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Objectives: To compare the efficacy of Enhanced recovery after
surgery(ERAS) protocol vs standard care in patients with perforated
peptic ulcer (PPU).
Materials and Methods: This single-center, retrospective, crosssectional study was carried out from January 2021 to January 2022.
Patients with PPU undergoing Graham’s repair were divided into
standard care and ERAS group. Primary outcome was the duration of
stay. Secondary outcomes were functional recovery parameters and
morbidity.
Results: A total of 120 cases of PPU were admitted in our hospital,
among which 60 patients each were included in standard care and
ERAS group, respectively. Patients in ERAS group had a significantly
early functional recovery for the time to first flatus (1.41 vs 2.38 ; p <
0.001), first stool (2.65 vs 3.78; p < 0.001), first fluid diet (2.75 vs 6.1;
p < 0.001), and solid diet (4.08 vs 7.11; p < 0.001). Duration of stay in
ERAS group was significantly shorter (6.2 vs 8.53 ; p < 0.001). There
was a significant reduction in postoperative morbidity such as
postoperative nausea and vomiting (RR 0.43, p value = 0.005),
superficial SSI (RR 0.4, p = 0.005) and pulmonary complications (RR
0.45, p = 0.002).
Result : ERAS group showed better primary and secondary outcomes.
Conclusion: In conclusion, ERAS protocols, are feasible and safe for
application in selected patients undergoing Graham’s repair of
perforated peptic ulcer without an increase in the rate of complications.
Copy Right, IJAR, 2022,. All rights reserved.

……………………………………………………………………………………………………....
Introduction:In the late 1900s, Professor Henrik Kehlet and other pioneers put forward a concept of multimodal surgical care with
the aim of attenuating the physiological and psychological stress, thus accelerating patients’ recovery [1].
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The key principles of the ERAS protocol include pre-operative counselling, preoperative nutrition, avoidance of
perioperative fasting and carbohydrate loading up to 2 hours preoperatively, standardized anesthetic and analgesic
regimens (epidural and non-opiod analgesia) and early mobilization[2].However, despite its success in the elective
setting, the perioperative care in the emergency setting still continues to utilize the traditional principles [3].
Perforated peptic ulcer (PPU) is a serious complication of PUD and patients with PPU often present with acute
abdomen that carries high risk for morbidity and mortality. The lifetime prevalence of perforation in patients with
PUD is about 5%. PPU carries a mortality ranging from 1.3% to 20% [4] .
Application of the evidence-based ERAS protocols has the potential for improvising the outcomes in the
perioperative period. Hence, this study was carried out to evaluate the safety, efficacy, and feasibility of ERAS
protocol in patients who underwent simple closure of perforated duodenal ulcer.

Methods:This study was a single-center, retrospectivecohort study carried out in the Department of Surgery of K.R hospital
from January 2021 to January 2022. A total of 123 cases of gastro-duodenal perforation were admitted in our
hospital, among which 60 patients each were included in standard care and ERAS group, respectively. Three
malignant perforation cases were excluded as their management was changed based on intra-operative findings.
Written informed consent was taken from all the participants.Ethical approval was taken from Institutional Ethical
committee.
Sample size calculation
Confidence interval 95
Margin of error 5
Population size 180
Z score 1.96
Sample size 123

Inclusion criteria
All patients of age 18 years and above with perforated duodenal ulcer.
Exclusion criteria
Age < 18 years, ASA (American Society of Anesthesiologists) class 3 or 4, coexistent psychiatric or neurological
illness, patients with refractory septic shock at presentation, and patients with history of chronic steroid use.
Preoperative preparation was identical in both the groups in the placement of nasogastric (NG) tube at admission
and administration of crystalloids, intravenous (IV) antibiotics and IV pantoprazole. All patients underwent closure
of the peptic ulcer perforation by Grahams patch technique under general anesthesia with the standard anesthetic
protocols [8] . Two 28-F abdominal drains were placed in the Morrison pouch and pelvis before closure of the
abdomen.
ERAS protocol was based on non-opioid analgesia, early nutrition, and early mobilization of the patients. All
patients were discharged with H.pylori kit and were advised to continue oral Rabeprazole(20 mg Q12H) for 3
months. All patients were reviewed on postoperative day 10 and 30 for the presence of any complications or need
for readmissions.
Table 1:- Thedifferencesbetweenthetwogroupsinthecarepathways.
ThedifferencesbetweenthetwogroupsinthecarepathwaysareshowninTable1.

ERAS protocols

Standard Care

Pre-operative resuscitation

Intravenous

Intravenous
351

ISSN: 2320-5407

Analgesics

Int. J. Adv. Res. 10(08), 350-357
crystalloids,
NG
tube,
Intravenous
antibiotics, antacids

crystalloids,
NG
tube,
Intravenous
antibiotics,
antacids

Epidural
bupivacaine
infusion for 24 hrs
postoperatively
POD0—IV
Acetaminophen 1g
iv tid POD1—IV
Acetaminophen 1g
iv tid POD2—oral
acetaminophen 500
mg tds (iv dose if
NPO)
POD3—oral
acetaminophen sos,
Breakthrough painopioids sos

Opioid
analgesia

Intraoperative care

Grahams
Patch
Repair
under
general anesthesia

Antibiotics

IV ceftriaxone 1g
bid
and
IV
metronidazole
500mg tid× 5 days

Mobilization

Ambulate
from
POD0. (If epidural
catheter
inserted;
sitting for 2 h on the
day of surgery and
ambulated
after
removal of the
epidural catheter 24
h postoperatively)
Urinary catheter—
when urine output is
adequate over the
last
24
h
(0.5ml/kg/hr
in
absence
of
inotropes/diuretics).
Drains—when the
drainage ≤ 100
ml/day irrespective
of resumption of
oral feeds.
NG tube—when the
drainage ≤ 300
ml/day irrespective

Withdrawal of tubes and drains

POD0
—IV
tramadol
100mg bid
POD1
—IV
tramadol
100mg bid
POD2
onwards—IV
tramadol
and
acetaminophen;
oral doses once
feeds resumed
Breakthrough
pain-opioids sos
Grahams Patch
Repair
under
general
anesthesia
IV ceftriaxone
1g bid and IV
metronidazole
500mg tid × 5
days2
Ambulate from
POD 1

Urinary
catheter—when
output
is
adequate for 24
hrs
Drains—when
unrestricted
liquid
diet
tolerated × 24
hrs
NG
tube—
when
the
drainage ≤ 50
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of the presence or
absence of bowel
sounds

Resumption of oral feeds

NPO
till
the
resolution of ileus
Liquid diet after
appearance
of
bowel sounds
Soft
diet
as
tolerated within the
next 24 hrs.

ml/day
with
signs
of
resolution
of
the ileus
NPO till 5 days
Clear liquids on
day 5
All liquids next
24 hrs
Soft diet as
tolerated within
the next 24 hrs.

Outcome Measures
The primary endpoint was the duration of stay (DOS) stay between the two groups. The secondary end points
included time for removal of nasogastric tube, drains, and catheter; duration of ileus; time for first passage of flatus
and stool; and time to first walk.
Data Collection and Statistical Analysis Data was collected on a specified proforma prepared by the investigators.
Categorical variables such as gender, need for reinsertion of NG tube/extra analgesia, and complications were
expressed as proportions. Continuous variables were analyzed using the independent Student t test or Mann–
Whitney U test. Categorical variables were analyzed using chi-square test or Fisher’s exact test.

Results:Patients from January 2021 through January 2022, of the 120 patients of perforated peptic ulcer who were assessed
for eligibility, 60 to standard perioperative care group, and 60 to ERAS group.
Table 2:- Thedistributionofthepatientsbasedontheirage.
AGE
ERAS
(YRS)
NO. OF PATIENTS
PERCENTAGE
UPTO 25
10
16.7%
25-35
7
11.7%
35-45
12
20%
45-55
16
26.7%
55-65
9
15%
65-75
6
10%
TOTAL
60
100%
Table 3:- Thedistributionofthepatientsbasedontheirsex.
SEX
ERAS
MALE
FEMALE
TOTAL

STANDARD
NO. OF PATIENTS
7
9
16
11
13
4
60

PERCENTAGE
11.7%
15%
26.7%
18.3%
21.7%
6.7%
100%

STANDARD

NO. OF PATIENTS

PERCENTAGE

NO. OF PATIENTS

PERCENTAGE

50
10
60

83.3
16.7
100

56
4
60

93.3
6.7
100

The length of hospital stay was reduced by 2.43 days in adapted ERAS group when compared with standard care
group (p < 0.0001, CI 5.66 to 9.09).
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Figure 1:- The distribution of DOS between the two groups.

NO. OF PATIENTS REMAINING IN THE HOSPITAL
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Sixty percent of patients in the standard care group and 23% of patients in adapted ERAS group stayed for more
than 7 days.
Table 4:- Compositetableshowingtheprimaryandmajorsecondaryoutcomes.
Outcome
ERAS group Standard group Mean
p value
variable
(n = 60)
(n=60)
difference
Mean length of 6.2
8.53
2.43
<0.001
hospitalization
(in days)
Mean day of 2.0
5.0
3.0
<0.001
withdrawal
of
nasogastric tube
(days)
Mean time to 1.41
2.38
0.966
<0.001
first flatus (in
days)
Mean time to 2.65
3.78
1.13
<0.001
first stool (in
days)
Mean time to 2.75
6.10
3.35
<0.001
first fluid diet (in
days)
Mean time to 4.08
7.11
3.03
<0.001
first solid diet
(in days)
Mean time of 1.4
2.83
1.43
<0.001
removal
of
urinary catheter
(days)

CI
5.66-9.09

2.0-5.0

1.22-2.51

2.37-4.03

2.45-6.47

3.63-7.50

1.18-3.09
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Patients in ERAS group had a significantly early return of bowel functions in terms of appearance of first bowel
sounds, first flatus, and first stools, and an earlier resumption of oral feeds (Table 4). Twenty patients developed
postoperative ileus, eight in the adapted ERAS group and seventeen in standard care group, who were managed
conservatively with nasogastric tube reinsertion, bowel rest and hydration.
The difference in need for nasogastric tube reinsertion between the two groups however was not significant (8/60 vs.
17/60; p = 0.23). The patients in the adapted ERAS groups had the drains and the urinary catheter removed
significantly early when compared to the standard care group (Table 4).
Morbidity Parameters
There was significant reduction in the various postoperative morbidity parameters in the ERAS group when
compared with the standard care group (Table 5). There was a significant reduction in postoperative morbidity such
as superficial surgical site infections (RR 0.35, p = 0.02), incidence of PONV (RR 0.28, p < 0.0001), and pulmonary
complications (RR 0.24, p = 0.04) in the ERAS group.
Table 5:- Comparisonofpostoperativecomplications.
ERAS group (n = Standard group (n=60)
60)
PONV
12(20%)
23(38.3%)
SSI
15(25%)
25(41.7%)
Pulmonary
14(23.3%)
31(51.7%)
complications
Urinary tract infections
12(20%)
27(45%)
Mortality
1(1.7%)
4(6.7%)
PONV postoperative nausea and vomiting, SSI surgical site infection

Relative
Risk
0.43
0.6
0.45

p value

0.44
0.25

0.006
0.2088

0.005
0.05
0.0027

There was one vs 4 mortality reported in the study in both the arms.

Discussion:In this retrospective trial, there was a significant reduction in hospital stay with no worsening of the postoperative
complication rates in patients managed with ERAS protocols when compared to the standard care. Though there are
few reports of successful use of modified ERAS protocols in emergency, these studies were, however, limited by
inclusion of few care elements and fewer patients [5–7].
Gonenc et al. were the first to evaluate the feasibility of ERAS protocols in a prospective RCT on 47 patients who
underwent laparoscopic Grahams patch repair[5].
In the present study, attempt was made to use the maximum possible care elements of preoperative, intraoperative,
and postoperative components in patients managed for PPU. In emergency setting, the limited literature available
demonstrates a decreased LOH by utilization of ERAS protocols.
In the present study, the hospital stay was reduced by 2.43 days in the ERAS group in patients managed by open
Grahams patch repair.
Failure of adherence or implementation of intraoperative elements might lead to poor outcomes even though a strict
protocol is followed in the postoperative period. ERAS protocols for major elective upper gastrointestinal surgery
support safe omission of routine nasogastric decompression [10–14].
Gonenc et al. in their study removed the nasogastric tube immediately after the patients’ recovery from anesthesia [5].
In the present study, a significantly shorter duration of ileus and decreased incidence of pulmonary complications in
the adapted ERAS group which had a truncated period (mean of 2 days) of NG decompression was found when
compared to the standard care.

355

ISSN: 2320-5407

Int. J. Adv. Res. 10(08), 350-357

Gonenc et al. reported a mean of 1.5 days for resumption of orals in the ERAS group [5]. In the present study, liquid
and solid feeds were resumed at an average of 2.7 and 4.08 postoperative days, respectively. Likewise, an average of
3.4 days was reported in patients who had urgent colectomy managed with ERAS protocol [6].
In the present study, limited use of drains was preferred as the evidence for omission of drains in emergent situations
is lacking. Moreover, with an adapted protocol, it was possible to attain shorter time to first flatus, first feeds, and
first walk, thus accelerating patients’ recovery as in the previous reports.
Wisely et al. in their study had reported a reduction of 20% in the number of patients of emergency laparotomy
requiring catheter beyond 2 days owing to the ―diffusion‖ of ERAS practices from elective procedures [15]. In the
present study, majority of the patients of the adapted ERAS group had the urinary catheter removed within 24 h and
none had the catheter for more than 2 days.
Fast-track pathways utilize balanced or multimodal analgesia by combining various analgesics with regional
blockade technique [3, 16, 17]. Regional blockade in the form of a thoracic epidural catheter is an established
component of ERAS protocols as it is associated with shortened ileus owing to the opioid sparing effect [18].
Gonenc et al. in their study resorted to NSAIDs for management of postoperative pain with opioids for breakthrough
pain [5]. The need for extra analgesia was not significant in the patients managed with ERAS protocols. However, it
was significantly higher in the standard care group when compared with the adapted ERAS group.
The subgroup analysis within the ERAS group, surprisingly, demonstrated the role of epidural analgesia, in
hastening bowel functions and shortening the hospital stay in the setting of ERAS in contrast to the reports refuting
the same .[19]
Wisely et al. in their study comparing all emergency laparotomies in pre- and post-ERAS period reported a
significant reduction in the complications in the post-ERAS period suggesting its safe role in emergency [33].
Lohsiriwat reported a non-significant reduction in the overall complication rates in patients of urgent colectomy
managed with ERAS protocol when compared with conventional care [7].
In the present study, there was a significant reduction in the rates of superficial SSI, pulmonary complications, UTI,
and incidence of PONV in the ERAS group. There was no readmission in the present study. Patients who developed
minor complications before discharge continued to stay in the hospital; however, none of the patients who were
discharged early in the adapted ERAS group had readmissions within 30 days of discharge.

Conclusion:The patients in the ERAS group had a significantly earlier functional recovery in terms of bowel functions, earlier
resumption of oral feeds, and earlier mobilization. Hence, it demonstrates the safety, efficacy, and feasibility of an
adapted ERAS protocol in emergent situations. In conclusion, ERAS pathways, in a modified form, are feasible and
safe for application in selected patients undergoing Graham’s repair of perforated peptic ulcer without an increase in
the rate of complications.
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