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ABSTRACT 

 

The present study was done to find out any association between life style risk factors and postoperative 

pulmonary complications in patients undergoing emergency laparotomy in acute abdomen. The present 

study was done at DR. Bhimrao Ambedkar Memorial Hospital, Raipur over a period of 1 year with an 

observation of 1 year. A total of 45 patients were included in the study that fulfilled the inclusion criteria. 

The results of the study were inferred and it was found that there was a significant association between life 

style related risk factors namely Diabetes and Hypertension and development of postoperative pulmonary 

complications after an emergency laparotomy. Also, it was found that there was no significant association 

between physical activity status and obesity in developing post operative pulmonary complications in EL in 

acute abdomen. There was association between genesis of lung complications with deranged spo2 and 

abnormal X ray findings. The results of the present study correlated fairly well with studies by other 

authors. However, further studies and follow-up are needed to figure out measures to prevent these 

complications. We conclude that Multiple factors, which include BMI, smoking, diabetes mellitus and 

abnormal findings in preoperative X ray, low spo2 levels are responsible for the genesis of PPC. Hence these 

parameters improve the prediction of PPC after emergency abdominal surgery. 

 

 

INTRODUCTION 

 

A significant contributing factor to patient‘s pain, a lengthier hospital stay, and a greater mortality risk following 

abdominal surgeries are pulmonary complications such pneumonia, atelectasis, as well as respiratory failure.
1
 

Postoperative pulmonary complications are acknowledged to be frequent, although reported incidence varies, 

ranging from 9% to 40%, most likely as a result of methodological differences between different studies.
2
 After 

elective non thoracic surgery, a number of risk variables for PPC have been identified. Clinical histories, physical 

examination, pulmonary function test, chest X-rays, as well as other pre- or intra-operative considerations were 

used to identify these risk factors.
3
 However, there is little information on the incidence and risk factors of 

pulmonary complications after emergency surgery. According to reports, emergency surgeries have greater rates of 

morbidity and fatality than elective ones.
4
 Additionally connected independently to greater incidence of 

postoperative pneumonia as well as respiratory failure is the urgency nature of the procedure.
5
 Because patients 

demographics, clinical features, preoperative diagnoses, as well as surgical methods utilized in emergency settings 

all are anticipated to be very different from those employed in elective surgery, we hypothesized that a set of new 

of predictors for PPC should be in place.
6
 An association was found for both PPCs and mortality in relation to 

increased BMI. The likelihood for PPCs is greater starting with patients of BMI ≥ 25 kg/m
2
 and increases with each 

higher category of BMI, culminating with a nearly 2.4 times increased likelihood for PPCs in morbidly obese 

patients. The likelihood for mortality increases in patients with BMI ≥ 40 kg/m
2
. This suggests obesity should be 

accounted for in risk prediction models of trauma patients undergoing trauma laparotomy 
66

 the physical activity 

behavior during hospitalization do not reflect the daily life even in patients not restricted to bed. Their chance to 

develop PPC after abdominal surgery decreases when patients are still physically active during hospitalization.
67
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Following upper abdominal surgery, pulmonary complications are the main reason for mortality and morbidity.
7
 

Depending on the criteria employed for identification of postoperative pulmonary complications, the incidence for 

postoperative pulmonary complications in this population ranges between 9% to 40%.
8
 There are several ways to 

prevent the development for pulmonary Complications because they lengthen hospital stays and raise the expense 

of medical ministration.
9
 However, there is little research examining the effectiveness of these therapies. According 

to a recent comprehensive analysis, only lung capacity-improving exercise, such as deep breathing exercises 

incentive spirometry, and continuous positive airway pressure, significantly reduce the risk of postoperative 

pulmonary complications.
7
 Additionally, preventative respiratory physiotherapy is used all around the world, and an 

important part of it is an intervention that increases lung volume.
10

 

 

Patients with little risk of pulmonary problems may not need respiratory physiotherapy.
11

 In order to better allocate 

resources, efforts were made to identify patients who would experience pulmonary issues following elective upper 

abdomen surgery. High risk patients will receive more intensive care. Several studies have looked into the risk 

factors for pulmonary complications following upper abdomen surgery.
5
 There have been reports of conflicting 

findings, as well as the research had limitations. Fisher et al. (2002) failed to locate any reliable models for the 

prediction for postoperative pulmonary problems following non thoracic surgery in their systematic study.
12

 The 

quality of the findings that may be derived from earlier research is significantly constrained by the inconsistent 

characterization of risk variables and outcomes, including the definition of postoperative pulmonary difficulties and 

the inclusion of clinically minor respiratory complications. Additionally, a lot of early researches have issues with 

poor observer blinding, small sample sizes, retroactive data collecting, and selection bias.
7
 Early research cannot be 

validated due to issues with study design, such as inadequate disclosure of the model derivation procedures. 

Additionally, the majority of studies do not examine validity and/or reliability in a separate patient cohort, which 

limits their external validity. Pulmonary function is a predictor in several models. The utility of pulmonary function 

tests as a predictor of pulmonary risk has been questioned due to the fact that they are not frequently performed on 

patients before abdominal surgery.
13

 Finally, just a few studies have looked at the dangers of patients having upper 

abdominal surgery alone.
14

 Patients having upper abdomen surgery are more likely to experience postoperative 

pulmonary problems than other populations; therefore, they may exhibit unique risk factors.
15 

 

An additional obstacle to identifying risk variables is the absence of standardized, preventative respiratory physical 

therapy. When evaluating determinants of postoperative pulmonary difficulties, systematic prophylactic respiratory 

intervention may be required since lung expansion methods may avoid the development of pulmonary issues.
16

 We 

are aware of no prognostic studies that have sought to standardize or record this intervention in individuals 

receiving upper abdominal surgery. By resolving these methodological issues, any model created to predict the 

likelihood of having postoperative pulmonary problems will be far more accurate and valid.
17 

 

MATERIAL & METHOD 

 

Study Design Prospective Observational Analytical Study 

Study Site Department of General Surgery, Dr. B.R.A.M. Hospital, Raipur 

Study population Patients admitted with complaints of acute  abdomen 

Sample Size 45 

 

Sample size formula 

 

 

Estimated sample size:   G* for association 

Calculation of sample:    effect size (d) =0.5 

• (Alpha error probe=0.10  (90% confidence interval) 

• Power 1-b) = 0.8 (80% power of the test) 

• df = 6 

• Total sample = 45 subjects 

 

METHODOLOGY 

 

 Detailed history was taken and examination of patients at risk of developing post-operative pulmonary 

complications was done. 

 Patients who developed Post operative pulmonary complications were followed up closely with repeated 
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clinical examination, chest X-ray, SpO2 monitoring, Air entry. 

 Physician reference was done to confirm about chest complications and their further management. In the 

end, collected data was analyzed to assess significance of suspected risk factors using chi square test. 

 

The classifications used were as follows: 

 

A. Classification of physical activity intensity as published in European heart journal advance access 

published June 2018 

 

B. Obesity as classified by Centre for Disease Control and  Prevention: 

1. Class 0: BMI <30 

2. Class 1: BMI of 30 to < 35 

3. Class 2: BMI of 35 to < 40 Class 3: BMI of 40 or higher. 

 

C. X-ray findings were classified under: 

1. No findings  

2. Pneumothorax  

3. Pleural effusion  

4. Consolidation  

5. Atelectasis 

6. Others 

 

D. Oxygen saturation were classified according to the classification described by NCBI: 

1. 100-98% 

2. 97-95% 

3. 94-90% 

4. <90% 

5. <80% 

6. <70% 

 

E. Inclusion Criteria 

1. All patients between 18-60 years of age undergoing open emergency  abdominal laparotomy, who have 

hospital stay >7 days. 

 

F. Exclusion criteria 

1. Patients who refuse surgery. 

2. Patients with systemic disorders who can‘t undergo surgery. 

3. Laparoscopic procedures. 

4. Retroperitoneal procedures. 

5. Patient with RTA with poly trauma. 
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G. Risk Factors 

Following variables were used for comparison: 

Diabetes mellitus 

1. Hypertension 

2. Smoking 

3. Asthma 

4. Covid history 

5. Physical activity 

6. Obesity(BMI) 

 

OBSERVATION AND RESULT 

Association of risk factors with X-ray: 

 

DM Post-op Xray Total P 

value 

No findings Pneumothorax  Pleural 

Effusion 

Pneumothorax 

+Consolidation 

Pleural Effusion 

+Consolidation 

  

No 28(68.29%) 1(2.44%) 1(2.44%) 1(2.44%) 10(24.39%) 41(100%) 0.008 

Yes 1(25%) 0(0%) 0(0%) 2(50%) 1(25%) 4(100%) 0.008 

HTN        

No 28(65.12%) 1(2.33%) 0(0%) 3(6.98%) 11(25.58%) 43(100%) 0.001 

Yes 1(50%) 0(0%) 1(50%) 0(0%) 0(0%) 2(100%) 0.001 

Physical 

activity 

       

Light 13(72.22%) 0(0%) 0(0%) 1(5.56%) 4(22.22%) 18(100%) 0.78 

Moderate 11(50%) 1(4.55%) 1(4.55%) 2(9.09%) 7(31.82%) 22(100%) 0.30 

Vigorous 5(100%) 0(0%) 0(0%) 0(0%) 0(0%) 5(100%) 0.54 

Obesity        

<30 5(83.33%) 0(0%) 0(0%) 1(16.67%) 0(0%) 6(100%) 0.48 

30-35 22(70.97%) 1(3.23%) 1(3.23%) 1(3.23%) 6(19.35%) 31(100%) 0.35 

35-40 2(25%) 0(0%) 0(0%) 1(12.5%) 5(62.5%) 8(100%) 0.06 

>40 -- -- -- -- -- -- -- 

SPO2 -- -- -- -- -- -- --- 

100-98 % 27(90%) 0(0%) 0(0%) 0(0%) 3(10%) 30(100%) 0.001 

97-95 % 2(18.18%) 1(9.09%) 1(9.09%) 0(0%) 7(63.64%) 11(100%) 0.001 

94-90 % 0(0%) 0(0%) 0(0%) 2(66.67%) 1(33.33%) 3(100%) 0.0001 

<90% 0(0%) 0(0%) 0(0%) 1(100%) 0(0%) 1(100%) 0.001 

 

The risk factors like presence of Diabetes mellitus, Hypertension, grades of physical activity and obesity in terms of 

BMI and saturation were associated with Post op Xray findings like no x ray findings, pneumothorax, pleural 

effusion, pneumothorax + consolidation and pleural effusion + consolidation using chi square. 

 

According to the table, data of 45 patients was collected and analyzed for x ray changes in patients undergoing 

emergency laparotomy in acute abdomen. From which it was inferred that out of all the patients with no diabetes 

mellitus 68% of the patients had no X ray findings and normal breath sounds. The remainder of 24% of patients had 

pleural effusion and consolidation (p value=0.008 Which is significant).and patients with DM, 50% of the patients 

had pneumothorax and consolidation, out of which 25% had no findings and 25% had pleural effusion + 

consolidation (p value =0.008, which is significant) 

 

According to the table, data of 45 patients was collected and analyzed for x ray changes in patients with 

hypertension undergoing emergency laparotomy in acute abdomen. From which it was inferred that out of all the 

patients with hypertension 65% of the patients had no X ray findings. The remainder of 25% of patients had pleural 

effusion and consolidation. 50% of the patients had pneumothorax and pleural effusion, out of which 50% had no 

findings and 50% had normal pleural effusion. Lastly 6.9% of the patients had pneumothorax and consolidation. 

P value of the patients with HTN comes to be 0.001, which is significant. 
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P value of the patients without HTN comes to be 0.001, which is significant 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
According to the table, data of 45 patients was collected and analyzed for x ray changes in patients with physical 

activity undergoing emergency laparotomy in acute abdomen. From which it was inferred that out of all the patients 

with active physical activity 90% of the patients had no X ray findings and normal breath sounds. The remainder 

patients with moderate physical activity 63% of the patients had pleural effusion and consolidation. Lastly patient 

with no physical activity 66% of the patients had pneumothorax and pleural effusion, and 33% pleural effusion and 

consolidation where all had added breath sounds. 

P value of patients with light activity was 0.78 which is insignificant, 

 

P value of the patients with moderate activity was 0.30, which is insignificant P value of the patients with vigorous 

activity was 0.54, which is insignificant 
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According to the table, data of 45 patients was collected and analyzed for x ray changes in patients with obesity 

undergoing emergency laparotomy in acute abdomen. From which it was inferred that out of all the patients with 

obesity with BMI less than 30, 83% had no findings and 16% had pneumothorax plus consolidation. The remainder 

patients with BMI from 30 to 35, 70% had no finding and 19% had pleural effusion and consolidation. Lastly all 

patients with bmi 35 to 40 62.5% of the patients had pleural effusion and consolidation where all had added breath 

sounds. 

P value in patients with BMI <30 was 0.48 which is insignificant, 

 

P value in patients with BMI between 30-35 was 0.35, which is insignificant P value in patients with BMI between 

35-40 was 0.06, which is significant 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
According to the table, Data of 45 patients was collected and analyzed for x ray changes in patients with saturation 

undergoing emergency laparotomy in acute abdomen. From which it was inferred that out of all the patients with 

saturation from 98 to 100, all patients no X ray findings and normal breath sounds. 

  

The remainder of patients with saturation from 95 to 97, 63% had pleural effusion and consolidation. Lastly all 

patients with saturation less than 90%, all patients had pneumothorax and consolidation where all had added breath 

sounds. 

 

P value for patients with spo2 between 100-98% was 0.001, which is significant. 

P value for spo2 between 97-95% was 0.001, which is significant. 

 

P value for spo2 between 94-90% was 0.0001, which is significant. 

 

 P value for spo2 between <90% was 0.001, which is significant. 
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Association of risk factors with breath sound: 

 

The risk factor like presence of Diabetes Mellitus was associated with the presence of postop normal breath sounds 

or added sounds in patients using chi square 

 

 Breath sound Total P value 

DM Normal breath sounds Added sounds   

No 39(95.12%) 2(4.88%) 41(100%) 0.002 

Yes 2(50%) 2(50%) 4(100%) 0.002 

 

 

According to the table, data of 45 patients was collected and analyzed for diabetes mellitus as a risk factors with 

postoperative pulmonary complications in patients undergoing emergency laparotomy in acute abdomen. From 

which it was inferred that 50% of the patients with diabetes mellitus had normal breath sounds and 50% had added 

breath sounds as compared to patients without diabetes mellitus 95% had no added breath sounds and 2% had 

added breath sounds. 

 

P value of patients with DM was 0.002 which is significant. 

 

P value of patients without DM was 0.002 which is significant. 
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Presence of Hypertension was used as a risk factor and associated with presence of postop normal or added 

breath sound using chi square. 

 

 Breath sound Total P value 

HTN Normal breath sounds Added sounds   

No 40(93.02%) 3(6.98%) 43(100%) 0.036 

Yes 1(50%) 1(50%) 2(100%) 0.036 

 

According to the table, data of 45 patients was collected and analyzed for hypertension as risk factors with 

postoperative pulmonary complications in patients undergoing emergency laparotomy in acute abdomen. From 

which it was inferred that 50% of the patients with hypertension had normal breath sounds and 50% had added 

breath sounds as compared to patients without hypertension, 93% had no added breath sounds and 7% had added 

breath sounds. 

 

P value in patients without HTN was 0.036 which is significant 

P value in patients with HTN was 0.036, which is significant 
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Grading of Physical activity was used as a risk factor and associated with post-op normal or added breath 

sounds using chi square. 

 

Physical 

activity 

Breath sound Total P value 

Normal breath sounds Added sounds   

Light 17(94.44%) 1(5.56%) 18(100%) 0.52 

Moderate 19(86.36%) 3(13.64%) 22(100%) 0.27 

Vigorous 5(100%) 0(0%) 5(100%) 0.45 

 

According to the table, data of 45 patients was collected and analyzed for physical activity as a risk factors with 

postoperative pulmonary complications in patients undergoing emergency laparotomy in acute abdomen. From 

which it was inferred that 94% of the patients with light physical activity had normal breath sounds and 6% had 

added breath sounds as compared to patients with moderate physical activity, 86% had no added breath sounds and 

13% had added breath sounds. Lastly all patients with vigorous physical activity had no added breath sounds. 

 

P value in patients with light physical activity was 0.52 which is insignificant 

 

P value in patients with moderate physical activity was 0.27, which is insignificant 

 

P value in patients with vigorous physical activity was 0.45, which is insignificant 

 

 

 

 

 

 

 

 

 

 
Grading of BMI was used to measure obesity as a risk factor and was associated with post-op normal or 

added breath sounds using chi square. 

 

Obesity Breath sound Total P value 

Normal breath sounds Added sounds 

<30 5(83.33%) 1(16.67%) 6(100%) 0.47 

30-35 29(93.55%) 2(6.45%) 31(100%) 0.39 

35-40 7(87.5%) 1(12.5%) 8(100%) 0.69 

>40 -- -- -- -- 

 

According to the table, data of 45 patients was collected and analyzed for obesity as risk factors with postoperative 

pulmonary complications in patients undergoing emergency laparotomy in acute abdomen. From which it was 

inferred that 86% of the patients with BMI less than 30 had normal breath sounds and 17% had added breath sounds 

as compared to patients with BMI ranging from 30-35, 93% had no added breath sounds and 6% had added breath 

sounds. Lastly patients with BMI more than 40, 87% patients had normal breath sounds and 12.5% had added 

breath sounds. 

 

P value for BMI <30 was 0.47 which is insignificant 
 

P value for BMI between 30-35 was 0.39 which is insignificant  
 

P value for BMI between 35-40 was 0.69 which is insignificant 
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X-ray findings like pneumothorax, pleural effusion, consolidation, atelectasis  were used as risk factors and 

associated with presence of post-op normal or added breath sound using chi square. 

 

X ray Breath sound Total P value 

Normal breath 

sounds 

Added sounds   

No findings 40(100%) 0(0%) 40(100%) <0.001 

Pneumothorax -- -- -- -- 

Pleural 

Effusion 

1(50%) 1(50%) 2(100%) 0.036 

Consolidation 0(0%) 3(100%) 3(100%) <0.001 

Atelectasis -- -- -- -- 

Others -- -- -- -- 

 

According to the table, data of 45 patients was collected and analyzed for x ray changes in patients undergoing 

emergency laparotomy in acute abdomen. From which it was inferred that 88% of the patients had no X ray breath 

findings and normal breath sounds. The remainder of 11% of patients, 4% of the patients had pleural effusion, out 

of which 50% had added breath sounds and 50% had normal  breath sounds. Lastly 6% of the patients consolidation 

where all had added breath  sounds. 

 

P value of patient with no x ray findings was <0.001 which is significant  

P value for patient with pleural effusion was 0.036 which is significant  

P value for patient with consolidation was <0.001 which is significan
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0 0 0 0 

 

Grading of Spo2 was used as a risk factor and was associated with the presence of postop bilateral equal or 

unequal air entry using chi square. 

 

SPO2 Breath sound Total P value 

Normal breath sounds Added sounds 

100-98 % 30(100%) 0(0%) 30(100%) 0.003 

97-95 % 10(90.91%) 1(9.09%) 11(100%) 0.97 

94-90 % 1(33.33%) 2(66.67%) 3(100%) 0.0002 

<90% 0(0%) 1(100%) 1(100%) 0.001 

 

According to the table, data of 45 patients was collected and analyzed for saturation of patients undergoing 

emergency laparotomy in acute abdomen. From which it was inferred that 30 patients had saturation between 98-

100% where all had normal breath sounds. As compared to 11 patients with saturation ranging from 95-97% where 

90% had normal breath sounds and 10% had added breath sounds. 3 patients with saturation between 90-94%, 33% 

had no added breath sounds and 67% had added breath sounds. Lastly all patients with saturation below 90% had 

added breath sounds. 

 

P value of patient with spo2 between 100-98% was 0.003 which is significant  

 

P value of patient with spo2 between 97-95% was 0.97 which is insignificant  

 

P value of patient with spo2 between 94-90% was 0.0002 which is significant  

 

P value of patient with spo2 between <90% was 0.001 which is significant 
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Association of risk factors with air entry: 

 

The risk factors like presence of Diabetes mellitus were associated with the presence of post-op equal and 

unequal air entry using chi square. 

 

 Air entry Total P value 

DM Equal Unequal 

No 39(95.12%) 2(4.88%) 41(100%) 0.002 

Yes 2(50%) 2(50%) 4(100%) 0.002 

 

According to the table, data of 45 patients was collected and analyzed for air entry in patients undergoing 

emergency laparotomy in acute abdomen. From which it was inferred that out of 4 patients with diabetes mellitus 

50% had equal sounds and 50% had unequal air entry sounds. As compared to patients without diabetes mellitus 

95% had no equal air entry and 5% had unequal air entry. 

 

P value in non diabetes was 0.002 which is significant  

P value in diabetes was 0.002 which is significant 
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The presence of risk factor like hypertension was associated with the presence of post-op equal and unequal 

air entry bilaterally using chi square. 

 

 Air entry Total P value 

HTN Equal Unequal 

No 40(93.02%) 3(6.98%) 43(100%) 0.036 

Yes 1(50%) 1(50%) 2(100%) 0.036 

 

According to the table, data of 45 patients was collected and analyzed for air entry in patients undergoing 

emergency laparotomy in acute abdomen. From which it was inferred that out of 2 patients with HTN 50% had 

equal sounds and 50% had unequal air entry sounds. As compared to patients without HTN 95% had no equal air 

entry and 5% had unequal air entry. 

 

P value in non hypertensive was 0.036 which is significant 

P value in hypertensives was 0.036 which is significant 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Grading of physical activity was associated with presence of post-op bilateral equal and unequal air entry 

using chi square. 

 

Physical 

activity 

Air entry Total P value 

Equal Unequal 

Light 17(94.44%) 1(5.56%) 18(100%) 0.52 

Moderate 19(86.36%) 3(13.64%) 22(100%) 0.27 

Vigorous 5(100%) 0(0%) 5(100%) 0.45 

 

According to the table, Data of 45 patients was collected and analyzed for physical activity in patients undergoing 

emergency laparotomy in acute abdomen. From which it was inferred that 94% of the patients with light physical 

activity had equal air entry and 6% had unequal air entry as compared to patients with moderate physical activity, 

86% had equal air entry and 13% had unequal air entry. Lastly all patients with vigorous physical activity had equal 

air entry. 

 

P value in patients with light activity was 0.52 which is insignificant 

P value in patients with moderate activity was 0.27 which is insignificant  

P value in patients with vigorous activity was 0.45 which is insignificant 
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Grading of BMI was used to classify obesity and was associated with presence of post-op bilateral equal and 

unequal air entry using chi square. 

 

Obesity Air entry Total P value 

Equal Unequal 

<30 5(83.33%) 1(16.67%) 6(100%) 0.47 

30-35 29(93.55%) 2(6.45%) 31(100%) 0.39 

35-40 7(87.5%) 1(12.5%) 8(100%) 0.69 

>40 -- -- -- -- 

 

According to the table, Data of 45 patients was collected and analyzed for obesity  as a risk factors with 

postoperative pulmonary complications in patients undergoing emergency laparotomy in acute abdomen. From 

which it was inferred that 83% of the patients with BMI less than 30 had equal air entry and 17% had unequal air 

entry as compared to patients with BMI ranging from 30-35, 93% had equal air entry and 6% had unequal air entry. 

Lastly patients with BMI more than 40, 87% patients had equal air entry and 12.5% had unequal air entry. 

 

P value in patients with BMI <30 was 0.47 which is insignificant  

P value in patients with BMI 30-35 was 0.39 which is insignificant  

P value in patients with BMI 35-40 was 0.69 which is insignificant
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The abnormal X-ray findings like pneumothorax, pleural effusion, consolidation, atelectasis and others were 

associated with presence of post-op        bilateral equal and unequal air entry using chi square. 

 

Xray Air entry Total P value 

Equal Unequal 

No findings 40(100%) 0(0%) 40(100%) <0.001 

Pneumothorax -- -- -- -- 

Pleural 

Effusion 

1(50%) 1(50%) 2(100%) 0.036 

Consolidation 0(0%) 3(100%) 3(100%) <0.001 

Atelectasis -- -- -- -- 

Others -- -- -- -- 

 

According to the table, Data of 45 patients was collected and analyzed for x ray changes in patients undergoing 

emergency laparotomy in acute abdomen. From which it was inferred that 88% of the patients had no X ray breath 

findings and normal breath sounds. The remainder of 11% of patients, 4% of the patients had pleural effusion, out 

of which 50% had added breath sounds and 50% had normal breath sounds. Lastly 6% of the patients consolidation 

where all had added breath sounds. 

 

P value in patients with no x ray findings was <0.01 which is significant 

P value in patients with pleural effusion was 0.036 which is significant  

P value in patients with consolidation was <0.001 which is significan
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Grading of Spo2 was used as a risk factor and was associated with the presence of post-op bilateral air entry 

equal or unequal using chi square. 

 

SPO2 Air entry Total P value 

Equal Unequal 

100-98 % 30(100%) 0(0%) 30(100%) 0.003 

97-95 % 10(90.91%) 1(9.09%) 11(100%) 0.97 

94-90 % 1(33.33%) 2(66.67%) 3(100%) 0.0002 

<90% 0(0%) 1(100%) 1(100%) 0.001 

 

According to the table, data of 45 patients was collected and analyzed for saturation of patients undergoing 

emergency laparotomy in acute abdomen. From which it was inferred that 30 patients had saturation between 98-

100% where all had normal breath sounds. As compared to 11 patients with saturation ranging from 95-97% where 

90% had normal breath sounds and 10% had added breath sounds. 3 patients with saturation between 90-94%, 33% 

had no added breath sounds and 67% had added breath sounds. Lastly all patients with saturation below 90% had 

added breath sounds. 

 

P value in spo2 between 100-98% was 0.003 which is significant  

P value in spo2 between 97-95% was 0.97 which is insignificant  

P value in spo2 between 94-90% was 0.0002 which is significant  

P value in spo2 between <90% was 0.001 which is significant
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DISCUSSION 

 

Pulmonary complications like pneumonia, atelectasis, and respiratory failure are major causes of patient pain, a 

longer hospital stay, and a higher risk of death following abdominal surgery. Postoperative pulmonary problems are 

considered to be common, but reported incidence varies, range from 9% to 40%, probably due to methodological 

variations across studies. 

 

Variables Normal breath sound Added sounds P value 

DM 2(50%) 2(50%) 0.002 

Hypertension 1(50%) 1(50%) 0.036 

Physical activity 5(100%) 0(0%) 0.45 

Obesity 7(87.5%) 1(12.5%) 0.69 

X-ray 1(50%) 1(50%) 0.036 

SPO2 0(0%) 1(100%) 0.001 

 

Variables Equal air Unequal air P value 

DM 2(50%) 2(50%) 0.002 

Hypertension 1(50%) 1(50%) 0.036 

Physical activity 5(100%) 0(0%) 0.45 

Obesity 7(87.5%) 1(12.5%) 0.69 

X-ray 1(50%) 1(50%) 0.036 

SPO2 10(90.91%) 1(9.09%) 0.97 

 

A. Association of risk factors with X-ray: 

 

Variables No 

findings 

Pneumothorax Pleural 

Effusion 

Pneumothorax+ 

Consolidation 

Pleural Effusion 

+Consolidation 

P 

value 

DM 1(25%) 0(0%) 0(0%) 2(50%) 1(25%) 0.008 

Hypertension 1(50%) 0(0%) 1(50%) 0(0%) 0(0%) 0.001 

Physical 

activity 

5(100%) 0(0%) 0(0%) 0(0%) 0(0%) 0.54 

Obesity 2(25%) 0(0%) 0(0%) 1(12.5%) 5(62.5%) 0.06 

SPO2 27(90%) 0(0%) 0(0%) 0(0%) 3(10%) 0.001 

 

In our study with 45 samples, there was significant association between Hypertension, Diabetes and pre-op 

abnormal X-ray findings and deranged oxygen saturation with post operative pulmonary complications. 

 

B. Association of diabetes, hypertension and obesity with postoperative pulmonary complications: 

In our study with 45 sample, 4 patients had DM and 4 developed post operative lung complications. And out of 2 

Hypertensives, 2 had post operative lung complications. And Out of 45 patients, 6 had BMI <30 only 1 patient had 

post op lung complications,31 patients had BMI between 30-35, 9 developed PPC and 8 had BMI between 35-40, 6 

developed PPC. 

 

(Fransvea, 2022)[
17

] Of the 2,318 patients included in this study, MetS has a significantly higher rate of morbidity 

(353 (35.%) vs. 385 (29.4%), p = 0.005). The mortality rate in patients with MetS (98/1010, 10%) was similar to 

that in patients without it (129/1308, 10%). Considering patients with MetS who developed SIRS and those who 

had frailty or both, the occurrence of these conditions was associated with a higher rate of morbidity and mortality. 

 

(Smith et al., 2021)
22

 Those who have diabetes, hypertension, and active are among those who are more likely to 

get an Abdomen Emergency. There was a higher rate of co-morbidities among those that died after Emergency 

laparotomy. This cohort included 1461 patients undergoing a laparotomy for an EL condition. The mortality rate 

was 12.4% (181). Nine hundred and ten patients (62.3%) had at least one known co-morbidity on admission. There 

was a higher rate of co-morbidities among those that died (154; 85.1%). Patient factors found to be associated with 

mortality were the age of 46 years or greater (p < 0.001), current tuberculosis (p < 0.001), hypertension (p = 0.014), 

at least one co-morbidity (0.006), and malignancy (0.033) 

 

(Ahmadieh et al. 2013
)[9]

 A retrospective cohort research was undertaken to determine the risk variables for the 

emergence of Pulmonary morbidity in patients of Diabetes after an abdominal procedure. In this study it was found 
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that 100% of the patients developed lung morbidity followed by abdominal procedures 

Findings of present studies were comparable with other studies 

 

C. Association of deranged spo2 with post-operative pulmonary complications: 

In our study, out of 45 patients 30 were classified under class 0 spo2 grading and none of them developed PPC.11 

were under class 1 and 9 of them developed PPC.3 patients were under class 2 and all 3 of them developed PPC 

only 1 patient was classified under class 3 and he developed PPC. 

 

(S. Verma & Bhardwaj, 2018)
35

 Pre-op oxygen saturation abnormalities were 3 times more common in case 

group. Upper abdomen surgeries were 20% more common in Case group. Total hospital stay was 21.7 days in cases 

(12.5 in control), total ICU stay was 8.5 days (1.4). 28% of the PPCs patients could not be saved. 

 

(S. S. V. Verma, 2018) 
36

 In sample size of 50, 2/3rd of cases had abnormal chest examination while rest of the 

Controls had normal chest examination. It was found abnormal spo2 findings to be a significant risk factor (p 

value=0.038) predisposing post operative lung complications. So, sequential spo2 monitoring must be done along 

with abdominal x-rays in emergency scenarios. 

 

The findings of our study were comparable with findings of other authors. 

 

D. Association of physical activity with postoperative pulmonary complications: 

In our study out of 45 patients 18 were classified under light physical activity (PA) 5 had post op lung 

complications, 22 with moderate PA 11 had post op lung complications and 5 with vigorous PA 0 had any post op 

lung complications. 

 

(Bouldin et al. 2012 )
8
 Veteran status was associated with a reduced but significantly larger amount of weekly 

average moderate PA (2.2 minutes, P = 0.0058), but not with average weekly vigorous PA (0.02 minutes, P = 0.98), 

after adjusting for gender, race, and ethnicity, household income, educational levels, body mass index (BMI), & 

recent health examination. 

 

Findings of our study were comparable with findings of other studies. 

 

E. Association of obesity (BMI) with postoperative pulmonary complications: 

In our study, out of 45 patients, 6 had BMI <30 only 1 patient had post operative lung complications, 31 patients 

had BMI between 30-35, 9 developed PPC and 8 had BMI between 35-40, 6 developed PPC. 

 

(Fu, 2020)
24

Obesity is associated with increased mortality in abdominal trauma patients who received laparotomies 

versus those who did not. body composition measurements of their initial model, the predictive ability to identify 

patients. A total of 33,798 abdominal trauma patients were evaluated, 10,987 of them received laparotomies. Of 

these patients, the proportion of obesity in deceased patients was significantly higher when compared to the 

survivors (33.1% vs. 26.2%, p\ 0.001). Obese patients undergoing laparotomies had significantly higher mortality 

rates [3.7% vs. 2.4%, standardized difference (SD) = 0.241], longer hospital (11.1 vs. 9.6 days, SD = 0.135), and 

longer intensive care unit (3.5 vs. 2.3 days, SD = 0.171) than non-obese patients undergoing laparotomies. 

 

Serejo et al., 2007
65

 In this study it was stated that PPC can be predicted by features such as age, an abnormal BMI, 

upper or lower abdominal incisions, and the number of procedures performed in the context of this disease. Study 

results showed an association between PPC and BMIs of 21 kg/m (2) or 30 kilograms/2 had higher rate of post 

operative morbidity and mortality. 

 

Findings of our study was comparable with findings of other studies. 

 

CONCLUSION 

 

1. The purpose of this study was to find out any association of life style related risk factors with post operative 

pulmonary complications in government hospital, Raipur. Previous studies have shown PPC varied between 5-

70%, the highest rates were for upper abdominal procedures. Despite many advances in medical and surgical 

practice, the incidence of PPC has not changed appreciably over the past  many years
14.

 

2. In my study there is Statistically significant association between risk factors like Diabetes, Hypertension and 

development of PPC. 

3. I‘ve also found that there was association between pre operative abnormal X- ray findings and lower spo2 levels 

and the development of PPC following an emergency laparotomy in acute abdomen. 

4. Here, I conclude that multiple co-morbid conditions like Diabetes, Hypertension, Obesity and an inactive 

lifestyle may lead to the genesis of PPC after an emergency laparotomy. 
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