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Purpose: This study aims to evaluate surgical outcomes (i.e. length of stay [LOS], 30-day morbidity, mortality, reoperation, and readmission rates) with the use of the Enhanced Recovery After Surgery (ERAS) pathway, and determine its association with the rate of compliance to the different ERAS components.
Methods: This was a prospective cohort of patients, who underwent the following elective procedures: stoma reversal
(SR), colon resection (CR), and rectal resection (RR). The primary endpoint was to determine the association of compliance to an ERAS pathway and surgical outcomes. These were then retrospectively compared to outcomes prior to the implementation of ERAS.
Results: A total of 267 patients were included in the study. The overall compliance to the ERAS component was 92.0% (SR,
91.8%; CR, 93.1%; RR, 90.7%). There was an associated decrease in morbidity rates across all types of surgery, as compliance to ERAS increased. The average total LOS decreased in all groups but was only found to have statistical significance
in SR (12.1 ± 6.7 days vs. 10.0 ± 5.4 days, P = 0.002) and RR (19.9 ± 11.4 days vs. 16.9 ± 10.5 days, P = 0.04) groups. Decreased postoperative LOS was noted in all groups. Morbidity rates were significantly higher after ERAS implementation,
but reoperation and mortality rates were found to be similar.
Conclusion: Increased compliance to ERAS protocol is associated with a decrease in morbidity across all surgery types.
The implementation of an ERAS protocol significantly decreased mean hospital LOS, without any increase in major surgical complications. Having your own hospital ERAS pathway improves documentation and accuracy of reporting surgical
complications.
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INTRODUCTION
The concept of “fast-track surgery” or “Enhanced Recovery After
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Surgery (ERAS)” was pioneered in the 1990s by Professor Henrik
Kehlet, an anesthesiologist from Denmark. It is a bundle of “best
evidence-based practices” delivered by a multi-professional health
care team, with the intention of assisting patients to recuperate
expeditiously after surgery [1, 2]. Clinical (or critical) pathways
have been described to improve outcomes in various fields of surgery [3-16], including colorectal surgery [17-23]. Clinical pathways designed for the colorectal surgery patient have resulted in
decreased hospital length of stay (LOS) and cost; and decreased,
or no difference, in morbidity rates when compared to conventional care [17-21, 23-26].
From the year 2010 to 2014, the Division of Colorectal Surgery
at the Philippine General Hospital performed an average of 147
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stoma closures, 118 colonic surgeries, and 72 rectal surgeries annually. For patients undergoing stoma reversal (SR), the mean
hospital LOS was 17.9 days, while the mean postoperative LOS
was 9.1 days. The leak rate was 5.47% [27]. With an average of
1,436 admissions per year to be accommodated to an allotted 14
hospital beds [28], prolonged patient hospital stay greatly impacts
on the unit’s capacity to cater to a greater number of patients and
contributes to delays in admission and eventual management.
The objective of this study was to determine the association of
compliance to the ERAS pathway and surgical outcomes and to
compare them with outcomes before ERAS implementation for
patients undergoing stoma closure and elective colorectal resections within a resource-limited environment.

METHODS
Study design
This was a prospective cohort study of adult surgical patients admitted by the Division of Colorectal Surgery who underwent any
of the following procedures on an elective basis: SR, colon resection (CR), and rectal resection (RR). All patients aged 18 years and
above are included in the study. Patients who underwent emergency surgery, had metastatic disease, underwent multivisceral resection, and those undergoing palliative and incomplete tumor resection were excluded from the study. An approval for this study
was obtained from the Institutional Ethics and Review Board
Committee of Philippine General Hospital (No. (SUR) 2017-08701) with a waiver for informed consent.
The ERAS pathway
A detailed ERAS pathway was constructed specifically for SR, CR,
and RR. All patients were referred to a multidisciplinary team that
involved surgeons, anesthesiologists, nurses, nutritionists, and rehabilitation medicine practitioners. Each health care provider accomplished a checklist for the different ERAS components as recommended by the ERAS Society [29, 30]. However, the investigators agreed on some modifications to fit the setting and limitations of our institution. The components of the ERAS pathway
with the investigators’ modifications are summarized in Supplementary Fig. 1.
Data collection
Nonsurgical staff research personnel were specifically trained to
fill out and complete the data collection form. The data were recorded on an Excel spreadsheet containing information on compliance to ERAS elements, perioperative, and follow-up data. All
patients enrolled in the study were followed up until 30 days after
discharge to check for development of complications, readmission, reoperation, or unexpected demise.
Outcome
The primary endpoint was to determine the association of com110

pliance to the ERAS pathway and surgical outcomes that included
LOS, morbidity, mortality, readmission, and reoperation rates.
Secondary endpoint was to retrospectively compare the same outcomes from patients before (pre-ERAS group) and after (ERAS
group) the implementation of the ERAS pathway.
Data analysis
A minimum sample size requirement of 89 patients for each procedure was needed to achieve an 80% power and a level of significance of 10% for a 2-sided test of hypothesis using simple logistic
regression analysis. This computation was based on a 50% expected probability of having a disease postoperatively among patients who were noncompliant to ERAS and a corresponding
odds ratio (OR) of 0.33 (describing the odds of having a disease
postoperation among ERAS compliant patients). The computation was performed using PASS 2008 (NCSS, LLC, Kaysville,
Utah, USA). Descriptive statistics were used to summarize the
demographic and clinical characteristics of the patients. Frequency and proportion were used for categorical variables, and
mean and standard deviation for normally distributed continuous
variables. The ORs and corresponding 95% confidence intervals
(CIs) from binary logistic regression were computed to determine
if ERAS percent compliance was associated with multiple outcomes such as prolonged LOS, prolonged preoperative stay, prolonged postoperative stay, and morbidity. Null hypotheses were
rejected at 0.05 α-level of significance. Stata ver. 13.1 (Stata Corp.,
College Station, TX, USA) was used for data analysis. The Student
t-test, Fisher exact, and 2× 2 chi-square test were used, as appropriate, to determine statistical difference between the pre-ERAS
and the ERAS groups.

RESULTS
A total of 267 patients were enrolled in the ERAS pathway. Eightynine patients were enrolled for each surgical type—SR, CR, and
RR. The mean age for SR, CR, and RR were 48, 55, and 59 years,
respectively. The patients who underwent CR and RR were mostly
cancer patients (CR, 86 of 89; RR, 89 of 89). An open procedure
was done on all SR patients, 73.0% for CR, and 75.3% for RR. For
SR, majority were ileostomy closure (70.8%). Majority of SR patients had no malnutrition risk (62.9%), CR patients mostly had a
mild malnutrition risk (85.4%), and RR patients mostly had a
moderate risk (80.9%). Majority of SR and CR (57.3%, respectively) were performed by senior residents; they are the residents
of Department of General Surgery who are in the 4th and 5th
year of their training. The rest of SR were performed by junior
residents (33.7%); they are the residents of Department of General Surgery in their 3rd year of training. For CR, 38.2% were performed by Fellows; they are colorectal specialists in training. These
cases were mostly laparoscopic cases. For RR, majority (70.8%)
was performed by colorectal specialists-in-training. The consultants are colorectal specialists and they are mostly in supervisory
www.coloproctol.org
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Table 1. Demographic and clinical profile of patient under the ERAS
pathway (University of the Philippines-Philippine General Hospital
in 2015–2018)

Table 2. Compliance rate of patients under the ERAS pathway (University of the Philippines-Philippine General Hospital in 2015–2018)

Variable

Compliance rate (%)

Stoma
reversal
(n = 89)

< 50

0 (0)

0 (0)

0 (0)

0 (0)

50–69

0 (0)

0 (0)

1 (1.1)

1 (0.4)
62 (23.2)

Stoma closure Colon surgery Rectal surgery

No. of patients
Age (yr)

89

89

89

48.7 ± 15.6

55.4 ± 55.4

59.4 ± 11.5

Sex
Male
Female

53 (59.6)
36 (40.4)

44 (49.4)
45 (50.6)

21 (23.6)

21 (23.6)

20 (22.5)

34 (38.2)

90–100

68 (76.4)

68 (76.4)

68 (76.4) 204 (76.4)

91.8

93.1

221.1 ± 286.3 258.7 ± 121.9

Mean compliance rate (%)

Estimated blood loss (mL)

42.5 ± 82.3

314.0 ± 360.8 441.1 ± 514.5

Values are presented as number (%).
ERAS, Enhanced Recovery After Surgery.

Surgical approach
Ileostomy, parastomal

53 (59.6)

0 (0)

0 (0)

Ileostomy, midline

10 (11.2)

0 (0)

0 (0)

Colostomy, parastomal

17 (19.1)

0 (0)

0 (0)

Colostomy, midline

4 (4.5)

0 (0)

0 (0)

Hartmann reversal

5 (5.6)

0 (0)

0 (0)

Laparoscopic

0 (0)

24 (27.0)

22 (24.7)

Open

0 (0)

65 (73.0)

67 (75.3)

Diagnosis
Benign

53 (59.6)

2 (2.2)

0 (0)

Malignant

36 (40.4)

87 (97.8)

89 (100)

0

46 (51.7)

1 (1.1)

0 (0)

1

17 (19.1)

0 (0)

0 (0)

2

18 (20.2)

29 (32.6)

25 (28.1)

3

5 (5.6)

20 (22.5)

32 (36.0)

4

2 (2.2)

23 (25.8)

26 (29.2)

5

1 (1.1)

17 (19.1)

6 (6.7)

Age-combined comorbidity index

Nutritional status
3 (3.4)

5 (5.6)

3 (3.4)

Normal

56 (62.9)

64 (71.9)

59 (66.3)

Overweight

25 (28.1)

18 (20.2)

17 (19.1)

6 (6.7)

2 (2.2)

10 (11.2)

Malnutrition risk
None

56 (62.9)

Mild

33 (37.1)

0 (0)

0 (0)

76 (85.4)

16 (18.0)

Moderate

0 (0)

8 (9.0)

72 (80.9)

Severe

0 (0)

5 (5.6)

1 (1.1)

Surgeon level
Junior

30 (33.7)

4 (4.5)

Senior

51 (57.3)

51 (57.3)

26 (29.2)

Fellow

8 (9.0)

34 (38.2)

63 (70.8)

Consultant

0 (0)

0 (0)

0 (0)

0 (0)

Values are presented as number only, mean ± standard deviation, or number (%).
ERAS, Enhanced Recovery After Surgery.
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Overall
(n = 267)

70–89

98.6 ± 83.4

Obese

Rectal
resection
(n = 89)

55 (61.8)

Operative time (min)

Underweight

Colon
resection
(n = 89)

90.7

92.1

roles during the procedures. The rest of the demographics and
clinical profiles of the patients included in the study are shown in
Table 1.
The average compliance of all patients to the ERAS pathway was
92.1% (SR, 91.8%; CR, 93.1%; and RR, 90.7%) and is summarized
in Table 2. Logistic regression analysis (Table 3) showed that there
was an associated decrease in morbidity rates in SR, CR, and RR,
as compliance to the different ERAS elements increased with an
OR of 0.96 (95% CI, 0.92–0.99; P = 0.012). The compliance for
each ERAS category is shown in Table 4.
The outcomes obtained after ERAS implementation was compared retrospectively to the outcomes before ERAS. This includes
hospital LOS, overall morbidity rate, reoperation rate, mortality
rate, and readmission rates. Comparing the 2 time periods, there
was a significant reduction in the overall total LOS (15.9 ± 9.9
days vs. 13.7 ± 8.3 days, P = 0.002) and postoperative LOS (7.9 ±
5.6 days vs. 5.8± 4.4 days, P< 0.001) after ERAS implementation.
The overall morbidity rate was noted to be increased (5.2% vs.
29.2%, P < 0.001), however, the reoperation rate (5.2% vs. 7.5%,
P = 0.20) and mortality rate (0.4% vs. 0.4%, P > 0.99) had no significant difference. These findings are summarized in Table 5.

DISCUSSION
Clinical pathways provide detailed guidance in every step in the
management of patients with a specific condition over a given
time period, and include progress and outcome details. These aim
to improve the continuity and coordination of care across varying
disciplines and sectors within the hospital setting. Focus is given
to quality and coordination of care among members of a multidisciplinary team [31].
The ERAS protocol was developed in Europe in 2001 and
formed the ERAS Study Group. Their goal was to improve not the
speed, but the quality of recovery. This concept used a multidisciplinary approach, using scientific and evidence-based protocols,
followed by a change in management with an interactive and continuous audit [32]. The combination of these various methods
was assumed to lead to earlier postoperative recovery, avoidance
111
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Table 3. Logistic regression of percent adherence to ERAS protocol to predict morbidity
Morbidity

Adherence
All patients
Actual percent adherence

Positive

Negative

79

150

OR (95% CI)

P-value

90.2 ± 7.8

93.0 ± 7.5

0.96 (0.92–0.99)

0.012*

> 90% adherence

53 (67.1)

122 (81.3)

0.47 (0.25–0.87)

0.017*

< 90% adherence

26 (32.9)

28 (18.7)

2.14 (1.15–3.99)

0.017*

25

64

91.1 ± 6.4

93.9 ± 6.7

0.94 (0.88–1.01)

0.085

> 90% adherence

17 (68.0)

51 (79.7)

0.54 (0.19–1.53)

0.247

< 90% adherence

8 (32.0)

13 (20.3)

1.85 (0.65–5.21)

0.247

Colon
Actual percent adherence

Rectal
Actual percent adherence

20

25

88.6 ± 8.5

92.3 ± 9.5

0.95 (0.89–1.02)

0.180

> 90% adherence

11 (55.0)

21 (84.0)

0.23 (0.06–0.93)

0.039*

< 90% adherence

9 (45.0)

4 (16.0)

4.30 (1.07–17.17)

0.039*

Stoma

34

61

90.6 ± 8.2

92.3 ± 7.3

0.97 (0.92–1.03)

0.290

> 90% adherence

25 (73.5)

50 (82.0)

0.61 (0.22–1.67)

0.336

< 90% adherence

9 (26.5)

11 (18.0)

1.64 (0.60–4.46)

0.336

Actual percent adherence

Values are presented as number only, mean ± standard deviation, or number (%).
ERAS, Enhanced Recovery After Surgery; OR, odds ratio; CI, confidence interval.
*P < 0.05.

Table 4. Compliance rate for each ERAS component (University of the Philippines-Philippine General Hospital in 2015–2018)
No.

ERAS component

Stoma reversal (%)

Colon resection (%)

Rectal resection (%)

1

Preoperative information, education, counseling

98.8

100

98.8

2

Preoperative optimization

97.8

95.5

95.5

3

Preoperative bowel preparation

96.6

96.6

100

4

Preoperative fasting/carbohydrate treatment

95.5

97.8

100

5

Preanesthetic medication

96.6

95.5

97.8

6

Prophylaxis against thromboembolism

21.3

69.7

65.0

7

Antimicrobial prophylaxis/skin prep

100

98.8

100

8

Standard anesthetic protocol

82.0

93.3

92.1

9

Postoperative nausea and vomiting

93.3

97.8

96.6

10

Lap/modifications of surgical access

78.7

91.0

87.6

11

Nasogastric intubation

95.5

96.6

93.3

12

Preventing intraoperative hypothermia

91.0

83.1

92.1

13

Perioperative fluid management

94.4

92.1

92.1

14

Drainage of peritoneal cavity

46.1

92.1

67.4

15

Urinary drainage

95.5

95.5

89.9

16

Prevention of postop ileus

93.3

92.2

93.3

17

Postoperative analgesia

93.3

94.4

94.4

18

Early oral intake

95.5

92.2

86.5

19

Perioperative nutritional care

100

100

95.5

20

Postoperative glucose control

98.8

97.8

96.1

21

Early mobilization

97.8

100

98.8

ERAS, Enhanced Recovery After Surgery.
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Table 5. Comparison of outcomes before (2012–2014) and after (2015–2018) ERAS pathway implementation (University of the PhilippinesPhilippine General Hospital in 2015–2018)
Stoma reversal

Colon resection

Rectal resection

Outcome

Before ERAS After ERAS
P-value
(n = 188)
(n = 89)

Before ERAS After ERAS
(n = 112)
(n = 89)

P-value

Total LOS
(day)

12.06 ± 6.67 10.02 ± 5.43

0.01*

16.46 ± 9.83 14.53 ± 6.9

0.12

6.25 ± 4.31 5.10 ± 4.81

0.04*

Postoperative
LOS (day)
Overall
morbidity

6 (3.2)

27 (30.3)

Reoperation

6 (3.2)

4 (4.5)

Mortality

0 (0)

0 (0)

9.42 ± 7.25 5.98 ± 3.86

0.001*

9 (8.0)

21 (23.6)

0.73

9 (8.0)

6 (6.7)

> 0.99

1 (0.9)

0 (0)

Before ERAS
(n = 164)

After ERAS
(n = 89)

P-value

Before ERAS After ERAS
(n = 464)
(n = 267)

P-value

0.04*

15.90 ± 9.91 13.7 ± 8.31

0.002*

6.53 ± 0.71

0.001*

7.86 ± 5.63 5.82 ± 4.36

0.001*

19.86 ± 11.38 16.85 ± 10.45

0.001*

8.63 ± 5.27

Overall

0.003*

9 (5.5)

30 (33.7)

0.001*

24 (5.2)

78 (29.2)

< 0.001*

0.079

9 (5.5)

10 (11.2)

0.01*

24 (5.2)

20 (7.5)

0.20

1 (0.6)

1 (1.1)

2 (0.4)

1 (0.4)

> 0.99

> 0.99

> 0.99

Values are presented as mean ± standard deviation or number (%).
ERAS, Enhanced Recovery After Surgery; LOS, length of stay.
*P < 0.05.

of medium-term sequelae of conventional postoperative care, and
reduction of hospital stay leading to a decrease in the cost of hospitalization [18]. Applying these principles to clinical practice,
meta-analyses by Varadhan et al. [24] and Zhuang et al. [26] have
demonstrated that the use of an ERAS protocol versus conventional perioperative care among colorectal patients has reduced
hospital LOS, without resulting in differences in complication, readmission, and mortality rates.
The utility of clinical pathways results in standardization of patient care, reduction of hospital LOS, more judicious allocation of
resources, and decreased costs without compromising outcome.
Compared to conventional practice, which is largely a conundrum
of handed-down practices supported by experiential substantiation,
the processes involved in a clinical pathway present a more logical,
holistic, and evidence-based practice. Evidence of an effective and
beneficial clinical pathway process may allow for not only improved
patient outcomes, but improved delivery of limited health services
as well—a concern that is very much felt in our setting. The Division of Colorectal Surgery handles 1,436 admissions per year with a
limited capacity of 14 elective beds [28]. The decreased LOS that
can be gained by following the ERAS pathway provides a safe and
faster turn-over rate to help our unit cater to more patients and increase our efficiency, particularly in cancer care.
A source of apprehension in implementing ERAS and facilitating earlier patient discharge, particularly for patients who have
complications that may have only appeared after they have been
sent home, is the potential for readmission. Delaney et al. [33]
demonstrated that patients with high levels of comorbidity who
underwent complex colorectal surgery have benefited from an
ERAS program, with rapid recovery and early discharge with low
complication and readmission rates.
In our study, the majority of the patients enrolled under the
ERAS protocol were with significant comorbidities and underwent major abdominal and pelvic resections. All patients enrolled
www.coloproctol.org

in our study were well-informed by a nurse navigator of symptoms that should alert them to seek immediate medical consult,
prior to their discharge. Medical care is made accessible to the patient and the caregiver such that in the event that a complication
or morbidity is suspected, they can easily contact the nurse navigator and an immediate consult is scheduled for prompt patient
assessment by the surgical team. Our results showed a complication rate of 29.2%, a readmission rate of 10.9%, and a reoperation
rate of 7.5% (Table 5).
Better outcomes were also observed with better compliance to
the ERAS protocol [34, 35]. Our study showed that there was an
associated decrease in morbidity rates across all types of surgery
as compliance to the different ERAS elements increased (Table 3).
Patients that were ≥ 90% adherent to ERAS were less likely to
have morbidity. Looking at the compliance of each individual
ERAS component (Table 4), the authors believe that had the most
important components that have the most impact on outcomes
were compliance to standard anesthetic protocol, drainage of
peritoneal cavity, and preoperative fluid management.
The implementation of an ERAS protocol has been repeatedly
cited in the literature to reduce hospital stay [36-39]. In this study,
the mean hospital LOS after ERAS implementation (total LOS,
13.7± 8.3 days) was higher compared to the ones reported in the
literature by Miller et al. [40] (4.6± 3.6 days) and Thiele et al. [41]
(6 ± 4.2 days). A primary reason is the patient’s need for admission for supervised implementation of a nutritional plan as many
of our patients are in a state of malnutrition on initial presentation. Also, our patients cannot afford nutritional supplements at
home, but they can get them for free if they are admitted. This is
especially true for patients undergoing CRs. The longer hospital
stay may be further explained by certain inefficiencies inherent to
our system. Our hospital does not offer a same-day admission
and operation. The patients are required to be admitted one to 2
days prior to surgery before they can be scheduled in the operat113
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Table 6. Details of morbidities before and after ERAS pathway implementation (University of the Philippines-Philippine General Hospital in
2015–2018)
Morbidity

Stoma reversal

Colon resection

Rectal resection

No. of cases

CD classification

No. of cases

CD classification

6

III

6

III

No. of cases

CD classification

Before ERAS
Anastomotic leak
Stricture

8

III

1

III

After ERAS
Ileus

15

I–II

10

I–II

15

I-II

Anastomotic leak

4

Urinary retention

2

III

5

III

3

III

II

1

II

3

II

1

I

Stoma torsion

1

III

Port site hematoma

1

I

UTI

1

II

Pneumonia

1

II

SSSI

2

I

Dehydration

1

I

Diarrhea

1

I

Seroma

1

I

Delusion

1

I

Pelvic abscess

3

III

Coloanal dehiscence

3

III

1

III

1

I

Skin dehiscence
ERAS, Enhanced Recovery After Surgery; CD, Clavien-Dindo; UTI, urinary tract infection; SSSI, superficial surgical site infection.

ing room. There is also the problem of limited slots in the operating room schedule. There are situations where a patient’s scheduled surgery may be deferred if the early morning cases were extended beyond the allotted time.
On the other hand, the postoperative LOS seems to be improved. The patients after ERAS implementation had a mean
postoperative LOS of 5.8 ± 4.4 days. This is slightly higher compared to 4.1 days reported by Sarin et al. [42], and almost similar
to 5.66± 4.8 days reported by Wahl et al. [43].
Comparing hospital LOS between the 2 time periods (before
ERAS vs. after ERAS implementation), it was noted that the overall hospital stay was significantly reduced after ERAS implementation (15.9 ± 9.9 days vs. 13.7 ± 8.3 days, P = 0.002). The postoperative LOS was also significantly reduced (7.9 ± 5.6 days vs.
5.8± 4.4 days, P< 0.001) and was also observed across all types of
surgery (SR: 6.25 days vs. 5.10 days, P= 0.04; CR: 9.42 days vs. 5.98
days, P< 0.001; RR: 8.63 days vs. 6.53 days, P= 0.001). This finding is proof that, at least in our institution, ERAS implementation
had a significant impact in terms of hospital LOS. A shorter hospital LOS, theoretically, translates to a faster turnaround time for
managing patients by the hospital’s colorectal unit.
It was also widely demonstrated in the literature that implemen114

tation of ERAS decreased complications after colorectal surgery
[24]. This was also confirmed with a meta-analysis as reported by
Greco et al. [44]. In our study, overall complications increased after ERAS implementation as compared to our data before ERAS.
This is because the ERAS pathway provided a platform for caregivers to be more vigilant in detecting surgical morbidities. As
part of the protocol, patients enrolled in the ERAS pathway have a
checklist that was filled out by the different members of the ERAS
team before, during, and after operation. Moreover, an ERAS
nurse navigator is in constant communication with the patients
even after the patients are discharged from the hospital. Strict adherence to this protocol led to an increased reporting of complications. In comparison with the records before ERAS, it was
noted that during ERAS implementation, the documentation of
surgical morbidities dramatically improved. Table 6 shows a summary of how morbidities were reported before and after ERAS.
Even with increased morbidity noted after ERAS, comparison of
the reoperation rate before and after ERAS was noted to be similar (5.2% vs. 7.5%, P = 0.20). The mortality rate was also similar
(0.4% vs. 0.4%, P > 0.99) (Table 5). In addition, before the ERAS
was implemented, the data on patient readmission was not reported. With the ERAS pathway in place, we were able to docuwww.coloproctol.org
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ment our readmission rates at 10.86%, which was only slightly
higher (vs. 9.2%) than that reported in the literature [45].
In conclusion, increased compliance to ERAS protocol is associated with a decrease in morbidity across all surgery types. The
implementation of an ERAS protocol significantly decreased
mean hospital LOS, without any increase in major surgical complications. Having your own hospital ERAS pathway improves
documentation and accuracy of reporting surgical complications.
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Supplementary Fig. 1. Philippine General Hospital-Enhanced Recovery After Surgery (PGH-ERAS) modifications used in the study.
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