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Enhanced recovery after hepatopancreaticobiliary surgery:
A single-center case control study
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Backgrounds/Aims: The aim of this study was to find the safety and effectiveness of enhanced recovery after surgery
(ERAS) in patients who undergo hepatopancreaticobiliary (HPB) surgeries and its association with the postoperative
complications and survival rate of the patients. Methods: This study was conducted on patients who underwent HPB
surgeries in Imam Khomeini Hospital Complex, Iran from 2018 to 2020. Patients who underwent surgery after from 2019
to February 2020 considered as the ERAS group (n=47) in which ERAS was implemented postoperatively including
removing nasogastric tube and initiating surgical diet at 6 hours post operation, and removing intraabdominal drains
and Foley catheter at postoperative day one. Other patients (n=43) were considered as the control group in which conventional postoperative care was implemented. Results: Ninety patients with the mean age of 47.3±13.3 yrs/old (range=
17-76) including 39 females were enrolled into the study. There were no significant differences between the demographic and preoperative comorbidities between the two groups. Pain severity of the patients in the ERAS group was significantly lower than the control group (visual analogue scales of 3.4±0.77 vs. 4.47±0.88, p＜0.001). However, there were
no significant differences between the other postoperative data between the two groups. One patient in each group died
during hospitalization period due to myocardial infarction. Conclusions: ERAS may be safe and effective in patients who
undergo HPB surgery and may be associated with less severe postoperative pain. (Ann Hepatobiliary Pancreat Surg
2021;25:97-101)
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INTRODUCTION

the ERAS society were published officially regarding perioperative management in hepatopancreaticobiliary (HPB)

Enhanced recovery after surgery (ERAS) firstly, intro-

surgeries.8 However, there has been always a fear to start

duced in 1997 is substantially an evidence based approach

oral feeding after major HPB surgeries like Whipple pro-

aimed to lessen length of hospital stay by initiating oral

cedure due to a concern regarding postoperative complica-

feeding and removing nasogastric tube, drains or Foley ca-

tions including pancreatic fistula, delayed gastric empty-

1,2

Since then, it was

9
ing, intraabdominal infection. And so, many surgeons still

implemented in different types of surgical procedures such

believe that delaying oral feeding may protect the anasto-

as colorectal, urological and esophageal cancer surgeries

mosis in such major surgeries.

theter earlier in postoperative period.

having promising results and very few complications com3-5

pared to conventional postoperative management.

Several studies were published to show the effectiveness and safety of enhanced recovery in patients undergoing
6,7

hepatectomy surgeries.

Therefore, the aim of this study was to find the safety
and effectiveness of ERAS in patients who undergo HPB
surgeries and its association with the postoperative complications and survival rate of the patients.

In 2016, the recommendations of
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In patients in the ERAS group, nasogastric tube was
removed at 6 hours post operation and surgical diet was

This study was conducted on patients who underwent

initiated. Tea, clear fluids, juices, and biscuits were given

HPB surgeries in Imam Khomeini Hospital Complex, Tehran

at postoperative day one and normal diet was started at

University of Medical Sciences, Iran from 2018 to February

postoperative day (POD) 2. Nasogastric tube, intraabdominal

2020. Inclusion criteria were the adult patients who were

drains and Foley catheter were removed at POD 1. In the

candidates for HPB surgeries for malignant and nonmalig-

control group, diet was initiated as routinely based on sur-

nant diseases. Exclusion criteria were the patients who un-

geon opinion at POD 3 to 5; In patients without anasto-

derwent simple laparoscopic cholecystectomy, and who were

mosis diet was started at POD 1 and those with anasto-

cigarette smokers or alcohol abusers. Patients who under-

mosis, it was started at POD 4 or 5. In the control group,

went surgery after from 2019 to February 2020 considered

nasogastric tube was removed at POD 1 to 5 based on the

as the ERAS group (n=47) in which ERAS was imple-

surgeon opinion.

mented postoperatively and the other patients (n=43) were

All patients filled in a questionnaire including demo-

considered as control group in which conventional post-

graphic data, operative and postoperative data including

operative care was implemented. All patients were pro-

type of surgical procedure, hospital stay, length of stay at

vided with the information about the possible harms and

intensive care unit and hospital, blood transfusions, naso-

effects of the procedure and after obtaining an informed

gastric tube reinsertion, time for nasogastric tube removal,

written consent included in in the study. The study proto-

pain score at 6 hours after the operation according to the

col was approved by the Ethics Committees of our univer-

visual analogue scale (VAS) from zero for the minimum

sity and hospital.

and ten for the maximum severity of pain, and postoper-

Preoperative preparation was the same in all patients.

ative complications were recorded prospectively.

No mechanical bowel preparation was performed pre-

Data was analyzed using SPSS software (IBM SPSS

operatively and clear oral fluid and solid food were al-

Statistics, USA). Descriptive and analytic results were re-

lowed up to 4 and 6 hours before the start time of oper-

ported using independent sample T-test, and chi-square

ation, respectively. Preoperative sedatives and anxiolytics

test, respectively. A p-value less 0.05 was considered as

were not given. A single dose of prophylactic antibiotic

statistically significant.

including Ampibactam 3 g was given intravenously to every
patient 30-60 minutes before incision. All patients under-

RESULTS

went epidural pain control. All HPB surgeries were performed by a same group of surgeons. Postoperative routine man-

Ninety patients with the mean age of 47.3±13.3 yrs/old

agement in the both groups included enoxaparin 40 mg

(range=17-76) including 39 females were enrolled into the

daily subcutaneously to every patient up to 4 weeks after

study. There was no significant difference between the demo-

surgery, intravenous Ketorolac acid 30 mg which was con-

graphic and preoperative comorbidities including diabetes

verted to oral nonsteroidal anti-inflammatory drugs when pa-

mellitus, hypertension or coronary vascular diseases in the

tient was orally allowed and continued till pain score was

two groups. The mean age of the patients, number of fe-

4 or less according to the visual analogue scale and intra-

males and patients with comorbid diseases in the ERAS

venous ranitidine 50 mg every 8 hours. In patients with post-

vs. control group were 45±13 vs. 49.8±13.3 yrs/old (p=

operative nausea and vomiting, metoclopramide 10 mg

0.081), 20 vs. 19 patients (p=1) and 11 vs. 7 patients (p=

was given each 8 hours intravenously and if not effective,

0.44), respectively. The type of the surgical procedures in

ondansetron 4 mg was given intravenously.

each group is shown in Table 1.

All patients were mobilized at postoperative day one. All

Postoperative data are shown in the Table 2. The mean

were given incentive spirometry and abdominal belt. Head

duration of nasogastric tube and abdominal drain removal

side of bed was kept elevated for 30 degrees. Wound dress-

in the control group were 0.76±2 days and 4.8±5 days,

ing was changed 48 hours after surgery. Oxygen therapy with

respectively. As shown in the Table 2, except for the post-

mask was started if oxygen saturation was less than 92%.

operative pain severity score there were no significant dif-
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Table 1. Type of the surgical procedures in each group
ERAS Control
group group
(n=47) (n=43)

Type of surgical procedure
Roux-en-Y hepaticojejunostomy
Right hepatectomy
Whipple procedure
Liver metastasectomy
Left hepatectomy
Hydatid cyst resection
Cholecystectomy
Partial hepatectomy
Choledochoduodenostomy
Distal pancreatectomy
Retroperitoneal mass resection
Pancreatic debridement
Total pancreatectomy
Hepatic cyst drainage

10
7
6
6
5
3
2
2
1
1
2
1
1
0

2
3
7
10
3
4
3
6
0
4
0
0
0
1

p
0.029
0.320
0.767
0.271
0.716
0.705
0.667
0.145
1.000
0.189
0.495
1.000
1.000
0.478

ERAS, enhanced recovery after surgery
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Table 2. Postoperative data in the two groups
Variable

ERAS
Group
(n=47)

Duration of ICU stay, days 1.7±2.2*
Duration hospital stay, days 6.19±6
PRBC transfusion, units
6
NG tube re-insertion
6
Postoperative complications
12
Pain severity, VAS score
3.4±0.77

Control
Group
(n=43)

p

1.5±.8
0.735
6.44±5.2
0.645
4
0.883
2
0.270
9
0.628
4.47±0.88 ＜0.001

*Mean±standard deviation; other data are presented number
of patients
ICU, intensive care unit; PRBC, packed red blood cell; NG,
nasogastric; VAS, visual analogue scale

HPB surgeries which indicated that ERAS could reduce
hospital stay and postoperative complications. Liang et al.11
evaluated patients who underwent laparoscopic hepatectomies based on ERAS protocols and found that it could

ferences between the duration of ICU and hospital stay,

reduce postoperative hospital stay for nearly three days.

units of transfused packed red blood cells, rate of nasogas-

A meta-analysis assessing 254 patients found that post-

tric tube reinsertion, and postoperative complications be-

operative recovery time and length of hospital stay were

tween the two groups. Postoperative complications included

significantly reduced in the ERAS group.12 However in

hepatic failure, intraabdominal infection, pleural effusion,

our study, duration of hospital stay was not significantly

sepsis and wound infection. Bleeding, wound dehiscence,

different in the ERAS group compared to the control one

deep vein thrombosis and urinary tract infection were not

which may be due to lower number of our studied patients

seen in any patient.

or different types of surgical procedures.

Two patients in the ERAS group and one in the control

In our study, patients were allowed to intake light meals

group needed reoperation due to intraabdominal infection

up to 6 hours before the operation which probably decrea-

who were fully recovered and discharged with a good con-

ses discomfort of patients in preoperative hours, besides

dition. One patient in each group died during hospitaliza-

might decrease catabolism and insulin resistance in some

tion period due to myocardial infarction.

patients which is consistent with some other studies. This

13

would help patients to pass a better operation and conse-

DISCUSSION

quently less complicated postoperative period.
In our study, we removed abdominal drain in ERAS group

After releasing an evidence-based consensus recom-

faster than the control group which was not associated with

mendation for pancreatic surgery in 2012 there has been

an increased risk of intraabdominal complications like in-

increasing number of clinical trials assessing the effective-

fection or biliary fistula compared to the control group.

However, there are still

A study by Brauer et al.,14 showed that drainage of the sur-

paucity of data and lack of larger multicentric trials to

gical site after hepatectomy does not improve diagnosis of

support ERAS in major hepatopancreaticobiliary surgeries.

biliary leaks, number of interventions, length of stay and

Also published protocols vary widely between different in-

30-day readmissions.

10

ness of ERAS in the literature.

stitutions.

However, a study by Kyoden et al.15 on 1269 patients who

After introduction of ERAS in colorectal surgery and

underwent hepatectomies found that prophylactic drain-

following spread in other fields of surgery, there has been

age was associated with reduction of probability of biliary

a trend toward using ERAS in major surgeries such as

fistulas and subphrenic pus collections. It seems that more
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powered studies are needed to come into a conclusion re-
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