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ABSTRACT 

 

 
ARTICLE DETAILS 

 
Surgical wound infections and their complications affect patients’ postoperative outcomes. 

Surgical site infections show an incidence ranging from 0.5% to 15%, which directly impacts 

patient prognosis. Recent studies have suggested obesity and advanced age as risk factors 

associated with the development of this condition. Despite advances in surgical techniques, 

surgical materials, antibiotics, and sterilization methods, a significant number of surgical 

procedures still result in this type of complication.  

The objective of this study was to determine the risk factors associated with surgical site 

infection in patients undergoing appendectomy at a secondary-level hospital in Orizaba, Mexico. 

A statistically significant association was observed between advanced age (OR 12.3), obesity 

(OR 12.7), type 2 diabetes mellitus (OR 10.8), and the absence of antibiotic prophylaxis (OR 

21.7) as risk factors for the development of surgical site infection. 
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I. INTRODUCTION  

Acute appendicitis continues to be the most frequent 

surgical condition encountered in emergency departments. It 

may present as an early, uncomplicated condition or 

progress to a potentially life-threatening clinical scenario. 

Appendectomy for acute appendicitis remains the most 

common emergency operation performed in surgical 

services. Despite this, the factors that condition 

postoperative complications are still not fully understood. 

Identifying these factors is important in order to reduce 

postoperative morbidity and mortality, which justifies this 

study.  

The objective was to identify certain factors related to the 

development of complications in patients who underwent 

appendectomy for this very common disease, particularly 

those concerning age, associated comorbidities, physical 

status, duration of preoperative symptoms, 

anatomopathological forms, causes of reintervention, length 

of hospital stay, and status at discharge.¹˒⁴ 

Complications following surgery for acute appendicitis are 

not uncommon, despite advances in surgical techniques, 

anesthesiology, and resuscitation that have minimized 

operative trauma, the availability of intensive and 

intermediate care units for critically ill patients, and the use 

of increasingly potent antibiotics. Over the past 50 years, 

there has been a dramatic decline in mortality associated 

with acute appendicitis (from 26.0% to less than 1.0%). 

However, morbidity continues to reflect a high incidence of 

perforation (17.0–20.0%), despite the use of imaging for 

diagnosis and the advances achieved in biotechnology.⁵˒⁷˒¹⁰ 

The aim of this study is to identify risk factors associated 

with the development of surgical site infection in patients 

who underwent open appendectomy. The study hypothesis 

is that advanced age and obesity are factors that increase the 

risk of developing this complication. 

 

II. METHODS  

An observational, analytical, cross-sectional, retrospective 

study was conducted at Hospital General Regional No. 01 

Orizaba, based on the medical records of 360 patients who 

underwent appendectomy between March 2022 and May 

2024. The variables analyzed as risk factors included age, 

sex, comorbidities, operative time, administration of 

https://doi.org/10.47191/ijmscrs/v6-i1-27
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antibiotic prophylaxis, and the stage of appendicitis at the 

time of surgery. 

A. Selection criteria 

Inclusion criteria: Patients who underwent surgery in the 

General Surgery Department of HGR No. 1 Orizaba, 

Veracruz, with a diagnosis of acute appendicitis, in whom 

an open appendectomy was performed. Patients aged 18 

years or older. Both sexes. 

 Exclusion criteria: 

Patients who were not operated on in the General Surgery 

Department of HGR No. 1 Orizaba. 

Patients referred from other healthcare units to HGR No. 

1 Orizaba. 

Patients operated on outside the period from March 2022 

to May 2024. 

Patients who required an additional surgical procedure 

other than appendectomy. 

Patients without histopathological confirmation of 

appendicitis. 

Patients younger than 18 years of age. 

Pregnant women who underwent appendectomy. 

Elimination criteria: 

Patients with incomplete medical records. 

B. Procedure description 

These procedures were performed in the General Surgery 

Department of Hospital General Regional No. 1 Orizaba, 

Veracruz, during the period from March 2022 to May 2024, 

and were recorded in the electronic registry of surgeries 

performed in the department. 

During data collection, both patient-attributable and non-

attributable risk factors were considered and analyzed as 

study variables. These included age, sex, presence or 

absence of obesity, duration of symptoms, grade of 

appendicitis, preoperative administration of antimicrobial 

prophylaxis, prior diagnosis of type 2 diabetes mellitus, and 

operative time. 

A descriptive analysis of the variables was conducted, 

and the chi-square (χ²) test, supported by Fisher’s exact test, 

was used to assess the bivariate statistical association of 

each risk factor with the development of surgical site 

infection in patients who underwent appendectomy. The 

study was further complemented by a multivariate logistic 

regression analysis to determine the odds ratio. Results are 

presented in numerical tables. 

 

III. RESULTS 

A total of 360 patients who underwent appendectomy 

were initially recruited. Of these, 10 patients had incomplete 

medical records and were therefore excluded, resulting in a 

final sample of 350 patients. Surgical site infection (SSI) 

was identified in 45 patients (12.1%), while 305 patients 

(87.14%) remained free of postoperative infectious 

complications related to the surgical site. 

 

Among the study results, analysis of age in 

appendectomized patients who developed SSI, stratified by 

age group, showed a predominance of patients aged 49 to 79 

years, accounting for 27 cases. 

 Regarding sex, classified as male or female, a 

predominance of males was observed among infected 

patients, with 30 cases (66.66%). With respect to 

comorbidities, the presence or absence of obesity was 

analyzed; patients with obesity showed a higher incidence of 

SSI, with 32 cases (71.11%). 

Regarding the duration of appendicitis symptoms, defined 

as the period from symptom onset to surgical resolution and 

divided into two groups, a higher frequency of SSI was 

observed in patients with four days or more of symptom 

evolution, comprising 28 cases (62.23%). In addition, 

preoperative diagnosis of diabetes mellitus was considered a 

risk factor; in this variable, patients with diabetes mellitus 

predominated, with 35 infected patients (77.77%). 

The association between SSI development and the 

administration or omission of antibiotic prophylaxis 60 

minutes prior to surgery was also evaluated. Results showed 

that 25 patients (55.55%) who did not receive antibiotic 

prophylaxis developed SSI. Operative time was divided into 

two groups (≥ 2 hours and < 2 hours), with the group 

undergoing procedures longer than 2 hours showing the 

highest incidence of SSI, with 30 patients (66.67%). 

Based on the data obtained, a bivariate analysis using the 

chi-square (χ²) test was performed, as shown in Table 1, to 

evaluate the association between various clinical and 

sociodemographic variables and the development of surgical 

site infection in patients undergoing appendectomy. 

No significant association was observed between sex and 

the occurrence of SSI (p = 1.000), with virtually identical 

proportions of men and women in both groups. Obesity was 

identified as a factor strongly associated with infection; 

71.11% of infected patients had this condition, compared 

with 11.47% in the non-infected group (χ² = 86.29; p < 

0.001). Age group also showed a significant association, 

with older patients, particularly those aged 49 to 79 years, 

accounting for the majority of infections (60%), whereas the 

non-infected group was predominantly younger (89.18%) 

(χ² = 74.65; p < 0.001). 

The duration of symptoms did not reach statistical 

significance (p = 0.110), although a higher proportion of 

infection was observed in patients with more than four days 

of symptom evolution (62.23%).  

In contrast, antibiotic prophylaxis behaved as a protective 

factor; 95.08% of the non-infected group received 

prophylaxis, whereas more than half of the infected patients 

did not (χ² = 98.8; p < 0.001). 

Type 2 diabetes mellitus was significantly associated with 

SSI, being present in 77.77% of infected patients compared 

with only 17.70% of non-infected patients (χ² = 71.49; p < 

0.001). Likewise, an operative time longer than two hours 
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significantly increased the risk of infection (66.67% vs. 

27.22%; χ² = 26.15; p < 0.001). 

Finally, the stage of appendicitis showed a marked 

relationship with the presence of infection. Patients with 

advanced appendicitis (stages III and IV) accounted for 

91.11% of infections, whereas stage I appendicitis 

predominated in the non-infected group (56.39%) (χ² = 

71.94; p < 0.001). 

 

Table 1. Association between risk factors present in 

appendectomized patients and the development of 

surgical site infection. 

 

Table 1. A statistically significant association was observed 

with obesity, advanced age, absence of antibiotic 

prophylaxis, and advanced clinical stages in the 

development of surgical site infection (SSI). p < 0.05. 

To complement the study, a multivariate logistic regression 

analysis was performed to identify independent factors 

associated with surgical site infection (SSI). 

As detailed in Table 2 and illustrated in Figure 1, the 

independent effect of each variable was assessed. Age 

between 49 and 79 years was significantly associated with 

an increased risk of infection (adjusted OR = 8.5; 95% CI: 

4.0–18.0; p < 0.001), while patients older than 80 years 

also showed an elevated risk (adjusted OR = 12.3; 95% 

CI: 1.5–102.0; p = 0.020). 

Male sex was not significantly associated with SSI (OR 

= 0.9; 95% CI: 0.45–1.8; p = 0.84). Obesity was identified 

as an important risk factor (adjusted OR = 12.7; 95% CI: 

6.0–27.0; p < 0.001), as was the presence of type 2 

diabetes mellitus (adjusted OR = 10.8; 95% CI: 5.5–21.0; 

p < 0.001). 

Likewise, an operative time longer than two hours was 

significantly associated with an increased risk of infection 

(adjusted OR = 4.2; 95% CI: 2.1–8.4; p = 0.001). The 

absence of antibiotic prophylaxis showed a strong 

association with infection, significantly increasing the risk 

compared with patients who received prophylaxis 

(adjusted OR = 21.7; 95% CI: 10.0–47.1; p < 0.001). 

Clinical stage IV acute appendicitis, compared with stage 

I, was identified as an independent risk factor for the 

development of surgical site infection (adjusted OR = 

27.0; 95% CI: 3.0–245.0; p = 0.003). In contrast, a 

duration of symptoms of four days or more did not show a 

significant association with infection (adjusted OR = 1.5; 

95% CI: 0.75–2.9; p = 0.23). 

Finally, when the clinical stage of acute appendicitis was 

evaluated as an ordinal variable, each incremental 

increase in clinical stage was associated with a significant 

increase in the risk of surgical site infection (adjusted OR 

= 4.8 per stage; 95% CI: 2.7–8.6; p < 0.001). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Risk factor Category Infected 

n (%) 

Non-

infected 

n (%) 

χ² p-

value 

Sex Male 30 

(66.66%) 

203 

(66.55%) 

0.0 1.000 

 Female 15 

(33.33%) 

102 

(33.45%) 

  

Obesity Yes 32 

(71.11%) 

35 

(11.47%) 

86.29 <0.001 

 No 13 

(28.89%) 

270 

(88.53%) 

  

Age group 18–48 

years 

17 

(37.78%) 

272 

(89.18%) 

74.65 <0.001 

 49–79 

years 

27 

(60.0%) 

33 

(10.82%) 

  

 ≥80 

years 

1 

(2.22%) 

0 (0%)   

Symptom 

duration 

0–3 days 17 

(37.77%) 

158 

(51.80%) 

2.55 0.110 

 ≥4 days 28 

(62.23%) 

147 

(48.20%) 

  

Antibiotic 

prophylaxis 

Yes 20 

(44.45%) 

290 

(95.08%) 

98.8 <0.001 

 No 25 

(55.55%) 

15 

(4.92%) 

  

Type 2 

diabetes 

mellitus 

Yes 35 

(77.77%) 

54 

(17.70%) 

71.49 <0.001 

 No 10 

(22.23%) 

251 

(82.30%) 

  

Operative 

time 

0–2 

hours 

15 

(33.33%) 

222 

(72.78%) 

26.15 <0.001 

 >2 hours 30 

(66.67%) 

83 

(27.22%) 

  

Appendicitis 

stage 

Stage I 1 

(2.22%) 

172 

(56.39%) 

71.94 <0.001 

 Stage II 3 

(6.66%) 

23 

(7.54%) 

  

 Stage III 14 

(31.11%) 

72 

(23.60%) 

  

 Stage IV 27 

(60.0%) 

38 

(12.45%) 
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Table 2. Multivariate association between risk factors 

present in appendectomized patients and the 

development of surgical site infection 

 

Table 2. Age over 80 years, obesity, absence of antibiotic 

prophylaxis, and advanced clinical stages showed higher 

odds ratios. p < 0.05 indicates statistical significance. 

 
Figure 1. Independent factors associated with surgical 

site infection in appendectomized patients. Values 

correspond to adjusted odds ratios with 95% confidence 

intervals, obtained through multivariate logistic 

regression analysis. 

 

IV.  DISCUSSION 

Among the most relevant findings of the multivariate 

analysis in this study is the strong association between the 

absence of antibiotic prophylaxis and the development of 

surgical site infection (SSI), with an OR = 21 (95% CI: 10–

47.1; p < 0.001). This finding reinforces the global evidence 

indicating that the administration of preoperative 

antimicrobial prophylaxis is a fundamental protective factor 

in the prevention of surgical site infections.⁴ In our cohort, 

patients who did not receive prophylaxis showed a markedly 

increased risk of developing postoperative infectious 

complications. This result contrasts with that reported by 

Sánchez-Santana et al. in 2022, who, in a prospective cohort 

of 930 patients, found no significant association between 

antibiotic prophylaxis and the occurrence of SSI (OR 0.66; 

95% CI: 0.25–1.57).⁴¹ Nevertheless, our findings support the 

importance of strict adherence to antibiotic prophylaxis 

protocols in appendectomies, particularly in patients with 

additional risk factors. 

Another high-impact factor identified in this study was 

advanced clinical stage of appendicitis, particularly stage 

IV, which showed a very strong association with the 

development of surgical site infection (OR = 27; 95% CI: 

3.0–245.0; p = 0.003). Likewise, when analyzing clinical 

stage as an ordinal variable, each increase in inflammatory 

stage independently increased the risk of infection by up to 

4.8 times (95% CI: 2.7–8.6; p < 0.001). These results 

confirm that the severity of the appendiceal inflammatory 

process is a crucial determinant of postoperative infections, 

as advanced stages are associated with greater bacterial 

contamination, gangrene, or perforation.⁴¹ 

Among the comorbidities analyzed, obesity showed a 

strong association with the development of SSI, with an OR 

= 12.7 (95% CI: 6.0–27.0; p < 0.001), positioning it as one 

of the most relevant risk factors in appendectomized 

patients. This result highlights obesity as a critical factor, 

since excessive adipose tissue may impair adequate tissue 

perfusion and wound healing, favoring the development of 

infections. These findings are consistent with those reported 

by Toro et al. in 2017, who found a significant association 

between obesity and increased SSI risk in acute appendicitis 

among 390 patients. Likewise, Gutiérrez Rivera et al. in 

2023 reported that elevated body mass index was the most 

frequent comorbidity among patients with surgical wound 

infection.³⁵,³⁶ Although some studies, such as a series 

conducted in Cuenca, Ecuador, did not identify obesity as an 

independent factor, our results reinforce the evidence that 

this condition should be considered in preoperative risk 

stratification.³¹ 

Type 2 diabetes mellitus was also identified as an 

important risk factor for the development of surgical site 

infection, with an OR = 10.8 (95% CI: 5.5–21.0; p < 0.001). 

This finding is consistent with previous studies indicating 

that diabetes increases susceptibility to postoperative 

infections due to impaired immune function and delayed 

wound healing. Ávila-Narváez et al. reported that a history 

of diabetes significantly increased infection risk in 

appendectomized patients, while studies conducted at the 

National Cancer Institute of Mexico have also documented 

this association.³¹,³⁸ Taken together, these data support the 

Variable Comparison Adjusted 

OR 

95% 

CI 

p-

value 

Age 49–79 vs 

18–48 

8.5 4.0–

18.0 

<0.001 

 >80 vs 18–

48 

12.3 1.5–

102.0 

0.020 

Sex Male vs 

Female 

0.9 0.45–

1.8 

0.84 

Obesity Yes, vs No 12.7 6.0–

27.0 

<0.001 

Symptom 

duration 

≥4 days vs 

0–3 days 

1.5 0.75–

2.9 

0.23 

Type 2 

diabetes 

mellitus 

Yes, vs No 10.8 5.5–

21.0 

<0.001 

Operative 

time 

>2 h vs 0–2 

h 

4.2 2.1–

8.4 

0.001 

Antibiotic 

prophylaxis 

No vs Yes 21.7 10.0–

47.1 

<0.001 

Appendicitis 

stage 

Stage IV vs 

I 

27.0 3.0–

245.0 

0.003 

 Increase 

per stage 

4.8 2.7–

8.6 

<0.001 
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need for strict metabolic control during the perioperative 

period. 

Advanced age was significantly associated with the 

presence of surgical site infections, particularly in patients 

aged 49 to 79 years compared to those aged 18 to 48 years, 

with an OR = 8.5 (95% CI: 4.0–18.0; p < 0.001). This result 

is consistent with the findings of Grimaldi et al. in 2023, 

who identified age over 50 years as an independent factor 

for morbidity and longer hospital stay after appendectomy. 

The higher prevalence of comorbidities and physiological 

deterioration associated with aging may explain this 

increased susceptibility to infectious complications.³⁹ 

Regarding operative time, procedures lasting longer than 

two hours were associated with a significantly increased risk 

of surgical site infection (OR = 4.2; 95% CI: 2.1–8.4; p < 

0.001). This finding aligns with reports by Acevedo and 

Romero in 2023, who found that prolonged surgical 

procedures increase the probability of SSI development.⁴⁰ 

Previous studies have also suggested that longer surgeries 

may favor bacterial contamination and prolonged tissue 

exposure, thereby increasing infection risk. 

Conversely, duration of symptoms, defined as the interval 

from symptom onset to surgical resolution, showed a trend 

toward increased infection risk in patients with ≥4 days of 

evolution; however, this association did not reach statistical 

significance (OR = 1.5; 95% CI: 0.75–2.9; p = 0.23). 

Despite this, several studies, such as that by Fayraq A. et al., 

have reported that prolonged evolution is often associated 

with complicated appendicitis, which could partially explain 

the trend observed in our cohort.³³ 

Finally, patient sex did not show a significant association 

with the development of surgical site infection (OR = 0.9; 

95% CI: 0.45–1.8; p = 0.84), which is consistent with 

findings by Redondo et al. in 2022, who also reported no 

significant differences in SSI incidence between men and 

women in appendectomized patients.³⁴ 

 

V. CONCLUSIONS  

        This study demonstrates that surgical site infection 

following appendectomy is significantly associated with 

advanced age, obesity, type 2 diabetes mellitus, absence of 

antibiotic prophylaxis, prolonged operative time, and 

advanced clinical stages of appendicitis. In contrast, sex and 

duration of symptoms were not independently associated 

with infection risk. 

The severity of appendicitis emerged as a key 

determinant, as progression to advanced clinical stages 

significantly increased the likelihood of infection, with risk 

rising progressively across stages. These findings highlight 

the importance of early diagnosis and timely surgical 

intervention to prevent disease progression and infectious 

complications. 

From a clinical perspective, strict adherence to antibiotic 

prophylaxis protocols, careful perioperative management of 

high-risk patients—particularly those with obesity, diabetes, 

and advanced age—and strategies aimed at minimizing 

operative time are essential to reduce postoperative 

infectious morbidity. 

Overall, these results provide local evidence consistent with 

international literature and support the application of 

standardized preventive strategies in patients undergoing 

appendectomy, emphasizing risk stratification and targeted 

perioperative measures to improve surgical outcomes. 
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