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Abstract

Background: Enhanced Recovery after Surgery (ERAYS)
program is anew set of protocols that is applied to the patient
in the peri-operative period to fasten the recovery and decrease
the convalescence and thus improving the surgical outcome.
It is also named as fast track surgery.

Aimof Sudy: The aim of fast tracking is to attenuate
stress response to surgical traumain order to: Reduce mor-
bidity, hospital stay, and costs. Enhance early and safe recovery
of the patient after a surgical procedure and to allow patients
to resume their normal daily activities as quick as possible.

Patients and Methods: In our study we had 50 patients
underwent various gastrointestinal surgical operations. The
ERAS protocol was implemented on group A with multiple
pre, intra and post-operative elements, while group B was
managed traditionally. Both groups were closely observed
and evaluated during the post-operative period and one month
after discharge.

Results: There were 6 cases that needed readmission
during the first month postoperative, 2 casesin group A (8%)
and only 4 casesin group B (16%), but this differenceis
insignificant. there was no obvious and significant earlier
unaided mobilization in group A than group B. There was a
clear difference between both groups in length of hospital
stay. Patients receiving ERAS protocol stayed definitely
shorter period post-operatively. There also was noticed a clear
and obvious satisfaction between patients of ERAS group in
the form of early mobilization, return to normal activities and
pain free.

Conclusion: Fast track rehabilitation program plays an
important role in the recovery of patients after gastrointestinal
operations, which can accelerate the restoration of their
gastrointestinal function, decrease their post-operative com-
plications, and shorten their hospital stay time.
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Introduction

ENHANCED Recovery after Surgery (ERAYS)
program is anew set of protocolsthat is applied
to the patient in the peri-operative period to fasten
the recovery and decrease the conval escence and
thus improving the surgical outcome. It is also
named as fast track surgery [1].

The Enhanced Recovery after Surgery (ERAYS)
isamodel of careintroduced in 1997 by group of
general surgeons from Northern Europe led by
Henrik Kehlet, then spread out in the Netherlands,
United Kingdom, and Switzerland and later extend-
ed to Canada, Australasia, United States, Spain,
and Latin America[2].

The concept of Enhanced Recovery after Sur-
gery (ERAS) or multimodal surgery involves using
various strategies to facilitate better conditions for
surgery and recovery in an effort to achieve faster
discharge from hospital and more rapid resumption
of normal activities after both major and minor
surgical procedures, without an increase in com-
plications or readmissions [3].

The core of this approach was to reduce the
body's reaction to surgical stress by optimizing the
perioperative nutritional status, promoting analgesia
without opioids and early post-operative feeding
(4.

The success of ERAS programs is inextricably
linked not only to the individual process measures,
but also to the associated culture and adaptive
management skills of the improvement team and
clinician champions [5].

A recent meta-analysis showed that the appli-
cation of this protocol reduced overall morbidity,
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non-surgical complications, and length of hospital
stay. The ERAS pathway was also shown to be
cost-effective and associated with reduced nursing
workload [6] .

Fast-track surgery has evolved as a result of
recent evidence-based advances in the care of
surgical patients. Studies investigating the effects
of standard/conventional care have been performed,
and show that many of the traditional approaches
to surgical care, such as pre-operative bowel clear-
ance, the use of nasogastric tubes, drains placed
in cavities, enforced bed rest, and the use of grad-
uated diets are unnecessary or even harmful [7].

Aim of the work:

The aim of fast tracking is to attenuate stress
response to surgical traumain order to:

- Reduce morbidity, hospital stay, and costs.

- Enhance early and safe recovery of the patient
after asurgical procedure and to allow patients
to resume their normal daily activities as quick
as possible.

Patients and M ethods

After approval of the Ethical Committee, this
prospective comparative study has been conducted
at Aswan University Hospital 2019, General Sur-
gery Department, in the period between March
2018 till March, on 50 patients undergoing gas-
trointestinal surgical operations either elective or
urgent operations.

After admission all patients characteristic data
were obtained (age, sex, medical & surgical histo-
ry). Performing examination of the patient, labo-
ratory investigations, routine monitoring of heart
rate & rhythm, arterial blood pressure were done.

Patients have been allocated into two groups:

Group |: Isthe Enhanced Recovery After Sur-
gery (ERAS) or study group and includes 25 pa-
tients.

Group Il Isthe non ERAS or control group
and includes 25 patients.

Inclusion criteria:

* Patients undergoing various gastrointestinal sur-
gical operations.

* Age between 18 and 50 years old.
* Both genders.

Exclusion criteria:
* Age more than 50 or less than 18.
* HBG less than 12g/dl.

* Albumin less than 3g/dl.
* Patients with clinically evident organ dysfunction.

* Patients with ongoing infections or immunosup-
pressive diseases.

Technique:

The study group was compared with age, sex,
co-morbidity and type of operation matched control
group were treated in traditional care during the
same period. All patients were operated on by
laparotomy.

The ERAS protocol was implemented on group
A with multiple pre, intra and post-operative ele-
ments, while group B was managed traditionally.
Both groups were closely observed and eval uated
during the post-operative period and one month
after discharge.

Patients of both groups underwent the same
operations so as to obtain accurate and comparable
results. The operations were appendicectomy,
cholecystectomy, diverting colostomy, resection
anastomosis and repair of perforated peptic ulcer.

Patients of group A (ERAS or study group)
were subjected to a multimodal approach through
pre, peri and postoperative components as.
Pre-operative components:

* Pre-operative counseling:

Patients should be informed with the ERAS

strategy. Information discussed included:

I- What enhanced recovery involves, its core
components and envisaged benefits.

I1- What the patient should expect during the
course of the hospital stay. This should include
specifics of how ERAS isimplemented locally and
which modalities are employed.

I11- Specific issues which may delay discharge.

IV- Clear and specific instructions should be
given about mobilization and early introduction
of diet:

* Curtailed fasting and pre-operative carbohydrate
loading.

* Avoidance of mechanical bowel preparation.

* Deep vein thrombosis prophylaxis.

* Antibiotic prophylaxis.

Peri-operative components:

* High inspired oxygen concentration: Eighty per-
cent (80%) oxygen should be administered during
anesthesia and then continue for at least 6 hours
post-operatively.
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* Prevention of hypothermia: If the procedureis
expected to last for more than an hour, then
warmed intravenous fluids are used.

 Surgical approach and incision: The length of
the incision should be kept as short as possible.

* Avoidance of post-operative drains, nasogastric
tubes and urinary catheters: If gastric decompres-
sionisrequired during surgery, a nasogastric tube
may be inserted temporarily and removed at the
end of the procedure. However drain is not in-
serted unless there is extensive intraabdominal
procedure or profuse bleeding and catheter only
inserted according to demand of anasthetist.

* Short duration of epidural analgesia and local
blocks whenever possible: Thisis choosen upon
the preference of the operating surgeon and anaes-
thetist.

Post-oper ative components:

* Avoidance of opiates and the use of paracetamol
and non-steroidal anti-inflammatory drugs.

* Early post-operative diet: Patients are allowed
to have oral fluids as tolerated on the day of
surgery and built up to an oral diet over the next
24 hours.

* Early post-operative mobilization: A structured
mobilisation plan is followed. Patients should be
helped to sit out in achair on the evening of
surgery and definitely by the first post-operative
day.

* Restricted amounts of intravenous fluids: It is
not possible to recommend a single point in time
by which all intravenous fluid administration
should be stopped. However, in the majority of
patients, this should be possible by the second
post-operative day, by which time adequate oral
fluids should be tolerated. Excessive amounts of
intravenous fluid should be avoided.

* Close monitoring and follow-up: Close monitoring
of the patients early post-operative in the depart-
ment and follow-up for 30 days after discharge
for any post-operative complications such as
wound infection, paralytic ileus, GIT discomfort,
anastomotic leakage or any medical complication
such as chest infection and UTI.

Data management and analysis.

The collected data was revised, coded, tabulated
and introduced to a PC using Statistical package
for Social Science (SPSS 25). Data was presented
and suitable analysis was done according to the
type of data obtained for each parameter.
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|- Descriptive statistics:

1- Mean, Standard Deviation (+ SD) and range
for parametric numerical data, while Median and
Interquartile Range (IQR) for non-parametric nu-
merical data.

2- Frequency and percentage of non-numerical
data.
[1- Analytical statistics:

1- Student t-test was used to assess the statistical

significance of the difference between two study
group means.

2- Chi-Square test was used to examine the
relationship between two qualitative variables.

3- Fisher's exact test was used to examine the
relationship between two qualitative variables
when the expected count islessthan 5 in more
than 20% of cells.
p-value: Level of significance:

- p>0.05: Non significant (NS).
- p<0.05: Significant (S).
- p<0.01: Highly significant (HS).

Results

Group |: Cases group is the Enhanced Recovery
after Surgery (ERAS) and includes 25 patients.

Group I1: Control group isthe non-ERAS and
includes 25 patients.

Demographic distribution:

Our study was done on 50 patient from both
genders divided into 2 groups. Group A contains
10 males and 15 female, Group B contains 17 male
and 8 female. Thereis no significant differencein
both groups according to demographic distribution.

Table (1): Demographic data between control and case groups.

Group Chi-Square test
Controls Cases
N (%) N (%) p-vaue Sig.
Mean £ SD Mean £ SD
Gender:
Male 17 (68%) 15 (60%) 0.556 NS
Female 8 (32%) 10 (40%)
Age 34.7219.36 35+9.33 0.916(T) NS

(T): Student t-test of significance.

Pre-oper ative components:

Thereisaobvious significant difference in both
groups according pre-operative management of
cases such as counseling, fasting from fluid, CHO
loading, bowel preparation and antibiotic prophy-
laxis.
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Table (2): Pre-operative information between control and case
groups.

Group Chi-Square test

Controls Cases
N (%) N (%)
Mean = SD Mean £ SD

p-value Sig.

Counseling and training 2 (8%) 22 (88%) <0.001* S
Fasting from fluid 7.28+0.98 2.72+0.98 <0.001*(T) S

Fasting from fluid by hr:

2hrs. 0 (0%) 16 (64%) <0.001*(F) S

4hrs. 0 (0%) 9 (36%)

6hrs. 9(36%) 0 (0%)

8hrs. 16 (64%) O (0%)
Carbohydrate loading 2 (8%) 22 (88%) <0.001* S
Bowel preparation 12 (48%) 2 (8%) 0.002* S
Antibiotic prophylaxis 3 (12%) 23(92%) <0.001* S

(T): Student t-test of significance.
(F): Monte Carlo (Fisher's Exact) test of significance.

Peri-operative components:

Thereisasignificant difference in both groups
according to use of drains and the type of anesthesia
as we used general anesthesiawith epidural catheter
in 19 patients (76%) of group A, while we used
general anesthesia without epidural in 20 patients
(80%) of group B. However, there is no significant
difference between groupsin use of ryle.

Table (3): Peri-operative component between control and case

case-0%). Also there was more incidence of ileus
in group B (2 cases-8%) than wasin group A (1
case-4%) also increase fecal fistula (2 cases-8%)
than group A (1 case-4%). Nausea and vomiting
is the same in both groups (2 case-8%).

Table (4): Post-operative information between control and

case groups.
Monte Carlo
Group (Fisher's Exact)
test
Controls Cases
N (%) N (%) p-value Sig.
Mean=SD Mean £ SD
Pain killer:
Paracetamol 3 (12%) 15 (60%) <0.001*(C) S
NSAIDs 0 (0%) 10 (40%)
Opiates 22 (88%) 0 (0%)
Pain relief 7.08x115  8.44+0.96 <0.001*(T) S
Pain relief grade:
Mild 6 (24%) 1 (4%) 0.002* S
Moderate 16 (64%) 10 (40%)
Severe 3 (12%) 14 (56%)
Diet per oral:
2hrs. 0 (0%) 12 (48%) <0.001* S
8hrs. 0 (0%) 13 (52%)
After 1 day 12 (48%) 0 (0%)
4 days 3 (12%) 0 (0%)
After 4 days 10 (40%) 0 (0%)

Table (5): Complicationsin both control and case groups.

Monte Carlo
Group (Fisher's Exact)
test
Controls Cases
N (%) N (%) p-value Sig.

Mean £SD Mean £ SD

groups.

Monte Carlo

Group (Fisher's Exact)
test

Controls  Cases !
N (%) N (%) p-vaue Sig.

Drains 22 (88%) 2 (8%) <0.001*(C) S
Ryle 5(20%) 1(4%) 0.189 NS

Anaesthesia:

General without epidural 20 (80%) 2(8%)  <0.001* S
Spinal without epidural 5 (20%) 2 (8%)

Spinal with epidural 0(0%) 2(8%)

General with epidural 0 (0%) 19 (76%)

Complications:

No 14 (56%) 19 (76%) 0737 NS
Nausea & vomiting 2 (8%) 2 (8%)
Wound infection 3 (12%) 2 (8%)
Chest infection 2 (8%) 0 (0%)
Fecal fistula 2 (8%) 1 (4%)
lleus 2 (8%) 1 (4%)

(C): Chi-Sqguare test of significance.

Post-oper ative components:

Thereis highly significant difference in both
groups according to post-operative components.

Complications:

Patients of group A have proven less complica-
tions than group B. Group A showed 6 complicated
cases (24%) and group B 11 cases (44%). p-vaue
is 0.07 which means no significance, detailed
complications asin (Table 5) showed increase
incidence of wound infection in group B (3 cases-
12%) than in group A (2 cases-8%) and more chest
infection in group B (2 cases-8%) than group A (0

Hospital stay:

The length of hospital stay was categorized
into 4 categories and comparison between both
groups according to the duration of hospital stay
was done.

Group A: 14 patients (56%) have spent less
than 2 days, 10 patients (40%) have spent 2-4 days,
1 patient (4%) has spent more than 4 days, no
patient (0%) has spent more than 6 days.

Group B: 4 patients (16%) have spent less than
2 days, 5 patients (20%) have spent 2-4 days, 5
patients (20%) have spent more than 4 days, 11
patients (44%) have spent more than 6 days.

p-valueis 0.001 which is highly significant.
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Table (6): Hospital stay between control and case groups.

Group Monte Carlo
(Fisher's Exact)
test
Controls Cases
N (%) N (%) p-value  Sig.
Mean+SD Meant SD
Hospital stay:
Less than 2 days 4 (16%) 14 (56%)  <0.001* S
2-4 days 5 (20%0) 10 (40%)
More than 4 days 5 (20%) 1 (4%0)
More than 6 days 11 (44%) 0 (0%)

Patient satisfaction:

Patient satisfaction p-value 0.024 and was cat-
egorized to total-mild-and poor-satisfaction accord-
ing to pain control and quality of recovery in both
groupsp-vaue 0.014 which is significant as shown
in (Table7).

Table (7): Patient satisfaction between control and case groups.

Monte Carlo
Group (Fisher's Exact)
test
Controls Cases
N (%) N (%) p-value Sig.
Mean £SD Mean+ SD
Patient satisfaction 7.04+1.24 7.88+13 0.024*(T) S
Patient satisfaction
grade:
Poor 2 (8%) 1(4%) 0.014* S
Mild 22 (88%) 15 (60%)
Tota 1(4%) 9 (36%)
Discussion

Patients from both groups have undergone var-
ious gastrointestinal surgical operations either elec-
tive or urgent. There was equality in number of
different operations in both groups as following;
appendicectomy 9 operations (18%), cholecystecto-
my 8 operations (16%), diverting colostomy 11
operations (22%), resection anastomosis 12 opera-
tions (24%), repair of perforated peptic 10 operations
(20%). It was intended for both groups to have the
same operations in both so as to obtain accurate
results in complications, hospital stay, early mobi-
lization, patient satisfaction and readmission.

In our study there was a differences between
both groups in number of complicated cases and
the complications themselves. Patients of group A
have proven less complications than group B.
Group A showed 6 complicated cases (24%) and
group B 11 cases (44%). p-valueis 0.0737 which
means no significance. Detailed complications as
in (Table 7) showed increased incidence of wound
infection, chest infection, more incidence of ileus,
post-operative nausea and vomiting also increase
in fecal fistulain group B than group A.
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According to other studies, Wind et al., [5]
reported that pooled datafrom the six studies (three
RCTs and three non-randomised comparative stud-
ies) showed that morbidity was significantly lower
for fast-track programs (relative risk 0.54, 95% Cl
0.42 to 0.69). The absolute risk reduction of the
pooled datawas 0.15 (95% CI 0.28 to 0.02).
No difference in mortality was found between the
patient groups. Outcomes related to complications
following surgery were reported by all studies.

Kuzmaet al., [8] reported no statistically sig-
nificant differences between groups in relation to
morbidity rate and the frequency of abdominal
cramps and vomiting. Petersen et al., [9] reported
that there was no difference in complications be-
tween groups. Therelative risk in the intention-
to-treat analysiswas 1.6 (0.6-4.0) (p=0.39) and in
the perprotocol analysis 1.7 (0.5-5.3) (p=0.49) and
no patients were re-admitted.

In our study there were 6 cases that needed
readmission during the first month post-operative,
2 casesin group A (8%) and 4 casesin group B
(16%) but p-value is 0.667 which isinsignificant.
The causes of readmission were repeated vomiting,
ileus, fecal fistula and wound infection.

Wind et ., [5] reported that after pooling avail-
able data from three RCts and three non-randomised
comparative studies that readmission rates were
not significantly different between the optimised
and control groups (relativerisk 1. 17, 95% CI 0.73
to 1.86). Eight studies reported readmissions after
theinitial operation. Anderson et al., [10] reported
that no patient was readmitted within 30 days of
surgery and Recart et a., [11] reported that none
of the patients required readmission to the hospital
after discharge home. Readmission ratesin the
other six studies varied from O to 10% in the
optimised group and 0 to 20% in the conventional
group. Only one study reported a significant dif-
ference (which was in favour of optimisation) in
readmission rates between the conventional and
optimised groups.

Length of stay for inpatient care is quoted as
an important index of efficiency and several chang-
esin health care have been induced the past decades
to limit the length of hospitalization. The fast track
measures are designed to reduce medically unnec-
essary hospital stays, during which the patient
could have been discharged on clinical grounds.

In our study there was a clear difference be-
tween both groupsin thisitem. In group A 14
patients (56%0) have spent less than 2 daysin
comparison to 4 patients (16%) in group B, while
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in group A 10 patients (40%) have spent 2: 4 days
in comparison to 5 patients (20%) in group B. One
patient (4%) in group A have spent more than 4
daysin comparison to 5 patients (20%) in group
B and 0 patients have spent more than 6 daysin
comparison to 11 patients (44%) in group B. p-
valueislessthan 0.001 which is highly significance.
Therefore patients receiving ERAS protocol stay
definitely shorter period post-operatively.

Wind et a., [5] reported that after pooling avail-
able data (from three RCTs and two non-
randomised comparative studies), that primary
hospital stay in the optimised group was signifi-
cantly lower than in the control group (weighted
mean difference —1.56 days, 95 per cent Confidence
Interval (Cl) —2.61 to —0.50 days). Length of hos-
pital stay was reported by 11 studies. In many
cases, fast-track (optimised) patients had a shorter
stay in hospital than control patients.

It has been suggested that reductions in length
of stay after the start of fast-track program may
relate to changes in organisation of care and not
to a shorter recovery period, and that many of the
beneficial outcomes attributed to fast track proto-
cols (such as faster return of gastrointestinal func-
tion and mobilisation) are likely due to the positive
goals set for patients before surgery. In thisway,
fast-track protocols use patients as aresource in
planning and managing their own recovery and
care.

Early mobilization in the post-operative period
aims to mitigate the muscle loss, impaired pulmo-
nary function and thrombo-embolic complications
associated with bed rest.

In our study there was an obvious earlier un-
aided mobilization in group A than group B. p-
value is 0.083 which isinsignificant. Mobilization
here means the first time the patient can move
without help.

Outcomes relating to mobilisation were reported
by four studies. Petersen et al., [9] reported that
during the first six days of admission, mobilisation
in the optimised group was more efficient than in
the control group, and that the optimised group
fulfilled the mobilisation goalsto a greater extent
than did the control group (p<0.001). These authors
further reported that physical activity (daily walking
distances in metres) was found to significantly
correlate with the ambulation time (p=0.002). The
median day of independence in Personal Activities
of Daily Living (PADL) index ranks was the third
postoperative day (range 1-4), in the intervention,
and the fourth post-operative day (range 1-5) in

the control group (p=0.22). The other three studies
reported the time from surgery to mobilization to
the toilet unaided. Anderson et a., [10] and Khoo
et a., [12] reported that the optimized groups mo-
bilized to the toilet significantly earlier than the
conventional groups (p=0.043 and p<0.001 respec-
tively), while Gatt et al., [13] reported no significant
differences between the two groups.

Patient satisfaction is an important measure of
quality of care that can contribute to a balanced
eva uation of the structure, process and the outcome
of the medical service. Many factors contribute to
patient satisfaction, including convenience of the
service, ingtitutional structure, inter persona rela-
tionship, competence of health professionals and
patients own expectations and preference.

It can be achieved by adequate pain control,
early mobilization, and early resumption of normal
daily activities. Outcomes relating to various patient
satisfaction outcomes were reported by two studies.
One study reported significant increases in patient
satisfaction with pain management for the optimised
patients but no significant differencesin satisfaction
with quality of recovery [11]. The other study did
not report a difference between the two groups for
satisfaction in hospital stay or happiness to be
discharged from hospital [14].

In our study there was an evident differences
between both groups in favour of ERAS group. p-
value was 0.024 which is significant. Patients of
ERAS group experienced more satisfaction in the
form of pain free, early mobilization, resumption
of normal activities and happiness on discharge.

Pre-operative education of patientsis regarded
as one of the crucial factors for fast-track rehabil -
itation. It is necessary to explain the detailed
treatment plan, different stages of fast-track reha-
bilitation program and relevant measures for re-
covery for the patientsin order to make them better
understand the importance of fast-track rehabilita-
tion program. Better cooperation of patients can
bring better outcomes of fast track rehabilitation
program [13].

In this study, the pre-operative counseling and
training of 24 patient 22 patients (88%) in group
A and 2 patients (8%) in group B. p-value was less
than 0.001 which is significant. So pre-operative
education of patients plays an important rolein
decreasing the rate of infection, decrease the hos-
pital stay time and enhance the recovery of patients.

Fanaie et al., [15] found that early feeding in
gastrointestinal seems to be safe, well tolerated
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and not associated with increased post-operative
complaintsincluding ileus and post-operative com-
plications such as wound dehiscence, infection
anastomotic leakage and mortality.

Early post-operative oral nutrition also plays
an essential part in fast-track rehabilitation program.
Food intake can stimul ate gastrointestinal peristal-
sis, and early feeding during the first 24h after
surgery promotes the recovery of ileus. It has been
illustrated that early post-operative oral nutrition
attenuates catabolism and potentially decreases
infectious complications. Consistent with this,
early post-operative oral nutrition has been sug-
gested as a routine procedure of abdominal surgery
[13].

In our study thereisagreat difference between
the two groups in which the time of post-operative
oral nutrition differ asin group A 12 patient (48%)
started oral after 2 hours and 13 patients (52%)
started oral after 8hrsin comparison with group B
where 12 patient (48%) started oral after one day,
3 patients (12%) started oral after 4 days and 10
patients (40%) started after more than 4 days. p-
value was less than 0.001 which is significant. The
early oral feeding of patients was done with less
complications and great effect on enhance wound
healing and decrease wound infection.

Also in this study, the limitation of use of ryle
and drains asryleisused once in group A (4%) in
comparison with group B used in 5 patients (20%)
that decreased the infectious complications. The
outcome of fast-track rehabilitation program was
better than that of conventional care.

Asregard mortality, in this study no mortality
was reported in the study group. This confirmed
that ERP is not associated with increased mortality.
Proske et al., [16] found that there were no signif-
icant differencesin mortality between early oral
feeding and delayed oral feeding after intestinal
anastomosis. Other studies confirmed the reduction
in mortality rate with early oral feeding.

Schwenk et al., [17] reported the overall mor-
tality rates (5.9% and 2.5% respectively; p was
not significant.

Fast track rehabilitation program can improve
the symptoms of patients after various gastrointes-
tinal operations better than conventional care, thus
benefiting their surgery, anesthesia and pain man-
agement. The primary work of fast track rehabili-
tation program is the pre-operative education of
patients to make them understand the whole plan
and the aim of each stage. Therefore, it is necessary
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to get the cooperation from nurses, because they
need to work professionally and nicely. Although
there must be lots of difficultiesin fast track reha-
bilitation program, it is an inevitable stage to test
anew set of rules and guidelines.

In conclusion, fast track rehabilitation program
plays an important role in the recovery of patients
after gastrointestinal operations, which can accel-
erate the restoration of their gastrointestinal func-
tion, decrease their post-operative complications,
and shorten their hospital stay time.
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