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Abstract

The Enhanced Recovery after Surgery (ERAS) protocol is a multimodal and evidence-based medical practice developed to define the 
concept of perioperative interventions to improve postoperative outcomes. The protocol consists of a number of elements implemented 
in the pre-, intra - and post-operative periods. This study aimed to evaluate the compliance of perioperative practices with the ERAS 
protocols in patients undergoing surgical intervention.  In this descriptive and prospective study, 405 patients who underwent 
surgery in the General Surgery Clinic of a University Hospital created a sample of the study. In the study, where no intervention was 
made to the patients included in the study, the compliance of routine perioperative practices in the clinic offered to patients undergoing 
surgery to the protocol was evaluated using the questionnaire prepared in this direction. Procedures such as, in the preoperative period, 
providing verbal information to all the patients and giving antibiotic prophylaxis to 98.5% of the patients,  in the intraoperative period, 
preferring the smallest possible surgical incision, and, in the postoperative period, using the paracetamol  (99.5%) as the first choice for 
analgesia were compatible with the ERAS protocols. Procedures such as, in the preoperative period, not providing oral carbohydrate to 
any of the patients and keeping the fasting period longer period (10.91 ± 4.79 hours),  in the intraoperative period, preferring anesthetic 
agents that are effective for a long time, and not perform the necessary practices to ensure normothermia in any of the patients,   and, 
in the postoperative period, not starting the oral nutrition early and using urinary catheterization for 87.7% of the patients were not 
compatible with the ERAS protocols. As a result of the research, it was determined that the routine perioperative applications in the 
clinic did not sufficiently comply with the ERAS protocol.   
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Introduction 

The Enhanced Recovery after Surgery (ERAS) protocol 
is a multimodal and evidence-based medical practice 
developed to define the concept of perioperative 
interventions to improve postoperative outcomes 
[1]. The protocol consists of a number of elements 
implemented in the pre-, intra - and post-operative 
periods [2].

ERAS Protocol implemented since the 1990s provides 
benefits such as oral food intake facilitation and 
acceleration, minimizing the duration of hospital stay 
and reduction of complications, early mobilization, 
accelerating the return to daily activities after discharge 
[3].  A recently published meta-analysis study 
emphasizes that by applying ERAS protocols in major 
surgeries, the duration of hospital stay is shortened by 
2-3 days and the incidence of complications is reduced 
by 30-50% [1]. 

ERAS protocols have begun to be discussed and 
widely used following the remarkable and promising 
results of studies conducted in many countries [4].  
However, in a survey study conducted with a large 
number of surgeons from different centers during the 
transition of the protocol into practice, it was found 
that innovations, although based on evidence, were 
not easily accepted [5].  In another similar study, it 
was reported that the implementation of the ERAS 
protocol was perceived positively, while the most 
important factors that prevent the implementation 
were lack of manpower, poor communication 
and cooperation, and resilience to change [6]. The 
foundation of the ERAS Society Turkey in 2017 and 
the organization of the first ERAS Congress in Ankara 
in May 2018 are important indicators that the ERAS 
protocol is becoming increasingly common in Turkey 
[1]. However, according to studies conducted in 
Turkey, it seems that doctors and nurses’ knowledge 
of the ERAS protocols and practices is limited at 
insufficient levels [7], and all the recommendations of 
ERAS are not implemented as a whole, and doctors 
and nurses find it difficult to implement it despite 
increasing awareness [8]. The study results with a high 
level of evidence report that ERAS protocols are in the 
best interest of the patient. But the results of the study, 
which examined the awareness, knowledge, and 
practices of health professionals for ERAS protocols, 
suggest the question of what level of adequacy of 
protocol implementation transfer is. 

This study was conducted to evaluate the compliance 
of perioperative practices used on patients admitted in 
the General Surgery clinic with ERAS protocols.

Materials and Methods

Ethical considerations

In order to carry out the study, ethics committee 
approval was obtained from the Clinical Research 
Ethics Committee, Afyon Kocatepe University 
(approval number 2016/3-34), and written permission 
was obtained from the related institution and informed 
consent from the patients participating.   

Type of the study

This study is a descriptive type of research planned to 
assess the compliance of perioperative applications of 
patients in surgical clinics with the ERAS protocol and 
its impact on patient outcomes. The research which 
was performed as a single-centered was conducted 
in the General Surgery Clinic of Afyon Kocatepe 
University Hospital between November 2016 and 
January 2017. 

Participants 

This descriptive and prospective study was conducted 
in the General Surgery Clinic of a university hospital 
located in the city of Afyonkarahisar between 
November 2016 and January 2017.  The universe of 
the study consisted of 473 patients who were treated 
for surgery at the general surgery clinic at the time of 
the study. 17 patients who had emergency operations 
performed, 12 patients whose extubation was over 24 
hours, 2 patients who were foreign nationals and could 
not be communicated, 9 patients who did not agree to 
participate in the study, and 28 patients whose data 
could not be obtained completely, were excluded from 
the study. The study was completed with a total of 405 
patients who received perioperative patient care in the 
clinic, who were conscious and agreed to participate 
in the research (Figure 1). 

Data Collection

“The Patient Information Form”, “Patient Monitoring 
Form” and “ERAS Protocol Compliance Form” were 
used as data collection tools (Table 1). 

Data analysis

Analysis of the study data was completed by using 
SPSS version 20.0 (Armonk, NY: IBM Corp) package 
program. Descriptive statistics of continuous variables 
were shown with mean, standard deviation, minimum 
and maximum values, while descriptive statistics 
of categorical variables were shown with frequency 
and percentage. The Skewness-Kurtosis values and 
Shapiro-Wilk test were used to assess whether the 
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data were normally distributed. 

Results 

The average age of the patients was 49.68 ± 15.50, 51.9% 
were women, 43.7% were high school graduates, and 
51.1% were not working anywhere. A total of 70.6% 
of patients did not have any chronic disease, 30.9% 
have been smoking, and 56.3% never had previous 
surgery for any reason. A total of 33.3% of the patients 
included in the study had hepatopancreatobiliary, 
14.1% had a hernia, 10.9% had stomach-esophagus, 
10.9% had other, 9.4% had breast, 8.4% had rectum, 
6.9% had intestine and 6.2% had colon surgery. 

Distribution of which the patients’ perioperative 
process compliance with ERAS protocol is presented 
in Table 2. When the ERAS protocol compliance of 
preoperative period was examined; all the patients 

were informed about their diseases, surgery and the 
process of the surgery during the preoperative stages, 
37% of them had mechanical bowel cleansing, none 
of the patients were given carbohydrates orally, and 
applied premedication,  88.9% of them  were not 
applied to thromboembolism prophylaxis,  98.5% 
of them had prophylactic antibiotics applied 30-45 
min before, all patients were forced to fasting after 
midnight, and the average fasting period was found 
to be 10.91 ±  4.79 hours. During the intraoperative 
period, 44.4% of patients were used drain, 73.8% were 
administered antiemetic drugs, none of the patients 
had any application to provide normothermia 
(blankets, IV warm liquids, hot air systems, etc.), 
while long-acting anesthetics were preferred in 95.1% 
of patients, and the smallest possible incision was 
performed in all patients. In the postoperative period, 
29.4% of patients had an NG catheter and 87.7% had 

Figure 1. Study flow chart
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Table 1. Data Collection Tools 358 

Tools Features 
The Patient 
Information Form 

10-item questionnaire prepared by the researchers after a review of the 
relevant literature 

  
Patient Monitoring 
Form 

Includes perioperative vital signs, surgical information (such as surgery 
entry/ exit time, intubation time, duration of surgery), hemogram-
biochemistry - coagulation parameters, blood gas parameters, and Visual 
Analog Scale pain scale. Patients were asked to put a vertical mark on the 10 
cm straight line. Other information was obtained from the patient file. 

  
ERAS Protocol 
Compliance Form 

Consists of 3 sections and 20 articles in which perioperative applications on 
which the ERAS protocol is based are evaluated. The information required 
to complete this form was obtained from the patients' files 
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a urinary catheter inserted, 99.5% of patients had 
paracetamol and narcotic analgesics applied for pain 
control. While the liquid intake on the second hour 
and solid food on the fourth hour was not started 
for any of the patients. The mean time to start liquid 
foods was 9.38 ± 6.63 hours and the mean time to start 
solid foods was 15.06 ± 11.50 hours.  Patients were 
mobilized after a mean of 8.00 ± 2.46 hours, and the 
mean discharge times were 6.15 ± 4.51 days. 

Discussion 

The ERAS protocol introduces important innovations 
that move beyond classical surgical and anesthesia 
practices and can be characterized as radical. These 
innovations, which suggest changes regarding the 
entire journey of a patient that starts before the 
surgery and ends at home, were used since the 

1990s. They provide benefits such as facilitating and 
accelerating oral food intake, reducing hospital stay 
time and complications, providing early mobilization, 
and accelerating the return to daily life activities after 
discharge [2,3]. 

Having the patients to fast the night before surgery 
induces insulin resistance in the perioperative process 
negatively affects the nitrogen balance, and reduces 
the quality of life of patients [1]. In order to avoid 
these metabolic disadvantages in patients undergoing 
surgery, the European Society of Anesthesiology 
recommends that patients should stop taking solid 
foods 6 hours before surgery and liquid foods 2 hours 
before surgery [9]. Contrary to recommendations 
it is reported in the literature that patients still 
continue to be forced to fast for a longer time [10].  
It is recommended that the patients should be given 

Table 2. Perioperative processes and their distribution according to compliance with the ERAS protocols (n=405)
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Period Items 
Yes No 

n % n % 

Pr
eo

pe
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e 

Pe
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Preoperative information 405 100 - - 
Preoperative mechanical intestine cleansing 150 37 355 63 
Preoperative oral carbohydrate intake - - 405 100 
Preoperative assessment of general situation 399 98.5 6 1.5 
Premedication - - 405 100 
Thromboembolic prophylaxis 45 11.1 366 88.9 
Prophylactic antibiotic use 399 98.5 6 1.5 
Fasting after midnight 405 100 - - 
Solid foods 6 hours before surgery, liquid foods 2 hours before 
surgery - - 405 100 

Preoperative fasting time (hour) (Mean ± SD) 10.91 ± 4.79 

In
tr

a-
op

er
at

iv
e 

Pe
ri

od
 

Drain use 180 44.4 225 55.6 
Antiemetic use 299 73.8 106 26.2 
Maintaining normothermia - - 405 100 

Anesthesia procedure 
Short-acting anesthetics 20 4.9   
Long-acting anesthetics 385 95.1   

Surgical incision 

Transverse - -   
Longitudinal  - -   
The smallest possible 405 100   
Large enough to enable ease-of-
work - -   

Po
st

op
er

at
iv

e 
Pe

ri
od

 

NG intubation 119 29.4 286 70.6 
Urinary catheterization 355 87.7 50 12.3 

Analgesics 
Administration 

Epidural anesthesia + paracetamol 1 0.2   
Paracetamol + narcotic 403 99.5   
NSIA 1 0.2   

Start to take liquid foods at 2. hour - - 405 100 
Start to take solid foods at 4. hour - - 405 100 
Mean duration before starting liquid food intake after surgery 
((hour) Mean ± SD 9.38 ± 6.63 

Mean duration before starting solid food intake after surgery 
(hour) (Mean ± SD) 15.06 ± 11.50 

Mobilization time (hour) (Mean ± SD) 8.00 ± 2.46 
Discharge (day) (Mean ± SD) 6.15 ± 4.51 

 385 

 386 
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800 ml of carbohydrate drinks until midnight before 
surgery and 400 ml 2-3 hours before surgery [1]. In 
studies, patients whose fasting period was shortened 
by carbohydrate-containing liquids had better insulin 
and inflammatory parameters, fewer indicators of 
malnutrition (handgrip strength, etc.), and shorter 
hospitalization period [11,12].  It was observed in 
this study that all the patients were made to fast 
after midnight, none of the patients were given oral 
carbohydrates therefore the protocol recommended 
by ERAS was not followed at all. In this study, it 
was found that the mean fasting time of patients was 
10.91±4.79 hours (solid and liquid food intake was 
stopped at the same time). This may be related to two 
factors: the patients being inadequately informed by 
the healthcare professionals, who evaluated the patient 
last, about how to fast and the duration of fasting in 
accordance with the protocols, and the socio-cultural 
levels of the community where the study carried out. 

The purpose of premedication is to reduce the stress 
response and anxiety caused by surgery. In recent 
studies, there have been no evidence-based results 
that premedication reduces anxiety [13]. Therefore, 
unnecessary premedication should be avoided [1]. 
In this study, it was found that none of the patients 
undergoing surgery were applied premedication 
(anxiolytic or sedative agent) during the preoperative 
period, which shows compliance with ERAS protocols.

It has been recommended that thromboembolic 
therapy be initiated in the preoperative period [1] and 
that prophylaxis is continued after discharge in order 
to reduce/eliminate the risk of deep vein thrombosis 
and pulmonary embolism, which causes serious 
complications in the postoperative period [14]. In this 
study, 11.1% of the patients were detected to be given 
antithromboembolic medications in the preoperative 
period.  

Antibiotic prophylaxis is recommended in the 
preoperative period to prevent and reduce wound 
site/surgical area infections that may develop in the 
Post-operative period [15]. In this study, antibiotic 
prophylaxis was given to 98.5% of the patients, who 
underwent surgery, in the preoperative period. Third-
generation cephalosporin antibiotics, administered 
30-45 min before surgical incision, were preferred 
for antibiotic prophylaxis. In studies examining this 
issue, it has been reported that the rate of infection 
development at the surgical site was lower and the 
duration of hospital stay was shorter in patients 
undergoing antibiotic prophylaxis [16].

 Although there is no definite recommendation about 

the shape of the incisions in the ERAS protocols, it is 
reported that the smallest possible incision should 
be used [1]. In a systematic review investigating the 
effects of incisions in abdominal surgery on patients, 
it was reported that the need for narcotic analgesics 
was lower in patients with transverse incisions while 
the deterioration of pulmonary function was high in 
patients with longitudinal incisions [17]. In this study, 
it was determined that there was no standard choice of 
incision, therefore the incisions were made according 
to the surgical interventions, and the smallest possible 
incisions were made.

Maintaining preoperative normothermia is quite 
important. Warming the patients during the 
perioperative period has been reported to be effective 
in reducing postoperative pain, wound infection, 
and tremor [18]. In this study, it was detected that 
the methods for maintaining normothermia were 
not applied to the patients (blanket, IV fluid, heater, 
etc.). In the intraoperative period, the mean body 
temperature of the patients was 35.42±0.33 °c (n=38), 
while 36.03±0.20 °C in the postoperative period.

Drains placed in the intraoperative period are 
traditionally used to ensure postoperative fluid 
accumulation and drainage of fluid that will occur 
with a possible anastomosis leakage. But drain creates 
a physical barrier in the patient, can prevent the 
mobilization of the patient, and makes pain control 
difficult [7]. It has also been shown that the use of 
drains has no effect on anastomosis leakage [19]. For 
this reason, routine use of drains should be avoided, if 
it is used, the drains used should be removed as soon 
as possible [1]. In this study, 44.4% of patients had 
drains placed in during the intraoperative period. 

In this study, it was determined that the rate of 
patients who had a nasogastric catheter (NG) was 
29.4% and that the NG catheter was removed after an 
average of 2.30 ± 1.79 days in the postoperative period. 
In patients undergoing colon surgery, it was reported 
that with the use of ERAS protocols, the patients used 
NG decreased from 88.3% to 9.6% and the NG removal 
time was 2.5 days on average [20]. These results show 
similarities to our study. 

The ERAS protocol argues that liquid food on the 
2nd hour and solid food intake on the 4th hour of the 
post-operative period should be encouraged for the 
patients [1]. Studies conducted in different countries 
indicate that the earlier oral feeding starts for the 
patients the shorter the time of the first defecation and 
the duration of hospital stay is [21,22], not the presence 
of anastomosis leakage and abscess and the patient 
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satisfaction was high [23]. In laparoscopic colorectal 
resection surgery, in addition to preoperative oral 
carbohydrate administration in accordance with 
ERAs recommendations, patients, who switched to 
post-operative oral nutrition early had faster recovery 
of their postoperative clinical functions, decrease in 
recovery time and decrease in-hospital stay [24]. In 
this study, none of the patients have been begun the 
liquid food on the 2nd hour and solid food intake 
on the 4th hour of the post-operative period. It was 
determined that the mean start time of liquid food 
intake was 9.38±6.63 hours, and the mean start time of 
solid food intake was 15.06±11.50 hours.

Early mobilization of patients is recommended in 
the postoperative period [1]. Pain control should 
also be provided for adequate mobilization [25]. It 
was detected in studies examining the relationship 
between the postoperative mobilization and 
pulmonary complications that patients not mobilized 
early enough had a higher incidence rate of 
pulmonary complications, patients with pulmonary 
complications had extended hospital stay [26], and 
58% of the patients were managed to be mobilized 
later [27]. In this study, the mean mobilization time 
of the postoperative period was determined to be 
8.00±2.46 hours.

Conclusion

Findings obtained from this study examining how 
much ERAS protocols, which include evidence-based 
applications, reflect on the clinic show that, none of 
the patients were given oral carbohydrates and the 
fasting was kept for a long time. It also indicated that 
necessary applications were not used to maintain the 
normothermia for the patients, early oral feeding not 
started, drains and urinary catheterization was still 
being used at high percentages. This study offers 
important results in that it shows that the compliance 
of routine clinical perioperative practices with the 
ERAS protocol is not sufficient.  The rate of compliance 
could be increased by raising healthcare professionals’ 
awareness by providing them with better training on 
the ERAS protocols, supporting their participation 
in the training, and providing individualized ERAS-
compliant care from the point of admission till 
discharge to patients undergoing surgical operations 
which use a multi-disciplines.
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