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Objective: Enhanced recovery after surgery (ERAS) protocol has widely gained acceptance in 
gynecological surgery. Its safety and efficacy should be evaluated fully via well-designed, rando-
mized, control trials. The main objective of our study is to compare the ERAS protocol with the 
conventional perioperative care program after gynecological oncology. Furthermore, the secondary 
objectives of our study are the identification of markers that allow us to evaluate the effectiveness of 
the application of ERAS elements in the modulation of the body’s response to surgical stress.
Methods: Patients with gynecological tumors indicated for surgery were randomly assigned to 
either the ERAS group or the conventional group. The ERAS protocol included short fasting time, 
fluid restriction, early oral feeding, reduced opioid consumption and immediate mobilization after 
surgery. The primary endpoint was the reduction of hospital stay in the ERAS group. The day of first 
flatus, postoperative nausea and vomiting (PONV), maximum pain score by the visual analogue 
scale (VAS) and complication, readmission rate, reoperation rate, postoperative mortality, total 
hospital cost and systemic inflammatory response (SIR) were secondary endpoints.
Results: A total of 130 patients in gynecological tumor surgery were enrolled (ERAS = 65, 
conventional = 65). The ERAS group had faster bowel function recovery, significantly less pain, 
less PONV, shorter hospital stay, and less total hospital costs. SIR markers were estimated and 
screened out that postoperative platelet, neutrophil-lymphocyte-ratio (NLR) and platelet- 
lymphocyte-ratio (PLR) were significantly lower in ERAS groups compared to conventional 
groups.
Conclusion: The implementation of ERAS protocol is safe and enhances postoperative recovery 
after gynecological oncology surgery. We firstly reveal the beneficial effect of ERAS protocols on 
the alleviation of postoperative SIR, which is a reflection of the magnitude of surgical trauma. 
Postoperative platelet, NLR or PLR could be the novel and inexpensive markers to assess how 
ERAS protocols modulate gynecological oncology surgery.
Trial Registration: The trial was registered in ClinicalTrials.gov (NCT03629626).
Keywords: ERAS, enhanced recovery after surgery, systemic inflammatory response, 
gynecological oncology surgery, NLR, neutrophil-lymphocyte-ratio, PLR, platelet- 
lymphocyte-ratio

Introduction
Enhanced recovery after surgery (ERAS), which is known as fast-track surgery, is 
a multimodal, multidisciplinary and evidence-based approach to improving perio-
perative care of surgical patients to enhance the quality of recovery after surgery by 
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adopting a series of optimized protocols. Initial studies 
into enhanced recovery were mainly performed in patients 
undergoing colorectal surgery, but ERAS is now used in 
many different surgical specialties and procedures. There 
are consensus guidelines from the ERAS society for 
patients undergoing gastrointestinal surgery, urological 
surgery, colorectal surgery, hepatobiliary, pancreatic sur-
gery and gynecological surgery.1–7 These guidelines have 
resulted in the widespread acceptance of the ERAS prin-
ciples. ERAS protocols for diverse surgery types have 
successfully improved patient outcomes, including 
decreased postoperative nausea and vomiting (PONV), 
and decreased length of hospital stay through implementa-
tion of several evidence-based procedures, including 
a preoperative counseling; carbohydrate drinks 2 hours 
before operation and oral feeding; a standardized approach 
in anesthetic management and reduced opioid consump-
tion; a restriction of tubes and catheters; early 
mobilization.8–13 There is a plethora of data supporting 
ERAS pathways for other types of surgery, while there 
are moderate pieces of evidence on the application of 
ERAS principles to gynecological tumors surgery.14 We 
evaluated the application of a multimodal enhanced recov-
ery program and compared it with the conventional perio-
perative care for gynecological tumors surgery in the 
context of a prospective randomized control trial.

Since it is known that the main objective of ERAS 
procedures is the modulation of the systemic inflammatory 
response (SIR), we would like to identify some markers 
that allow to evaluate the effects of ERAS on the body’s 
reaction to surgery. The trauma of surgery leads to meta-
bolic, neuroendocrine, and immune response disorder, 
while the aims of ERAS are to promote physiological 
stability and wound healing.15 Indeed, it has been reported 
that concentrations of circulating acute phase proteins and 
cytokines are associated with the magnitude of the stress 
response, that is the SIR to surgery.16 The SIR involves 
changes in relative levels of circulating white blood cells 
(WBCs), and neutrophilia is accompanied by relative 
lymphocytopenia.17 SIR markers, such as neutrophil- 
lymphocyte-ratio (NLR), platelet-lymphocyte-ratio 
(PLR), and monocyte-lymphocyte-ratio (MLR), are per-
haps the most clinically useful.18 Otherwise, high NLR 
or PLR is associated with an adverse overall survival in 
many solid tumors.19–25 The NLR integrates information 
on both the innate and adaptive compartments of the 
immunity and represents a reliable measure of the inflam-
matory burden. Furthermore, previous studies revealed 

relationships between the NLR and clinical outcome in 
patients with acute cerebral hemorrhage.26 It is known 
that ERAS protocols aim to reduce the systemic inflam-
matory response to surgery. The aim of the study is to 
compare the ERAS protocol with the conventional perio-
perative care program, and the identification of beneficial 
markers of the SIR for ERAS following gynecological 
oncology surgery.

Methods
Study Design
Patients between the age of 18–70 years, who were diag-
nosed with cervical tumors, uterine tumors or ovarian 
tumors, were eligible for enrollment. Exclusion criteria 
had a history of constipation and severe comorbidity, 
including patients with American Society of 
Anesthesiologists risk ≥ 4, severe organ dysfunction or 
failure, a comorbidity-polypharmacy score ≥ 22.27 

A formal written consent was received from each patient 
after a thorough discussion. The study was approved by 
the institutional research board committee of the institu-
tion. The study was conducted in accordance with the 
Declaration of Helsinki. This study was designed as 
a prospective, randomized control trial with a follow-up 
period of 6 months. Patients were randomly assigned using 
block randomization on a 1:1 basis to either the ERAS 
group or the conventional group. After patients were 
enrolled and consented, research assistants randomized 
the patient into one of the two groups. It was registered 
under the code (NCT03629626) in ClinicalTrials.gov. The 
work has been reported in line with the STROCSS 
criteria.28

Enhanced Recovery After Surgery (ERAS) 
Pathways for Gynecologic Oncology 
Surgery
The perioperative protocol for the two groups is sum-
marized in Table 1. Before admission, the ERAS 
patients were given comprehensive preoperative educa-
tion. ERAS patients were also allowed to fast up to 6 
hours before surgery and intake of an oral carbohydrate 
solution until 2 hours before surgery. The ERAS princi-
ples of maintenance of euvolemia and normothermia 
were emphasized in the perioperative period. 
Intravenous fluid administration was restricted to 
a minimal amount, about 4–5 liter on the day of surgery 
and 1–2 liter on postoperative day (POD) 1–2, and 
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stopped earlier for the ERAS group. Patients in ERAS 
group started oral feeding earlier than the patients of the 
conventional group, and patients in ERAS group were 
encouraged to drink sip of water 2 hours later after 
surgery and were administered semifluid diet on POD1 
and a soft blended diet on POD2. Meanwhile, ambula-
tion was encouraged starting on the day of surgery for 
the ERAS group. Patients in ERAS groups were given 
NSAIDS (Flurbiprofen Axetil 50mg intravenous bid for 
3 days) on the surgery day and POD 1–2. The conven-
tional group employed intravenous patient-controlled 
analgesia (IV PCA) mostly composing of opioid analge-
sics, such as fentanyl and morphine. If the Foley and 
drain is necessary for patients, Foley and drain removal 
is recommended for ERAS group patients as early as 
possible. The primary endpoint was the reduction of 
hospital stay in the ERAS group. Secondary outcomes 
included the day of first flatus, postoperative nausea and 
vomiting (PONV), maximum pain score by the visual 
analogue scale (VAS), complication, readmission rate, 
reoperation rate, postoperative mortality, total hospital 
cost and the SIR to surgery.

Statistical Analysis
Given that studies previously have showed that postopera-
tive hospital stay was 6.5 ± 3.5 days for the ERAS group 
and 10.7±11.4 days for the conventional group.29 

Allowing 5% of type I error with 80% power and a follow- 
up loss of 5%, a total of 130 patients were required to 
evaluate surgical procedures and perioperative care.

Statistical analysis data were collected, and medical 
records were reviewed for medical data and complications. 
Statistical analyses were performed using SPSS 25.0 and 
Graph Pad Prism. Univariate analysis was used to compare 
baseline patient and operative characteristics between the 
two cohorts. For continuous variables, the t test or the 
Mann–Whitney U-test was used, and for categorical vari-
ables, t test or the Fisher's exact test was performed. P < 
0.05 was considered statistically significant for all statis-
tical comparisons.

Results
Characters of Patients
A total of 135 patients who underwent gynecological oncol-
ogy surgery from September 2018 to September 2019 were 

Table 1 Protocols of ERAS Group and Conventional Group After Surgery

Groups ERAS Conventional

Before admission Preoperative education operative risk assessment Operative risk assessment

Preoperative No bowel preparation Bowel preparation

Fasting up to 6 h before surgery 
Oral carbohydrate solution (500 mL, Carbohydrate 2.5%) up to 2 hours before surgery

Midnight fasting

Day of surgery Insertion of Foley catheter Insertion of Foley catheter

Antiembolic stockings Antiembolic stockings

Fluid restriction (4–5 L) Fluid (5–6L)
Multimodal analgesia including use of short acting anesthetic agent remifentanil, injection with 

bupivacaine in transabdominal surgery after incision closure

Continue and encourage ambulation
Sip of water 2 hours later after surgery

Postoperative LMWH injection and antiembolic stockings LMWH injection and 
antiembolic stockings

Foley removal as early as possible

Drain removal as early as possible
Continue and encourage ambulation Ambulation at morning

Fluid restriction (1–2 L) Fluid (2L-3L)

NSAIDs Flurbiprofen Axetil 50mg iv bid for 3 days for analgesia IV PCA
Semifluid diet in POD1 Semifluid diet after first 

flatus

Soft blended diet in POD2

Abbreviations: LMWH, low molecular weight heparin; POD, postoperative day; IV PCA, intravenous patient-controlled analgesia; iv: intravenous.
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enrolled. Among them, 5 patients were excluded because of 
constipation and severe comorbidity, and finally 65 patients 
were assigned to the ERAS group, and 65 patients were 
assigned to the conventional group (Figure 1). All patients 
were followed up to 6 months after the operation. Patient 
demographics characteristics showed no statistical differ-
ence including age, BMI, diabetes rate and hypertension 
rate, demonstrating well randomization between the two 
groups (Table 2). Mean operative time was 128.4 ± 40.74 
minutes in the ERAS group and 131.2 ± 37.18 minutes in 
the conventional group (p = 0.679, Table 2). There was no 
case of a conversion from a laparoscopic procedure to an 
open procedure. No significant differences were found in 
either laparoscopy rate or postoperative diagnosis data 
between the two groups (p = 0.249; p = 0.235, Table 2). 
The dates of first sips of water, semifluid diet, and soft- 
blended diet were all significantly faster (p = 0.001, Table 
2), intravenous fluid intake was significantly less and 
stopped earlier in ERAS groups (p < 0.05, Table 2), while 

urinary catheter and pelvic drain duration time significantly 
reduced in ERAS groups in accordance with the given 
protocol (p = 0.001, Table 2).

Clinical Outcome
As we expected, the day of first flatus was faster in the ERAS 
group compared with the conventional group (1.72 ± 0.69 vs 
2.46 ± 0.77 days, respectively, p = 0.001, Table 2). Despite 
a significant reduction in opioid, pain scores were unchanged 
in the women in ERAS group compared with women in the 
conventional group on operative day (p = 0.271, Figure 2A). 
Maximum pain score derived using the VAS scale was sig-
nificantly higher in the conventional group from POD 1 to 
POD 3 (p = 0.001, Figure 2A). In terms of PONV, women in 
conventional group experienced significantly more PONV on 
the day of surgery after return to the ward (59.9% in conven-
tional group compared with 27% in ERAS group, p = 0.034, 
Figure 2B). Less nausea and vomiting were still observed in 
the enhanced recovery group on POD 1 (26.2% in ERAS 
group vs 52.3% in conventional group, p = 0.039, Figure 2B).

Patients obviously benefit from ERAS protocols; further-
more, thirty-day rates of complications and reoperation rates 
do not differ between the two groups (Table 2). In the ERAS 
group, five patients had ileus complications. In the conven-
tional group, there were two wound complications and three 
ileus. The postoperative mortality for six months and read-
mission rate after discharge were not significantly different 
between the two groups, in addition, no difference was found 
in subgroup analysis for cervical, uterine and ovarian cancers 
(Table 2). Unsurprisingly, the postoperative hospital stay was 
6.91 ± 2.35 days in the ERAS group compared with 10.38 
±3.03 days in the conventional group (p = 0.0001, Table 3). 
Introduction of enhanced recovery resulted in a 4-day reduc-
tion in the total length of stay compared with the conven-
tional group (p = 0.0001, Table 3). The reduction in the 
length of stay was accompanied by total hospital cost savings 
of more than 4500 RMB per patient (p = 0.0001, Table 3).

The Modulation of ERAS Pathway on 
Systemic Inflammatory Response (SIR)
Finally, we would like to demonstrate the modulation of 
ERAS pathway on SIR. Preoperative characteristics on the 
basis of peripheral blood components, including WBCs, 
neutrophils, lymphocytes, monocytes and platelets counts, 
show no difference between the ERAS group and the con-
ventional group (Figure 3A–E). Likewise, there was no sig-
nificant difference in evaluated postoperative peripheral 

Assessed for eligibility 
(n=135)

sugery for 
Gynecological 

carcinoma (n=130)
randomized

ERAS group (n=65)

6 month follow-up
Death (n=0)

Missing data except for
questionnaires (n=0)

Analyzed (n=65)

conventional group 
(n=65)

6 month follow-up
Death (n=1)

Missing data except for
questionnaires (n=0)

Analyzed (n=65)

Excluded (n=5)
History of constipation (n=4)

Severe comorbidity (n=1)

Figure 1 CONSORT diagram.
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blood components, except for platelets between the two 
groups (Figure 3A–E). The difference between preoperative 
and postoperative peripheral blood components was calcu-
lated and compared, respectively, the difference of WBC, 
neutrophils, lymphocytes, and monocytes was not signifi-
cantly different, except for the difference of platelets between 
two groups (Figure 3F–J). No significant difference was 
observed in preoperative NLR, PLR, or MLR between the 
two groups (Figure 4A–C). It is interesting that postoperative 
NLR and PLR, but not MLR, in enhanced recovery pathway 

patients are significantly lower compared with the conven-
tional group (Figure 4D–F). Similarly, the difference 
between preoperative and postoperative NLR, PLR, but not 
MLR, was not significantly different between the two groups 
(Figure 4G–I).

Discussion
Our study revealed that patients who adhered to the 
enhanced recovery after the gynecological oncology sur-
gery protocol had 4 days earlier discharge and remarkable 

Table 2 Patient Characteristics and Postoperative Course

ERAS (n=65) Conventional (n=65) P value

Demographics
Age 47.46±12.90 43.02±13.28 0.055

BMI (kg/m2) 24.63±3.95 23.77±3.06 0.166

Diabetes 6(9.23) 4(6.15)
Hypertension 11(16.9) 7(10.8)

Operative data

Operative time (min) 128.40±40.74 131.20±37.18 0.679

Laparoscopy cases 28(43.08) 26(40) 0.249

Postoperative diagnosis 0.235

Cervix cancer 31(47.69) 36(55.39)
Uterine cancer 25(38.46) 14(21.54)

Ovarian cancer 6(9.24) 10(15.38)

OSCST 1(1.54) 3(4.62)
Sarcoma 2(3.07) 2(3.07)

Postoperative course
Fluid by iv in day of surgery (mL) 4373.56±455.91 5168.19±352.92 0.021

Fluid by iv in POD1(mL) 1602.31±249.03 2406.25±428.95 0.001

Fluid by iv in POD2(mL) 592.91±256.19 2023.68±427.32 0.001
Fluid by iv in POD3(mL) 0 529.38±209.12 0.001

Sips of water (hours) 12.16±2.25 26.14±5.95 0.001

Semifluid diet (hours) 22.96±3.29 69.54±12.96 0.001
Soft blended diet (hours) 48.25±10.16 98.91±19.02 0.001

First flatus (days) 1.72±0.69 2.46±0.77 0.001

Urinary catheter duration (days) 5.29±4.27 10.77±4.78 0.001
Pelvic drain duration (days) 4.55±2.54 6.52±3.03 0.001

Complications 0.965
Ileus 5(7.69) 3(4.62)

Wound infection 0(0) 2(3.08)

Re-operation (%) 0(0) 0(0) 0.998

Postoperative mortality (%)

Cervical cancer 0(0) 0(0) 0.996
Uterine cancer 0(0) 0(0) 0.998

Ovarian cancer 0(0) 1(10) 0.689

Readmission (%) 5(7.69) 6(9.23) 0.469

Notes: Data are n (%) or mean±standard deviation unless otherwise specified; iv: intravenous. 
Abbreviations: OSCST, ovarian sex cord stromal tumor; POD, postoperative day.
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economic benefit. The main reason for this difference can 
be attributed to faster recovery of bowel function, effective 
pain and PONV management using the ERAS protocol.

First, time for the first flatus has often been used as 
a simple way to predict bowel recovery time and prevent 
ileus. Because the time to first flatus was faster in the 
ERAS group, it can be implied that the ERAS protocol 
stimulated faster bowel function recovery. A proportion of 
patients who undergo bowel preparation with purgative 
laxatives and who are subject to conventional preoperative 
fasting protocols are subject to dehydration, electrolyte 
imbalance and insulin resistance. Avoidance of bowel pre-
paration, ERAS pathway allows the use of preoperative 
oral carbohydrate loading and free access to fluids until 2 
hours before surgery. Furthermore, there is increasing 

evidence that excess administration of salt solutions can 
delay the return of normal gastrointestinal function and 
can be associated with increased postoperative complica-
tions and prolonged hospital stay.30 Consistent with the 
fast-track surgery for colon cancer, intravenous infusion 
was not necessary to maintain fluid balance; thus, post-
operative hospital stay was significantly shortened.31,32 

Clearly, there must be a balance between achieving ade-
quate tissue perfusion versus overloading the patient with 
sodium and water. Alternatively, the earlier oral intake of 
liquid or food can avoid excessive intravenous fluid 
administration, which can lead to faster bowel function 
recovery without increasing the incidence of fistulas. 
Collectively, our data are good evidence to support the 
safety of allowing access to fluids up to 2 hours before 

Table 3 Recovery Time and Postoperative Hospital Stay

ERAS Conventional P value

Postoperative hospital stay (days) 6.91±2.35 10.38±3.03 0.0001
Total length of hospital stay (days) 10.69±2.95 14.06±3.55 0.0001

Total hospital cost 37,805.94±9828.50 42,336.42±8802.89 0.0001

A

B

Figure 2 Postoperative results. (A) Maximum pain score assessed by the visual analogue scale (VAS); (B) postoperative nausea and vomiting (PONV) rate after surgery 
according to operative day and postoperative days.
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gynecological oncology surgery and commence oral fluid 
2 hours after surgery, due to similar postoperative compli-
cation and reoperation rate between the ERAS group and 
the conventional group. Although ERAS protocols show 
significantly less complication rates in some studies of 
gynecology surgery,30 our data do not show significant 
difference between two groups.

On the other hand, our results are consistent with prior 
previous studies that introduce opioid-sparing interven-
tions, avoiding opioid-related side effects, which are not 
relevant to a reduction in the highest pain score. Patient- 
controlled analgesia (PCA) using intravenous opioids has 
less beneficial physiological effects on surgical stress 
responses. According to our data, it is possible to achieve 
almost the same pain scores with NSAIDs on the 
surgery day after gynecological oncology surgery. 
Maximum pain score was significantly higher in the con-
ventional group after gynecologic oncology surgery, which 
may be due to that NSAIDs were given as a baseline 
analgesic throughout the postoperative course in ERAS 
group, while the PCA using intravenous opioids is running 
24 hours after surgery in the conventional group. Poor pain 
control postoperatively has also been associated with 
worse quality of life outcomes, including impaired sleep 
and physical function in the postoperative period and is 

one of the most common reasons for post-surgical hospital 
readmission, which can contribute to health care costs.31 

Meanwhile, the locoregional analgesia was performed 
through injection of bupivacaine in transabdominal sur-
gery after incision closure in ERAS group, which reduced 
the postoperative pain still further. Collectively, our data 
suggest that there is a significant improvement in pain 
control with ERAS implementation. Therefore, it is not 
surprising that our ERAS patients through the application 
of multimodal analgesia had a lower incidence of PONV 
when compared to the conventional group, due to reduc-
tion of opioid use, as well as maximizing the patient’s 
likelihood of successful discharge. Otherwise, the true 
incidence of PONV of the conventional group would be 
underestimated if antiemetics were co-administered with 
opioids to prevent nausea postoperatively in our study.

Except the clinical outcome beneficial from ERAS 
protocol, this study also highlights that the traditional 
metrics including length of stay may not be sufficient to 
evaluate the success of an ERAS pathway. We believe 
there must be a shift in how we evaluate the success of 
an ERAS protocol. Instead of focusing on length of stay, 
we focus on modulation of ERAS protocols for SIR to 
surgery. We assumed that these elements of ERAS proto-
cols would have the ability to reduce the SIR to surgery. 

A

F

B

G

C

H

D

I

E

J

Figure 3 Comparison of patients with ERAS protocols and patients with conventional protocols, in terms of preoperative or postoperative blood subtypes or the difference 
between preoperative and postoperative blood subtypes. Mean of WBC counts (A), neutrophil counts (B), lymphocyte counts (C), monocyte counts (D), platelet counts 
(E); difference of WBC counts (F), neutrophil counts (G), lymphocyte counts (H), monocyte counts (I) and platelet counts (J).
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The cellular response to surgical injury is to activate 
neutrophils and macrophages of the innate immune system 
by the production of proinflammatory cytokines, such as 
tumor necrosis factor (TNF) alpha, and the interleukins 
(ILs), for example, IL-1 and IL-6. Proinflammatory cyto-
kines alter the levels of circulating acute-phase proteins 
such as C-reactive protein (CRP), albumin, ferritin, trans-
ferrin, and fibrinogen.33 It is reported that laparoscopic 
surgery and goal-directed fluid therapy can reduce post-
operative CRP levels.34,35 Although laparoscopic surgery 
generates a reduced postoperative SIR following colorectal 
surgery, evidence of the effect of ERAS protocols on SIR 
to the gynecological oncology surgery is limited.

We here firstly screened the objective marker of SIR for 
ERAS following gynecological oncology surgery and identi-
fied that ERAS protocols decreased postoperative platelets, 

PLR and NLR, which alleviated excessive inflammatory sta-
tus in patients with gynecological malignancy. We demon-
strated that ERAS protocols have a beneficial effect on 
postoperative SIRs, which could be the novel marker to esti-
mate the implementation of an ERAS pathway for gynecolo-
gic oncology surgery. Recently, a great number of studies have 
shown that SIR is a predictor of prognosis in various 
cancers.36–38 Meanwhile, the objective marker of SIR has 
been explored as prognostic factors in ovarian cancer. 
Furthermore, many studies have reported that higher neutro-
phil or lower lymphocyte counts predict poorer survival in 
ovarian cancer.23 Moreover, previous studies show 
a correlation between oncology survival and ERAS 
protocol.30 Therefore, SIR may be superior to length of stay 
for the evaluation of the success of ERAS, whereas our data 
show similar mortality; thus, the relationship between ERAS 

A B C

D

G

E

H

F

I

Figure 4 Comparison of patients with ERAS protocols and patients with conventional protocols, following gynecologic oncology surgery, in terms of preoperative NLR (A), 
MLR (B), and PLR (C); postoperative NLR (D), MLR (E), and PLR (F); difference between preoperative and postoperative NLR (G), MLR (H), and PLR (I).
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and survival in gynecological cancer can be analyzed if a long- 
term, follow-up study with enlarged sample size is designed. 
Otherwise, numerous facets of ERAS can be explored in 
future studies. The novelty of our study is that postoperative 
platelets, PLR or NLR could be available and inexpensive 
marker to estimate the success of ERAS protocols.

Conclusion
The ERAS protocol provides faster recovery rate, less post-
operative pain and decreased incidence of PONV after gyne-
cological oncology surgery without increasing complication 
or readmission rates. Furthermore, we present the imple-
mentation of a multimodal ERAS pathway for gynecological 
tumor surgeries that results in shorter hospital stay and lesser 
hospital costs. Otherwise, postoperative platelets, PLR or 
NLR may be utilized as a simple and easily obtained pre-
dictive marker for ERAS on gynecology oncology surgery. 
Future studies with multicenter patient collection are needed 
to determine which individual interventions from ERAS 
contribute the most to quality of recovery, as well as mod-
ulation of ERAS implementation on the novel SIR markers.
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