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ABSTRACT

Objectives: To compare 24 hours postoperative recovery utilizing the quality of recovery questionnaire
(QoR-35, Thai version) and pain assessment using the visual analogue scale (VAS) between
pregnant women scheduled for elective cesarean section receiving enhanced recovery after
surgery (ERAS) and standard protocol.

Materials and Methods: A randomized controlled trial was performed in 48 singleton pregnancy
patients scheduled for elective cesarean section using the ERAS protocol and the standard
protocol at HRH Princess Maha Chakri Sirindhorn Medical Center (MSMC). The 24-hour
postoperative recovery and pain score were assessed to compare postoperative recovery.
Postoperative complications after 72 hours postpartum were compared between two protocols.

Results: A total of 48 term-pregnant women were included in the study. Five women were excluded,
leaving 43 participants (21 participants in the ERAS protocol group and 22 participants in the
standard protocol group). As per the protocol analyses, the median (interquartile range (IQR))
of QoR-35 scores were 153.7 (= 10.2) and 149 (= 32), p = 0.20 in the ERAS group and standard
group, respectively. The mean (+ standard deviation (SD)) pain scores 24-hours postoperatively
were 3.1 (x1.9) and 5.1 (+1.9), p < 0.05 in the ERAS and standard protocol groups, respectively.
There was no postoperative complication reported.

Conclusion: There was no statistically significant difference between QoR-35 scores. However, the
pain dimension with the ERAS protocol was significantly lower than in the standard care group
and no complications were found 72 hours after surgery. The study found that the ERAS protocol
was able to significantly reduce postoperative pain without increasing the negative impact on the
surgical outcome.
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Introduction

Cesarean section is a life-saving surgical
procedure, with its rate of use continuously increasing
over the past decades. A study in Southeast Asia
covering the period 1990 - 2014 demonstrated a total
rate of cesarean section at 14.8%™". In Thailand, the
rate of cesarean section increased from 20.7% in 2001
to 39.4% in 2014@. However, cesarean section is
considered a complicated childbirth delivery and incurs
a longer hospital stay and a 4 - 5 fold increase in
maternal morbidity/mortality when compared to vaginal
delivery®. Cesarean section morbidities, including
infection, hemorrhage, gastrointestinal complications,
and injuries to adjacent organs, are primarily related to
the obstetrics and intraoperative conditions; albeit
proper postoperative care is able to prevent and reduce
the severity of the complications* . There are a
number of established interventions that promote
recovery, including early ambulation, early feeding, and
the reduction of postoperative pain. These practices
can reduce the length of hospital stay, the cost of
treatment, increase patient satisfaction and promote
faster patient recovery®©9.

The enhanced recovery after surgery (ERAS)
protocol was first introduced in the 1990s by Dr Henrik
Kehlet, a colorectal surgeon, to promote faster recovery
and reduce the complications after surgery. Currently,
ERAS guidelines have been developed for various
procedures, including orthopedic, gynecologic oncology,
pediatric, gastrointestinal/colorectal, and for breast,
lung, and cesarean section surgery'%. These protocols
fasten recovery time by 30% and reduce complications
by up to 50%™. The ERAS guidelines for cesarean
section, published between 2018 - 2019, focus on the
patient care process. The protocols include preoperative,
intraoperative, and postoperative care to increase the
efficiency of postoperative recovery® 219, Nevertheless,
the effectiveness of the ERAS cesarean section protocol
has been evaluated in only a few studies. To the best
of our knowledge, no published or ongoing study
comparing the treatment performance between
pregnant women receiving the ERAS protocol and
standard postoperative care has yet been conducted
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in Thailand. Consequently, we conducted a randomized
controlled trial to compare the postoperative recovery
effectiveness of pregnant women scheduled for
cesarean section when using the ERAS protocol and
when using the standard protocol. The effectiveness
of recovery was determined at 24 hours postoperatively
utilizing the quality of recovery questionnaire (QoR-35
Thai version, with permission from Pitimana-aree
et al'¥. The questionnaire is designed to assess 5
dimensions of the patient’s postoperative condition, i.e.
comfort, emotional, physical independence, patient
support, and pain, and is available in a Thai-translated
edition with confirmed test validity (QoR-35 Cronbach’s
alpha 0.91). The QoR-35 is selected because it can
assess multiple dimensions when compared with the
other questionnaires reflecting more thorough evaluation
of the patient recovery quality. Furthermore, this tool
has been translated and modified to be appropriate to
the Thai population. The safety aspects of the
intervention, concerning the pain score and postoperative
complications, were also evaluated.

Our objective was to compare the effectiveness
of 24 hours postoperative recovery in pregnant women
scheduled for elective cesarean section between the
enhanced recovery after surgery (ERAS) protocol and
the standard protocol. The recovery was assessed
using the quality of recovery questionnaire (QoR-35,
Thai version) while additional pain assessment was
performed using the visual analogue scale (VAS).

Materials and Methods

A randomized controlled trial was conducted at
the Department of Obstetrics and Gynecology, HRH
Princess Maha Chakri Sirindhorn Medical Center
(MSMC), Srinakharinwirot University Hospital, during
the period between June 2020 and December 2020.
The research received appropriate approval from the
institutional review board (IRB) (SWUEC-019/2563F).
The study protocol was registered in the Thai Clinical
Trial Registry (https://www.thaiclinicaltrial.org)
(TCTR20210705001).

The sample size was estimated using the two-
independent, continuous-outcome formula anticipating
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an alpha of 0.5 and 80% power. The baseline QoR-35,
as reported by Pitimana-aree et al'was 149.4 (+17).
To detect a 10% increase plus 20% dropout, a total of
48 participants, 24 in each group, was required for the
study. A total of 108 participants were assessed for
eligibility, of whom 48 participants consented to
participate and were randomly assigned to receive
either the ERAS or the standard protocol. The study
flow of participants was presented in Fig. 1. The
participants were scheduled for elective cesarean
section at 37 - 42 weeks’ gestation, aged between 20
- 40 years old, and had conceived a singleton pregnancy
without obstetrics or medical complications. Obstetrics
complications were defined as either abnormal
placentation (placenta previa or placenta accrete
syndrome) or pregnancy-induced medical complications,
such as gestational diabetes or hypertensive disorders

in pregnancy. Medical complications included existing
pre-gestational medical illnesses that required
medication treatment. The participants were not
contraindicated for using cefazolin, non-steroid anti-
inflammatory drugs (NSAIDs), or metoclopramide.
Women who subsequently either had a postpartum
hemorrhage, received (or were converted to) general
anesthesia, underwent an emergency cesarean section,
or demonstrated unstable postoperative conditions
(shock, anaphylaxis, respiratory distress) were excluded
from the trial. Information regarding the study was given
during antenatal visits. Written informed consent was
obtained from all participants at their admission (1 day
prior to the operation). The participants were then
randomly assigned into 2 groups: those receiving either
ERAS or standard postoperative care, using a block
randomization (block of four) method.

[ Enroliment ]

Assessed for eligibility (n = 108)

Excluded (n = 60)
- Contraindicated to drug in protocol (n = 10)

A 4

- Emergency C-section (n = 16)
- Language problem (n = 11)
- Declined to participate (n = 23)

Randomized (n = 48)

! [

Allocation ] v

Allocated to ERAS intervention (n = 24)
- Received allocated intervention (n = 24)

Allocated to ERAS intervention (n = 24)
- Received allocated intervention (n = 24)

v [ Follow-up ] v
Discontinued intervention (2 postpartum Discontinued intervention (2 postpartum
hemorrhage) (n = 2) hemorrhage, 1 Bladder injury) (n = 3)

v [ Analysis ] 4

Analyzed (n = 22)

Analyzed (n = 21)

Fig. 1. Study flow of the participants.

Detailed information regarding both the operative
protocols is provided in Table 1. All the participants
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received the same preoperative preparation, except
patients in the ERAS group were given 50 ml water
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containing 50 gm glucose at 6:00 am on the day of the
surgery. Spinal anesthesia was performed by an
anesthesiologist using 10 mg of 0.5% heavy bupivacaine
with 0.2 mg morphine. The ERAS participants received
prophylactic 10 mg metoclopramide given intravenously,
while the participants in the standard protocol group
were given an antiemetic drug upon request when
showing symptoms. All the patients were observed in
the recovery room for 2 hours post-operation and then
were moved to a postpartum ward. Early ambulation
was advised for all the patients in both groups. In the
ERAS group, the participants were promptly provided
with fluids and food along with analgesic medication

(oral paracetamol 500 mg every 6 hours and ibuprofen
400 mg every 8 hours), once the postoperative vital
signs were stabilized. Nonetheless, all the participants
could request additional pain control regardless of their
study group, with all additional medications further
recorded. All medications from the study protocol and
additional pain control were recorded and examined to
assess the patient compliance and contamination of
treatment protocol. To decrease the contamination of
treatment, the case is indicated in which form of care
using the patient chart symbol. The participants were
unblinded with intervention, but the outcome assessors
were blinded from the study protocol.

Table 1. Components of intervention between ERAS and standard protocol in cesarean delivery.

ERAS protocol

Standard protocol

Preoperative

Explain the indications for the procedure, the preparation before surgery, the possible
complications, and the recovery time after surgery

Giving patients water to drink: a solution containing 50 gm of glucose in 50 ml of water
at 6.00 am on the day of surgery

Preoperative

Explain the indications for the procedure, the preparation before surgery, the possible
complications, and the recovery time after surgery

NPO after midnight

Intraoperative

Anesthesia by spinal anesthesia, euvolemic status, and prevention of hypothermia
Metoclopramide 10 mg intravenous after spinal anesthesia

Purify the skin around the surgery with an antiseptic

Apply antibiotic prophylaxis (cefazolin) 30 - 60 minutes before the procedure before
surgery

Intraoperative

Anesthesia by spinal anesthesia, euvolemic status, and prevention of hypothermia

Giving the patient an antiemetic drug if the patient feels nausea or vomiting after spinal anesthesia
Purify the skin around the surgery with an antiseptic;

Apply antibiotic prophylaxis (cefazolin) 30 - 60 minutes before the procedure before surgery

Postoperative

Giving patients the ability to eat water and food immediately after surgery 2 hours after
the general symptoms and vital signs stabilize

Paracetamol 500 mg given every 6 hours with NSAIDs (ibuprofen 400 mg) every 8 hours

Extra analgesics: tramadol 50 mg IV prn every 8 hours

Step diet after surgery.

Giving paracetamol painkiller at 500 mg according to the patient pain and adding other painkillers
if this did not provide enough pain relief
Extra analgesics: tramadol 50 mg IV prn every 8 hours

Early ambulation

Removal of the urinary catheter 6 hours after surgery

Early ambulation

Removal of the urinary catheter 12-24 hours after surgery

ERAS: enhanced recovery after surgery, IV: intravenous, PRN: pro re nata

The quality of recovery was evaluated using the
QoR-35 (Thai version) 24-hours postoperatively. The
QoR-35 is a self-evaluation questionnaire consisting of
35 questions, worth 5 points each, so 175 points in total,
divided into 5 dimensions, as mentioned above. A high
total score indicates a good postoperative recovery
performance. Concurrently, the pain score was
assessed using the VAS. All the participants were
hospitalized for at least 72 hours post-operation
according to the original departmental policy, unless
there was a complication. The participants were asked
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to visit either a hospital or clinic in their neighborhood
to assess the surgical wound at 7 days following the
surgery. All the participants visited the clinic at MSMC
at 6 weeks for postpartum follow-up. The wounds and
puerperium complications were recorded.

Statistical analysis

Descriptive statistics: the mean (standard
deviation (SD)), median (interquartile range (IQR)), or
proportion (%) were used where appropriate. Either
the student t test, Mann - Whitney U test, or chi square
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test was used when appropriate to detect differences
in the variables between the intervention groups. The
study was planned for per-protocol analysis. Comparison
of both the mean QoR-35 (primary outcome) and pain
score (secondary outcome) at 24-hours postoperatively
was done by the student t-test method. The convergent
validity of the Thai version of QoR-35 was reported in
the literature. The incidences of postoperative
complications were compared using the chi-square test.
A p value of 0.05 was determined significant and the
95% confidence interval (Cl) was estimated. All the
statistical analyses were performed using the Statistical
Package for Social Sciences (SPSS) software version
23.0 (IBM, New York).

Results

In total, 48 term-pregnant women participated in
the study and were equally and randomly assigned into
2 groups. Five women were excluded, comprising 4

Table 2. Baseline patient characteristics.

with postpartum hemorrhage (2 from each group) and
1 from the standard group with intraoperative bladder
injury. The remaining 43 women completed the study
protocols, non-contamination of treatment observed,
were included in the outcome analysis. All 43
participants visited the hospital for post-partum check-
up and were thus able to participate in the study. At
6-week follow-up, no participant showed postpartum
complications. The participants' mean age was 31.2 (+
5.5) years with a mean gestational age of 38.7 (= 0.5)
weeks gestation. The main surgical indications were
previous cesarean section (93.7 %), and breech
presentation (6.3%). The average surgical time was
64.20 (= 17.65) minutes and the participants had an
average blood loss of 560 (+ 196.76) ml. Table 2
compares the demographic data between participants
from the ERAS and standard protocols groups. There
were no significant differences in both the general and
operative data between the two groups.

Characteristics ERAS group (n = 24) Standard group (n = 24) p value
General information
Maternal age (years)
mean (SD) 32.5 (5.4) 29.9 (5.3) 0.10
BMI (kg/m?)
mean (SD) 25.0 (5.1) 26.2 (5.2) 0.42
Income (THB/month)
15,000 - 29,999: n (%) 14 (58.3%) 18 (75%) 0.12
more than 30,000: n (%) 10 (41.7%) 6 (25%)
Operative information
Skin incision
Low midline incision: n(%) 3 (12.5%) 1(4.2%) 0.29
Pfannenstiel incision: n (%) 21 (87.5%) 23 (95.8%)
Fetal presentation
Vertex: n (%) 23 (95.8%) 22 (91.7%) 0.55
Breech: n (%) 1(4.2%) 2(8.3%)
Previous cesarean delivery: n (%)
0 1(4.2%) 2 (8.3%) 0.24
1 17 (70.8%) 18 (75%)
2 5 (20.8%) 4 (16.7%)
3 1(4.2%) 0 (0%)
Operative times (minutes)
mean (SD) 63.7 (17.5) 64.2 (17.0) 0.92
Operative blood loss (ml)
median [IQR] 500 [277.5] 600 [287.5] 0.24

BMI: body mass index, THB: baht, SD: standard deviation, IQR: interquartile range
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Concerning the primary outcome, the participants’
recovery scores (QoR-35) were not significantly different
between the two groups, although there was a higher
trend noted in the ERAS group (median [IQR] 153.5
[14.5] vs. 149 [32], p = 0.20). Breakdown of the QoR-35

Table 3. Detailed analysis on each QoR-35 dimension.

scores are shown in Table 3. There was no significant
difference between the groups in all aspects, except for
the pain dimension. The ERAS group demonstrated
better pain control compared to the standard protocol
(median [IQR]: 25.5 [4] vs 24 [5], p < 0.05).

Dimension ERAS group Standard group p value*
Comfort dimension
median score [IQR] 52.5[8.2] 53[8.5] 0.76
Emotional dimension
median score [IQR] 30.5[5.2] 30[7] 0.59
Physical dimension
median score [IQR] 19.5[2.5] 17 (7] 0.09
Support dimension
median score [IQR] 29[4.2] 29 [6] 0.86
Pain dimension
median score [IQR] 25.5[4] 24 [5] <0.05

* Mann-Whitney U test, ERAS: enhanced recovery after surgery, IQR: interquartile range

Correspondingly, the mean pain scores at 24 hours
following cesarean section were significantly lower in the
ERAS group when compared to the control standard
postoperative care (mean (SD): 3.1 (1.9) vs. 5.1 (1.9);
mean difference 2.0, 95% CI 0.8, 3.2, p < 0.05).
Regarding the additional opioid use, the rate of opioid
use in the ERAS group was 9.09% when compared to

Table 4. Pain scores between protocol.

the 38.09% in the standard protocol (p < 0.05). Opioid
doses administered 24-hours postoperatively were
significantly lower in the ERAS group in comparison to
in the standard protocol group. Neither immediate, 72-
hour postoperative, nor 6-week postpartum complications
were observed in all participants. Pain evaluation at 24
hours postoperatively was assessed by VAS (Table 4).

Pain score

ERAS group (n = 22) Standard group (n = 21)

0-3
4-6

>6

13 (59.1%) 5 (23.8%)

8 (36.4%) 9 (42.9%)

1 (4.5%) 7 (33.3%)

ERAS: ehanced recovery after surgery

Discussion

This randomized controlled study did not observe
a significant improvement in the quality of recovery
(QoR), despite observing a higher trend with the ERAS
protocol. However, pain control at 24 hours after surgery,
determined by both the QoR-35 pain dimension and
the VAS, was significantly better in the patients in the
ERAS. Although, more acetaminophen and ibuprofen
were used during the first 24 hours, the rate of opioid

VOL. 30, NO. 6, NOVEMBER 2022

usage in the ERAS protocol group was significantly
lower than in the standard group (9.09% vs. 38.09%,
p < 0.05).

Effective perioperative care is paramount for the
successful prevention of postoperative complications,
and reduction of the length of hospital stay and cost of
treatment. Quality of the patient recovery can be
determined in various aspects by a variety of tools; for
example: i) activities of daily living (ADLSs), ii) visual
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analogue scale of recovery (VAS-R), and QoR-35 . The
authors selected the QoR-35 for two reasons; first, it
assesses five dimensions of a patient’s recovery,
namely comfort, emotional, physical independence,
support, and pain, and second, the questionnaire was
already available with a Thai-translated edition with
confirmed test validity"®. We also backed this up with
the pain VAS to evaluate pain control, which is a major
concern of both physicians and patients, along with the
incidence of postoperative complications at 72 hours
(during admission). The length of hospital stay was
otherwise not included in the analysis because it is
common practice in Thailand for patients to stay in the
hospital for at least a fixed minimum of 72 hours
according to the local guidelines.

To the best of our knowledge, this is the
randomized control trial to evaluate the effectiveness
of the ERAS protocol in elective, considered
uncomplicated, cesarean section in Thailand. The
sample size was calculated, and the study population
encompassed a low rate of participant dropout and no
postoperative complications. Nonetheless, we did not
observe a difference in the overall QoR-35 scores. Our
primary outcome finding contrasted with other studies
showing that the ERAS protocol could enhance patient
recovery® 213 although these studies did not use the
QoR-35 questionnaire. It is noteworthy that there were
a few modifications in our ERAS protocol due to
differences in the institutional context; for example,
giving drinking water until 2 hours prior to the surgery
was not used in our study. Moreover, despite being one
of the major operations, cesarean section may spare
some recovery aspects assessed by the questionnaire;
thus, overall differences were not obvious. The sample
size estimation was calculated to detect a 10%
difference; however, in the current study we did observe
such a sized difference, only a 5.64% QoR-35 higher
inthe ERAS group. The post-hoc analysis demonstrated
that our use of the QoR-35 to assess effectiveness of
recovery after cesarean section was under-power to
detect a difference between the protocols, due to the
reasons stated above. A questionnaire developed
specifically to assess postoperative recovery in
cesarean section would be more appropriate.

400 Thai J Obstet Gynaecol

Nonetheless, we suggest reconsidering to use all
dimensions of QoR-35 to evaluation the postoperative
recovery. Because some dimension such as emotional
state or psychological support may affected by variable
factors other than protocol intervention.

Nevertheless, an improvement in terms of pain
control was observed in the current study. Itis important
to emphasize that, by using acetaminophen and
NSAIDs, the ERAS could reduce the opioid (in our
institution, tramadol) use by approximately 4 times. Our
findings are supported by other evidence in the
literature. Hedderson and colleague also demonstrated
that the ERAS protocol could reduce opioid usage after
cesarean delivery. Moreover, a meta-analysis
conducted in parallel to our study by Meng, et al showed
that the ERAS could reduce postoperative pain and
opioid use™”. Itis known that use of opioid postoperatively
can produce various unfavorable effects, such as
respiratory depression, nausea and vomiting, bowel
dysfunction, urinary retention, and pruritus™. Two
recent randomized controlled trials (RCTs)("® 20,
however, observed no difference in terms of narcotic
used but the pain assessed by VAS was significantly
reduced in the one study®?. In our study, pain
assessment as part of the QoR-35 also demonstrate
1.5 points mean difference referring to a more
satisfaction in regards of pain control, i.e. less pain
breakthrough. To sum up, data from our and other
studies could therefore establish a conclusion that the
ERAS is more superior in the pain-control aspect when
compared to the standard post-operative protocol.
Therefore, the decrease in opioid use is a result of pain
control from the ERAS protocol. The advantage of this
questionnaire was pain assessed focused during 24
hours after operation, pain assess-analgesic drug
interval was unimportant. In different, the pain evaluated
by VAS may influence. In term of additional opioid
administration, we found that multimodal analgesia can
reduce postoperative pain and reduce opioid use.

Other benefits of the ERAS following cesarean
section reported in the literature are a reduction of
the length of hospital stay and an improved cost-
effectiveness®?4, As aforementioned, the study was
conducted in such a way so as not to interfere with the
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local practice in terms of the hospital stay; thus, we did
not include the length of stay and the cost in the
analysis. The authors, however, will promote further
trials in the future, especially in an institution/situation
where postpartum beds are limited.

The results showed that those who were unable
to follow the protocol were not used for analysis. The
results of the study may be inferred that the outcomes
of the protocols were different depend on the patient
care. However, the study did not assess patient
satisfaction, which could inform the effectiveness of the
ERAS protocol in another way. Therefore, if the ERAS
protocol can be used for pregnant patients in Thailand,
the researcher expects that although the treatments are
not significantly different, we can take advantage from
the control pain process.

Conclusion

In conclusion, the ERAS protocol enhanced
patient recovery following elective cesarean section, at
least in the pain control aspect and without causing
harm to the patient. Further studies with larger
participants are encouraged to evaluate other aspects
of ‘quality recovery. More studies should also be carried,
with a few modifications to the protocol, for other forms
of surgery, e.g., emergency cesarean section.
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