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Enhanced Recovery after Surgery (ERAS) Protocol Adherence in a Specialist Hospital Surgical Practice: A Closed-Loop Audit


Abstract
Background/Objectives
[bookmark: _t0q5bux9xpwf]Enhanced recovery after surgery (ERAS) is a comprehensive perioperative care concept that focuses on evidence-based multidisciplinary, standardized, and patient-centered approach with the aim of enhancing the quality of postoperative recovery. An audit of a hospital’s surgical service ERAS practices in the absence of a structured programme, helps identify where it is lacking and how to be improved while also being incorporated into the system.

Methods 
The study employed a mixed methods approach, involving a dual-cycle closed-loop audit. 
First cycle; 
There was a retrospective audit of 150 patients chosen by convenient sampling who underwent elective abdominal surgery at Mary Immaculate Specialist Hospital in Benin between 15th of October 2023 to 15th of October 2024. Every component of ERAS was carefully noted in patient’s records and adherence to 16 (pre-operative, intra-operative and post-operative) components from the ERAS guidelines were analyzed. 
Second cycle; 
The re-audit involved convenient sampling of 65 surgical cases and using the same eligibility criteria as in the first cycle but with prospective data collection and was conducted between November 2024 and May 2025.

Results 
A total 215 surgical cases were reviewed; comprising 150 in the first cycle and 65 in the second cycle and all pertained to elective abdominal surgeries. The demography consists of 125 females, 25 males, and with a mean age of 36.75 years (14.75) (range of 11 to 80 years), while in the second cycle, twenty (20) adult males, forty five (45) adult females, with a mean age of 36.7 (12.56). Elective abdominal surgeries included were cesarean section, total abdominal hysterectomy, myomectomy, appendectomy and explorative laparotomy. Overall adherence to items required in the ERAS protocol was 47.6% at our hospital even before the ERAS program was implemented. After implementation, overall adherence was increased to 86.8%. In the first cycle, post-operative stay of 66% of the patients was > 48hrs, however this improved in the second cycle as post-operative stay of 73.3% of patients was < 48hrs.

Conclusion
The surgical team’s compliance to ERAS in the absence of an established programme or checklist revealed inconsistencies in adherence and the need for development of protocols and formation of a dedicated team. These indeed brought about a positive change in our hospital as re-audit showed improved compliance to ERAS and reduction in post-op hospital stay.
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1.1 Introduction
Enhanced recovery after surgery (ERAS) is a set of multidisciplinary, evidence proven guidelines devised by Dr Henrik Kehlet, to enhance post-operative recovery in various surgical branches [1]. It is a comprehensive perioperative care concept that focuses on evidence-based multidisciplinary, standardized, and patient-centered approach with the aim of enhancing the quality of postoperative recovery [2]. With its proven efficacy, ERAS has demonstrated remarkable benefits, including a reduction in hospital stay duration and a decrease in postoperative complications [3-4]. Originally introduced for colorectal surgery, the application of this innovative approach has expanded to various surgical specialties, including major abdominal, head and neck, spinal, obstetric, orthopedic, breast, thoracic, and cardiac surgeries [5]. Consequently, ERAS has gradually emerged as the gold standard for perioperative care across different types of surgical interventions [6]. 

Despite the well-documented benefits of improving postoperative recovery, effective implementation in surgical practice settings remains challenging much more in a resource poor setting. Its successful implementation in surgical practice necessitates alterations to conventional surgical practices, interdisciplinary hospital staff collaboration, and embracing evidence-based practices. Unfortunately, in a low resource setting various barriers such as reduced man power, resistance from health-care professionals, and resistance from patients and limited resources may impede ERAS implementation [7]. 

We report the findings of an audit of current adherence to the ERAS guidelines for all elective abdominal surgical procedures in our hospital, detail the recommendations in the appendices, and report the second cycle findings after the recommendations were employed.

1.2 Materials and Methods
This study was conducted in the surgical services of the Mary Immaculate Medical Centre, a Missionary Specialist hospital in Benin, Nigeria. The study employed a mixed methods approach, involving a dual-cycle closed-loop audit, to audit ERAS practices. The first cycle was the baseline audit and involved a retrospective audit of 150 patients chosen by convenient sampling who underwent elective abdominal surgery in the hospital between 15th of October 2023 to 15th of October 2024.  Emergency and day case surgeries were excluded. Every component of ERAS was carefully noted in patient’s records and adherence to 16 (pre-operative, intra-operative and post-operative) components from the ERAS guidelines, pertaining to surgical care were analyzed. 

The second cycle (re-audit) involved convenient sampling of 65 surgical cases using the same eligibility criteria as in the first cycle but with prospective data collection and was conducted between November 2024 and May 2025. Prior to this, intervention strategies incorporating standards of ERAS care from published guidelines were discussed in a multidisciplinary clinical meeting. This has been shown to be the most appropriate approach to use when implementing change in performance in a clinical setting [8]. Recommendations were adopted and are detailed in the appendices (Appendix 1). Hospital management accepted and implemented the recommendations, while compliance to adherence was monitored. Simple descriptive statistics were used to analyze the data. All data entry and analysis were performed using Microsoft Excel 2016.

1.3 Results 
In this study, 215 surgical cases were reviewed; comprising 150 in the first cycle and 65 in the second cycle and all pertained to elective abdominal surgeries. The demography consists of 125 females, 25 males, and with a mean age of 36.75 years (14.75) (range of 11 to 80 years), while in the second cycle, 65 cases were included. The demography in the second cycle consists of twenty (20) adult males, forty five (45) adult females, with a mean age of 36.7 (12.56) (range of eight to 15 to 65 years) (table 1). Elective abdominal surgeries included were cesarean section, total abdominal hysterectomy, myomectomy, appendectomy and exploratory laparotomy (table 2)



Table 1 Demography
	Characteristics
	First cycle
	Second cycle

	
	N                 %
	N            %

	 Sex                Female
	125             83
	45            75

	Male
	25               17
	20            25

	Age (years)
	
	

	Age (years)       < 18yrs
	30               20
	                    13              20

	    18 -59yrs
	105             70
	                    45             69.2

	    > 60yrs
	15               10
	                      7             10.8


	Total No
	150             100
	     65          100

	Mean (SD)
	36.75 (14.75)
	       36.70 (12.56)



Table 2 Elective abdominal procedures
	Procedure
	First cycle
	Second cycle

	
	N              %
	N              %

	Caesarean section
	47             31.3
	30             46.2

	Appendectomy
	37             24.7
	12             18.5

	Total Abdominal Hysterectomy
	10              6.7
	3               4.6

	Exploratory laparotomy
	33              22
	5               7.6

	Myomectomy
	23              15.3
	15              23.1


	Total
	150            100
	65              100





Table 3: Compliance scoring as a percentage of the various factors
	
Excellent (90 – 100%)

                  X
	
Good (60 – 90%)

                    X
	
Poor (<60%)

X







Table 4 Measure of compliance to components of ERAS
	FIRST CYCLE
	
	SECOND CYCLE
	


	ERAS  Measures
	Results
	Percentage compliance (%)
	Overall compliance      (%)
	Results 

	Percentage compliance
	Overall compliance  

	PRE OP
	
	
	19 X
	
	
	83.5 X

	Correction of anemia
	40/40
	100
	
	65/65
	100
	

	Correction/control of diseases (T2DM)
	25/25
	100
	
	5/5
	100
	

	Carbohydrate loading**
	0/125
	0
	
	41/60
	68.3
	

	Pre op fasting  2hrs for liquid
	0/150
	0
	
	57/65
	87.7
	

	Pre op fasting 6hrs for solids
	22/150
	14
	
	54/65
	83
	

	Thrombo-prophylaxis++ 
	0/150
	0
	
	39/65
	60
	

	Chlorhexidine bath
	0/150
	0
	
	56/65
	86
	

	INTRA  OP
	
	
	66 X
	
	
	98 X

	Antibiotics prophylaxis
	143/150
	95
	
	65/65
	100
	

	Anti-emetic
	5/150
	3
	
	62/65
	95
	

	Chlorhexidine skin preparation
	150/150
	100
	
	65/65
	100
	

	POST OP
	
	
	57.8 X
	
	
	78 X

	Early ambulation
	150/150
	100
	
	65/65
	100
	

	Diet within 24hrs
	65/150
	43
	
	49/65
	75
	

	Thrombo-prophylaxis
	9/150
	6
	
	37/65
	56
	

	Opioid sparing analgesia (paracetamol, NSAID, epidural)
	45/150
	30
	
	42/65
	65
	

	Normoglycemia
	35/35
	100
	
	4/4
	100
	

	Urethral catheter removal (< 48hrs)
	110/150
	73
	
	62/65
	95
	

	Peritoneal drain removal (<72hrs)
	35/66
	53
	
	20/35
	57
	

	
	
	Total
	47.6 X
	
	Total
	86.8 X


++ (TED stockings, prophylactic heparin)            ** (Administration of carbohydrate-rich drink before surgery)
In the first cycle, as shown in Table 3 & 4, poor compliance 19% was achieved to the pre-operative components with only excellent compliance in pre op correction of anemia and medical condition. The intra operative period compliance was good (66%) however with poor compliance with anti-emetic use. The post-operative compliance was poor (57.8%) particularly early commencement of diet, thrombo-prophylaxis and use of opioid sparing analgesia. The following results lead to the formulation of the recommendations seen in appendix 1.
Overall adherence to items required in the ERAS protocol was 47.6% at our hospital even before the ERAS program was implemented. After implementation, overall adherence was increased to 86.8%. In the first cycle, post-operative stay of 66% of the patients was > 48hrs, however this improved in the second cycle as post-operative stay of 73.3% of patients was < 48hrs.

Table 5: Post-operative hospital stay
	Post op hospital stay (days)
	First cycle         n (%)
	Second cycle
n (%)

	< 24hrs
	15 (10)
	12 (20)

	24 – 48hrs
	36 (24)
	32 (53.3)

	> 48hrs
	99 (66)
	16 (26.7)



1.4 Discussions 
ERAS includes components of patient care which begin from the time when the patient is planned for surgery in the outpatient department (OPD) till time of discharge [9]. For successful implementation of a multiple component guideline standard operating protocol should be drawn up and a dedicated trained team should be installed to achieve the goal [10]. We performed this audit to study the compliance to the guidelines prescribed by the ERAS for abdominal surgeries in the absence of a checklist and a dedicated team. . 

We found that among the ERAS protocols, preoperatively, fasting 2hrs for liquid, Pre op fasting 6hrs for solids, thrombo-prophylaxis, and chlorhexidine bath were relatively poorly adopted. 
Carbohydrate loading and avoidance of prolonged preoperative fasting reduce catabolic response to surgical stress [11]. The poor compliance noted in this study highlighted the need for co-ordination between the anaesthetists and surgeons and enforcement by nurses. Although a few studies fail to support routine use of chlorhexidine for prevention of surgical site infection (SSI) [12–14], it is still a low cost effective intervention that can be used in order to reduce bacterial contamination of skin, and has been given a strong grade of recommendation [15]. Knowledge dissemination and concerted effort among the care giving team will allow team co-ordination for adherence. 
Worthy of mention is the adherence to use thrombo-phylaxis both pre & post operatively which showed relatively poor compliance. Prevention of VTE could be by the use of anticoagulant drugs: heparin, fondaparinux, warfarin, rivaroxaban and dabigatran. Also non-pharmacological means have been shown to significantly reduce risk of VTE [16]. Mechanical methods of thrombo-prophylaxis include the use of elastic stockings, intermittent use of pneumatic compression devices/foot pumps and mobilization to improve the venous blood flow in conditions predisposing to venous stasis [17]. Bikdeli et. al observed that despite availability of different effective pharmacological and mechanical thrombo-prophylactic methods and clinical guidelines, adherence rate still remained very low among practitioners[18]. In a study carried out in Edo State, Nigeria, over 90% of the respondents demonstrated a good understanding of the concept of thrombo-prophylaxis. Many of them also agreed that thromboembolism is a significant problem among hospitalized patients. However, only 20% consistently administer thrombo-prophylaxis to at-risk patients [19]. This can be attributable to the cost of use of these agents vis-à-vis the average socioeconomic class of the high risk population in need of these agents. 

In this audit, as seen in the initial loop there was poor compliance with use of non-opioid analgesic with pentazocine and tramadol being the culprit. Opioids are an effective therapy for severe pain, and their use remains a mainstay of treatment for pain control after surgery. However, use of opioid medication comes with significant side effects including ileus, respiratory depression, and nausea and vomiting [20]. An opioid sparing multimodal pain relief approach is recommended to improve functional recovery [21, 22].

1.5 Conclusion
The unbiased retrospective recording of the events which was not disclosed to the surgical team to avoid “Hawthorne Effect”, [23] assessed the surgical team’s compliance to ERAS in the absence of an established programme or checklist and revealed inconsistencies in adherence and the need for development of protocols and formation of a dedicated team. These indeed brought about a positive change in our hospital as re-audit showed improved compliance to ERAS and reduction in post-op hospital stay.  These welcome a break from conventional shackles to embracing these guidelines in order to improve patient surgical care.





Appendix 1
Practice recommendations 
The following recommendations were made, adherence monitored, and a timeline of one year was chosen to assess the impact of our interventions. 
· Training and education of allied surgical staff on ERAS program.
· Ensure all patients are educated on the ERAS program pre-operatively.
· Ensure adequate counseling of patients about the timings for fasting for fluid and solids pre-operatively.
· Ensure patients admitted pre-operatively have chlorhexidine bath of the operative site.
· Counsel patients on need for thrombo-prophylaxis in the pre & post operative period and encourage procurement and subsequent use.
· Ensure provision of anti-emetic to the anesthetist and subsequent administration intra operatively. 
· Encourage surgeons to prescribe non opioid analgesic in their post op order with discussion and provision of multi-modal approach for good post-op pain control.
· Encourage resident medical officers on prompt review of abdominal drains in the post-operative period to promote early discontinuation.

Ethical approval
The audit protocol was approved by the ethical Institutional Review Board of the Hospital.
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