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Abstract:

Background: Diabetes mellitus is associated with impaired wound healing due to metabolic disturbances,
vascular insufficiency, and immune dysfunction. Surgical patients with diabetes are therefore at increased risk of
postoperative wound complications, which may lead to prolonged hospitalization and increased healthcare burden.
Aim: To determine the incidence of wound healing complications and identify independent risk factors among
diabetic patients undergoing surgery.

Methodology: A retrospective observational study was conducted at Department of General surgery, Patna
Medical College and Hospital, Patna, Bihar, India. Medical records of 87 diabetic patients who underwent surgical
procedures over 8 month period were reviewed. Demographic, clinical, and surgical data were collected.
Univariate analysis was performed to identify associated factors, followed by multivariate logistic regression to
determine independent risk factors.

Results: Wound healing complications occurred in 28 patients (32.2%). Surgical site infection was the most
common complication (17.2%), followed by wound dehiscence (8%) and delayed wound healing (6.9%).
Univariate analysis showed significant associations with age >60 years, diabetes duration >10 years, poor
glycemic control (HbAlc >9%), emergency surgery, and lack of antibiotic prophylaxis. Multivariate analysis
identified poor glycemic control (AOR=3.12), diabetes duration >10 years (AOR=2.47), emergency surgery
(AOR=2.15), and absence of antibiotic prophylaxis (AOR=2.68) as independent risk factors.

Conclusion: Wound healing complications are common among diabetic surgical patients. Optimizing glycemic
control, ensuring appropriate antibiotic prophylaxis, and careful perioperative management may reduce
postoperative complications.

Keywords: Diabetes Mellitus, Wound Healing Complications, Surgical Site Infection, Glycemic Control, Risk
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Introduction

Diabetes mellitus is a long-lasting metabolic disease
that is caused by lasting hyperglycemia caused by a
malfunction in the secretion or the action of insulin
or both. It has become one of the major public health
issues of the world, and the prevalence is rapidly
spreading in the developed and developing world
[1]. The International Diabetes Federation estimates
that hundreds of millions of individuals all over the
world are being impacted by diabetes nowadays and
this figure is ever growing because of sedentary liv-
ing, improper diet, urbanization and population age-
ing. India has been called the capital of diabetes in
the world, especially due to its high and
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continuously increasing burden of the disease. Dia-
betes has long-term complications that involve sev-
eral organ systems and cause great morbidity and
mortality to its victims. Impaired wound healing is
one of the most clinically significant complications
of diabetes that may result in long hospitalization,
higher healthcare expenses and poor patient quality
of life [2].

The biological process of normal wound healing is
intricate and tightly regulated and consists of many
overlapping phases, which are hemostasis, inflam-
mation, proliferation and tissue remodeling. The
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interactions of the inflammatory cells, growth fac-
tors, cytokines, components of the extracellular ma-
trix and sufficient blood supply all play a role in
these processes. These mechanisms are however dis-
turbed by a number of pathophysiological processes
in patients with diabetes that slow down wound re-
pairs. Recurrent hyperglycemia causes structural
and functional changes of blood vessels, which
cause disrupted microcirculation and impaired oxy-
genation of tissues [3]. Moreover, diabetes is also
linked with the dysfunction of the immune system,
such as the difficulty in the migration of leukocytes,
reduced phagocytic activity, and inflammatory re-
sponses. All these abnormalities lead to the problem
of delaying wound healing and predisposing to in-
fection.

The diabetic patients provide special challenges to
the clinicians due to the presence of high risks in
postoperative wounds. The physiological conditions
necessary to heal a surgical wound are best, and the
metabolic changes that come with diabetes can de-
teriorate these conditions. It has also been demon-
strated that poor glycemic control inhibits collagen
synthesis, decreases fibroblast proliferation as well
as the epithelialization process, which are critical
processes during wound repair. In addition, periph-
eral neuropathy, peripheral vascular disease, and
nephropathy are some examples of complications of
diabetes that can also contribute to delayed recovery
and heighten the risk of wound deterioration or in-
fection during surgical operations [4].

The surgical site infection delayed wound healing,
wound dehiscence, and chronic non-healing ulcers
are some of the postoperative wound complications
among diabetic patients. These complications can
have a large effect on extending hospitalization and
can require further surgical intervention or extended
antibiotic suppressions. Poor wound healing compli-
cations in severe cases can cause limb threatening
infections or systemic complications, including sep-
sis. Medically, these consequences lead to the aug-
mented economic weight to patients and health care
structures especially in situations that have resource
constraints [5].

Some clinical and demographic issues have been
found to be possible causes of poor wound healing
among diabetics. Among these factors are glycemic
control, diabetes years, obesity, old age, smoking,
nutritional deficiency, and the co-occurring comor-
bid conditions such as hypertension, cardiovascular
disease and renal dysfunction. Moreover, the periop-
erative variables that may also be involved in wound
healing outcomes include the type of surgery, dura-
tion of surgery, contamination of wound, and prac-
tices that are given during the postoperative care.
The recognition and comprehension of these risk
factors is critical in the process of devising specific
preventive measures and enhancing the postopera-
tive care of diabetic patients [6].
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The situation is further complicated in developing
nations like India where low healthcare resources,
late diagnosis, and poor management of the disease
in most instances means that the impact of compli-
cations of diabetes on human health is increased [7].
Diabetic patients undergoing surgical procedures are
characterized by an inadequately regulated level of
blood glucose and a variety of conditions, which
makes them more susceptible to postoperative com-
plications. Moreover, socioeconomic status, diffi-
culties in receiving special wound care services, and
disparities in medical care facilities may affect the
process of surgical wound management and progno-
sis in diabetic patients [8].

Knowledge of the occurrence of wound healing
complications among diabetic surgical patients can
play a crucial role in enhancing the quality of care
provided to patients in perioperative settings and
lower the postoperative morbidity. Detection of
high-risk patients early will enable clinicians to take
preventive measures to the complications including
strict glycemic control, optimal nutritional care, at-
tentive surgical practice, and proper wound care
postoperative. In addition, the identification of inde-
pendent risk factors related to wound complications
may be helpful in the creation of clinical guidelines
and risk stratification models that may assist in en-
hancing decision-making processes in surgical prac-
tice.

Consequently, the current retrospective study was
done to assess the incidence of wound healing com-
plications, and the incidence of independent risk fac-
tors of wound healing complications on diabetic sur-
gical patients. The research was conducted in De-
partment of Psychiatry of Netaji Subhas Medical
College and Hospital, Patna, Bihar, India. Through
the examination of the clinical records of diabetic
surgical patients, the study will seek to offer an im-
proved insight on the prevalence and determinants
of postoperative wound healing complications in the
population. The outcomes of this study can be used
to develop better perioperative management care,
better patient outcomes, and less healthcare burden
due to surgical wound complications among diabetic
patients.

Methodology

Study Design: This study was conducted as a retro-
spective observational study aimed at determining
the incidence and independent risk factors associ-
ated with wound healing complications among dia-
betic patients undergoing surgical procedures. The
retrospective design involved reviewing previously
recorded medical data of eligible patients to analyze
clinical characteristics, surgical details, and postop-
erative outcomes related to wound healing. This de-
sign was chosen because it allows efficient evalua-
tion of existing clinical records to identify
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associations between potential risk factors and post-
operative complications in diabetic patients.

Study Area: The study was carried out at the De-
partment of General surgery, Patna Medical College
and Hospital, Patna, Bihar, India.

Study Duration: The study was conducted over a
period of 8 months from April 2025 to December
2025.

Sample Size: A total of 87 diabetic patients who un-
derwent surgical procedures during the study period
and fulfilled the eligibility criteria were included in
the study. The sample size was determined based on
the number of available and complete patient rec-
ords meeting the inclusion criteria within the study
duration.

Study Population: The study population consisted
of patients diagnosed with diabetes mellitus who un-
derwent surgical procedures at the hospital during
the study period. Both male and female patients be-
longing to different age groups were included. These
patients represented a range of surgical interventions
and varying clinical characteristics, which allowed
evaluation of multiple factors potentially associated
with postoperative wound healing complications.

Data Collection: Data were collected retrospec-
tively from hospital medical records, surgical regis-
ters, and patient case files using a structured data
collection format. Information extracted included
demographic details such as age and gender, clinical
characteristics including duration of diabetes and
presence of comorbid conditions, and parameters re-
lated to glycemic control such as fasting blood glu-
cose levels and HbA1c where available. Additional
information regarding the type of surgery, whether
the procedure was elective or emergency, duration
of surgery, perioperative glycemic management, and
use of antibiotic prophylaxis was also collected.
Postoperative wound healing outcomes were as-
sessed based on documented clinical findings in the
patient records.

Inclusion Criteria

Patients were included in the study if they met the
following criteria:

e Diagnosed with diabetes mellitus prior to sur-
gery

e Underwent any surgical procedure during the
study period

e Complete medical records available in the hos-
pital database

e Age 18 years and above

Exclusion Criteria
Patients were excluded from the study if:
e They had incomplete or missing medical rec-

ords
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e Patients without a confirmed diagnosis of dia-
betes

e Patients who underwent minor procedures not
requiring surgical wound closure

e Patients with pre-existing chronic non-healing
wounds unrelated to surgery

Study Procedure: The study procedure involved re-
viewing hospital records of diabetic patients who
underwent surgical procedures during the study pe-
riod. Eligible cases were identified according to the
predefined inclusion and exclusion criteria. Rele-
vant clinical and surgical information was extracted
and recorded in a structured data collection form.
Patients were subsequently categorized into two
groups based on postoperative outcomes: those who
developed wound healing complications and those
who did not. Wound healing complications were
identified according to established clinical criteria,
including surgical site infections, wound dehis-
cence, and delayed wound healing. The collected
variables were then evaluated to determine potential
associations with wound healing outcomes.

Statistical Analysis: All collected data were entered
and analyzed using Statistical Package for Social
Sciences (SPSS) version 26.0 or a similar statistical
software package. Descriptive statistics were used to
summarize patient characteristics and clinical varia-
bles. Continuous variables were expressed as mean
and standard deviation, while categorical variables
were presented as frequencies and percentages. Ini-
tially, univariate analysis was performed using ap-
propriate statistical tests such as the Chi-square test
or Fisher’s exact test for categorical variables and
the independent t-test for continuous variables to
identify potential risk factors associated with wound
healing complications. Variables that showed statis-
tical significance in univariate analysis were further
included in multivariate logistic regression analysis
to identify independent risk factors for postoperative
wound healing complications. A p-value of less than
0.05 was considered statistically significant.”

Result

Table 1 presents the demographic characteristics of
the study population comprising 87 patients. The
majority of participants were in the 41-60 years age
group (44.8%), followed by those above 60 years
(34.5%), while 20.7% were aged 1840 years. In
terms of gender distribution, males constituted
59.8% of the study population, whereas females ac-
counted for 40.2%. Regarding the duration of diabe-
tes, 39.1% of patients had diabetes for 5-10 years,
33.39% for less than 5 years, and 27.6% for more than
10 years. These findings indicate that most partici-
pants were middle-aged males with a diabetes dura-
tion of 5-10 years.
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Table 1: Demographic Characteristics of the Study Population (N = 87)
Variable | Frequency (n) | Percentage (%)
Age Group (years)
18-40 18 20.7
41-60 39 44.8
>60 30 34.5
Gender
Male 52 59.8
Female 35 40.2
Duration of Diabetes
<5 years 29 333
5-10 years 34 39.1
>10 years 24 27.6

Table 2 presents the clinical and surgical character-
istics of the patients included in the study. Most pa-
tients underwent elective surgery (64.4%), while
35.6% had emergency surgery. Regarding glycemic
control, 37.9% had controlled HbAlc (<7%), 33.3%
were moderately controlled (7—8.9%), and 28.7%
had poorly controlled diabetes (=9%). Antibiotic
prophylaxis was administered to the majority of

patients (82.8%), whereas 17.2% did not receive
prophylaxis. In terms of comorbidities, hypertension
was the most common, affecting 47.1% of patients,
followed by cardiovascular disease in 17.2%, while
35.6% had no comorbid conditions. These findings
highlight that most patients underwent elective pro-
cedures and a considerable proportion had associ-
ated comorbidities, particularly hypertension.

Table 2: Clinical and Surgical Characteristics of Patients
Variable | Frequency (n) | Percentage (%)
Type of Surgery
Elective Surgery 56 64.4
Emergency Surgery 31 35.6
Glycemic Control (HbAlc)
Controlled (<7%) 33 37.9
Moderately Controlled (7-8.9%) 29 333
Poorly Controlled (=9%) 25 28.7
Antibiotic Prophylaxis
Given 72 82.8
Not Given 15 17.2
Comorbidities
Hypertension 41 47.1
Cardiovascular Disease 15 17.2
None 31 35.6

Table 3 shows the incidence of wound healing com-
plications among the study participants. The major-
ity of patients did not experience any complications
(59 cases, 67.8%), while 28 patients (32.2%) devel-
oped some form of wound healing complication.
Among the types of complications observed, surgi-
cal site infection was the most common, occurring

in 15 cases (17.2%). This was followed by wound
dehiscence in 7 cases (8%) and delayed wound heal-
ing in 6 cases (6.9%). These findings indicate that
although most patients had normal healing, a notable
proportion experienced postoperative wound-re-
lated complications, with surgical site infection be-
ing the most frequent.

Table 3: Incidence of Wound Healing Complications
Wound Healing Qutcome Frequency (n) Percentage (%)
No Complications 59 67.8
Any Wound Complication 28 32.2
Types of Complications
Surgical Site Infection 15 17.2
Wound Dehiscence 8
Delayed Wound Healing 6 6.9
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Table 4 presents the univariate analysis of risk fac-
tors associated with wound healing complications.
Age >60 years was significantly associated with
complications, observed in 14 patients with compli-
cations compared to 16 without complications (p =
0.041). Diabetes duration >10 years also showed a
significant association, with 12 patients in the com-
plication group versus 12 in the non-complication
group (p = 0.018). Poor glycemic control (HbAlc
>9%) was strongly associated with complications,
occurring in 15 patients with complications com-
pared to 10 without (p = 0.002). Emergency surgery
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was another significant factor, present in 14 patients
with complications versus 17 without complications
(p =0.031). Additionally, lack of antibiotic prophy-
laxis was significantly related to complications (8 vs
7, p =0.015). However, male gender did not show a
significant association with wound healing compli-
cations (p = 0.623). Overall, older age, longer dura-
tion of diabetes, poor glycemic control, emergency
surgery, and absence of antibiotic prophylaxis were
important risk factors for wound healing complica-
tions.

Table 4: Univariate Analysis of Risk Factors for Wound Healing Complications
Variable Complication (n=28) No Complication (n=59) | p-value
Age >60 years 14 16 0.041
Male Gender 18 34 0.623
Diabetes Duration >10 years 12 12 0.018
Poor Glycemic Control (HbAlc >9%) | 15 10 0.002
Emergency Surgery 14 17 0.031
No Antibiotic Prophylaxis 8 7 0.015

Table 5 presents the multivariate logistic regression
analysis of independent risk factors. Poor glycemic
control (HbAlc >9%) was significantly associated
with the outcome, with an adjusted odds ratio (AOR)
0f3.12 (95% CI: 1.28-7.61, p=0.011). Diabetes du-
ration greater than 10 years also showed a significant
association with an AOR of 2.47 (95% CI: 1.05-
5.82, p = 0.037). Additionally, emergency surgery
was identified as an independent risk factor with an

AOR of 2.15 (95% CI: 1.01-4.58, p = 0.046). Lack
of antibiotic prophylaxis was another significant
factor, with an AOR of 2.68 (95% CI: 1.09-6.57, p
=0.031). These findings indicate that poor glycemic
control, longer duration of diabetes, emergency sur-
gical procedures, and absence of antibiotic prophy-
laxis significantly increased the risk of complica-
tions.

Table 5: Multivariate Logistic Regression Analysis of Independent Risk Factors
Variable Adjusted Odds Ratio (AOR) 95% CI p-value
Poor Glycemic Control (HbAlc >9%) | 3.12 1.28-7.61 0.011
Diabetes Duration >10 years 247 1.05-5.82 0.037
Emergency Surgery 2.15 1.01 —4.58 0.046
No Antibiotic Prophylaxis 2.68 1.09 - 6.57 0.031
Discussion and it must be managed carefully during the opera-

The current research examined the occurrence and
independent risk factors of wound complications
healing in surgical patients with diabetes. We found
wound healing complications in 32.2 percent of the
patients, with surgical site infection (17.2%), wound
dehiscence (8%), and delayed wound healing (6.9
percent) being the most prevalent complication. The
results align with existing literature that suggest that
diabetic patients are vulnerable to postoperative
wound complications as a result of poor immune re-
sponse, maladaptive microvascular processes, and
slower tissue repair processes. Similar results of
higher postoperative infection rates in diabetic pa-
tients have been reported before, and it is evident
that such patients are susceptible to wound-related
complications that occur after surgeries (Lipsky &
Peters, 2007; Singh et al., 2005) [9,10]. The compar-
atively high rate recorded in our study further pro-
motes the fact that diabetes is a major patient risk
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tions.”

Age is considered a factor that has substantial rela-
tions with wound healing complications in our re-
search, especially in patients who are above the age
of 60 years. This age group had a high percentage of
complications as opposed to younger patients. This
has been observed in previous studies that suggest
that old age is accompanied by poor physiological
functions, poor tissue regeneration and poor immune
responses that may lead to delayed healing of
wounds in diabetic patients. The article by Sorg et
al. (2017) [11] emphasized the fact that aging may
result in collagen production decline and angiogen-
esis worsening, and cell proliferation may deterio-
rate, making the patient more vulnerable to wound
complications. Our results are thus in line with other
findings that have indicated that the elderly diabetic
patients are a high-risk population that needs to be
given extra attention in perioperative care and
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special interventions aimed at ensuring that the oc-
currence of postoperative complications is mini-
mized.

The wound healing complications were also signifi-
cantly associated with the duration of diabetes in the
present study. Diabetics who had over 10-year expe-
rience showed a greater prevalence of complications
over shorter-duration diabetic patients. The findings
of this observation align with the previous reports
that chronic microvascular and macrovascular com-
plications are caused by prolonged diabetes and
thereby limit the tissue perfusion and wound repair
mechanisms. Brodovicz et al. (2010) identify vascu-
lar abnormalities as well as peripheral neuropathy
[12] in long-term diabetes, both of which have ad-
verse effects on wound healing and exposure to in-
fection. On the same note, Pysna et al. (2021) [13]
found out that endothelial dysfunction and impaired
vascular regeneration are prevalent in long-term di-
abetes patients, which could lead to the propagation
of slow postoperative recovery. The results of our
study thus support the significance of the issue of the
duration of diabetes as a significant clinical variable
in the process of deciding the risk of surgery in dia-
betic patients.

One of the most significant predictors in our analysis
was glycemic control, as one of the variables influ-
encing wound healing complications. Patients with
inadequately managed diabetes (HbAlc 9 and
higher) were much more prone to postoperative
complications and the poor glycemic control was es-
tablished as an independent risk factor with adjusted
odds ratio of 3.12. The latter outcome is heavily
backed by the existing body of literature proving that
chronic hyperglycemia has a detrimental impact on
various factors of wound healing. Hyperglycemia
compromises the function of the leukocytes, de-
creases the phagocytic activity and disrupts the col-
lagen deposition and angiogenesis steps and thus
slows the healing of tissues. Xiang et al., (2019) [14]
stressed that the unregulated level of blood glucose
is the cause of prolonged inflammatory reaction and
predisposition to infections. On the same note, the
American Diabetes Association (2021) [1] guide-
lines suggest stringent preoperative glycemic regu-
lation and postoperative glycemic regulation to min-
imize the occurrence of postoperative complications
in diabetic patients. Thus, our results also emphasize
the clinical significance of the improvement of gly-
cemic control as a component of perioperative care.

The nature and the urgency of surgery also had an
impact on wound healing in our study. There was a
significant correlation between emergency surgery
and complications, and it was also an independent
predictor in a multivariate analysis. Emergency pa-
tients will not necessarily have sufficient time to op-
timize well before surgery, such as glycemic control,
infection prevention measures, and comorbidity
evaluation. There are also other past studies that
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have confirmed that emergency surgical operations
are more susceptible to postoperative complications
because of inadequate preparation and a heightened
physiological demand on the patient. Ljungqvist et
al. (2011) [15] stressed that preoperative assessment
and optimization are the essential elements of en-
hanced recovery after surgery programs and may
considerably advance the outcome of the surgery.
The conclusions of our results point to such a point
of view and indicate that where applicable, in terms
of appropriate preoperative care, an elective surgery
can contribute to mitigating the occurrence of
wound complications in diabetic patients.

The other influential variable that was found in our
study was the use of antibiotic prophylaxis. The pa-
tients who were not treated with prophylaxis antibi-
otics were highly susceptible to wound complica-
tions and multivariate analysis revealed that antibi-
otic prophylaxis was not a risk factor by itself. These
findings are in agreement with the current clinical
recommendations where the prophylactic use of an-
tibiotics is important in lowering chances of devel-
oping surgical site infections. The guidelines on the
use of antimicrobial prophylaxis during postopera-
tive prevention of infections given by Lipsky et al.
(2012) [16] outline how the right antimicrobial
prophylaxis is used to prevent postoperative infec-
tion, especially in high-risk populations, including
diabetic patients. Also, other previous research on
diabetic foot infection have indicated the importance
of timely and effective antimicrobial therapy in the
prevention of infection-related complications
(Lipsky & Peters, 2007) [9]. Thus, our results also
contribute to the common practice of implementing
prophylactic antibiotics in form of normal perioper-
ative care in diabetic surgical patients.

In our study, gender was not statistically signifi-
cantly related to wound healing complications, but
more male patients were found in the general sam-
ple. The result of this finding is comparable with
some of the earlier works that have indicated that
there was no strong association between gender and
postoperative wound healing outcomes in diabetic
groups (Singh et al., 2005) [10]. Rather, recent re-
search indicates that metabolic control, vascular
state, and comorbidity have a greater influence on
the outcome of wound healing compared to demo-
graphic factors including gender.

In general, the results of the current research are
mostly in line with the rest of the literature, which
demonstrates that wound healing complications in
diabetic individuals are multidimensional and de-
pendent on both personal and procedure related fac-
tors. The main predictors of complications were
found to be poor glycemic control, extended diabe-
tes, emergency surgeries and absence of antibiotic
prophylaxis. These results emphasize the need for
comprehensive perioperative management strate-
gies, including strict glycemic control, careful
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assessment of long-standing diabetes complications,
timely administration of antibiotic prophylaxis, and
appropriate surgical planning. Implementing these
measures may substantially reduce the incidence of
postoperative wound complications and improve
overall surgical outcomes among diabetic patients.

Conclusion

The present study highlights the importance of early
identification and management of factors influenc-
ing postoperative wound healing among patients un-
dergoing surgery. The findings indicate that a con-
siderable proportion of patients experienced wound-
related complications, emphasizing the need for
careful perioperative assessment and management.
Clinical factors such as poor glycemic control,
longer duration of diabetes, emergency surgical pro-
cedures, and lack of antibiotic prophylaxis were
found to be significantly associated with a higher
risk of wound healing complications. These results
underline the critical role of adequate glycemic man-
agement, timely surgical planning, and appropriate
preventive measures in improving surgical out-
comes. Strengthening preoperative optimization and
postoperative monitoring may help reduce compli-
cations and enhance recovery among surgical pa-
tients.
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