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Abstract: 
Perforation peritonitis is one of the most common surgical emergencies of the field of general surgery. The 
incidence of hollow viscus perforation, the site of the perforation, and the age of onset in developing nations have 
a wide range of variability, with the trends evolving progressively. The etiologies responsible for peritonitis 
secondary to perforation differ between developing and developed nations. The present study was conducted as a 
prospective observational study on patients who underwent Emergency surgery for Perforation peritonitis in the 
Department of General Surgery, at a tertiary care center of Madhya Pradesh during the period 2023 to 2025. This 
is a hospital based comparative study. Sample size in present research was 100. Patients were predominantly 
Males (84%) and the remaining were Females (16%). 61% patients (61 out of total 100 enrolled patients) had no 
co-morbid conditions. While 39% patients had diverse kind pre-existing co-morbid conditions with different 
degree of overlapping i.e. one patient having multiple co-morbid conditions along with that modalities of surgery 
also observed for diverse types of surgeries. Patients were initially allowed fluid intake and eventually were 
allowed solid diet. 27% patients were allowed fluid intake within the first 3 days post-operatively 28% patients 
enrolled in the study were allowed solid meals before fifth post- operative day Out of the 100 patients enrolled in 
the study, 30% had their Nasogastric tube/Ryle’s tube removed within the first 3 days. 21% patients needed extra 
analgesia while 79% patients had no need for any sort of extra analgesia apart from the analgesic care given as 
per the adapted ERAS protocol. Perforation peritonitis in India is quite different from what it is in Western 
countries. Early diagnosis, effective pre-operative resuscitation, and early operation with adequate antibiotics are 
the cornerstones to decreasing morbidity and mortality. The ERAS protocol is an inexpensive and feasible strategy 
for patients who undergo an emergency laparotomy for perforation peritonitis. It reduces stress responses, which 
improves post-operative results like quicker return of bowel function and early mobilization. Application of ERAS 
can reduce recovery time, reduce the need for analgesia, and reduce hospital stays. 
Keywords: ERAS, Perforation Peritonitis, Emergency Laparotomy. 
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Introduction

Perforation peritonitis is amongst the most 
frequently encountered surgical emergency in 
general surgery [1]. It is a gravely morbid condition 
with a mortality rate that can range from almost 6% 
to up to 27%, and after appendicitis and intestinal 
obstruction, it is the third most common cause of 
surgical abdomen [2,3].  

Some of the etiological conditions associated with 
Perforation Peritonitis include gastric perforation as 
a result of peptic ulcer, appendicular perforation, 
bowel perforation due to typhoid & abdominal 
tuberculosis, Meckel's diverticulum, diverticulitis, 
trauma, malignancies of the gastrointestinal tract, 
ingestion of foreign body, perforations of the gall 
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bladder, perforation as a sequela of intestinal 
obstruction, and iatrogenic perforation [4]. 
Incidence of perforation of hollow viscus, the site of 
perforation, and age at which it occurs are all 
variable in the developing world, and the trends are 
ever changing. The spectrum of etiologies leading to 
peritonitis as a result of perforation differs in the 
developing world, from that in the developed parts 
of the world [5]. 

Perforation of any portion of the GI tract within the 
abdominal cavity leads to inflammation in the 
peritoneal cavity i.e. peritonitis as well as it becomes 
a nidus for the spread of intra-abdominal sepsis. 
Despite all the advancements that have been 
developed in the surgical techniques, 
antimicrobial/antibiotic therapy and intensive care 
support, management of peritonitis continues to be 
highly demanding, challenging and convoluted. 
Most patients present late, with septicemia with few 
of them even in septic shock, thus increasing the 
incidence of morbidity as well as mortality [6]. 

Enhanced Recovery After Surgery (ERAS) is an 
evidence-based multimodal peri-operative protocol 
which intends to reduce the effects of the stress 
response which develops as a result of the surgery, 
and it also intends to promote an early return of 
function [7]. It has been observed that providing 
peri-operative care using ERAS protocol reduces 
both, the time to recovery as well as the rates of 
complications in the post-operative phase while also 
lowering the cost of health care thus proving it to be 
cost-effective as compared to the conventional peri-
operative care [8,9]. This protocol recognizes, 
divides, and adapts each step taken throughout the 
peri-operative care of the patient to promote an 
efficient and safe progression from pre-operative 
state to discharge and rehabilitation [10]. 

A large body of evidence demonstrates the success 
rates of ERAS protocol, showing decreased 
recovery times, shortened hospital stays, reduction 
in hospitals costs, and increased patient satisfaction. 
Reports have been published which suggest that 
enhanced recovery protocols can provide better 
long-term survival rates; however, these results are 
quite recent and need to be studied further [11, 12] 

Based on the recommendations in the original 
Higher-Risk Surgical Patient 2011 document and the 
2009 ERAS guidelines, teams in the United 
Kingdom began to develop an ERAS approach to 
laparotomies that are being performed as emergency 
surgeries. [13-16] 

Hence, we have undertaken the present study to 
observe various dimensions of care that should also 
be delivered to the patient who is going to undergo 
care in the pre-operative phase as per the ERAS 
protocols and post-operative care and outcomes in 
patients undergoing Emergency Surgery for 

Perforation Peritonitis using ERAS Protocol so as to 
produce maximum output through ERAS to patient 
coming in emergency department. 

Materials and Methods: 

The present study was conducted as a prospective 
observational study on patients who underwent 
Emergency surgery for Perforation peritonitis in the 
Department of General Surgery, at tertiary care 
center of central Madhya Pradesh during the period 
November 2023 to Feb 2025. This is a hospital-
based comparative, observational, prospective 
study. 

Study Population: Patients getting admitted in the 
department of General Surgery with Diagnosis of 
Perforation peritonitis 

Inclusion Criteria: All patients who came to 
Hamidia Hospital with Perforation peritonitis and 
who gave consent for Emergency surgery and peri-
operative care based on the Adapted ERAS Protocol 

Exclusion Criteria 

• Patients who sustain viscera perforation due to 
abdominal trauma 

• Perforation Peritonitis patients who did not give 
consent for Emergency surgery and peri-
operative care as per the Adapted ERAS 
Protocol. 

• Patients having any complications in post 
operative care. 

Written consent was obtained from all the study 
participants after explaining them the nature and 
purpose of study. They were ensured that 
confidentiality will be maintained and option to 
withdraw from the study will always be kept open. 

Methodology 

After obtaining ethical clearance from the 
institutional ethical committee, study was conducted 
and all the patients fulfilling the inclusion criteria 
were enrolled. Detailed history regarding 
sociodemographic variables such as age, gender, 
residence, socioeconomic status, marital status were 
obtained and entered in the questionnaire. Detailed 
history of present illness, along with past medical 
and surgical history was obtained. All the patients 
were then subjected to detailed general and local 
examination and findings were documented. Vitals 
such as Pulse, Blood pressure, Respiratory rate, 
Saturation were recorded and entered in the 
questionnaire. Anthropometric variables such as 
height & weight were measured and then BMI was 
calculated. 

All patients were then subjected to detailed 
investigations such as – 

• CBC (Complete Blood Count) with platelet 
count 
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• Serum Electrolytes (Na+, K+, Ca++) 
• Random Blood Sugar 
• Abdomen erect Xray AP View 
• USG Abdomen 

Patient’s outcome was then recorded as – 

• Length of hospitalization 
• Post operative day of passage of first flatus 

• Post operative day of passage of first stool 
• Post operative day of nasogastric tube removal 
• Post operative day of urinary catheter removal 
• Post operative day of abdominal drain removal 
• Post operative day of starting fluid diet 
• Post operative day of starting solid diet 
• Need for extra analgesia.

 
Table 1: Management provided as per the Adapted ERAS protocol [14] 
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Results 

Finally, during study duration, a total of 134 subjects 
arrived to the hospital with abdominal perforation of 
which 100 were considered for the study and 34 
were dropouts because of various reasons. 

The sample size of this study was 100. Majority of 
these patients were Males (84%) while the 
remaining were Females (16%). The observations 
are depicted in table 1  

The findings of the study are tabulated as under -

Table 2: Sex distribution of patients enrolled in the study. 
Male Female Total 
84 16 100 

 
Table 3: Age distribution of patients enrolled in the study. 

15-30 years 30-45 years 45-60 years 60 years and above 
24 39 24 13 

 
Out of the 100 patients enrolled in this study, 
majority (39%) belonged to the age group 30-45 
years. While 24% patients belonged to the age group 

15-30 years, 24% in age group 45-60 years and only 
13% patients belonged to the age group of 60 years 
and above.

 
Table 4: Distribution of patients based on their co-morbidities 
Type of comorbidity Number of patients 
None 61 
Hypertension 7 
Diabetes Mellitus 5 
H/O TB 12 
Coronary artery disease 3 
Bronchial asthma 2 
Psychiatric illness 1 
Hepatitis 3 
Surgical intervention 2 
HIV 3 
Hemorrhoids 4 

 
Patients enrolled in the current study were asked 
about the existence of any co-morbid conditions as 
a part of general evaluation. 

61% patients (61 out of 100 patients enrolled) were 
found to have no co-morbidities. While 39% patients 
had different kinds pre-existing co-morbid 
conditions showing variable degree of overlap i.e. a 
single patient showing multiple co-morbidities. 

12% patients were found to have had a history of 
Tuberculosis (including both pulmonary and extra-
pulmonary). 7% patients were found to be 
hypertensive and on medication while 5% patients 

were known diabetics. 3% patients had a history of 
CAD (coronary artery disease) and were on 
medication for the same and 2% patient were 
asthmatic. 

Psychiatric disorder was found to be an associated 
illness in 1% patients. 3% patients were found to be 
HIV+ (positive for HIV) and 2% patients had a 
history of abdominal surgical intervention done in 
the past. 3% patients were found to be positive for 
Viral Hepatitis. 4% patients were found to be known 
cases of hemorrhoids.

 
Table 5: Distribution of patients based on the type of procedure performed during emergency 

laparotomy. 
Procedure performed Number of patients 
Grahams’s Patch Repair 36 
Modified Grahams’s Patch Repair 20 
Appendectomy 6 
Primary repair of perforation with or without stoma formation 20 
Resection and Anastomosis with or without proximal stoma formation 7 
Exteriorisation of perforated segment with or without resection 11 
Total 100 

    
Patients enrolled in the current study were subjected 
to Emergency Laparotomy and based on various 

factors including - Site of perforation, size of 
perforation, general condition of the patient, 
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condition and viability of the bowel, extent of 
peritoneal contamination and surgeon’s preference. 

patients underwent different kinds of procedure to 
treat perforation peritonitis. 

In our study, it was observed that majority (56%) of 
the patients were found to have Gastric perforation 
who underwent either Grahams’s patch repair (36%) 
or Modified Graham’s patch repair (20%) patients 

were managed with primary repair of the perforation 
with or without stoma formation. In 11% patients the 
perforated segment was exteriorized as a loop stoma 
or a double barrel stoma with or without resection. 
Resection and anastomosis with or without stoma 
formation was performed in 7% of the patients 
enrolled and in 6% patients only an Appendectomy 
was performed.

 
Table 6: Distribution of patients based on length of hospitalization 

Length of Hospitalization Number of patients % patients 
0-7 days 40 40% 
8-14 days 53 53% 
5-21 days 4 4% 
> 21 days 3 3% 

 
Length of hospitalizations was observed as one of 
the outcomes for the patients enrolled in this study. 

Out of the 100 patients enrolled, 40% were 
discharged within the first week, while 93% patients 

were discharged before the end of second week i.e. 
53% patients were discharged between day 8 to day 
14 of admission. 4% patients were discharged 
between 2nd and 3rd week. 3% cases had to remain 
hospitalized for longer than 3 weeks.

Table 7: Distribution of patients based on passage of first flatus 
Day of Passage of First Flatus Number of patients 
0-3 days 80 
4-7 days 20 

 
In the post-operative phase, the patients were closely 
observed for various outcomes, one of which was 
day of passage of first flatus and the observations 
made, were as follows – 

80% patients experienced passage of first flatus 
within the first 3 days of undergoing laparotomy, 
while 20% patients had the passage of first flatus 
between post-operative day 4 to post-operative day 
7.

Table 8: Distribution of patients based on passage of first motion 
Day of Passage of First Motion Number of patients 
0-3 days 19 
4-7 days 81 

            
Post-operative day on which patients passed their 
first stools after surgery was noted and following 
observations were made – 

19% patients passed their 1st stool before post-
operative day 4 of undergoing laparotomy, while 
81% patients had the passage of first motion 
between post- operative day 4 to post-operative day 
7.

Table 9: Distribution of patients based on day of starting fluid diet 
Day of Starting Fluid Diet Number of patients 
0-3 days 27 
4-7 days 73 

   
As a part of the study, it was observed when the 
patients were allowed orally. Patients were initially 
allowed fluid intake and eventually were allowed 
solid diet. 27% patients were allowed fluid intake 

within the first 3 days post-operatively. 73% patients 
were allowed fluids orally between post-operative 
day 4 to 7.

 
 

Table 10: Distribution of patients based on day of starting solid diet. 
Day of Starting Solid Diet Number of patients 
0-4 days 28 
5-8 days 72 
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28% patients enrolled in the study were allowed 
solid meals before fifth post- operative day i.e. 
within the first 4 days of undergoing emergency 

laparotomy, while 72% patients were allowed solid 
diet between 5th and 8th post-operative day.

 
Table 11: Distribution of patients based on day of removal of NG tube 

Day of Removal of NG tube Number of patients 
0-3 days 30 
4-7 days 70 

 
Out of the 100 patients enrolled in the study, 30% 
had their Nasogastric tube/Ryle’s tube removed 
within the first 3 days. 

NG tube was kept in place and was removed 
between post-operative day 4 and 7 in 70% patients.

Table 12: Distribution of patients based on need for extra analgesia 
Need for extra analgesia Number of patients 
Yes 21 
No 79 

       
Patients undergoing emergency surgery for 
perforation peritonitis who were enrolled into the 
study received care as per the adapted ERAS 
protocol. 

Amongst them, 21% patients (21 out of 100 patients 
enrolled) needed extra analgesia while 79% patients 
had no need for any sort of extra analgesia apart 
from the analgesic care given as per the adapted 
ERAS protocol. 

Discussion: 

Perforation peritonitis is identified as one of the 
most frequent surgical emergencies in general 
surgery [1]. Even in this fast-paced 21st century, an 
era of swift progress and unparalleled advances in 
diagnostic and therapeutic methods, secondary 
peritonitis as a result of perforation of any hollow 
viscus organ continues to be a leading and life-
threatening condition. The condition is linked with 
appallingly high morbidity and a mortality rate that 
can be very variable, ranging anywhere from close 
to about 6% to as high as 27%. The frequency of 
perforation occurring in the hollow viscus, the 
particular location where the perforation takes place, 
and the age at which such events occur can be very 
varied in the developing world, and these patterns 
are in a state of continuous flux and change over 
time. Furthermore, the diversity of etiological 
factors that are responsible for secondary peritonitis, 
which occurs as a result of perforation of any hollow 
viscus gastrointestinal organ, shows significant 
differences in the developing parts of the world 
compared to those that are prevalent in more 
developed parts [5]. 

Such patients are likely to present to medical care 
late in the course of their condition, and it is hence 
important to utilize a systematic and sequential 
approach to ensure that they get the appropriate 
management they deserve. The condition not only 
requires a thorough and detailed understanding of 
the clinical presentation a patient with perforation 

peritonitis can present with, which is pivotal to 
enable an accurate and timely diagnosis, but it also 
requires a good understanding of the frequent 
underlying causes that can guide the surgeon on 
providing the most optimal surgical intervention 
possible. 

The epidemiological spectrum of perforation 
peritonitis in India varies from that in the western 
countries. It is more commonly encountered in the 
younger age groups in the tropical countries such as 
India as compared to the studies done in the West [9-
11]. 

In our study the majority of the patients (39%) 
belonged to the age group of 30-45 years with the 
median age of 40 years. Similarly, the mean age of 
patients undergoing emergency surgery for 
perforation peritonitis in a study conducted by 
Pranavi AR et al (2022) was 45.06 ± 13.7 and 47.47 
± 14.8 in the ERAS group and the standard care 
group respectively[12, 18]. 

Our findings were supported by the findings of 
Jhobta RS et al (2006) in which the authors studied 
the spectrum of perforation peritonitis in India and 
reported the mean age of patients in their study to be 
36.8 years [13]. Similar results were shown in the 
study conducted by Bali RS et al (2014) in which a 
total of 400 patients were studied and the mean age 
for patients presenting with perforation peritonitis 
and undergoing emergency laparotomy was found to 
be 37.8 years [17]. 

In the study conducted by Bali RS et al (2014) the 
authors described that the majority of the patients 
(68.5%) were males and the male: female ratio was 
found to be 2.1:1[17]. The number of males also 
exceeded the number of females in a study 
conducted by Sharma K et al (2013) where the 
authors mentioned a male preponderance with the 
male: female ratio of 3:1[6]. 

In our current study, majority of the patients (56%) 
were found to have gastroduodenal perforation for 
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which either Graham’s patch repair (36% patients) 
or Modified Graham’s patch repair (20% patients) 
was performed. In 20% patients the perforation was 
repaired primarily with or without stoma formation 
and in 11% patients the perforated segment was 
exteriorized with or without resection. 7% patients 
underwent RA with or without stoma formation 
while 6% patients underwent Appendectomy. In a 
study conducted by Pranavi AR et al (2022) similar 
results were observed with Omental patch closure 
being performed in 63% of the ERAS group and 
65% of the standard care group patients [18]. 

In our study, post-operative observations were made 
in the form of patient associated outcomes like 
duration to passage of first flatus, passage of first 
motion, restarting of fluid and solid diet, removal of 
NG tube, removal of urinary catheter, removal of 
drain, need for RT re-insertion and need for extra 
analgesia. Literature has described that 
implementation of ERAS protocols helps in early 
recovery of patients with respect to the above-
described events leading to an early discharge. 

We observed that in our study median duration for 
the passage of first flatus was found to be 3rd POD, 
while the median days for the passage of first motion 
was 4th POD. Similarly, the median duration to 
starting fluid and solid diet was observed to be POD 
4 and POD 6 respectively. In our study the median 
duration for the removal of NG tube and urinary 
catheter was POD 4 and POD 2 respectively. 

In our study population, 21% patients had the need 
for extra analgesia while 79% patients did not 
require any extra analgesia in the post-operative 
phase. Similarly, RT re-insertion was needed in 4% 
patients while in 96% patients RT re-insertion was 
not required to be done. 

The findings of the current study are in concordance 
with the study conducted by Pranavi AR et al (2022) 
in which the author described the mean  duration  to  
the  passage  of  first  flatus  post-operatively  to  be 
2.84 ± 0.8 days in the ERAS group and 4.22 ± 1.3 
days in the standard care group.[18] Similarly, the 
mean duration to the passage of first motion post-
operatively in the ERAS group and the standard care 
group was 4.38 ± 1.11 days and 6.08 ± 1.97 days 
respectively. Also, in the post-operative phase the 
mean duration to starting fluid diet was 3.11 ± 1.06 
days in the ERAS group and 6.19 ± 4.56 days in the 
standard care group while the same for starting of 
solid diet was 4.67 ± 1.24 days in the ERAS group 
and 8.37 ± 5.45 days in the standard care group. In 
their study, the mean duration to the removal of NG 
tube and urinary catheter in the ERAS group was 
2.33 ± 0.92 POD and 2.72 ± 0.73 POD respectively 
while the same in the standard care group was 4.53 
± 2.81 POD and 6.44 ± 5.29 POD respectively. 26% 
patients needed extra analgesia in the ERAS group 

compared to 73% patients in the standard care 
group.  

The application of ERAS protocol in the past has 
shown to be significantly helpful in providing early 
return of bowel function and thus reducing the LOH. 
Observations with relation to the LOH in our study 
were in line with previously done studies which 
reported that the implementation of ERAS protocol 
promotes earlier recovery of patients and reduced 
LOH. 

In our study the median LOH was found to be 8 days 
and similar results were reported by Pranavi AR et 
al (2022) in the form of median LOH which was 8 
days for the ERAS group as compared to 11 days for 
patients in the standard care group [18]. 

Conclusion 

In India perforation peritonitis presents as an 
entirely different spectrum as compared to the 
western countries. An early diagnosis with adequate 
pre- operative resuscitation focusing on correction 
of fluid and electrolyte imbalance followed by an 
early surgical intervention to provide source control 
under the cover of appropriate 
antimicrobials/antibiotics is key to achieve good 
outcome with minimal morbidity and mortality. 

Enhanced recovery after surgery (ERAS) protocol is 
an economical, feasible and an efficacious 
multidimensional and multidisciplinary approach 
that can be safely applied to patients being planned 
for an emergency laparotomy for perforation 
peritonitis. Applying this protocol helps in 
minimizing the stress response and thus improving 
the post-operative outcome in terms of an early 
return of bowel functions and promoting early 
mobilization post-operatively. Using the ERAS 
protocol in such patients can help in reducing the 
time taken for physiological recovery, need for extra 
analgesia and thus an overall length of 
hospitalization. 
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