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The infective diabetic foot ulcer was caused by the high microbial infection affecting the surrounding tissue of
the foot. The distal region of a foot was affected by the microbial infection in an uncontrolled situation. In this
study, the possible efforts were made to prevent the diabetic foot ulcer of a patient. The diabetic foot ulcer, with
tissue exposure and microbial infection on the surface of the foot, was treated with several antibiotics and
dressings. The revascularization treatment procedure was started. The infection was reduced when compared

with the beginning of this treatment. The collagen implant along with Gentamicin sulphate found that collagen
was penetrated into the wound and helped the granulation of the tissue formation. The topical gentamicin
reduced the bacterial contamination and cicatrization. The infective diabetic foot ulcer was treated by weekly
dressings with collagen implant Gentamicin sulphate, Doxycycline, and Vancomycin therapy. It suggests that
this combination will accelerate the healing of diabetic foot ulcer.

1. Introduction

The physically damaged surface area of the skin and underlying
tissues are the major cause of the skin ulcer. However, in a diabetic
condition, most skin ulcers occur on the legs and feet. Ulcer healing
process is delayed and takes more time in the diabetic foot ulcer [1,2].
The novel therapeutic agents are needed for the treatment of diabetic
associated foot ulcers. Although numerous studies aiming to investigate
the mechanisms and the path of wound healing of skin ulcer performed
in the rodent dorsal region, the healing procedure differs in the human
feet [3,4].

The rodent dermis is bounded by panniculus carnosaurs which ac-
celerate wound contraction immediately after incisions [5]. In humans,
wound healing process occurs after the formation of a collagen-rich
matrix which is produced by migrated fibroblasts [6]. In other words,
the dominant processes in the early stage of wound healing are re-
epithelialization and granulation in humans, whereas contraction in
rodents [7]. The presence of diabetic foot ulcer may have a major im-
pact on the health-related quality of life (HRQL) in patients found with
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the current ulcer. The existence of other diabetic complications and the
conduct of a major amputation were the most negative variables ex-
plaining patients’ HRQL scores [8-11]. Using the comprehensive clin-
ical assessments [12] it is found that, the higher ages of the association
had Type 2 diabetes which increased the severity of foot ulcers and the
presence of more than one ulcer were all significant and independent
predictors of HRQL. We herein report that rare diabetic foot ulcer in a
patient who received vigorous fluid resuscitation was successfully re-
covered and discharged after a month.

2. Case report

A 60-year-old male patient with non-insulin treated Type 2 diabetes
which was reported to the emergency department on eighteenth
November 2015 because of a third-degree wound with 12 X 10 cm on
the right instep with an exposed tendon Fig. 1A. Additionally, he had a
fever and inflammatory signs around the wound and left arterial ab-
normality associated with sinus tachycardia, lymphadenopathy, and
subcutaneous edema, even the distal pulses were noted on physical
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Fig. 1. Relationship between initial and Eight Weeks Foot Ulcer Therapy A: Wound beginning of the Treatment. B: Clinical result after eight weeks.

examination. The patient did not refer claudication and blood flow was
noted on Doppler. The empirical antibiotic therapy with Meropenem
and Gentamicin sulphate tablet the treatment was started without
knowing the microbial infection. The patient was admitted to the
general surgery department for wound care. The exudates were sent to
microbial culture, and it was positive for Enterococcus species.

The granulated tissue was slowly growing in the wounded area, no
significant improvement was achieved with the treatment. The wound
was almost the same size with exposed tendon because of that a skin
graft was tried in a dressing and antibiotic therapy for a week. Later it
was diagnosed as ischemic foot ulcer. Only 15% of the grafts were vi-
able on the tenth postoperative day. Ten days later infection recurred
with a positive culture for Enterococcus species, the microorganism was
sensitive to Gentamicin, Meropenem, Vancomycin, and Doxycycline.
The treatment decision was made from collagen implant impregnated
Gentamicin sulphate dressings (topical therapy Size of the patch was
2:5.8cm) on daily basis and he was discharged after a month. The
outpatient consultation during follow-up included collagen implant
impregnated with gentamicin sulphate (Collatamp) dressings, on a
weekly basis. A good progress was noted with granulation tissue
growing on the wound area and epithelization coming from the wound
edges. At the eighth week of outpatient dressings, cicatrization was
75% complete Fig. 1B. After three months of Collatamp dressings, the
wound was completely epithelized. The patient was very happy with
the improvement as no infection, no pain occurred during Collatamp
treatment and no recurrence during the therapy.

3. Discussion

The diabetic foot ulcer is defined as ulceration of tissues, due to the
peripheral neurological abnormalities, mainly by the bacterial infection
[2]. The ulceration mechanism depends upon the pathophysiological,
anatomical changes and environmental influence [6]. The pathophy-
siological changes lead the peripheral vascular disease. The environ-
mental factor influences the infection and it acts as a precursor for ul-
ceration. The peripheral arterial disease (PAD) is common in diabetic
patients, the PAD increases the risk of atherosclerosis formation [1].
The statistical data of the literature survey, suggests that 3—-4% of dia-
betic patients suffer from foot ulcer in their lifetime [9].

In this case, the epithelization of the wound was not possible for
first one week therapy because bacterial infection decreases the cica-
trization and granulation of tissue (the infection is caused by
Enterococcus species). The increased blood pressure may cause the foot
ulcer, due to the decreased elasticity of the arteries in Type 2 diabetes
[19]. The vascular diseases may be caused by internal hyperglycemia
and other metabolic disorder. The increased blood sugar maintenance is
a primary criterion for the treatment of foot ulcer. The normal blood
sugar level is maintained by oral hypoglycemic agents and the vascular
disease is treated by vasodilators. The collagen implant with Genta-
mycin sulphate is used to reduce the surgical infection in cardiac,
general and orthopedic surgery. The Gentamicin is a broad spectrum
bactericidal antibiotic, that produces the antibacterial action by irre-
versibly binding to the 30S subunit of the bacterial ribosome,
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interrupting protein synthesis [13-15]. The topical application of col-
lagen implant of Gentamycin enhances the minimum inhibitory con-
centration (MIC) and shows low levels of toxicity because it has no
systemic absorption. The microorganisms do not exhibit any resistance
towards Gentamycin [16-19]. The collagen implant with Gentamycin,
when applied to the wounded surface, increased the tissue granulation.
The collagen act as the carrier has effects on treatment, helpful to the
hemostasis, reduces scarring, has poor antigenicity, and it is a well-
tolerated implant without side effects [20]. The healing process gets
faster once treated with Collatamp with Gentamycin sulphate, Mer-
openem, Doxycycline, and Vancomycin.

The lymphadenopathy, subcutaneous edema and PAD are major
modifiable risk factors of previous studies [11,17,19]. The result ob-
tained from this study, matches with other study data. The randomized
controlled study trial published by Lipsky et al. on diabetic foot ulcer
treatment comparison says that the test group with collagen implant
Gentamycin sulphate sponge produces higher healing rate when com-
pared with the control group [20]. The Varga et al. reported that the
collagen implant gentamycin sulphate decreased wound healing in
diabetics by almost fourteen days [19,21]. Our study result similar
costa report, in that study collagen implanted Gentamicin sulphate and
prostaglandins used for the treatment of foot ulcer, it took five months
to completely cure the foot ulcer [1]. In our study, we used gentamicin-
collagen, doxycycline, and vancomycin combination for the treatment
of diabetic foot ulcer, this combination completely cured the disease
with in three-month therapy. In the six month follow up of this study no
lymphadenopathy, subcutaneous edema and PAD was not observed in
our study.

In a case where diabetic patient with chronic ischemia of lower
limbs, without the chance of epithelization which leads to an ulcer, can
be treated with antibiotic combination therapy where the granulation
tissue formation and epithelization can be achieved. The ischemia
raises the amputation rate of a diabetic patient, so all the efforts were
made to decrease the chance of amputation; hence Collatamp is the
preferable choice for treatment of diabetic foot ulcer.

4. Conclusions

In this exploratory clinical study proves the potential efficacy and
safety of gentamicin-collagen, doxycycline, and vancomycin for the
treatment of diabetic foot ulcer. This combination completely removed
necrotic tissue without damaging healthy normal tissue. The result
shows that wound surface area has reduced due to the granulation of
tissues. The result suggests that gentamicin-collagen and antibiotics
combination will accelerate the healing of foot ulcers. The results need
to be further confirmed in a large randomized controlled clinical trial,
which is ongoing in our tertiary care teaching hospital.
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