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ABSTRACT

Background: The goal of this study was to estimate the disease burden of diabetic foot ulcer
(DFU) admissions in a tertiary care hospital in a developing country in terms of clinical profile and
outcome.

Method: In this descriptive study, the data were collected from the medical record of diabetic
patients with foot ulcer who were treated in Saveetha medical college and hospital between the
period of February to November 2020. The demographic characteristic, type of foot lesion, etiology,
isolated microorganism, treatment, and outcome were reviewed.

Results: There were 180 admissions with diabetic foot problems involving 100 patients. All of the
patients had type 2 diabetes, and there was no gender bias. The average age was 50, and
diabetes control was poor. The majority of patients had no knowledge what had caused their
symptoms. In 56 % of cases, ulcers were neuropathic, 25% were neuro ischemic, and a smaller
fraction were pure ischemia. More than 70% of ulcers were Wagner grade 3 or higher, with
infection occurring in nearly every patient. Gram-negative bacteria were the most prevalent isolates
from culture. A total of 30 lower extremity amputations (LEAS) were performed at various levels of
the foot.

Conclusion: Diabetic foot problems are a source of morbidity, a reason for LEA surgery, and a
cause of death in people who have diabetes mellitus.
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1. INTRODUCTION

Diabetes is one of the most prevalent chronic
diseases: according toresearch, 285 million
individuals globally have diabetes, with that
number expected to grow to 439 million by 2030
[1]. A significant change in the population is
expected to result in an increase in the
prevalence of diabetes chronic complications,
particularly those of the lower limb, such as
diabetic foot [2]. The yearly population-based
incidence of a diabetic foot ulcer (DFU) is
estimated to be between 1.0 and 4.1 percent.
The lifetime incidence rate might be as high as
25% [3]. There will always be a percentage of
ulcers that require hospitalization, despite the
best efforts of conservative management [4,5].
Surgical debridement, excision of the distal
osseus and soft tissue structure, and
endovascular surgery may be required in certain
instances [6,7,8,9].

Diabetic foot issues can be life or limb
threatening, but they haven't received the same
amount of attention as other diabetes
complications [10]. Until far, descriptive data on
demographic and clinical variables in diabetic
foot ulcers among Indian patients have been
scarce, despite the fact that we are all aware of
their clinical significance.

2. METHODS

This study is a retrospective study reviewing the
medical records of diabetic patients who were
admitted in Saveetha medical college with foot
problems. The study was conducted between the
period of February to November 2020. Sampling
technigue was non-probability with total sampling
[11].

3. TREATMENT SETTING

DFU is a general term for lesions that develop in
a diabetic patient's foot, specifically in the
anatomical area below the malleoli [12]. DFU
patients with increasing infection, septicemia,
gangrenous tissue  needing  amputation,
complicated wound care, or intercurrent illness
were admitted to the hospital. By integrating first-
line medical treatment, revascularization if
needed, surgical management, and second-line
limited lower extremity amputation (LEA) surgery,
the strategies were required to optimize limb
salvage rate and healing time. An endocrinologist
or surgeon will take the lead as a physician in
charge and treat the patients in close proximity.

On admission, immediate insulin treatment was
given to manage hyperglycemia. For pressure
relief of ulcers, all patients were encouraged to
stay in bed or use crutches, and casts were only
given to those who could afford them.

When there were clinical symptoms of infection,
antibiotics were given. Local treatment
(debridement, dressing) was used to treat those
with a superficial skin ulcer, whereas abscess
collection was incised and drained. All
contaminated lesions were promptly debrided.

Limited bone excision was used to treat
osteomyelitis without peripheral arterial disease
(PAD). When severe PAD was present,
angiography was followed by revascularization
as soon as the patient's overall state had
improved. Amputations at various degrees were
used to cure gangrene. LEA was also indicated
in life-threatening situations involving highly
infected ischemic limbs.

4. DATA ANALAYSIS

A structured questionnaire was created to collect
various components of the following information
in Saveetha medical college: (1) demographic
data, (2) diabetes history, (3) laboratory results,
(4) microbiological profile, (5) treatment, and (6)
Complications.  After decontamination and
debridement, specimens of the foot lesions were
collected for gram stain, aerobic and anaerobic
culture, and antibiotic susceptibility testing.
Radiographs of the affected foot(s) were done to
look for bone anomalies. The diagnosis of
osteomyelitis was made after a radiological
examination.

The ulcers were also staged, and only the
Wagner technique [13] was employed in this
study because it is the most widely used method
in our center. The prevalence of PAD and
peripheral neuropathy was noted in the details of
current and previous foot disease. The type of
foot lesion was established using the clinical data

and classified as neuropathic, ischemic,

neuroischemic, or unclassified.

5. PATIENT MANAGEMENT AND
OUTCOME

Patients were assessed and treated using the
Wagner grading, which took into account the
severity of the infection as well as the presence
of PAD at the time of presentation. The length of
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stay in the hospital was calculated from the time
of admission to the time of discharge. The
following were used to categorize patient
outcomes:

e conservative wound care with extensive
wound healing (incorporating strict bed
rest, intravenous antibiotics)

e skin transplant with or without dressing
operative procedure: surgical
debridement and/or incision drainage
followed by wound care, with or without
skin grafting; osteotomy; Lower extremity
amputation.

e passing away in the hospital as a result
of a diabetic foot

Most patients required multiple dressing changes
and wound toileting after surgery. Patients were
discharged after demonstrating good clinical
evidence of wound healing, including the
absence of sepsis and necrotic tissue. With
regular out-patient clinic attendance, post-
discharge treatment ensured proper off-loading
and domiciliary support.

6. RESULTS

There were 180 admissions with diabetic foot
problems involving 100 patients; these involves
56 males and 44 females. The reason for
admission included uncontrolled foot infection,

cardiovascular events, hyperglycemic
emergencies, worsening renal function, acute
critical limb ischemia, hypoglycemic event, and
others.

7. CLINICAL
PATIENTS

CHARACTERISTICS OF

The patients had type 2 diabetes and varied in
age from 30 to 75 years old. Diabetes lasted an
average of five years. None of the individuals
were diagnosed with type 1 diabetes. Common
precipitating events of ulcer, which are shown in
Fig. 1 including minor trauma, walking barefoot
and ill-fitting shoes. It was found that 20% of
patients could not remember the initiating events
of the wound. In this study, 73 patients were in
Wagner high grade, i.e., Wagner grade= 3 (Table
2). Foot ulcers in 56 patients were pure
neuropathic, 19 patients had ischemic-type, while
25 had neuro-ischemic origin.

8. BACTERIOLOGIC PATTERN

A total of 80 specimens were cultured which
yielded 45 positive cultures. Gram-negative
bacilli represented the majority (70.8 percent) of
the positive-cultured specimens, with Escherichia
coli being the most prevalent isolate. Anaerobic
bacteria comprised 3% of the total number of
isolates. Pepto streptococcus species was the
most commonly isolated anaerobe.

B unknown m Minor trauma m Walking barefoot

Al

Fig. 1. Precipitating events preceding the ulcer
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Table 1. Distribution of foot lesion in accordance with Wagner grading system

Grade Sign N
0 No ulcer in a high-risk foot 0
1 Superficial ulcer involving the full skin thickness 2
2 Deep ulcers penetrating to ligaments/muscle, but 22
No bone involvement or abscess formation
3 Deep ulcer with cellulitis or abscess formation, often 40
osteomyelitis
4 Localized gangrene 33
5 Extensive gangrenes involving the whole foot 3
Table 2. Surgical intervention by Wagner grade
Waghner grading 0 1 3 4 5 6 Total
Type of surgical
intervention
Conservative 0 1 2 5 0 0 8
management
Daily wound care 0 1 2 5 0 0 8
Debridement 0 2 22 14 4 0 42
Skin grafting 0 3 5 0 0 0 08
Incision/Drainage 0 6 1 12 0 0 12
Lower extremity
Amputation 0 0 10 20 0 0 30
9. SURGICAL MANAGEMENT AND common in patients from low socioeconomic

LOWER EXTREMITY AMPUTATION

Fig. 1 shows the management strategies for
patients classified according to the Wagner
classification. Because the majority of ulcers
were Wagner grades 3 and 4, the most common
surgical techniques were debridement and
abscess incision and drainage. Arterial bypass
surgery, specifically femoro-popliteal bypass is
other surgical management of diabetic foot ulcer.
Primary angioplasty was performed in patients
with Peripheral artery disease. The overall
amputation rate was 30% (n = 30) and specific.

10. DISCUSSION

According to Abbott et al. [14], more than 2% of
diabetic individuals develop new foot ulcers each
year. In hospital-based study of people with
diabetes, the prevalence of DFU ranged from 4
% to 20.4% [15,16]. Diabetic foot problems,
according to certain experts [17,18], account for

23-50 % of diabetic patients' hospital bed
occupancies. Our study showed
a 11% prevalence rate of DFU among
consecutive, unselected diabetic patients

admitted to Saveetha Medical College's largest
medical inpatients service. These patients are at
a higher risk of developing non-healing ulcers,
foot infections, and LEA, which is said to be more

groups who have inadequate hygiene conditions
[19].

The proportions of both sexes, as well as middle-
aged people, were similar in our study (mean
age 50 years). They presented to the hospital
four weeks after the ulcers had grown due to a
lack of knowledge on the nature of the disease
[20-22]. The persistence of ulcers > 30 days was
associated with the development of a wound
infection in research by Lavery et al. [23].
Infection was found in nearly all of the patients in
our study, and Gram-negative bacteria were the
most often detected. The most common
anaerobic isolates were Pepto streptococcus
spp., which is consistent with earlier bacteriologic
studies from Singapore [24] or other tertiary care
hospitals in India [25].

In the Seattle Diabetic Foot Study, Boyko et al.
[26] discovered that the average duration of
diabetes was 13.2 years, compared to 4.4 years
in this study. Furthermore, some of the patients
in our study (12.3 %) had undiagnosed diabetes
when they reported with foot problems.
According to Thewijitcharoen et al. [27], almost
56.8% of DFU patients had only neuropathy,
while another 29.3% developed neuroischemic
ulcers (56% and 25%, respectively, in our study).
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Pure ischemic ulcers, are found in a lower
percentage of cases (19% in our study).

A quarter of our patients had no knowledge what
has caused their ulcers. Perhaps the prevalence
of neuropathy, as well as a lack of foot care, is
the primary cause of their lesions progressing
prior to presentation. According to other studies,
the most prevalent cause of foot ulceration is
inadequate footwear [14,16] or spontaneous
blisters [27,28]. A previous DFU history is shown
to enhance the probability of future lesions [14]
and is associated with a comparable risk of LEA
as first ulceration [29]. The recurrence of foot
ulcers in 35.4 %of patients indicated that they
needed more personal foot care education. This
finding is significant because foot ulceration can
be avoided with proper education, routine foot
care, and attention to footwear [19,30].

Another factor that causes ulcer recurrence is
previous partial amputation. [30]. Even partial
amputation of the great toe causes foot
abnormalities that enhance the incidence of re-
ulceration [31]. In this investigation, the authors
discovered that the most common level of LEA
was at the level of the toes (27.3%). Plasters,
immobilization, therapeutic shoes have been
found to speed ulcer healing, reduce ulcer
recurrence, and reduce LEA. In the future, this
method could be used as part of the initial
therapy of foot ulcers [32]. Patients with Wagner
grades 3, 4, and 5 illness accounted for 76
percent of cases, as shown in Table 2. This is
due to the fact that the majority of our patients
who presented late with a deep ulcer,
osteomyelitis, and severe gangrene of the foot.

Finally, in this tertiary care hospital-based
retrospective investigation, LEA incidence and
mortality may be more related to patient attitudes
and health-care organization systems than to an
inadequate resource [33-35]. Diabetic foot
problems are one of the avoidable and treatable
complications of diabetes [19], and the current
situation should motivate us to do more in this
area. Our ultimate goal should be to make
excellent preventative foot care and education
programs available, particularly in basic and
secondary health care settings.

11. CONCLUSION

Diabetic foot diseases are prevalent among
diabetics and can cause major health issues in
developing countries. They affect both men and
women equally. The current study emphasizes

the importance of patients with DFU at tertiary
care hospitals in the Thandalam area, where
diabetes is poorly controlled, there is also little
awareness of foot care, and there is a delay in
seeking treatment, all of which worsens tissue
destruction. Once admitted to the hospital, many
patients do not receive timely and adequate care.
Finally, LEA is a prevalent complication of DFU
admitted to our hospital, as well as a leading
cause of death.
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