability, with fewer severe 
complications in non-advanced cancer 
cases.15 
 
Patients with Comorbid Endocrine Diseases 

The ERAS guidelines for gynecologic 
oncology stress the importance of managing 
comorbid endocrine diseases in patients 
undergoing surgery. For diabetic patients, 
tight glycemic control through insulin therapy 
and carbohydrate loading is essential to 
prevent complications such as surgical site 
infections (SSIs), with studies showing 
significant reductions in SSIs when glycemic 
control is optimized. Thyroid management is 
also critical, ensuring stable thyroid hormone 
levels in hypothyroid patients and controlling 
hyperthyroidism to prevent complications like 
thyroid storm, particularly during high-risk 
surgeries.9,10 

For patients with adrenal insufficiency, 
perioperative corticosteroid supplementation 
is recommended to prevent adrenal crisis, 
especially during extensive procedures such 
as debulking or HIPEC. The ERAS protocol 
further benefits patients with comorbid 
endocrine diseases, particularly diabetes, by 
improving recovery outcomes. ERAS patients 
experience significantly shorter hospital stays, 
with an average of 3 days compared to 5 days 
in conventional care (p = 0.02). Preoperative 
carbohydrate loading enhances glucose 
control and reduces hypoglycemia risks, 
supporting better postoperative recovery. 
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Early nutritional support, including high-
carbohydrate drinks, improves glucose 
metabolism and accelerates healing, while 
ERAS patients show improved bowel function 
and reduced postoperative complications, 
including fewer infections. Postoperatively, 
tight monitoring of insulin therapy and 
glucose levels remains crucial to avoid hypo- 
or hyperglycemia.16 
 
Patients with Comorbid Kidney Disease – 
Fluid and Electrolyte Imbalance 

The ERAS guidelines for managing 
patients with comorbid kidney disease and 
fluid and electrolyte imbalances in 
gynecologic oncology focus on optimizing 
fluid balance and minimizing complications. 
For kidney disease patients, preoperative 
renal function assessment is crucial, 
particularly for those with chronic kidney 
disease (CKD) or on dialysis. Goal-directed 
fluid therapy (GDFT) helps prevent fluid 
overload and electrolyte imbalances, with 
studies showing a reduction in acute kidney 
injury (AKI) incidence (RR = 0.48, p = 0.03) and 
a 45% decrease in severe AKI through 
postoperative monitoring (OR = 0.55, p = 
0.02). Additionally, glycemic control reduces 
infections and improves wound healing (p = 
0.02), while renal dose adjustments for 
nephrotoxic drugs further decrease AKI (p = 
0.01).9,10 ERAS protocols also reduce hospital 
stays, with one study showing a reduction 
from 4.6 to 4.3 days (p = 0.026).15 

For patients with fluid and electrolyte 
imbalances, preoperative GDFT is essential to 
prevent hypovolemia and fluid overload, with 
studies showing a reduction in complications 
(RR = 0.75, p < 0.05) and a 30% reduction in 
postoperative complications, including 
delayed bowel function and kidney 
dysfunction (OR = 0.7, p < 0.01). Tight 
postoperative monitoring of electrolyte levels 
and urine output is crucial, reducing 
complications like AKI and infections by 25% 

(p = 0.02).9,10 ERAS also improves recovery by 
optimizing fluid management, with fluid 
volume administration reduced from 15.8 
mL/kg/hour to 11.5 mL/kg/hour (p < 0.001) 
and shortening fasting times significantly 
(solid fasting time from 16 to 13.1 hours, fluid 
fasting time from 11 to 3.7 hours, p < 0.001).15 
 
Patients with Ventilator Management  

The ERAS guidelines for ventilator 
management in gynecologic oncology 
emphasize minimizing mechanical ventilation 
and promoting early extubation to reduce 
complications such as ventilator-associated 
pneumonia (VAP) and atelectasis. Early 
extubation, especially after major surgeries 
like debulking or extensive resections, is 
encouraged to minimize the risks associated 
with prolonged ventilation. Preoperative 
optimization of pulmonary function and 
prehabilitation helps minimize the need for 
extended ventilator support.9,10  

For patients requiring postoperative 
ventilation, the focus is on short-term 
mechanical ventilation with early weaning as 
soon as clinically appropriate. Sedation and 
analgesia must be carefully managed to avoid 
over-sedation, which can delay extubation. 
Studies show that early extubation 
significantly reduces VAP and improves 
recovery, with a meta-analysis reporting 
improved length of stay and a reduced 
incidence of VAP (p<0.01).9,10  

ERAS protocols optimize anesthesia, 
fluid balance, and early recovery. Controlled 
anesthesia during surgery ensures optimal 
ventilation and oxygenation, preventing 
complications. Fluid management is also 
critical, with studies showing a reduction in 
perioperative fluid volume from 15.8 
mL/kg/hour to 11.5 mL/kg/hour (p < 0.001), 
and maintaining normothermia helps reduce 
hypothermia-related ventilation issues. 
Postoperatively, ERAS promotes early 
extubation and mobilization, minimizing 
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ventilator support time and accelerating 
recovery. Additionally, ERAS significantly 
reduces complications such as pulmonary 
infections and deep vein thrombosis (DVT), 
with infection rates dropping from 14.6% to 
4.9% and DVT from 9.8% to 2.4%.14,15 
 
Patients with Postoperative Nutritional 
Issues 

The ERAS guidelines for postoperative 
nutritional management in gynecologic 
oncology emphasize early nutritional support 
to enhance recovery. Patients are encouraged 
to resume oral intake as soon as possible after 
surgery, starting with clear fluids and oral 
carbohydrates to reduce insulin resistance 
and improve well-being. Immunonutrition, 
including arginine, glutamine, and 
nucleotides, is recommended to support the 
immune system, reduce inflammation, and 
aid wound healing, with studies showing that 
arginine supplementation reduces infections 
and hospital stays (RR = 0.59, p<0.05). A high-
protein diet (up to 2.0 g/kg/day) is essential to 
prevent muscle loss, improve wound healing, 
and promote faster recovery, with higher 
protein intake linked to quicker discharge. 
Postoperative electrolyte imbalances should 
also be monitored, with supplementation as 
needed.9,10 

ERAS protocols emphasize early 
nutritional support to improve recovery 
outcomes, including preoperative nutritional 
screening and tailored plans to ensure 
patients maintain adequate nutritional status 
for optimal surgical tolerance. A high-
carbohydrate drink is administered 2-3 hours 
before surgery to prevent energy depletion 
and hypoglycemia.19,20 Postoperatively, 
patients receive early oral intake and protein 
supplementation, such as whey protein and 
nutritional drinks like Ensure, to promote 
wound healing, enhance immunity, and 
prevent infections.16,19 Studies show that the 

ERAS group demonstrates significantly better 
nutritional recovery scores, with improved 
gastrointestinal recovery, faster bowel 
function return, and reduced complications. 
For example, patients on ERAS experienced a 
median time for the first flatus of 15.54 hours, 
compared to 21.24 hours in the conventional 
care group (p < 0.001).15,16 
 
Patients with Postoperative Shock 

In gynecologic oncology, particularly 
during debulking and extensive resections, 
postoperative hemorrhagic and septic shock 
are significant risks. The ERAS guidelines 
emphasize preventive measures to manage 
these complications effectively. For 
hemorrhagic shock, preoperative hemoglobin 
optimization, goal-directed fluid therapy, and 
hemodynamic monitoring are crucial to 
prevent blood loss-related shock, especially in 
high-risk patients (Fig. 5). 9,10 

For septic shock, the guidelines 
recommend perioperative glycemic control, 
antibiotic prophylaxis, and proper skin 
antisepsis, including chlorhexidine-alcohol for 
skin preparation. Avoiding nasogastric tubes 
and drains further reduces infection risks. 
Studies show that oral antibiotics before 
colorectal resections and glycemic control 
significantly lower postoperative infections 
and septic complications. 9,10 
 
4. Conclusion 

Implementing a procedure-specific 
ERAS pathway—with early oral intake, 
multimodal opioid-sparing analgesia, 
standardized VTE and SSI prophylaxis, early 
mobilization, and normothermia—likely 
shortens LOS and reduces complications in 
gynecologic oncology. Future priorities 
include robust comparative studies in radical 
hysterectomy and cytoreductive surgery, and 
audits of implementation fidelity. 
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Figure 5. Algorithm and Strategy for Hemostatis24 
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