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ABSTRACT

Background: Amongst various complications of Diabetes mellitus, Diabetic septic foot and visual pathologies are most dreadful
complications that lead to physical disability. Both of these conditions are due to Microvascular and Macrovascular pathology.
Both of these conditions are well researched independently, but their specific co relationship between advance DSF and Ocular
morbidity in Pakistani public remains under explored.

Objective: To determine the prevalence and severity of Diabetic Retinopathy and other visual pathologies in patients with
Diabetic Septic Foot (DSF) disease, presenting daily Surgery Outpatients Department (OPD), in allied hospitals.

Methods: This prospective (cross sectional) study was conducted at Allied Hospitals of Rawalpindi Medical University from
March 2019 to March 2023. A total of 315 patients were enrolled who had clinical DSF disease. The patients were examined by
surgical specialist and findings noted on a Performa. These patients were then sent to Ophthalmology OPD with the same
Performa. The ophthalmologist performed their relevant test which included visual acuity, slit-lamp examination, and fundoscopy
through dilated pupils. The combine data both from general surgical and Ophthalmology specialists were analyzed using SPSS
version 26.

Results: The study analyzed data from 315 patients with diabetic septic foot disease. The cohort had a mean age of 52.1 +- 8.4
years, with half of the patients (50.5%, n=159) belonging to the 40-50 years age group. This indicates a high disease burden in
economically productive population. There was a significant male predominance (82.2% , n=259). A large proportion of patients
were not well educated, with 51.7% ( n=163) educated bellow middle standard and 14.0% (n=44) being illiterate.

The mean duration of diabetes was 10.2 +- 4.8 years. Regarding foot pathology, a very large number (42.5%, n=134) of patients
presented with gangrene, needing major or minor amputation of part involved. According to wageners classification, a
significantly large number (n=234 ) of patients had advance DSF disease on presentation ( grade 3,4,and 5).

Ophthalmologic findings: The comprehensive examination of both eyes of patients revealed a staggering burden of ocular
morbidity. The most significant finding was that 55 % of the patients (n=175 ) had some degree of diabetic retinopathy. The
severity was distributed across the spectrum, with 17.8% (n=56) having mild non-proliferative DR (NPDR), 34.0 %(n=107) had
moderate to severe NPDR, and 12.0 % ( n=12) had sight threatening proliferative DR(PDR). A vast majority of patients (84.1%,
n=265) had correctable refractive errors. Cataract was present in 55.6% ( n=175) of cohort of patients.

A cross tabulation analysis revealed a statistically significant association ( p< 0.001) between the severity of DSF disease and
stage of DR.

Conclusion: this study revealed an alarming high prevalence of Diabetic Retinopathy in patients of DSF presenting in surgical
OPDs of Aliied Hospitals of Rawalpindi Medical University. The triad of low socioeconomic status, poor glycemic control and
delayed presentation leads to concurrent, severe microvascular and macrovascular complications, which result in limb or foot
disasters. These findings mandate an integrated , multidisciplinary care model in our settings for the management of Diabetic
Septic foot. This will facilitate early detection and management of DSF. This is the only way to prevent catastrophy related to

lower limbs of Diabetic patients.
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INTRODUCTION

Diabetes mellitus is so common as if it is an epidemic globally.
Pakistan is among the top ten countries in the world as far as its
prevalence is concerned." Patients suffering from diabetes mellitus
have chronically elevated hyperglycemia, which results in a
cascade of microvascular and macrovascular complications that
significantly contribute to morbidity and mortality.? This can lead to
poor quality of life and may also cost patients their limbs or even
their lives.® Among all other complications of diabetes mellitus,
diabetic septic foot (DSF) and diabetic retinopathy (DR) are the
most devastating. DSF is a leading cause of lower limb
amputations worldwide, other than trauma.* It is characterized by
infection leading to ulceration of the skin and destruction of deep
tissues of the foot. If not recognized early, it can result in partial or
complete limb loss. The pathogenesis of this condition is a triad of
neuropathy, peripheral arterial disease, and immunopathy.®
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Similarly, diabetic retinopathy (DR) is the most common cause of
preventable blindness in the working-age adult population.® It
progresses from non-proliferative abnormalities to sight-
threatening proliferative DR and diabetic macular edema.

The  shared underlying pathophysiology  chronic
hyperglycemia-induced endothelial dysfunction, oxidative stress,
and accumulation of advanced glycation end-products suggests
that these complications are not isolated events but parallel
manifestations of systemic diabetic damage.” A patient with severe
foot disease is likely to suffer from significant microvascular
damage in other vascular beds, particularly the retina and
kidneys.®

Despite this pathophysiological link, these complications are
often not managed by a coordinated team of surgeons, physicians,
and ophthalmologists. This situation worsens in resource-
constrained countries like Pakistan. A patient presenting with a foot
ulcer in surgical OPD may not receive an ophthalmological referral,
leading to undiagnosed and progressing retinopathy.® The situation
is further aggravated by low health literacy, poor. Socioeconomic
conditions, and inadequate access to specialized care, resulting in
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advanced and often irreversible disease due to late
presentations.

While international literature has established a correlation
between diabetic foot ulcer and retinopathy, local data are scarce,
particularly in the Pakistani population.”" Understanding this
relationship is crucial for developing effective, integrated public
health and clinical strategies.

This study aims to bridge this gap by investigating the
prevalence and spectrum of diabetic retinopathy and other visual
abnormalities in a large cohort of patients (n = 315) presenting with
DSF disease to the surgical units of Allied Hospitals, Rawalpindi
Medical University. The findings will help the public sector develop
a coordinated, multidisciplinary diabetic care model in Pakistan’s
healthcare system.

MATERIAL AND METHODS

Study Design and Setting: A prospective cross-sectional study

was conducted at the surgical outpatient departments, diabetic

clinics, and ophthalmology OPDs of the Allied Hospitals of

Rawalpindi Medical University. The study was carried out from

March 2019 to March 2023. Ethical approval was obtained from

the Institutional Review Board of Rawalpindi Medical University

(Ref: RMU/IRB/2019/45).

Study Participants: A total of 315 patients with a clinical diagnosis

of DSF disease were enrolled using a consecutive, non-probability

sampling technique.

Inclusion Criteria

. Patients aged 18 years and above of either sex

. Diagnosed with type 2 diabetes mellitus

. Presenting with a diabetic foot complication as defined by the
International Working Group on the Diabetic Foot (IWGDF):?

e Active ulcer (Wagner grade 1-5)

e Infection

. Gangrene

Exclusion Criteria

. Patients with non-diabetic foot pathologies (e.g., traumatic
wounds, venous ulcers)

. Patients with pre-existing blindness from non-diabetic causes
(e.g., glaucoma, trauma)

. Patients who were critically ill or unwilling to give informed
consent

Data Collection and Variables: Data were collected using a pre-

designed, structured proforma with the following sections:

Demographic and socioeconomic data: Age, gender,

educational status (illiterate, below middle standard, middle and

above), occupation.

Diabetes-related history: Duration of diabetes mellitus, treatment

modalities.

Foot assessment: Wagner’s classification was used.” The

presence of gangrene was specifically noted.

Ophthalmological assessment: Conducted in the ophthalmology

OPD by at least senior registrar-level doctors and included:

e  Visual acuity

. Refraction

. Slit-lamp examination

. Fundoscopy

Operational Definitions

Correctable visual pathology: Visual impairment that improved

by more than two lines on the Snellen chart with pinhole or

refraction.

Diabetic septic foot: Any foot lesion in diabetic patients involving

infection, ulceration, or gangrene.

Data Analysis: Data were analyzed using SPSS version 26.0.

Descriptive statistics were computed for all variables. Categorical

variables were expressed as frequencies and percentages, while

continuous variables were expressed as mean = standard

deviation. The chi-square test was used to assess associations

between categorical variables (e.g., retinopathy severity and

Wagner’s grade). A p-value of <0.05 was considered statistically
significant.

Ethical Considerations: Written informed consent was obtained
from all participants after explaining the study purpose and
procedures. Confidentiality was maintained, and patients
diagnosed with sight-threatening conditions were provided with
immediate consultation and management plans.

RESULTS

A total of 315 patients with diabetic septic foot were included in the
final analysis. The mean age of the patients was 52.1 + 8.4 years,
and about half of the cohort (50.5%) belonged to the 40-50-year
age group. There was a clear male predominance, with males
accounting for 82.2% (n = 259) of the study population.

The mean duration of diabetes mellitus was 10.2 + 4.8
years. Based on duration, 18.4% of patients had diabetes for less
than 5 years, 45.1% for 5-10 years, and 36.5% for more than 10
years.

With respect to foot disease severity, the majority of patients
presented with advanced disease. Wagner grade 3, 4, or 5 lesions
were observed in 74.3% of patients. Gangrene was present in
42.5% of cases, many of whom required partial or complete
amputation.

Ophthalmological assessment revealed that more than half
of the patients (55.6%) had diabetic retinopathy. Mild non-
proliferative diabetic retinopathy (NPDR) was identified in 17.8% of
patients, moderate to severe NPDR in 34.0%, and proliferative
diabetic retinopathy in 3.8%. In contrast, 44.4% of patients had no
evidence of diabetic retinopathy. Other ocular findings were also
common; correctable refractive errors were detected in 84.1% of
patients, while cataract was present in 55.6%.

Analysis of the relationship between diabetic retinopathy and
foot disease severity showed a clear distribution across Wagner
grades. In early foot disease (Wagner grades 1 and 2), most
patients had either no diabetic retinopathy or only mild NPDR. As
foot disease severity increased, more advanced forms of diabetic
retinopathy became common. Moderate to severe NPDR was
predominantly observed in Wagner grades 4 and 5, while all cases
of proliferative diabetic retinopathy occurred in patients with
Wagner grade 4 disease.

Table and Charts:

Educational Level

Frequency | Percent Valid Cumulative
Percent Percent
Valid | Below 163 51.7 51.7 51.7
middle
llleterate 44 14.0 14.0 65.7
Middle and | 108 34.3 34.3 100.0
above
Total 315 100.0 100.0
\Wagner Grade
ICumulative
Frequency  [Percent alid Percent |Percent
alid |Grade 1 45 14.3 14.3 14.3
Grade 2 36 11.4 11.4 25.7
Grade 3 100 31.7 31.7 57.5
Grade 4 104 33.0 33.0 90.5
Grade 5 30 9.5 9.5 100.0
Total 315 100.0 100.0
Diabetic Retinopathy (DR)
alid ICumulative
Frequency [Percent |Percent Percent
alid [Mild NPDR 56 17.8 17.8 17.8
Moderate to severe[107 34.0 34.0 51.7
DR
No DR 140 44.4 44.4 96.2
Proliferative DR 12 3.8 3.8 100.0
[Total 315 100.0 [100.0
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Diabetic Retinopathy (DR) * Wagner Grade * Duration of Diabetes Crosstabulation
Count
) . Wagner Grade
Duration of Diabetes Grade 1| Grade2 | Grade3 | Grade4 | Grade5 | o
Mild NPDR 3 0 3
Diabetic Reti thy (DR
<5 iabetic Retinopathy (DR) No DR 42 13 55
Total 45 13 58
o ) [ Moderate to severe DR 73 30 103
> 10 Diabetic Retinopathy (DR) ™5 Jjiferative DR 12 0 12
Total 85 30 115
Mild NPDR 23 30 0 53
5t0 10 Diabetic Retinopathy (DR) Moderate to severe DR 0 4 0 4
No DR 0 66 19 85
Total 23 100 19 142
Mild NPDR 3 23 30 0 0 56
. . . Moderate to severe DR 0 0 4 73 30 107
Total Diabetic Retinopathy (DR) No DR 42 13 66 19 0 140
Proliferative DR 0 0 0 12 0 12
Total 45 36 100 104 30 315

Diabetic Retinopathy (DR)

Percent

Disaster

/ \ o
low socio- presentatio

economics n Mild NPDR Moderate to severe DR No DR Proliferative DR

Diabetic Retinopathy (DR)

When stratified by duration of diabetes, patients with a
duration of less than 5 years largely showed no diabetic
retinopathy, with only a few cases of mild NPDR. Patients with
diabetes duration of 5-10 years exhibited mainly mild to moderate
retinopathy, whereas proliferative diabetic retinopathy was
observed exclusively in patients with diabetes duration exceeding
10 years.

Overall, statistical analysis confirmed a strong association
between the severity of diabetic retinopathy and the Wagner grade
of diabetic foot disease (x? = 299.97, df = 12, p < 0.001).

Duration Of Diabetes

Percent

DISCUSSION
This prospective study of 315 patients provides strong evidence of
a link between DSF and DR in our population. The finding that over
half of the patients had some degree of DR is alarming and
exceeds the reported prevalence of DR in the general diabetic
population, which ranges from 30% to 40%."*"® Therefore, patients
Wagner's Grade of DSF presenting with advanced foot complications represent a distinct
“ subgroup with severe and widespread microvascular damage.

Our results are consistent with, yet more pronounced than,
findings from international studies. Kumar et al. in India reported a
DR prevalence of 72% among diabetic foot ulcer patients.’® A
meta-analysis by Zhang et al. concluded that the presence of a
diabetic foot ulcer significantly increased the odds of having DR
(OR 2.89)." The high prevalence observed in our study may be
attributed to late presentation, prolonged duration of diabetes, and
poor glycemic control. This “triad of failure”—failure of preventive
care, failure of glycemic control, and failure of early detection—

<5 >10 5to 10
Duration Of Diabetes (years)

Percent

r leads to severe complications such as DSF and DR.
The significant male predominance (82.2%) reflects higher
Grade 1 Grade 2 Grade 3 Grade 4 Grade 5 occupational exposure to foot trauma. The large proportion of
Wagner's Grade of DSF patients with education below middle standard (65.7%) highlights a

key social determinant influencing healthcare-seeking behavior
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and adherence to treatment. Poor health literacy contributes to
inadequate foot care, poor glycemic control, lack of regular
ophthalmologic screening, and delayed surgical intervention.'®

A patient with gangrenous diabetic foot sepsis is highly likely
to develop sight-threatening proliferative DR, underscoring the
need for routine ophthalmological referral. The high prevalence of
correctable refractive errors and cataract further contributes to
disability. Impaired vision affects a patient’s ability to perform foot
self-examination, recognize early signs of ulceration, and maintain
foot hygiene, thereby perpetuating a vicious cycle of diabetic
complications.®
Strengths and Limitations: A key strength of this study is its large
sample size in a real clinical setting. The use of standardized
classification systems for foot and eye pathology enhances
reliability. However, being a single-center study, findings may not
be fully representative of the entire Pakistani population. The
cross-sectional design establishes association but not causality.
Other microvascular complications, such as nephropathy, were not
included, which would have provided a more comprehensive
assessment of systemic involvement.
Clinical Importance: This study indicates that the current practice
of diabetic care in the public sector healthcare system is not
aligned with international standards. This places patients at high
risk for devastating complications such as DSF, DR, and
nephropathy. It is recommended that multidisciplinary diabetic foot
clinics be established within public sector hospitals, offering
medical, surgical, and ophthalmological care under one roof.
Patients should be evaluated by trained general surgeons,
diabetologists, dietary experts, and pharmacists, with access to
psychological support for those undergoing major amputations.
A structured protocol should be implemented whereby:
. Every patient with a diabetic foot problem receives mandatory

same-day ophthalmological screening.
. Every patient diagnosed with sight-threatening retinopathy is

counseled on the critical importance of foot care.

. Community-based awareness programs educate patients
about the interconnected nature of diabetic complications.
Such an integrated approach can break the cycle of neglect,
facilitate early detection, streamline management, and ultimately

prevent blindness and amputations.

CONCLUSION

This study unequivocally demonstrates that diabetic retinopathy is
a near-universal companion of diabetic septic foot disease in our
patient population. The coexistence of these severe complications,
driven by poor glycemic control and delayed presentation,

highlights critical systemic failures in the current diabetes care
framework. Management must evolve from a fragmented, organ-
specific approach to a holistic, patient-centered, and integrated
model.
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