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Background: Surgical wound complications are a
common cause of postoperative morbidity, with diabetes
mellitus recognized as a key risk factor. Objective: This
study aimed to compare the incidence and severity of
surgical wound complications in diabetic versus non-
diabetic patients. Methods: This comparative cross-
sectional study was conducted at Shaikh Zayed Hospital,
Lahore from January 2025 to June 2025 . A total of 355
surgical patients were enrolled, including 178 diabetics and
177 non-diabetics. Data on patient demographics, type of
surgery, wound complications, and glycemic control
(HbAZ1c) were collected. Postoperative wound assessments
were performed on Day 3, Day 7, and Day 14 using CDC
criteria and the ASEPSIS scoring system. Results: Surgical
wound complications were significantly more frequent in
diabetic patients (36.5%) compared to non-diabetics
(18.1%) (p < 0.001). Diabetics exhibited higher rates of
deep surgical site infections (6.7% vs. 2.3%, p = 0.02),
wound necrosis (3.4% vs. 0%, p = 0.01), and required more
wound re-suturing or debridement (8.4% vs. 2.3%, p =
0.01). Moderate to severe complications (ASEPSIS

score >20) were more common in the diabetic group (22.4% vs. 9.6%, p < 0.01).
Patients with HbAlc >9% had the highest complication rate (61.3%) among diabetics.
Diabetic patients also had a longer mean hospital stay (9.2 £ 3.7 vs. 6.4 + 2.9 days, p
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< 0.001) and higher 30-day readmission rates (11.2% vs. 4.5%). Conclusion: It is
concluded that diabetes mellitus significantly increases the risk and severity of
surgical wound complications, particularly in patients with poor glycemic control.
Preoperative optimization of blood glucose, individualized postoperative wound care,
and extended follow-up are essential to improve surgical outcomes in this vulnerable

group.

Introduction

Surgical wound complications represent a significant burden on healthcare systems
globally, not only due to their direct clinical impact but also because of the associated
financial implications and increased length of hospital stays [1]. Among the patient
groups at highest risk associated with postoperative wound complications, patients
with diabetes mellitus have persistently shown higher frequencies of unfavorable
outcomes than patients without diabetes mellitus [2]. To a major extent, this
difference can be explained by systemic and local physiologic changes related to
persistent hyperglycemia that all contribute to the impairment of wound healing and
immune reactions [3]. Diabetes mellitus is a worldwide community health issue and is
currently observed to affect more than 537 million individuals globally, and the
number is expected to skyrocket in the next few decades. The incidence of diabetes in
surgical patients has also risen proportionately, and this necessitates clinicians to
further comprehend and attend to its consequences regarding surgical outcome [4].
The disruption of the normal inflammatory responses mediated by poorly controlled
glucose levels in blood, the decreased activity of the leukocyte, and impaired
synthesis of collagen are critical processes involved in wound healing in adrenal
disease. In addition, diabetes tends to be accompanied by microvascular disease,
peripheral neuropathy, and an enhanced susceptibility, all of which will result in slow
wound healing and a higher morbidity of surgical site complications [5].
Complications associated with a surgical wound can vary widely; they may only be
minor, where there is a separation of the wound at the superficial level, or formation
of seroma, to more serious complications that include a deep surgical site infection,
dehiscence fascial tract, wound necrosis, or re-intervention surgery [6]. This, in
addition to its hospital stays extending, could also require re-suturing, negative
pressure wound therapy, use of antibiotics in general, and limb amputation in serious
situations. Of special concern among diabetic patients is that they have an increased
baseline risk of morbidity and mortality [7]. Various studies have tried to measure this
correlation between diabetes and surgical wound complications. Nonetheless,
estimated incidences are reported to be highly variable based on the surgical
subspeciality, type of patient, and strategies of glycemic control during the
perioperative period. Although research has revealed a strong relationship between
diabetes and the augmented morbidity of wounds with patients undergoing orthopedic,
cardiovascular, and abdominal surgeries, different studies have shown even lesser
differences, thus indicating that other elements also contribute significantly, like
obesity, nutrition status, and infection control procedures [8]. However, there is an
agreement that diabetes is one of the independent risk factors to poor wound healing
results [9]. In contrast, patients without diabetes have more formulaic and successful
trajectories of wound recovery when other comorbidities do not occur. The tissue
repair process and immune functioning are generally in good condition, and it is
possible to eliminate the inflammation on time and regenerate the tissues quickly [10].
There is an urgent necessity for studies that compare the frequency and severity of
operative wound complications in both diabetic and non-diabetic populations during
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various surgical procedures in various healthcare facilities [11]. Knowledge of these
differences has the added benefit of not only offering significant knowledge on the
burden of surgical morbidity among diabetic patients but also guiding the provision of
focused perioperative interventions. These could be stricter glycemic management
guidelines, more frequent wound checks, proactive antibiotic measures, or application
of add-on wound healing solutions to diabetic patients [12].

Objective
The present study aims to fill this gap by evaluating and comparing the incidence and
severity of surgical wound complications in diabetic versus non-diabetic patients.

Methodology

This was a comparative cross-sectional study conducted at Shaikh Zayed Hospital,
Lahore from January 2025 to June 2025. A total of 355 patients undergoing elective
or emergency surgical procedures were included in the study. These patients were
divided into two groups based on their diabetic status: 178 patients with diagnosed
diabetes mellitus and 177 non-diabetic patients serving as the comparison group. A
non-probability consecutive sampling technique was employed to recruit eligible
patients.

Inclusion Criteria:

Adult patients (>18 years of age) undergoing any major or minor surgical procedure
Patients willing to provide informed consent

Both diabetic (Type 1 or Type 2) and non-diabetic individuals

Exclusion Criteria:

Patients on chronic immunosuppressive therapy or corticosteroids

Individuals with autoimmune disorders, malignancies, or end-stage renal disease
Patients lost to follow-up or who refused postoperative wound evaluation

Data Collection

After obtaining informed consent, patient demographic information and clinical
history were recorded, including age, sex, comorbidities, BMI, smoking status, type
of surgery, and duration of surgery. Diabetic status was confirmed based on previous
diagnosis and current medication history. Glycemic control was assessed using recent
HbALc values. Diabetic status was verified through documented medical history and
current treatment regimen. Glycemic control was further evaluated using recent
HbAlc levels, where available. Postoperative wound assessments were conducted on
Day 3, Day 7, and Day 14, or until discharge, using a standardized wound evaluation
checklist. Wound complications were recorded and categorized into superficial
surgical site infections, deep infections, wound dehiscence, seroma or hematoma
formation, and wound necrosis. The primary outcome of interest was the overall
incidence of surgical wound complications in diabetic versus non-diabetic patients. It
also included the severity of complications, based on standardized clinical criteria
such as the CDC classification and ASEPSIS scoring system, and the need for
additional interventions such as antibiotic therapy, wound debridement, or re-suturing.

Statistical Analysis

All data were compiled and analyzed using SPSS version 26.0. Categorical variables,
such as the presence or absence of wound complications, were compared between
groups using the Chi-square test. Continuous variables, including age and BMI, were
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analyzed using independent sample t-tests. A p-value of less than 0.05 was considered
statistically significant.

Results

Data were collected from 355 patients. The diabetic group had a higher mean age
(58.3 + 10.6 years) compared to the non-diabetic group (51.4 + 12.2 years). The mean
BMI was also higher in diabetics (29.8 = 3.5 kg/m?) than non-diabetics (26.4 + 2.9
kg/m?2). Hypertension was present in 66.3% of diabetic patients (n = 118) versus 36.7%
(n = 65) of non-diabetic patients. The overall wound complication rate was 36.5% (n
= 65) in diabetics and 18.1% (n = 32) in non-diabetics. Superficial SSIs were noted in
15.7% (n = 28) of diabetics and 9.6% (n = 17) of non-diabetics; deep SSls in 6.7% (n
=12) vs. 2.3% (n = 4); wound dehiscence in 7.9% (n = 14) vs. 4.0% (n = 7); wound
necrosis in 3.4% (n = 6) vs. 0%; and seroma/hematoma in 2.8% (n = 5) vs. 2.3% (n =
4). General surgery was the most common procedure in both groups 41.6% (n = 74) in
diabetics and 40.7% (n = 72) in non-diabetics. Orthopedic surgeries accounted for
20.2% (n = 36) and 19.2% (n = 34), urological surgeries 13.5% (n = 24) and 15.3% (n
= 27), gynecological surgeries 11.2% (n = 20) and 10.2% (n = 18), and other
procedures 13.5% (n = 24) and 14.7% (n = 26), respectively.

Table 1. Baseline Characteristics of Study Participants (n = 355)

Variable Diabetic (n =178) Non-Diabetic (n = 177)
Age (Mean + SD) 58.3 + 10.6 5141272
Male Gender (%) 102 (57.3%) 94 (53.1%)
BMI (Mean = SD)|29.8+35 26.4+2.9
(kg/m?)

Hypertension (%) 118 (66.3%) 65 (36.7%)
Smokers (%) 47 (26.4%) 42 (23.7%)
Complication

Any Complication | 65 (36.5%) 32 (18.1%)
(%)

Superficial SSI (%) 28 (15.7%) 17 (9.6%)
Deep SSI (%) 12 (6.7%) 4 (2.3%)
Wound  Dehiscence | 14 (7.9%) 7 (4.0%)
(%)

Wound Necrosis (%) | 6 (3.4%) 0 (0.0%)
Seroma/Hematoma 5 (2.8%) 4 (2.3%)
(%)

Type of Surgery

General Surgery (%) | 74 (41.6%) 72 (40.7%)
Orthopedic  Surgery | 36 (20.2%) 34 (19.2%)
(%)

Urological ~ Surgery | 24 (13.5%) 27 (15.3%)
(%)

Gynecological 20 (11.2%) 18 (10.2%)
Surgery (%)

Other Procedures (%) | 24 (13.5%) 26 (14.7%)

Diabetic patients demonstrated significantly more severe wound complications, as
indicated by higher ASEPSIS scores (>20 in 22.4% of diabetics vs. 9.6% of non-
diabetics; p < 0.01). A greater proportion required wound re-suturing or debridement
(8.4% vs. 2.3%), and prolonged antibiotic use beyond 7 days was more frequent in
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diabetics (20.2% vs. 10.7%). The average hospital stay was longer in diabetic patients
(9.2 £ 3.7 days) compared to non-diabetics (6.4 + 2.9 days), with significantly more
readmissions within 30 days post-surgery (11.2% vs. 4.5%).

Table 2. Severity and Clinical Outcomes of Wound Complications

Outcome Diabetic (n = | Non-Diabetic (n = | p-value
178) 177)

ASEPSIS Score > 20 | 40 (22.4%) 17 (9.6%) <0.01

(Moderate/Severe) (%)

Wound Re-suturing /| 15 (8.4%) 4 (2.3%) 0.01

Debridement (%)

Prolonged Antibiotic Use | 36 (20.2%) 19 (10.7%) 0.02

(>7 days) (%)

Mean Hospital Stay (days £ | 9.2 £ 3.7 6.4+29 <0.001

SD)

30-day Readmissions (%) 20 (11.2%) 8 (4.5%) 0.01

In diabetic patients, 29.2% of complications presented within 3 days, while 49.2%
developed between days 4-7. The pattern was similar in non-diabetics, with 25.0%
experiencing early complications and 56.2% in the 4-7 day range. Delayed
complications (>7 days) were slightly more common in diabetics (21.5%) than non-
diabetics (18.7%), though these differences were not statistically significant.

Table 3. Time of Onset of Wound Complications

Time of Onset | Diabetic (n = 65 with | Non-Diabetic (n = 32 | p-value
Post-Surgery complications) with complications)

<3 Days (%) 19 (29.2%) 8 (25.0%) 0.67
4-7 Days (%) 32 (49.2%) 18 (56.2%) 0.49

>7 Days (%) 14 (21.5%) 6 (18.7%) 0.73

Patients with HbAlc < 7% had the lowest complication rate (18.8%), whereas those
with HbAlc between 7-8.9% had a complication rate of 37.1%. Notably, patients
with HbAlc > 9% had a markedly higher complication rate of 61.3%, demonstrating a
strong and statistically significant association between poor glycemic control and

postoperative wound morbidity (p < 0.001).

Table 4. Glycemic Control and Complication Rate in Diabetics

HbA1c Level Category | No. of Patients (n) | Complications (n, %) | p-value
HbAlc < 7% 64 12 (18.8%) Reference
HbAlc 7-8.9% 70 26 (37.1%) 0.01
HbAlc>9% 44 27 (61.3%) <0.001
Discussion

This study highlights a significantly higher incidence and severity of surgical wound
complications in diabetic patients compared to non-diabetic individuals. Among the
total cohort of 355 patients, complications were observed in 36.5% of diabetic
patients versus 18.1% in the non-diabetic group, a statistically significant difference.
Such results are very much in line with the existing literature, according to which
diabetes mellitus has been identified as an independent risk factor where wound
healing is affected and there is a higher risk of postoperative infections. Superficial
surgical site infections are the most widespread issue in both groups, but it was by far

more evident in diabetics (15.7% vs. 9.6%) [13]. Diabetes was also disproportionately
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higher in patients with more severe and collective outcomes, including deep SSI,
surgical wound necrosis, and surgical re-intervention. This could be ascribed to the
fact that diabetes has well-established pathophysiological mechanisms which
undermine the healing of wounds, such as impaired leukocyte functioning,
microvascular disease, and retardation of collagen remodelling [14]. Wound necrosis
was only present in the diabetic group, and it is a testimony to the huge impact of
uncontrolled diabetes on tissue functionality and circulation. The proportion of
moderate-to-severe cases was greater in diabetics as per severity of complications,
which was measured in the form of the ASEPSIS scoring system [15]. Also, antibiotic
treatment and wound debridement were more intensive in patients with diabetes and
may indicate that not only is the incidence of postoperative infection is more
predisposed, but also the postoperative care is resource-consuming [16]. This resulted
in longer mean hospitalization and increased 30-day readmission among the diabetic
factors that constitute a substantial burden to the overall healthcare. Analysis of
complications about time-to-onset revealed that the majority of wound complications
surfaced between 0 and 7 days after surgery in both groups [17]. These results help to
support the idea of the long-term monitoring of high-risk diabetic patients, even
during the postoperative period (after hospital discharge). Interestingly, during
subgroup analysis (among the diabetic cohort), the results were found to be strongly
associated between poor glycemic control and the rate of complications [18]. This
dose-response relationship emphasizes the importance of preoperative optimization of
blood glucose levels and reinforces previous studies suggesting that strict
perioperative glycemic control can significantly reduce postoperative complications
[19]. The type of surgical procedure did not differ significantly between groups,
ruling out procedural bias as a contributing factor [20,21]. The argument that the
observed outcomes differences were primarily influenced by diabetic
pathophysiological metabolic and vascular differences rather than surgical complexity
or specialty is strengthened by these points [22,23]. The results of this study carry
practical implications. First, they underscore the importance of rigorous preoperative
screening and optimization of diabetic patients. Secondly, they advocate for tailored
perioperative protocols, such as stricter glycemic control, prophylactic antibiotic
adjustments, and perhaps delayed closure technigques or advanced wound dressings in
high-risk patients. Finally, due to the tendency for complications to develop later,
postoperative wound monitoring in diabetic patients must be extended beyond the
typical early follow-up window. Despite these insights, this study is not without
limitations. Being a single-center cross-sectional study, causal inferences are limited.
The lack of randomization may introduce selection bias, and unmeasured confounding
variables such as nutritional status, operative blood loss, or adherence to wound care
protocols could have influenced outcomes. However, the strength of the analysis is
enhanced by the inclusion of severity indices, a large sample size, and direct group
comparisons.

Conclusion

It is concluded that diabetic patients are at a significantly higher risk of developing
surgical wound complications compared to non-diabetic individuals. Not only is the
overall incidence of wound-related issues greater in diabetic patients, but the severity
of these complications is also markedly higher, often requiring additional medical or
surgical interventions. The presence of poorly controlled diabetes, as indicated by
elevated HbALc levels, further amplifies this risk, demonstrating a clear relationship
between glycemic status and adverse postoperative outcomes.

1211



References

Qamar, R., Khalid Mahmood, Narisa Pervaiz, Romassa Javed, Faheem Sher, &
Ibrahim Tufail. (2023). Comparative Study on Incidence of Post-operative
Wound Infection in Diabetic vs Non-diabetic Patients in Clean Surgical
Procedure. Pakistan Journal of Medical Research, 62(1), 14-18. Retrieved from
https://pjmr.org.pk/index.php/pjmr/article/view/416

Chahrour MA, Habib JR, EI Moheb MN, Cherfan P, Mahmoud D, El Rahyel A,
Khachfe H, Hoballah JJ. Incidence and Predictors of Surgical Site Infection
Complications in Diabetic Patients Undergoing Lower Limb Amputation. Ann
Vasc Surg. 2022 Apr;81:343-350. doi: 10.1016/j.avsg.2021.09.040. Epub 2021
Nov 12. PMID: 34780963.

Lopez-de-Andres A, Jimenez-Garcia R, Hernandez-Barrera V, de Miguel-Diez J, de
Miguel-Yanes JM, Omafa-Palanco R, Carabantes-Alarcon D. Trends of Non-
Traumatic Lower-Extremity Amputation and Type 2 Diabetes: Spain, 2001-
2019. J Clin Med. 2022 Feb 25;11(5):1246. doi: 10.3390/jcm11051246. PMID:
35268337; PMCID: PMC8911304.

Lopez-de-Andres A, Jimenez-Garcia R, Herndndez-Barrera V, de-Miguel-Diez J, de-
Miguel-Yanes JM, Omarfia-Palanco R, Carabantes-Alarcon D. Time trends
(2001-2019) and sex differences in incidence and in-hospital mortality after
lower extremity amputations among patients with type 1 diabetes in Spain.
Cardiovasc Diabetol. 2022 May 3;21(1):65. doi: 10.1186/s12933-022-01502-y.
PMID: 35505344; PMCID: PMC9066863.

Al-Saadi N, Al-Hashimi K, Popplewell M, Fabre I, Gwilym BL, Hitchman L, Chetter
I, Bosanquet DC, Wall ML. The incidence of surgical site infection following
major lower limb amputation: A systematic review. Int Wound J. 2024
Jul;21(7):e14946. doi: 10.1111/iwj.14946. PMID: 38961561; PMCID:
PMC11222165.

Wiajid, ., Gul, . N. ., Khan, H. ., Asif, M. ., Faiz, U. ., Ullah, H., & Jabeen, S. (2025).
Comparison of Surgical Site Infection in Diabetic vs. non-diabetic Patients
Operated Electively in the Surgical Unit of MTI-Lady Reading Hospital
Peshawar. Biological and Clinical Sciences Research Journal, 6(1), 18-21.
https://doi.org/10.54112/bcsrj.v6i1.1507

Ahamad, F. U. ., Hassan, M. M. ., Khan, M. A. U. ., Fatema, M. B. ., Habib, M. A. .,
Das, , P. K. ., ... Tani, S. A. . (2024). Comparison of Postoperative Wound
Infection in Controlled Diabetic and Non-Diabetic Patients in Elective
Operations. Journal of Dhaka  Medical College, 31(2), 226-231.
https://doi.org/10.3329/jdmc.v31i2.73194

Stern JR, Wong CK, Yerovinkina M, Spindler SJ, See AS, Panjaki S, et al. A meta-
analysis of long-term mortality and associated risk factors following lower
extremity  amputation. Ann  Vasc Surg. 2017;42:322-327.  doi:
10.1016/j.avsg.2016.12.015.

Hallstrom S, Svensson AM, Pivodic A, Olafsdottir AF, Léndahl M, Wedel H, et al.
Risk factors and incidence over time for lower extremity amputations in people
with type 1 diabetes: an observational cohort study of 46,088 patients from the
Swedish National Diabetes Registry. Diabetologia. 2021;64:2751-2761. doi:
10.1007/s00125-021-05550-z.

Raikjer J, Jensen MH, Vestergaard P, Serensen AM, Laursen HVB, Ejskjaer N.
Twenty years with diabetes and amputations: a retrospective population-based
cohort study. Diabet Med. 2020;37:2098-2108. doi: 10.1111/dme.14251

Geiss LS, Li Y, Hora I, Albright A, Rolka D, Gregg EW. Resurgence of diabetes-
related nontraumatic lower-extremity amputation in the young and middle-aged
adult U.S. population. Diabetes Care. 2019;42:50-54. doi: 10.2337/dc18-1380

1212


https://pjmr.org.pk/index.php/pjmr/article/view/416
https://doi.org/10.54112/bcsrj.v6i1.1507
https://doi.org/10.3329/jdmc.v31i2.73194

Chahrour MA, Habib JR, EI Moheb MN, Cherfan P, Mahmoud D, El Rahyel A, et al.
Incidence and predictors of surgical site infection complications in diabetic
patients undergoing lower limb amputation. Ann Vasc Surg. 2021;S0890—
5096(21):00808-816. doi:10.1016/j.avsg.2021.09.040.

Ministerio de Sanidad, Consumo y Bienestar Social. Spanish Register of Specialized
Care - Basic Minimum Database [Registro de Actividad de Atencidn

Especializada. RAE-CMBD]. Available from:
https://www.mscbs.gob.es/estadEstudios/estadisticas/cmbdhome.htm [Accessed
2021 Dec 7].

Gogorcena MA. Equipo de Trabajo RAE-CMBD-CIE10. La adopcion de la normativa
de codificacion CIE-10-ES o como hacer de la necesidad virtud [The adoption
of the ICD-10-ES codification rules or how to make of necessity a virtue]. Rev
Calid Asist. 2017;32:1-5. doi:10.1016/j.cali.2016.12.001.

Soriguer F, Goday A, Bosch-Comas A, Bordil E, Calle-Pascual A, Carmena R, et al.
Prevalence of diabetes mellitus and impaired glucose regulation in Spain: the
Di@bet.es Study. Diabetologia. 2012;55:88-93. d0i:10.1007/s00125-011-2336-

9.
Ministerio de Sanidad, Consumo y Bienestar Social. Encuesta Nacional de Salud de
Esparia. Available from:

https://www.mschs.gob.es/estadEstudios/estadisticas/encuestaNacional/

Quan H, Sundararajan V, Halfon P, Fong A, Burnand B, Luthi JC, et al. Coding
algorithms for defining comorbidities in ICD-9-CM and ICD-10 administrative
data. Med Care. 2005;43:1130-1139. d0i:10.1097/01.mlr.0000182534.19832.83.

Lin CW, Armstrong DG, Lin CH, Liu PH, Hung SY, Lee SR, et al. Nationwide trends
in the epidemiology of diabetic foot complications and lower-extremity
amputation over an 8-year period. BMJ Open Diabetes Res Care.
2019;7:e000795. doi:10.1136/bmjdrc-2019-000795.

Truong DH, Johnson MJ, Crisologo PA, et al. Outcomes of foot infections secondary
to puncture injuries in patients with and without diabetes.J Foot Ankle
Surg. 2019; 58(6): 1064-1066. doi:10.1053/j.jfas.2019.08.013

Arshad, S., Rasul, A., Batool, M., Zukhruf, Z., & Asad, M. T. (2024). Diabetes and
Risk of Surgical Site Infection: A Narrative Review. Journal of Health and
Rehabilitation Research, 4(1), 567-572. https://doi.org/10.61919/jhrr.v4i1.500

Burgess, J. L., Wyant, W. A., Abdo Abujamra, B., Kirsner, R. S., & Jozic, I. (2021).
Diabetic Wound-Healing Science. Medicina, 57(10), 1072.
https://doi.org/10.3390/medicina57101072

Kim, J.-H.; Yoon, N.Y.; Kim, D.H.; Jung, M.; Jun, M.; Park, H.-Y.; Chung, C.; Lee,
K.; Kim, S.; Park, C.S.; et al. Impaired permeability and antimicrobial barriers
in type 2 diabetes skin are linked to increased serum levels of advanced
glycation end-product. Exp. Dermatol. 2017, 27, 815-823.

Amjad SS, Shams N, Zahra T. Diabetic Foot Ulcers in a Tertiary Care Hospital; Risk
Factors, Associations and Grades of Presentation. J Liaquat Uni Med Health Sci.
2016;15(01):05-11.

1213


https://www.mscbs.gob.es/estadEstudios/estadisticas/cmbdhome.htm
https://www.mscbs.gob.es/estadEstudios/estadisticas/encuestaNacional/
https://doi.org/10.1053/j.jfas.2019.08.013
https://doi.org/10.61919/jhrr.v4i1.500
https://doi.org/10.3390/medicina57101072

