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ABSTRACT

Background: Peritonitis is defined as inflammation of the peritoneal cavity. It may be localized or generalized.
Secondary peritonitis is due to perforation of the gastro- intestinal tract is one of the most common surgical
emergencies all over the world. Smoking, use of non-steroidal anti-inflammatory drugs, chronic Helicobacter
pylori infection, excessive alcohol, coffee, and stress are important risk factors for perforation.

Material and Method: The study was conducted in Department of Surgery, NKPSIMS & LMH between the
period of October 2018 to October 2020. A total of 104 patients with non-traumatic secondary peritonitis were
included in the study after taking informed consent and ruling out the exclusion criterion. Pre-operative history
and intra-operative findings were noted. Post-operative complications and number of hospital-stay days was
noted.

Result: Mean age of presentation with complication was 45.12 +/- 2.36 yrs and without complications 41 +/-
1.65. Male predominantly involved with 78 in number. Male: female ratio- 3:1. High BMI associated with more
morbidity and mortality.

Smoking, alcohol, diabetes mellitus and hypertension were important risk factors in complication group.
Maximum complication rate is in patients presented between 24 to 72 hours, >24 hours presentation is a
significant p value. Dyselectrolytemia, low haematocrit values were important lab parameters in complication
group. On Chest Xray, gas under diaphragm was seen in 93.27% on patients (n=97). For most of the
patients(89.42%, n=93) , an open exploratory laparotomy was performed and diffuse peritonitis was found in
58.65% of patients (n=61). The most common site of perforation was gastro-duodenal (60.58%, n=63), but
maximum number of complications were observed in large bowel perforation.Complication was observed in 41
patients (39.42%), most common complication was respiratory infection (n=30). Mortality rate was observed as
7.69% (n=8). Average number of days spent in hospital was 10 days, but patients with complication had higher
hospital stay with average of 12 days.
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INTRODUCTION

Peritonitis is defined as inflammation of the
peritoneal cavity. It may be localized or generalized

Helicobacter pylori infection, excessive alcohol,
coffee, and stress are important risk factors for

W Secondary peritonitis is due to perforation of the
gastro- intestinal tract is one of the most common
surgical emergencies all over the world®. Smoking,
use of non-steroidal anti-inflammatory drugs, chronic

perforation™®

Early prognostic evaluation of peritonitis is desirable
to provide objective classification of the severity of
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the disease and select high- risk patients for more
aggressive therapeutic procedures but this has been
affected by late presentation to the health facilities by
majority of patients, a situation which further
complicates effective management®.

The prognosis and outcome of peritonitis depend on
the complex interaction of many factors patient
related, disease related and intervention related. The
chronic health status is also noted to influence the
outcome™.

Whittman (1996)® demonstrated that age, duration
of symptoms, white cell count, mechanisms and
origin of infection are related to outcome.

To establish the effects of various factors acting on
the morbidity and mortality, an extensive research
has been done in Western population but could not
find the overall impact of various variables on the
outcome of peritonitis. So, it’s worthwhile to plan a
study on Indian population with secondary
peritonitis. This study is an attempt to evaluate the
influence of factors on morbidity and mortality of
patients admitted with secondary peritonitis and
evaluates their statistical significance in Indian
population.

AIMS & OBJECTIVES:

Aim of the study is to study the association between
demographic and peri-operative factors on mortality
and morbidity of the patients of secondary peritonitis.

The objectives are as follows:

1. To study the demographic factors namely age,
gender, BMI, smoking, alcohol consumption,

past history of hypertension, diabetes
mellitus, tuberculosis, any cardiac
abnormality, malignancy, chronic use of

NSAIDs (> 3 months) as predictors for
morbidity and mortality in patients of non-
traumatic secondary perforation.

2. To study the clinical factors namely
tachycardia, mean arterial pressure (MAP),
oxygen saturation, abdominal tenderness,
abdominal guarding, abdominal rigidity,
abdominal distension, duration of
presentation, vomiting, constipation as
predictors for morbidity and mortality in
patients of non- traumatic secondary
perforation.
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3. To study the laboratory findings namely
haematocrit value, total leucocyte count,
absolute eosinophilic count, serum creatinine,
serum potassium, as predictors for morbidity

and mortality in non-traumatic acute
secondary perforation peritonitis.
4. To study peri-operative and post-operative
findings namely type of operation, organ of

perforation, number of perforation, type of peritoneal
fluid, post-operative complications like surgical site
infection, respiratory infection, shock, renal failure,
burst abdomen, DVT, and total number of days in
hospital as predictors of morbidity and mortality in
patients of non-traumatic secondary peritonitis.

MATERIAL & METHOD

This analytical observational study was conducted in
NKPSIMS, Lata Mangeshkar Hospital, Nagpur from
October 2018 to October 2020. Patients presenting to
the casualty with acute abdomen were evaluated by
clinical examination and radiological imaging ( Chest
X-Ray PA view, CT Scan) to establish a diagnosis of
secondary peritonitis. Patients between age group of
18 years to 80 years were included in this study.
Patients with other causes of acute abdomen like
acute appendicitis, acute cholecystitis, ectopic
pregnancy etc. were excluded from the study. A
written and informed consent was taken before
inclusion and those denying consent were excluded
from the study. A detailed history of the patients
including demographic details, BMI, socioeconomic
status was taken. Baseline general examination and
local examination of breast was done before
subjecting the patient for laparotomy/ laparoscopy.

Peri-operative findings were noted, including organ
of perforation, number of perforation, extent of
peritonitis, type of fluid( clear/ purulent/ feaculant).
Post-operative complications were noted and number
of days admitted in hospital was recorded. Statistical
analysis was done by Student T Test for continuous
data, for categorical data Chi Square test and Fisher
Test was applied. All the data was studied using epi
info 7 (version 6) software.

RESULT

A total number of 104 patients fulfilling the inclusion
and exclusion criteria were enrolled prospectively.
The results are as follows:
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with complications (n=41): 45.12 + 2.36 years. Mean
age of patients without complications (n= 63) : 41 +
1.65 years. Age as an factor for morbidity and
mortality did not have a significant p value (p-
0.143).

Age

The mean age of the enrolled patients was 42.62 +
13.92 years with a range from 19 years to 83 years.
Maximum number patients (32, 30.77%) presented in
the age group of 30-39 years. Mean age of patients

Table 1: showing age group and its relation to morbidity and mortality

Age group (years) Number % Complications

(n) Number %
18- 30 18 17.31 8 44.44
>30- 40 32 30.77 7 21.88
>40- 50 22 21.15 8 36.36
>50- 60 19 18.27 11 57.89
>60- 70 9 8.65 6 66.67
>70-79 2 1.92 0 0.0
80 & above 2 1.92 1 50.0
Total 104 100 41 39.42
Gender Body Mass Index

Of the 104 patients enrolled 78 (75%) were males
and 26 (25%) were female. The male to female ratio
was 3:1. Total number of male patients with
complication was 29 and total number of female
patients with complication was 12. Gender as an
factor for morbidity and mortality did not have a
significant p value (p- 0.417)

The average BMI of all 104 patients enrolled was
2256 + 2.86. Mean BMI of patients with
complications (n = 41) was 24.27 = 3.52. Mean BMI
of patients without complications (n = 63) : 21.86 +
1.92. Morbidity and mortality was significant (p-
0.001) in patients with BMI > 30.

Table 2: showing BMI and its relation to morbidity and mortality

BMI Number % Complications P value
Number %
<185 11 10.58 5 45.45 0.601
18.5-22.9 53 50.96 20 37.74 0.884
23.0- 24.9 21 20.19 11 52.38 0.260
25.0-29.9 18 17.31 4 22.22 0.135
30 & above 1 0.96 1 100.0 0.001*
Total 104 100 41 39.42 0.242
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Co-Morbidity

Diabetes mellitus, hypertension, bronchial asthma, tuberculosis, any cardiac disease, immune-compromised
state, presence of malignancy, tobacco use, alcohol consumption and consumption of NSAIDS over 3 months of
duration were the various co-morbidity factors studied. Total patients with any one or more of the above
mentioned comorbid factors was 74.04% (n = 77). Most common comorbidity was alcohol consumption (n =
55) followed by smoking/ tobacco chewing (n = 42) and hypertension (n = 32). Complication rate amongst
patients with comorbidity was 50.65% (n = 39). Complication rate in patients without any co-morbidity was

7.41% (n = 2)

Table 3: showing various co-morbidities and its relation to morbidity and mortality

Comorbidity Number % Complications P
Number % value

Present 77 74.04 39 50.65

Absent 27 25.96 2 7.41 0.001*

Total 104 100 41 39.42

Clinical Signs and Symptoms

Pain in abdomen was observed in all 104 patients.
Fever associated with pain was observed in 77
(74.01%) patients. Vomiting was observed in 59
(56.73%) patients and abdominal distension was
observed in 24 (23.04%). Abdominal tenderness
present in 101 patients (97.12%). Guarding was
present in 88 patients (84.62%) and abdominal
rigidity was found in 63 patients (60.58%). Bowel
sound was absent in 18 patients (17.30%)

Duration of Pain

Most commonly observed duration of pain was 6-24
hours seen in 48 patients (46.15%) with a
complication rate of 22.91% (n = 11). Duration less
than 6 hours was found in 25 patients (24.04%) with
complication rate of 32% (n = 8). Duration of pain
between 24-72 hours was observed in 19 patients
with a complication rate of 73.68% (n= 14). Duration
of pain more than 72 hours was observed in 12
patients with complication rate of 66.67% (n = 8).
Duration of pain is more than 24 hours is a
significant factor contributing to morbidity and
mortality in patients of perforation peritonitis (p
value- 0.03).

Table 4: showing duration of pain and its relation to morbidity and mortality

Duration of pain Number % Complications P value
Number %

Less than 6 hours 25 24.04 8 32.0 0.072

6-24 hours 48 46.15 11 22.91 0.09

24- 72 hours 19 18.27 14 73.68 0.039*

More than 72 hours | 12 11.54 8 66.67 0.022"

Total 104 59.61 41 39.42

Clinical Vitals
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Average pulse rate observed in all patients (n = 104)
was 108.23 + 13.08 beats/min with a minimum pulse
rate of 78 beats/ min and maximum pulse rate of 132
beats/ min. mean pulse rate in patients without
complication (n = 63) was 106.60 £+ 11.53 beats/ min
and mean pulse rate in patients with complication
(n = 41) was 108.23 + 13.08 beats/ min. Average
respiratory rate observed in all patients (n = 104) was
22.32 = 2.85 /min with a minimum respiratory rate of
16/ min and maximum respiratory rate of 28/ min.
mean respiratory rate in patients without
complication (n = 63) was 22.46 £ 2.59 / min and
mean respiratory rate in patients with complication(n
=41) was 22.10 £ 3.22 / min. Average mean arterial
pressure (MAP) observed in all patients (n = 104)
was 78.54 + 12.40 mmHg with a minimum mean
arterial pressure of 60 mmHg and maximum mean
arterial pressure of 114 mmHg. mean MAP in
patients without complication (n = 63) was 78.89 *
11.43 mmHg and mean MAP in patients with
complication (n = 41) was 78.02 £ 13.83 mmHg.
Average oxygen saturation observed in all patients (n
= 104) was 96.62 + 2.20 % with a minimum oxygen
saturation of 90% and maximum oxygen saturation of
100%. Mean oxygen saturation in patients without
complication (n = 63) was 96.83 + 1.72% and mean
oxygen saturation in patients with complication (n =
41) was
96.29 + 2.77%.

Neither of the clinical vitals were a significant factor
in predicting morbidity and mortality in patients of
secondary peritonitis.

Laboratory Investigation
Hematocrit Value

Mean Hematocrit value in all patients (n = 104) was
37.63 £ 4.08%. The haematocrit value ranged from
29% to 48%. Mean hematocrit value of patients
without complication (n = 63) was 38.3 + 3.67%.
Mean hematocrit value of patients with complication
(n =41) was 36.59 + 4.5%. it is not of significance in
predicting morbidity and mortality in patients of
secondary peritonitis (p- 0.036). (Table 9)

Total Leucocyte Count

Mean Total leucocyte count (TLC) in all patients (n =
104) was 9580 + 4003/ cumm. Total leucocyte count
ranged from 1200/cumm to 23000/cumm. Mean TLC
of patients without complication was

© 2021 IJMSCR. All Rights Reserved

9580 = 3520/cumm. Mean TLC of patients with
complication = 9310 + 4380/cumm. it is of
significance in predicting morbidity and mortality in
patients of secondary peritonitis (p- 0.036). (Table 9)

Serum Creatinine

Mean Serum creatinine value in all patients (n = 104)
was 1.48 + 0.67 mg/dl. Serum creatinine level ranged
from 0.4 mg/dl to 4.2 mg/dl. Mean serum creatinine
value of patients without complication (n = 63) was
1.4 + 0.56 mg/dl. Mean serum creatinine value of
patients with complication (n = 41) was 1.6 + 0.8
mg/dl. it is not of significance in predicting morbidity
and mortality in patients of secondary peritonitis.
(Table 9)

Serum Sodium

Mean serum sodium value in all patients (n = 104)
was 136.33 + 3.56 mEQ/L. It ranged from 128
MEQ/L to 146 mEQ/L. Mean serum sodium of
patients without complication (n = 63) was 136.9 *
3.31 mEQ/L. Mean serum sodium of patients with
complication (n = 41) was 135.3 + 3.75 mEQ/L. itis
of significance in predicting morbidity and mortality
in patients of secondary peritonitis (p- 0.029). (Table
9)

Serum Potassium

Mean Serum potassium value in all patients (n = 104)
was 3.56 + 0.36 mEQ/L. It ranged from 2.8 mEQ/L
to 4.4 mEQ/L. Mean serum potassium of patients
without complication (n = 63) was 3.67 + 0.34
mMEQ/L. Mean serum potassium of patients with
complication (n = 41) was 3.44 + 0.34 mEQI/L. it is
of significance in predicting morbidity and mortality
in patients of secondary peritonitis (p- 0.001). (Table
9)

Randomised Blood Sugar Level

Mean randomised blood sugar value in all patients (n
= 104) was
116 £ 39 mg/dl. It ranged from 58 mg/dl to 216
mg/dl. Mean randomised blood sugar of patients
without complication (n = 63) was 121 + 42 mg/dl.
Mean randomised blood sugar of patients with
complication (n = 41) was
109 + 35 mg/dl. It is not of significance in predicting
morbidity and mortality in patients of secondary
peritonitis (p- 0.139).

Absolute Eosinophilic Count
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Mean Absolute Eosinophilic Count in all patients was
222 + 168. Absolute Eosinophilic Count ranged from
18 to 720. Mean Absolute Eosinophilic Count of
patients without complication (n = 63) 235.03 +
152.21. Mean Absolute Eosinophilic Count of

patients with complication (n = 41) was 203.99 +
190.46. It is not a significant factor in predicting
morbidity and mortality in patients of secondary
peritonitis (p- 0.107).

Table 5: showing absolute eosinophilic count and its relation to morbidity and mortality

Absolute Obser- Summary measures Range
EOS count vations
(n) Mean Standard Minimum Maximum
Deviation
With complication 41 203.99 190.46 21 920
Without complication 63 235.03 152.21 18 702
Total 104 222.79 168.12 18 920

Chest X-ray (PA View)

Chest X-ray (posterior- anterior view) was performed
in all the patients suspected of secondary peritonitis.
Gas under the right dome of diaphragm was seen in
97 patients (93.22%) and was not observed in the rest
patients

(n =7, 6.73%).

Type of Operation

Out of total 104 patients, 89.42% of patients (n = 93)
underwent exploratory laparotomy for perforation
peritonitis with complication rate of 37.63% (n = 35).
Only 1458% of patients (n = 11) underwent
laparoscopic surgery with complication rate of
5455% (n = 6). Type of operation (open Vs
laparoscopic) is not a significant factor in predicting
the morbidity and mortality in patients of secondary
peritonitis (p- 0.278)

Extent of Peritonitis

Out of total 104 patients, total number of patients
with localised peritonitis was 43 (41.35%), with

complication rate of 9.3% (n = 4). Total number of
patients with diffuse peritonitis was 61 (58.65%),
with complication rate of 60.65% (n = 37). Extent of
peritonitis is a significant factor in predicting the
morbidity and mortality in patients of secondary
peritonitis(p-0.005)

Organ of Perforation

Most common site of perforation- gastro-duodenal
found in 60.58% of patients (n = 63), followed by
jejuno-ileal (25.96%, n = 27), followed by
appendicular perforation (6.73%, n = 7). Gall bladder
perforation was seen in 3 patients (2.88%) and large
bowel perforation was seen in 4 patients (3.85%).
Most complications seen in large bowel perforation
(75%) with significant p-value of 0.026. Hence, large
bowel perforation is an predicting factor for
morbidity and mortality in patients of secondary
peritonitis.

Table 6: showing organ of perforation and its relation to morbidity and mortality

Organ Number % Complications P value
Number %

Gastro-duodenal 63 60.58 24 38.09 0.062

Jejunal/ileal 27 25.96 11 40.74 0.539

© 2021 IJMSCR. All Rights Reserved
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Appendicular 7 6.73 2 28.57 0.706
Gall bladder 3 2.88 1 33.33 0.378
Caecum/ colon/ rectum 4 3.85 3 75.0 0.026
Total 104 100 41 39.42 0.845
Complication

Respiratory infection, surgical site infection, shock, renal failure and burst abdomen were the varios
complications seen. Out of total 104 patients, 41 patients (39.42%) had one or more of the above mentioned

complications.

Most common complication was respiratory tract infection seen in 30 patients (28.85%),

followed by surgical site infection seen in 23 patients (22.12%), followed by shock seen in 14 patients
(13.46%). Renal failure was seen in 9 patients (8.65%) and burst abdomen was seen in 2 patients (1.92%)

Table 7: showing post-operative complications

Characteristic Number %
SSI 23 22.12
Respiratory infection 30 28.85
Shock 14 13.46
Renal Failure 9 8.65
Burst abdomen 2 1.92

Mortality Rate
Out of 104 patients, 8 patients died (7.69%)
Hospital Stay

Average number of hospital stay days - 10.18 days.
Most patients stayed for 8-14 days. Patients with
complications stayed for an average of 12.26 days.

DISCUSSION

Peritonitis resulting from perforation of the
gastrointestinal tract is a common surgical emergency
in India®”. This study had been conducted to identify
the various demographic and peri-operative factors
affecting the morbidity and mortality in patients of
secondary  peritonitis.  Also, the  different
complications seen in post-operative patients were
studied and mortality rate calculated.

Mean age of patients with non traumatic secondary
peritonitis was
42.62 = 2.12 years with male: female ratio of 3:1.
Most common comorbid factor found in patients of
non traumatic secondary peritonitis was smoking and
tobacco consumption. Most common clinical

© 2021 IJMSCR. All Rights Reserved

presentation in patients of non-traumatic secondary
peritonitis - pain in abdomen. Abdominal tenderness
was present in 97.12% of patients (n=101),
abdominal guarding was present in 84.62% of
patients (n=88) and abdominal rigidity was present in
60.58% of patients (n=63). Duration of pain was
most commonly 6-24 hours (46.15%, n=48) but
complication rate was high when duration was more
than 24 hours. The next common presenting
symptom was fever (74.04%, n = 77), followed by
vomiting (56.73%, n = 59). Most of the patients had
tachycardia and tachypnea. Low hematocrit value,
high serum creatinine, deranged serum electrolyte
level (serum sodium and serum potassium) were
significant laboratory investigations for predicting
morbidity and mortality in patients of secondary
peritonitis.  Absolute eosinophilic count- One
distinctive aspect of acute inflammation is the rapid
and persistent decrease in the number of circulating
eosinophils the reason for which remains unclear. It
has been postulated that the abrupt eosinopenia may
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be due to the migration of eosinophils to the site of
inflammation as a response to the release of
chemotactic factors of inflammation into the blood
stream. Absolute eosinophilic count has been seen to
be on the lower end in patients with complications
and in seen below normal level in patients with
mortality, but the p-value was not significant in this
study. The most common site of perforation was
gastro-duodenal (60.58%, n=63), but maximum
number of complications were observed in large
bowel perforation. Complication was observed in 41
patients (39.42%), most common complication was
respiratory infection (n = 30). Out of 104 patients,
total 8 patients died due to post-operative
complication, with mortality rate of 7.69%, Average
number of days spent in hospital was 10.18 days, but
patients with complication had higher hospital stay
with average of 12.16 days.

Factors affecting morbidity and mortality in patients
of non-traumatic secondary peritonitis are:

1. BMI above 30

2. Co-morbidities  like  smoking, alcohol
consumption, chronic NSAID use,
hypertension, diabetes mellitus, cardiac

disorder, malignancy. (in this study, smoking
and chronic NSAID use were the two most
significant co-morbid factors)

Duration of pain more than 24 hours

4. Low hematocrit value, high serum creatinine,
deranged serum electrolyte level (serum
sodium and serum potassium)

5. Operative finding of diffuse peritonitis
6. Large bowel perforation
CONCLUSION

The study was conducted at a tertiary care academic
teaching hospital for a period of 2 years. Factors
affecting morbidity and mortality in patients of non-
traumatic secondary peritonitis are: BMI above 30,
Co-morbidities like smoking, alcohol consumption,
chronic NSAID use, hypertension, diabetes mellitus,
cardiac disorder, malignancy. (in this study, smoking
and chronic NSAID use were the two most
significant co-morbid factors), duration of pain more
than 24 hours, low hematocrit value, deranged serum
electrolyte level (serum sodium and serum

© 2021 IJMSCR. All Rights Reserved

potassium), operative finding of diffuse peritonitis
and large bowel perforation.

Complication were seen in 39.42% patients.
Respiratory tract infection was the most common
complication seen in patients in post-operative period
followed by surgical site infection. The observed
mortality rate was 7.69%.

Peritonitis is one of the commonest surgical
emergencies and carries high morbidity and
mortality. It is necessary to recognize patients at
higher risk. This becomes even more important in our
setup, as the intensive care facilities are limited and
overwhelmed by the number of patients.
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