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ABS TRACT  
 

BACKGROUND 

Emergency surgery is defined as a non-elective surgery that is performed with the 

aim to prevent morbid or fatal health consequences of a surgically treatable disease. 

Emergency surgical procedures, account for a small fraction of all surgical 

procedures, but for a disproportionately large amount of postoperative morbidity 

and mortality. Abdominal emergency surgery has adverse effects on the results of 

surgery.  Predictors of higher mortality and morbidity for emergency abdominal 

surgery were defined. The predictors of post-operative complications of abdominal 

emergency surgery have been identified. The independent predictors of morbidity 

were blood urea, total protein, sex, smoking, serum creatinine, age, serum albumin 

and procedure duration. 

 

METHODS 

We have reviewed patients who had undergone an abdominal emergency surgery 

between October 2016 and August of 2018 at Basaveshwara Teaching and General 

Hospital at MR Medical College, Kalaburagi. Especially those who had undergone 

abdominal emergency surgery within 12 hours of admission to the hospital. Our 

primary outcome was postoperative complications seen in patients within 30 days.  

 

RESULTS 

58 percent of 50 patients had experienced one or more than one complication with a 

mortality of 6 percent within 30 days. Respiratory and SSI (surgical site infections) 

were the most commonly seen complications. 

 

CONCLUSIONS 

Patients with postoperative complications who had undergone emergency 

abdominal surgery probably are aged people, patients with elevated levels of 

creatinine & blood glucose and males with reduced levels of serum albumin, smokers 

and males who had longer procedure duration. Fluid resuscitation and experienced 

surgeons are important to enhance results. 
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BACK GRO UND  
 

 

 

The emergency surgery is described as non-elective surgery, 

which is carried out to prevent a disease that is surgically 

treatable from having a fatal or morbid health effect.1,2 

Emergency surgery procedures account for a small fraction of 

all surgical procedures, but a disproportionately large amount 

of postoperative morbidity and mortality. Every year millions 

of individuals worldwide need immediate time-critical 

abdominal emergency operations to overcome the potentially 

fatal obstruction of small bowels, haemorrhage, perforation of 

the gastrointestinal tract, invasive cancer tumours, injuries of 

blunt force / penetrative trauma and peritonitis.3 Emergency 

surgery is one case where a surgeon faces a therapeutic 

challenge. It is obvious that in such situations,  majority of the 

patients have a low life span so surgical procedure seems 

inevitable. Post-operative results are usually worse following 

emergency abdominal surgeries compared to elective surgery. 

In the last decade, major emphasis has been put on 

decreasing postoperative complications. Despite the emphasis 

on improved surgery efficiency, studies consistently show that 

emergency conditions make an important contribution to 

mortality and morbidity in abdominal surgery patients.4,5 

Advanced age and perioperative complications such as sepsis 

and functional condition lift the mortality rate to more than 50 

percent.6 The organisation of emergency departments is 

varying considerably7,8 and there is little evidence for effective 

treatment of emergency surgery patients.9,10 A significant 

group of patients, who are experiencing a broad variety of 

illnesses and current comorbidities, is the general surgical 

group. The outcomes of this patient group may vary. 

Bowel obstruction, bleeding, perforated peritonitis and 

appendicitis are the prime emergency abdominal surgical 

presentations. Patients with postoperative complications with 

emergency abdominal surgery probably are smokers, males 

and are aged, who have higher perioperative blood glucose, 

lower levels of serum albumin and creatinine level.11 The 

patients with these complications acquire longer surgical 

duration.7 Pre-operative intravenous fluid treatment to 

sufficiently revive patients’ closer monitoring of glucose, and 

trained operating teams to minimize procedure duration is 

expected to improve outcomes in emergency abdominal 

surgery patients. 
 

 

Obje c ti ve s  

 To determine the factors that contribute to morbidity 

associated with patients undergoing emergency 

abdominal surgery.  

 To identify the risk factors that are potentially modifiable, 

which reduce post-operative complications of emergency 

abdominal surgery. 

 

 
 

ME TH OD S  
 

 

A prospective study of 50 patients undergoing emergency 

abdominal surgery was done from October 2016 till August of 

2018. The duration of study was 2 years. In Basaveshwara, 

Teaching & General Hospital, Kalaburagi, patients who 

underwent abdominal emergency surgery over two years 

were included in the study. The history of patients was noted. 

Acute Physiologic Assessment and Chronic Health Evaluation 

(APACHE) score calculation was done. The following were 

included as post-operative complications: surgical site 

infection (deep, superficial, organ spacing), bleeding, sepsis, 

urinary (infection of the urinary tract or acute renal failure), 

cardiac, respiratory (pneumonia or pulmonary embolism), 

deep vein thrombosis (DVT). 

It is commonly classified into two categories including the 

patient with complications and with no complications, with 

following factors: transmissible diseases (from other hospital 

or home), use of steroids, diabetes mellitus, wound class, sex, 

American Society of Anaesthesiologists (ASA) class, chronic 

obstructive pulmonary disease (COPD), deep vein thrombosis 

(DVT) prophylaxis, smoking, antibiotic administration and 

sepsis. 

 

 

In clu si o n Cr i ter i a  

The patients who had undergone emergency abdominal 

surgery after admitting to the hospital within 12 hours, over a 

period of two years, in Basaveshwara Teaching & General 

Hospital, Kalaburagi. 

 

 

Ex clu si o n Cr i ter i a  

Those patients who for some reason quit the study.  

Patients of less than twelve years of age. 

Patients who had prior surgery within 30 days. 

Patients who were immunocompromised. 

 

 

S ta ti s ti cal  An aly si s  

In the current study, the inferential and descriptive statistical 

analysis was done. Statistical Package for the Social Sciences 

(SPSS) version 18 International Business Machines (IBM) 

Corporation, SPSS Inc., Chicago, IL, U.S.A.) has been used to 

analyse these findings. Mean ± SD (min-max) was presented 

with results from continual measurements and results were 

presented with frequency (percentage) on categorical 

measurements. 

 

 
 

 

RES ULT S  
 

 

 

Age Di s tr i bu ti on  

The distribution of patients in our analysis is between the age 

of 17 and 85 years. 19 patients were 55 years of age and more 

postoperative complications were observed in elderly patients 

as compared to young patients who underwent emergency 

surgery.  

 

 

Se x Di s tr i bu ti on  

There was a total of 34 (68 %) male patients and 16 (32 %) 

females, thus the number of male patients was comparatively 

high. The chi-square value was of 0.61 and was not statistically 

significant, so postoperative morbidity concerning sex is not 

significant. 
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Smo ki n g Hi s tor y wi th  Po s toper a ti ve  

Compli c a ti on s  

Our analysis included 26 smokers, 22 of whom had 

postoperative complications that demonstrated a stronger 

correlation between the history of smoking and postoperative 

complications. 

 

 

Occ upa ti on  

In our study 12 were coolie by occupation, 11 businessmen, 15 

farmers and 12 housewives. The patients belonged to low to 

the medium socioeconomic group. 

 

 

Di ag nosi s  

18 patients with perforation (gastroduodenal, ileal), 4 patients 

suffering from little bowel obstruction, 7 patients with 

gangrene of jejunum and ilium respectively. 3 patients with 

acute appendicitis and 7 with strangulated inguinal hernia. 

 

Diagnosis No of Cases Percentage 

Ileal perforation 11 22 

Haemoperitoneum 10 20 

Gangrenous ileum 7 14 

Duodenal perforation 6 12 

Gastric perforation 1 2 

Strangulated inguinal hernia 7 14 

Obstruction due to adhesions 4 8 

Intussusception 1 2 

Acute appendicitis 3 4 

Table 1. Diagnosis 

 

Parameters Mean S.D. 

HB % 10.88 2.18 

RBS 144.28 50.7 

Blood urea 45.62 22.08 

Serum creatinine 1.49 0.57 

Total protein 4.84 0.95 

Serum albumin 2.572 0.795 

Table 2. Pre-Operative Biochemical Parameters 

 

 

Mea sur e o f  Po s toper ati ve  Compli ca ti on s  

50 patients in our study had undergone abdominal emergency 

surgery, and post-operative complications were seen in 29 of 

them. 

 

 

Anae mi a a nd Po s t - Oper ati ve  Compli ca ti on s  

Anaemia is described as Hb % < 11 gm / dL. In our analysis, 

the value of chi-square was 22.55 and the value of p was < 

0.0000 which indicates that there is a greater correlation of Hb 

% and postoperative complications. Furthermore, the above 

table indicates that with lower Hb % value postoperative 

complications are greater. 

 

 

Parameters 

Complications  

Statistical 
Analysis 

Yes N = 29 (58 %) No N = 21 (42 %)  

HB % 

(gm / dL) 

< 11 25 (86 %) 04 (19 %) χ2 = 22.55,  

p < 0.000 > 11 04 (14 %) 17 (81 %) 

Table 3. Hb % and Post-Operative Complications 

 

 

 

 

RBS a nd Po s t - Oper ati ve  Compli c a ti on s  

The normal level of random blood sugar (RBS) is 180 mg / dL. 

Hyperglycaemia is when RBS is greater than 180 mg / dL. 30 

patients in our analysis had hyperglycaemia, 25 of them have 

postoperative complications, the value of chi-square was 

19.75 and the value of p was < 0.000; therefore, there is a 

higher correlation between postoperative complications and 

hyperglycaemia. 

 

 

Blood Ur ea Lev el s  and Pos t -Oper a ti v e 

Compli c a ti on s  

Table 2 illustrates that in 31 patients, the blood urea level is 

increased, and 25 of them have postoperative complications. 

The value of chi-square is 17.17 and the value of p is < 0.000, 

thus a higher correlation between postoperative 

complications and elevated blood urea is noted. 

 

 

Ser um Cr ea ti ni ne Leve ls  an d Po s t - Oper a ti ve  

Compli c a ti on s  

In our analysis, there were 32 patients who had elevated 

creatinine levels i.e., > 1.4 mg / dL, 26 of them had post-

operative complications. The value of chi-square was 19.72 

and the value of p was < 0.000, thus there is a higher 

correlation between postoperative complications and 

elevated creatinine levels. 

 

Parameters 
Complications Statistical 

Analysis Yes N = 29 (58 %) No N = 21 (42 %) 

Serum 

albumin 

(mg / dL) 

< 3 27 (93 %) 12 (57 %) 

χ2  = 9.17, P < 0.005 
> 3 2 (7 %) 9 (43 %) 

Table 4. Serum Albumin and Post-Operative Complications 

 

In our analysis, there were 39 patients who had elevated 

albumin i.e., > 1.4 mg / dL, 27 of them had post-operative 

complications. The value of chi-square was 9.17 and the value 

of p was < 0.000, thus there is a significant correlation between 

postoperative complications and elevated albumin levels. 

 

Procedure 

Duration 

Complications Statistical 
Analysis Yes N = 29 (58 %) No N = 21 (42 %) 

< 60 min 2 (7 %) 3 (14 %) 

χ2 = 8.836, 

P = 0.0315 
60 – 90 min 7 (24 %) 1 (5 %) 

90 – 120 min 12 (41 %) 4 (19 %) 

> 120 min 8 (28 %) 13 (62 %) 

Table 5. Duration of the Procedure (in Minutes) 

 

The value of chi-square was 8.836, the value of p was 

0.0315, thus there is a significant correlation between post-

operative complications and procedure duration. It is 

noticeable from the table 5 that if the procedure is longer then 

there will be more post-operative complications. 

 

Diabetes 

Mellitus 

Complications 
Statistical 
Analysis 

Yes N = 29 (58 %) No N = 21 (42 %)  
χ2 = 9.97, 

P = 0.0015 
Yes 17 (59 %) 3 (14 %) 

No 12 (41 %) 18 (86 %) 

Table 6. History of Diabetes Mellitus and  

Post-Operative Complications 

 

In our study 20 patients were diabetic, 17 of them had 

postoperative complications. The value of chi-square was 9.97, 
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the value of p was 0.0015, and thus, there is a significant 

correlation between postoperative complications and 

diabetes mellitus. 

 

 

Types o f  Com pli c a ti on s  

There were 12 patients with surgical site infection (SSI), 4 

patients with acute renal failure (ARF), 9 patients with 

multiorgan dysfunction syndrome (MODS), and 1 patient with 

myocardial infarction (MI). 

 

 
 

DI SCU S SI ON  
 

 

50 patients were evaluated in our study, 34 (68 %) were males 

and 16 (32 %) were females. 42 % were males and 58 % were 

females in the analysis of Akinbami et al.1 

In our analysis, hernia surgery 7 (14 %), appendectomy 3 

(6 %), haemoperitoneum due to trauma abdomen 10 (20 %), 

gastro-duodenal ulcer perforation closure 7 (14 %), 

laparotomy with adhesiolysis 4 (8 %), ileal perforation closure 

11 (22 %), were the patients who had undergone abdominal 

emergency surgery. Most of the patients underwent surgery 

for ileal perforation and haemoperitoneum due to trauma 

abdomen. 

In our analysis, 29 (58 %) patients had post-operative 

complications, however, there were 202 (24.7 %) cases in 

Akinbami et al.1 who had postoperative complications after 

thirty days of intervention. The mortality rate in our analysis 

was 3 (6 %) and 73 (8.9 %) in Akinbami et al.1 within thirty 

days of intervention. Surgical site infections as well as 

respiratory complications were the main postoperative 

complications. Mortality was due to acute renal failure (ARF), 

myocardial infarction (MI), multiple organ dysfunction 

syndromes (MODS) and acute respiratory distress syndrome. 

The majority of the patients undergoing surgery in 

emergency included 31 (62 %) patients under the age of 55 

and 19 (38 %) patients over the age of 55. Seventeen patients 

(89 %) were seen with post-operative complications and 

mortality in 2 (10 %) out of 19 patients whose age was above 

55 years. As age increases, postoperative morbidity increases. 

The postoperative complications were seen in 72 % male 

and 28 % female patients who had undergone abdominal 

emergency surgery and morbidity is more apparent in male 

patients in our analysis. The reason has yet to be determined. 

26 patients were smokers, 22 of them had postoperative 

complications. Causes of smoking limit collagen synthesis and 

reduces neutrophils’ oxidative killing function. Therefore, 

postoperative complications affect smokers more.12 

The detrimental effect on injury recovery is considered to 

be hyperglycaemia. Only 30 patients in our analysis were 

suffering from hyperglycaemia and 25 of them had 

postoperative complications. Effective regulation of glycaemia 

lowers postoperative complications. 

Elevated blood urea is when the level of blood urea is 

above 45 mg / dL; there were 31 patients who had an elevated 

level of blood urea and post-operative complications were 

seen in 25 patients. The value of chi-square was 17.17 and the 

value of p was 0.00003. Thus, the correlation between 

postoperative complications and blood urea level is higher. An 

elevated level of blood urea, perhaps because of hypovolemia, 

in our analysis, may help patients revive intravenous fluid 

sufficiently. Due to this, the post-operative complications were 

decreased. 

The serum creatinine level above 1.4 mg / dL is considered 

to be an increased level of serum creatinine. There were 32 

patients who had increased levels of serum creatinine, and 

post-operative complications were seen in 26 patients. The 

value of chi-square was 19.72 and the value of p was 0.000008. 

Thus, there is a higher correlation between postoperative 

complications and an increased level of serum creatinine. 

Total protein and reduced levels of serum albumin have a 

significant correlation with postoperative complications 

(value of p was 0.002). When the level of serum albumin was 

below 3 then the patients had more postoperative 

complications, in Golub’s et al. analysis. Post-operative 

changes are treated by supplying intravenous albumin 

supplementation or oral protein supplementation.13 

The postoperative complications are also increased due to 

surgery duration. So the team of doctors performing the 

surgery should be well trained  to reduce the duration of 

surgery. In addition to this, the latest assistance to acute care 

surgeons coping with trauma and emergency general surgery 

is an approach that has to be more extensively studied. 

Through their experience, acute care surgeons can minimize 

surgical durations and delays.14 

In surgical procedures, anaesthesia procedures as well as 

postoperative patient treatment substantial improvement has 

been achieved concerning outcomes of surgery in the geriatric 

population; because of their depleted physiological reserves, 

surgery remains a prime reason for mortality and morbidity 

among aged patients. 

It is an attempt to reduce the mortality rate. We must take 

precautions to prevent complications seen in geriatric patients 

with a higher mortality rate seen in later stages of 

complications. For example, the aged patients who have been 

suffering from common diseases like acute cholecystitis or 

incarcerated hernia may be given elective surgery to prevent 

an emergency procedure. The organized control of the disease 

would make surgery more secure. 

To minimize delay in surgery through daytime operating 

rooms and surgeon’s experience to enhance the patient 

decision-making, Britt et al. have designed an emergency 

surgery model.15 

Earley et al. analysed the results of this model for patients 

with appendectomy and observed a reduction in surgery time, 

stay length and complication rate.14 

 

 
 

 

CONC LU S ION S  
 

 

 

In patients who had undergone abdominal emergency surgery, 

post-operative complications most probably developed in 

patients who had elevated levels of blood urea and pre-

operative serum creatinine, lower level of serum albumin, or 

in males who are smokers and in elderly people. 

Those patients who had postoperative complications also 

had a longer duration of stay in the hospital. This is a financial 

burden to the patients. 

Preoperative administration of intravenous fluid to 

appropriately revive patients, sufficient glucose control, and 

trained and experienced operating team to minimize 
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procedure duration are expected to enhance results of 

abdominal surgery in an emergency. 

In an attempt to reduce the mortality rate, we must take 

precautions in advance to prevent complications seen in 

geriatric patients with a higher mortality rate seen in later 

stages of complications. For example, the aged patients who 

have been suffering from common diseases like acute 

cholecystitis or incarcerated hernia.  

Prior to surgery, the risk factors associated with the 

patient must be evaluated and immediately rectified. An 

experienced surgeon should operate on patients with high 

risk. The postoperative care of patients is very important. 

When risk factors can be identified earlier, their numbers can 

be minimized, and the occurrence of postoperative 

complications will certainly decrease. 

 
Data sharing statement provided by the authors is available with the 

full text of this article at jemds.com. 

Financial or other competing interests: None. 

Disclosure forms provided by the authors are available with the full 

text of this article at jemds.com. 
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