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 A B S T R A C T 

Gastrointestinal surgeries´ postoperative complications are significant contributors to patient 

morbidity and healthcare economic burden. The outcomes could be influenced by some of the 

factors, such as the patient's demographic characteristics, surgical elements, and perioperative 

management. Early problems, which usually appear 30 days after surgery, can have a 

detrimental effect on patient outcomes, lengthen hospital stays, escalate medical expenses, and, 

in serious cases, cause death. This study aims to identify factors associated with early 

postoperative complications in gastrointestinal surgeries within the Iraqi population. This is a 

cross-sectional study that took place in hospitals of the Wasit province during the period from 

August to the end of December 2024. Two hundred patients of each group who had undergone 

GI surgeries participated. The questionnaire was pretested before it was sent for data collection. 

Included the patient's demographics, surgery details, and postoperative outcomes. The data 

were recorded by direct patient interviews. Statistical analysis was performed using SPSS to 

identify associations between risk factors and complications. Half of the total (100/200) 

patients were aged between 30 and 50 years old. More than half of those were males (65%) and 

nonsmokers (60%). The most frequently performed surgeries were cholecystectomy (30%), 

bowel resection (25%), and appendectomy (20%). Most of these surgeries (70%) were elective 

and (55%) by laparoscopy. Around a third (30%) of samples reported early postoperative 

complications; surgical site infection was the most frequent (33.3%). Half (50%) of patients 

who had complications were aged more than 50 years old with a significant association (P< 

0.001). High body mass index (above 30), emergency surgeries, open surgeries, and no 

prophylactic antibiotics were also associated with early postoperative complications.    
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INTRODUCTION  
Postoperative complications following gastrointestinal (GI) 
surgeries are significant contributors to patient morbidity 

and healthcare costs [1]. GI surgeries include a wide 
range of procedures, from minimally invasive 
laparoscopic interventions to extensive open resections 
for malignancies [2]. Despite advances in surgical 
techniques, perioperative management, and critical care, 
the incidence of complications such as infections, 
anastomotic leaks, and thromboembolic events remains 
substantial, with rates ranging from 10% to over 35% 
depending on the procedure and population studied [3,4]. 
Complications are frequently graded using systems like 
the Clavien-Dindo classification, which stratifies them 
based on severity and required interventions. Notably, 
complications graded II or higher, such as those requiring 
pharmacological treatment, surgical intervention, or 
intensive care, are considered clinically significant [5].  
Early complications, typically occurring within 30 days 
post-surgery, can negatively impact patient outcomes, 
prolong hospital stays, increase healthcare costs, and, in 
severe cases, result in mortality [6]. Among the most 
common complications in GI surgeries are surgical site 
infections (SSIs), Anastomotic leakage, ileus, hemorrhage, 

and thromboembolic events, each of which poses unique 
challenges in the postoperative period [7]. 

Identifying factors associated with these complications 
like patient-related, surgical, anesthetic, and systemic 
aspects is critical for optimizing patient outcomes and 
minimizing healthcare burdens [7,8]. Several studies have 
highlighted risk factors for early postoperative 
complications in GI surgeries. Patient-related factors, 
including age, sex, body weight, and comorbidities, play 
pivotal roles. For instance, elderly patients and those with 
comorbid conditions such as diabetes, cardiovascular 
disease (especially Atrial fibrillation and Heart failure), or 
malnutrition have higher complication rates, especially 
those that are not controlled properly [9–11]. Preoperative 
nutritional status is linked to impaired wound healing 
and increased susceptibility to infections [12,13]. Surgical 
factors such as operative duration, type of surgery (open 
versus laparoscopic), and blood loss significantly 
influence outcomes. Longer surgeries and open 
procedures tend to be associated with higher complication 
rates due to increased tissue trauma and potential for 
infection [14].  
Understanding the factors associated with early 
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complications facilitates targeted interventions. 
Preoperative optimization strategies, including nutritional 
supplementation, frailty assessment, and tailored 
anesthetic approaches, can mitigate risks. Enhanced 
recovery after surgery (ERAS) protocols, which emphasize 
multimodal analgesia, early mobilization, and careful 
fluid management, have shown promise in reducing 
complication rates and improving recovery [15]. Although 
extensive literature exists on postoperative outcomes, 
regional and institutional variations in healthcare 
delivery, patient demographics, and resource availability 
necessitate context-specific studies. 
So, this study was conducted to assess the factors related 
to early postop complications among a sample of the Iraqi 
population. The findings will provide insights into 
modifiable risks and inform the development of strategies 
to improve surgical outcomes. 
 

METHODS 
Study Design and Setting 
This is an analytic cross-sectional study. The study took 
place in Wasit Province hospitals and involved patients 
who underwent gastrointestinal surgeries. Data collection 
was starting from 1st August till the end of December 
2024.  
 
Study Population and Sampling 
The study population comprised patients who underwent 
gastrointestinal surgeries during the last year. 
Participants were recruited using a convenience sampling 
method. Inclusion criteria were patients above 18 years 
old, who consented to participate and underwent 
gastrointestinal surgeries. Exclusion criteria included 
patients who are unable to provide enough medical 
history, have difficulty recalling exact details, and those 
unable to provide informed consent.  
 
Data Collection Tool 
Data were collected using a structured questionnaire 
adapted from a previously published study [7]. The 

questionnaire consisted of four sections: 
1. Demographic Information: This section collected 
data on age, gender, body mass index (BMI), and smoking 
status. 
2. Medical History: Questions included the presence 
of comorbidities such as hypertension, diabetes, 

cardiovascular or respiratory diseases, liver or renal 
disease, and prior surgical history or immunosuppressive 
drug use. 
3. Surgical Details: Information about the type of 
gastrointestinal surgery (e.g., appendectomy, 
cholecystectomy), surgical approach (open or 
laparoscopic), and duration of surgery was captured. 
Additional variables included preoperative fasting 
duration and the use of prophylactic antibiotics. 
4. Postoperative Outcomes: Postoperative pain level, 
time to ambulation, presence and type of complications, 
length of hospital stays, need for reoperation, and 
discharge status were recorded. 
The questionnaire was validated for content and clarity by 
a panel of healthcare professionals. It was available in 
both paper and electronic formats to ensure accessibility. 
 
Data Collection Procedure 
The questionnaire was administered through structured 
interviews conducted by trained research assistants. Data 
were collected retrospectively from patients by direct 

interview (during clinic visits). 
 
 

Ethical Considerations 
Ethical approval was obtained from the College of 
Medicine/ Wasit University. Participation was voluntary, 
and all data were anonymized to protect patient 
confidentiality. Informed consent was taken from all 
participants before answering the questionnaire. 
 
Data Analysis 
Collected data were entered into SPSS software program 
version 26 for analysis. Descriptive statistics, such as 
means and standard deviations for continuous variables 
and frequencies for categorical variables, were used to 
summarize the data. Associations between independent 
variables (e.g., demographics, medical history, surgical 
details) and the presence of postoperative complications 
were analyzed using the Chi-Square test. A p-value of 
<0.05 was considered statistically significant. 

 

RESULTS 
Demographics and Clinical Characteristics 
A total of 200 patients undergoing gastrointestinal 
surgeries participated in the study. Their demographic 
and clinical characteristics are summarized in Table 1. 
Half of the participants (50%) were aged between 30 to 50 
years old. The majority (65%) of the patients were males 
and 60% were non-smokers.  
 

Table 1. Demographic and Clinical Characteristics 

Characteristic Frequency (%) 

Age (years) 

< 30 50 (25.0) 

30–50 100 (50.0) 

> 50 50 (25.0) 

Gender 

Male 130 (65.0) 

Female 70 (35.0) 

Body Mass Index (BMI) 

< 25 kg/m² 60 (30.0) 

25–30 kg/m² 100 (50.0) 

> 30 kg/m² 40 (20.0) 

Smoking Status 

Non-smoker 120 (60.0) 

Former smoker 30 (15.0) 

Current smoker 50 (25.0) 

 

Surgical and Postoperative Outcomes 
The surgical details and postoperative outcomes are 
presented in Table 2. Cholecystectomy had the highest 
percentage of cases (30%) among the study sample. 

Followed by 25% with bowel resection. Most of the 
operations (70%) were elective and 55% of them were done 
by laparoscopy.  
 

Table 2. Surgical and Postoperative Outcomes 
Characteristic Frequency (%) 

Type of Surgery 

Appendectomy 40 (20.0) 

Cholecystectomy 60 (30.0) 

Bowel resection 50 (25.0) 

Gastrectomy 30 (15.0) 

Others 20 (10.0) 

Surgery type 

Elective 140 (70.0) 

Emergency 60 (30.0) 

Surgical approach 

Open surgery 90 (45.0) 

Laparoscopic surgery 110 (55.0) 

Prophylactic antibiotics use 

Yes  180 (90%) 

No  20(10%) 

 
Early Postoperative Complications 
Early postoperative complications were reported in 60 
patients (30%). The distribution of complications is shown 
in Table 3. Surgical Site Infection (SSI) was mentioned in 
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33.3% of the total cases with complications. 10 out of 60 
(16.7%) were presented with respiratory complications. 
The same number (10/60) complained of paralytic ileus.  
 

Table 3. Distribution of Early Postoperative 
Complications 

Complication Frequency (%) 

Surgical Site Infection (SSI) 20 (33.3) 

Respiratory complications 10 (16.7) 

Cardiovascular complications 5 (8.3) 

Bleeding 8 (13.3) 

Paralytic ileus 10 (16.7) 

Deep Vein Thrombosis (DVT) 7 (11.7) 

 
Association Between Factors and Early 
Postoperative Complications 
The presence of significant associations between 
demographic and surgical factors with early postoperative 

complications is summarized in Table 4. A significant 
association was noticed between the patients who had 

complications and those without complications. Half 
(50%) of the patients who had complications were aged 
more than 50 years old while 14.3% were only in those 
without complications (P-value <0.001). Those with 
higher BMI were found to have more complications than 
other groups (P-value=0.004). Emergency and open 
surgeries were related to more complications (P-value 
<0.001 and 0.001) respectively. 
 

Table 4. Assessment of Factors Associated with 
Early Postoperative Complications 

 
Length of Hospital Stay and Reoperation 
The mean hospital stay was 8 ± 3 days. Patients with 
complications had a significantly longer stay (10 ± 3 days) 

compared to those without complications (6 ± 2 days, p < 
0.001). Reoperation was required in 15 patients (7.5%), 
primarily due to anastomosis leaks and wound 
dehiscence. Figure 1 shows the distribution of hospital 
stays across patient groups (<5 days, 5–10 days, >10 
days), categorized by whether they experienced 
complications. 
 

 
Figure 1. Length of Hospital Stay 

DISCUSSION 
A total of 200 patients were analyzed, with 30% 
experiencing early postoperative complications, which is 
consistent with existing literature that reports 
complication rates ranging from 10% to over 35% 
depending on various factors such as the type of surgery 
and patient demographics [16–18]. The most common 
complications observed included surgical site infections 
(SSIs), anastomotic leaks, and thromboembolic events. 
These findings are consistent with existing literature that 
identifies SSIs and anastomotic leaks as prevalent issues 
in GI surgeries [4,7]. 
The findings of this study on early postoperative 
complications following gastrointestinal (GI) surgeries in 
an Iraqi population reveal significant associations 
between various risk factors and the occurrence of these 
complications. Notably, factors such as age, body mass 

index (BMI), and whether the surgery was performed in 
an emergency setting were identified as critical predictors 
of complications. These results align with previous 
literature that emphasizes the importance of patient-
related characteristics in determining surgical outcomes. 
The current study findings regarding high BMI or obesity 
association with higher rates of post-operative 

complications run in parallel to retrospective analysis of 
collected patient data from the ACS-NSQIP database from 
2012 to 2018 by Helen J. and her team to a s from [19], 
which indicated that older patients and those with higher 
BMI experience higher rates of postoperative 
complications. Similarly, a Turkish retrospective review of 
medical records from January 2017 to December 2020 of 
those who underwent appendectomy, highlighted those 
elderly patients undergoing appendectomies faced 
increased complication risks, reinforcing the notion that 
age is a significant determinant in surgical recovery. So, 
they need careful preoperative evaluation in these 
populations [12]. 
The study's results regarding the type of surgical 
approach and the influence of postoperative outcomes 
findings align with Llerena J. et al, Ecuador team, which 
compared laparoscopic and open surgeries for colorectal 
cancer treatment. Their review suggested that 
laparoscopic procedures generally yield lower 
complication rates due to reduced tissue trauma. While 
open procedures are associated with higher complication 
rates due to increased tissue trauma and infection risk a 

finding that aligns with the current observation that 
surgical method impacts outcomes [14]. The association 
between emergency surgeries and higher complication 
rates found in this study is consistent with Dan Andras 
and his team, meta-analysis study of 135 peer-reviewed 

publications from 2000-2023 regarding postoperative 
complications in colorectal cancer surgery, which noted 
that urgent procedures often lead to poorer outcomes due 
to factors such as inadequate preoperative optimization 
and increased physiological stress on patients [3].  
The recommendation for prophylactic antibiotic use to 
mitigate infection risk aligns with Herra Javed et al.'s 
narrative review study, which discussed challenges in 
managing postoperative complications and emphasized 
preventive strategies as essential for improving surgical 
outcomes [8]. 
Patients who experienced complications had a 
significantly longer mean hospital stay (10 days) 
compared to those without complications (6 days). This 
finding is critical as it underscores the broader 
implications of complications on healthcare resources 
and patient recovery times, echoing conclusions from Max 
Bell et. Sweden Cohort study regarding the economic 
burden of postoperative complications [6]. The need for 

Factor 

With 

Complications 
n(%) 

Without 

Complications 
n(%) 

p-value 

Age > 50 

years 
30 (50.0) 20 (14.3) < 0.001 

BMI > 30 
kg/m² 

20 (33.3) 20 (14.3) 0.004 

Emergency 
surgery 

30 (50.0) 30 (21.4) < 0.001 

Open surgery 40 (66.7) 50 (35.7) 0.001 

No 
prophylactic 
antibiotics 

15 (25.0) 5 (3.6) < 0.001 
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reoperation in 7.5% of patients primarily due to 
anastomotic leaks highlights the severity of certain 
complications and their potential to necessitate further 
surgical intervention. This is a well-documented concern 
in GI surgery literature, reinforcing the importance of 
identifying at-risk patients preoperatively [20,21]. 
While this study provides valuable insights, it is essential 
to acknowledge its limitations, including the reliance on a 
convenience sampling method and potential biases in 
self-reported data during patient interviews. 
Furthermore, regional variations in healthcare practices 
may limit the generalizability of these findings to broader 
populations. 
 

CONCLUSION  
The study identified significant associations between 
specific risk factors (e.g., age, BMI, emergency surgery) 

and early postoperative complications. Surgical site 
infections, respiratory complications, and paralytic ileus 
are commonly encountered complications. Strategies to 
address these factors, including the use of prophylactic 
antibiotics, may reduce complication rates. The insights 
gained from this study suggest several actionable 
strategies for reducing early postoperative complications: 
Implementing comprehensive assessments focusing on 
age, comorbidities, and nutritional status could help 
identify at-risk patients before surgery. Emphasizing 
minimally invasive techniques where appropriate may 
reduce complication rates associated with traditional 
open surgeries. Establishing standardized protocols for 

the use of prophylactic antibiotics and nutritional 
interventions could enhance recovery outcomes across 
diverse patient populations. Future research should 
continue to explore these associations across diverse 
populations to develop more effective strategies for 
managing postoperative care. 
 

Conflict of interest. Nil 
 

REFERENCES 
1. Khel SA, Elregieg M. Risk Factors for Severe 

Postoperative Complications after Oncologic Right 

Colectomy. AlQalam Journal of Medical and Applied 
Sciences. 2024 Feb 24:160-8.  

2. Li J, Khajoueinejad N, Qin Y, Cohen NA. Maximizing 
how minimal we can go: a narrative review of minimally 

invasive surgery for gastric gastrointestinal stromal 
tumors. Annals of Laparoscopic and Endoscopic 
Surgery. 2024 Oct 30;9.  

3. Andras D, Lazar AM, Crețoiu D, Berghea F, Georgescu 

DE, Grigorean V, et al. Analyzing postoperative 
complications in colorectal cancer surgery: a systematic 
review enhanced by artificial intelligence. Front Surg. 
2024 Oct 31; 11:1452223.  

4. Sripathi S, Khan MI, Patel N, Meda RT, Nuguru SP, 
Rachakonda S, et al. Factors Contributing to 
Anastomotic Leakage Following Colorectal Surgery: 
Why, When, and Who Leaks? Cureus;14(10).  

5. Vallur S, Dutta A, Arjun AP. Use of Clavien–Dindo 
Classification System in Assessing Head and Neck 
Surgery Complications. Indian Journal of 
Otolaryngology and Head and Neck Surgery. 

2020;72(1):24–9.  
6. Bell M, Eriksson LI, Svensson T, Hallqvist L, Granath F, 

Reilly J, et al. Days at Home after Surgery: An Integrated 

and Efficient Outcome Measure for Clinical Trials and 
Quality Assurance. EClinicalMedicine. 2019; 11:18.  

7. Dajenah M, Ahmed F, Thabet A, Ghaleb K, Nikbakht 
HA, Dajenah M, et al. Early Postoperative Complications 

of Gastrointestinal Surgery and Its Associated Factors 
in Yemeni Patients Treated in a Teaching Hospital: A 
Retrospective Monocentric Study. Cureus;202214(5).  

8. Javed H, Olanrewaju OA, Owusu FA, Saleem A, Pavani 

P, Tariq H, et al. Challenges and Solutions in 
Postoperative Complications: A Narrative Review in 
General Surgery. Cureus. 2023;15(12).  

9. Taher TMJ, Majed JM, Ahmed YF, Sarray FTR. The 
Causes of Non-Compliance to Treatment Among Type 2 
Diabetes Mellitus Patients. Journal of Contemporary 
Studies in Epidemiology and Public Health. 2021 Oct 

15;2(2): ep21006.  
10. Mazhar T, Ahmed Z, Munir K, Tabassum A, hussain 

khan I, Aslam I, et al. The Impact of Pre-Diabetes on 
Postoperative Outcomes in Cardiac Surgery Patients: A 

Comprehensive Analysis. Journal of Population 
Therapeutics and Clinical Pharmacology. 
2024;31(5):360–7.  

11. Larsson P, Feldt K, Holmberg M, Swartling O, Sparrelid 

E, Klevebro F, et al. Preoperative heart disease and risk 
for postoperative complications after 
pancreatoduodenectomy. HPB (Oxford). 2022; 
24(11):1854–60.  

12. Lapsekili E, Deniz A, Celik SU. Factors associated with 
postoperative complications following appendectomy in 
elderly patients. Rev Assoc Med Bras [Internet]. 2021 
Nov 26 [cited 2025 Jan 9];67(10):1485–90.  

13. Kinugasa Y, Ida M, Nakatani S, Uyama K, Kawaguchi 
M. Effects of preoperative nutritional status on 
postoperative quality of recovery: a prospective 
observational study. Br J Nutr. 2023 Dec 14 [cited 2025 

Jan 9];130(11):1898–903.  
14. Llerena-Velastegui J, Velastegui-Zurita S, Teran-Lopez 

A, Velasco-Velasco F. Outcomes of Laparoscopic Versus 
Open Surgery for the Treatment of Colorectal Cancer: A 

Literature Review. Journal of Current Surgery. 2024 
Dec 21. 

15. Yadeta DA, Manyazewal T, Demessie DB, Kleive D. 

Incidence and predictors of postoperative complications 
in Sub-Saharan Africa: a systematic review and meta-
analysis. Frontiers in Health Services. 2024 May 9 [cited 
2025 Jan 9]; 4:1353788.  

16. Mayo NE, Feldman L, Scott S, Zavorsky G, Kim DJ, 
Charlebois P, et al. Impact of preoperative change in 
physical function on postoperative recovery: argument 
supporting prehabilitation for colorectal surgery. 

Surgery [Internet]. 2011;150(3):505–14.  
17. Willingham M, Rangrass G, Curcuru C, Ben Abdallah A, 

Wildes TS, McKinnon S, et al. Association between 
postoperative complications and lingering post-surgical 

pain: an observational cohort study. Br J Anaesth. 2020 
Feb 1;124(2):214–21.  

18. Longo WE, Virgo KS, Johnson FE, Oprian CA, Vernava 
AM, Wade TP, et al. Risk factors for morbidity and 

mortality after colectomy for colon cancer. Dis Colon 
Rectum [Internet]. 2000 [cited 2025 Jan 9];43(1):83–91.  

19. Madsen HJ, Gillette RA, Colborn KL, Henderson WG, 
Dyas AR, Bronsert MR, et al. The association between 

obesity and postoperative outcomes in a broad surgical 
population: A 7-year American College of Surgeons 
National Surgical Quality Improvement analysis. 
Surgery. 2023 May 1;173(5):1213–9.  

20. Aker M, Askari A, Rabie M, Aly M, Adegbola S, Patel K, 
et al. Management of anastomotic leaks after elective 
colorectal resections: The East of England experience. A 
retrospective cohort. International Journal of Surgery. 

2021 Dec 1; 96:106167.  
21. Murrell ZA, Stamos MJ. Reoperation for Anastomotic 

Failure. Clin Colon Rectal Surg [Internet]. 2006 Nov 
[cited 2025 Jan 10];19(4):213.  


