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ABSTRACT 

BACKGROUND 

Foot ulceration is thought to affect 15% of people with diabetes at some time in their lives. This is because of complex association 

of various factors like - Ischaemia, Neuropathy and Infection. 

 

MATERIALS AND METHODS 

The patients selected had ulcers in their foot secondary to trauma or had spontaneously developed the ulcer. Recruited patients 

were randomised to receive either topical application of human Placental Purified Extract (PPE) on the debrided wounds (Group 

P) or were debrided and dressed with diluted povidone iodine initially till the infection cleared and then with simple saline (Group 

C). A total of 100 patients were included in the study. Group P had 35 males and 15 females and Group C had 37 males and 13 

females. 

Statistical Analysis - Continuous variables were assessed with Wilcoxan Signed Rank Test and Student’s t-test. An intention to treat 

analysis was done and the value of significance was considered as < 0.05. 

 

RESULTS 

Average area of the wound in Group C at the time of admission was 79.16 cm2 and at the time of discharge the wound had 

contracted on an average to an area of 65.43 cm2, in Group P average area of the wound at the time of admission was 72.78 cm2 and 

at the time of discharge the wound had contracted on an average to an area of 52.55 cm2, which is statistically significant. After 

dressing the wound, average time for complete granulation was 14.98 days in Group P, while 20.14 days in Group C. Rate of Wound 

Contraction in Group P was 27.7% and in Group C was 17.3% which is significant. 

 

CONCLUSION 

Surgical debridement is the cornerstone of management of diabetic foot ulcers. Purified placental extract dressings showed faster 

and better healing rates when compared with conventional dressings. 
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BACKGROUND 

Diabetes Mellitus (DM) is a chronic disorder of glucose 

metabolism with multisystem involvement and serious long-

term consequences. However, globally there is a notable 

increase in the incidence of DM and this trend is closely 

linked to population growth, urbanisation, obesity and 

physical activity. By 2030, it is estimated that the number of 

diabetic people worldwide will increase from 382 million 

currently to 552 million.1 

Approximately, 9% of the Indian urban population and 

3% of the rural population is estimated to have diabetes. Foot 
ulceration is thought to affect 15% of people with diabetes at 

some time in their lives.2 
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This is because of complex association of various factors 

like - Ischaemia, Neuropathy and Infection. Microangiopathy, 

hypercoagulable status, atherosclerosis and hyperglycaemia 

may lead to the above complex, thus leading to diabetic lesion 

and its complications.3,4,5 People with diabetes are between 

15 and 70 times more likely to undergo lower limb 

amputations than people without diabetes.6 

Adequate debridement must always precede the 

application of topical wound healing agents, dressings or 

wound closure procedures.7,8 Many techniques are available 

for wound dressing and all essentially reduce infection and 

improve granulation growth. 

Placental extract increases collagen synthesis, increases 

tissue protein, accelerates neoangiogenesis and 

epithelialisation; has immunotropic effect, EGF (Epidermal 

Growth Factor) and Fibroblast growth factor. It supports 

ossification and reduces surrounding tissue inflammation 

and oedema.9,10,11 Studies have shown that use of topical 

placental extract increases the rate of wound healing due to 

the presence of amino acids, vitamins, nucleotides in it and 

patients have an early recovery. 
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In this study, the wound healing potential of topical 

placental extract was evaluated and compared with 

conventional dressings. 

Aims and Objectives 

1. To compare the merits of topical placental extract over 

conventional dressing in diabetic foot ulcers. 

2. To study the rate of wound healing in the two groups. 

 

Patients and Methods 

This study was carried out in the Department of General 

Surgery, PES Institute of Medical Sciences and Research, 

Kuppam, Andhra Pradesh from November 2013 to October 

2015. This is an observational study and the data was 

collected prospectively. 

All diabetic patients with foot ulcers, who were admitted 

as in-patients, who gave consent, meeting the inclusion 

criteria were enrolled in the study. Patient’s history, clinical, 

biochemical and radiological data were collected. 

 

Inclusion Criteria 

 Type 1 and 2 diabetes mellitus. 

 Diabetics between 18 - 75 years of age. 

 Size of the ulcer less than 15 × 15 cm. 

 Grade 1, 2 and 3 (according to Wagner classification - 

Table 1). 

 

Exclusion Criteria 

 Patients treated on OPD basis. 

 Tissue hypoxia (ischaemia, venous insufficiency), absent 

- dorsalis pedis, anterior and posterior tibial, and 

popliteal artery pulse. 

 Grade 4 and 5 wounds (According to Wagner 

classification - Table 1). 

 Patients with diabetic ketoacidosis. 

 

The patients selected had ulcers in their foot secondary to 

trauma or had spontaneously developed the ulcer. Recruited 

patients were randomised to receive either topical 

application of human placental purified extract 

(PPE/placentrex) on the debrided wounds (Group P) or were 

debrided and dressed with dilute povidone iodine initially till 

the infection cleared and then with simple saline (Group C). 

 

Grade Lesion 

0 No open lesions: may have deformity or cellulitis 

1 Superficial ulcer 

2 Deep ulcer to tendon or joint capsule 

3 Deep ulcer with abscess, osteomyelitis or joint sepsis 

4 Local gangrene - forefoot or heel 

5 Gangrene of entire foot 

Table 1. Wagner Classification System 

 

All patients were started on prophylactic antibiotics 

initially followed by targeted antibiotics according to culture 

sensitivity reports, long/short acting insulin for DM and 

analgesics/anti-inflammatory drugs. 

In the present study, all patient’s glycaemic status was 

evaluated and were started on insulin according to sliding 

scale, initially followed by fixed doses when there was a good 

glycaemic control (long/short acting). 

Continuous variables were assessed with Wilcoxan 

Signed Rank Test and Student t-test. An intention to treat 

analysis was done and the value of significance was 

considered as < 0.05. 

 

RESULTS 

Observations 

A total of 100 patients were included in the study. In that, the 

average age of patients in Group P was 55.7 years and in 

Group C was 57.9 years. Group P had 35 males and 15 

females and Group C had 37 males and 13 females. Average 

duration of diabetes in Group P was 6.8 years and in Group C 

was 5.6 years. Mean HbA1c values of patients in Group C was 

8.4% and in Group P was 8.3%; 73% of patients presented 

with ulcer secondary to trauma and in 27% of the patients 

the cause was unknown or had spontaneously occurred. 

After dressing the wound, average time for complete 

granulation was 14.98 days in Group P, while 20.14 days in 

Group C. P value of this comparison was < 0.05 (0.0024), 

which is statistically significant suggesting better efficacy of 

placental extract dressing in diabetic wounds as compared to 

Group C. 

Average area of the wound in Group C at the time of 

admission was 79.16 cm2 and at the time of discharge the 

wound had contracted on an average to an area of 65.43 cm2, 

in Group P average area of the wound at the time of 

admission was 72.78 cm2 and at the time of discharge the 

wound had contracted on an average to an area of 52.55 cm2 

which is statistically significant. 

In Group P - 88% of patients were treated conservatively 

and 12% had Split Skin Grafting (SSG); while in Group C 62% 

of patients were treated conservatively and 38% had SSG. 

Rate of Wound Contraction (% Reduction) in Group P was 

27.7% and in Group C was 17.3% which is significant. The 

average hospital stay was 20 ± 1 days in Group P and 25 ± 1 

days in Group C. 

Purified placental extract (Placentrex) group had lesser 

hospital stay, lesser overall treatment time and faster wound 

healing. 

 

DISCUSSION 

Prevalence of diabetes in India is around 8%.12 In a study 

conducted by Aziz et al who looked at predictive factors for 

lower extremity amputations, most patients are around 60 

years with range from 21 - 91 years.13 In this study, 70% of 

the patients were over 50 years of age. 

Lower Extremity Amputation (LEA) rate is 15 to 40 times 

higher in the diabetic patients.14 In 2002, the age-adjusted 

LEA rate among men was 7.0 per 1,000 persons with diabetes 

compared with the rate among women reported as 3.3 per 

1000 persons with diabetes.15 In this study, men constituted 

more than 70% of the study population, probably due to 

more exposure to trauma. 

Metabolic polyneuropathy predominantly affects the 

lower extremities.15 It is found in approximately 30% of 

diabetics and increases in prevalence with increasing 

duration of disease.16 Sensory involvement causes loss of 

sensation of pain and temperature, and subsequently 

perception of vibration. Because of this, diabetics are unable 

to detect changes in temperature, excess pressure produced 

by tight-fitting shoes or any other continued trauma. In this 

study 73% of the ulcers were traumatic in origin, trauma 

being the triggering factor secondary to neuropathy, 27% 
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were spontaneous in origin secondary to blister rupture or 

unnoticed trivial trauma. 

The majority of wounds are caused by Staphylococcus 

aureus, beta-haemolytic streptococci and other gram-positive 

cocci.17  

Patients who have been previously hospitalised with an 

open wound are more likely to develop an infection from 

resistant bacteria, such as methicillin-resistant S aureus 

(MRSA) and vancomycin-resistant enterococci (VRE).18 

Chronic wounds may develop a more complex assortment of 

bacteria including gram-negative rods, obligate anaerobes, 

Pseudomonas aeruginosa and enterococci. Causative 

organisms are more reliably detected in specimens that are 

obtained deep rather than superficial swabs. The IDSA 

(Infectious Disease Society of America) formulated guidelines 

and key recommendations for treatment of DFU stating that 

an empirical antibiotic regimen should be implemented 

primarily on the basis of infection severity and likely 

pathologic agents.19 Optimally, definitive therapy should be 

based upon culture and susceptibility analysis. 

In this study first line of empirical antibiotics used were 

metronidazole, cephalosporin (Preferably 3rd generation) and 

amikacin. Targeted antibiotics were administered based on 

culture and sensitivity report. 

Many techniques are available for wound dressing. All 

reduce infection and improve granulation growth. Povidone 

Iodine is routinely used as antiseptic solution. It is used 

initially for discharging wound in presence of infection and 

then dressing done with normal saline. Normal saline covers 

up the wound and provides a moist environment for healing. 

Placental extract is prepared from fresh term healthy 

human placenta after delivery; the amniotic membrane and 

cord are removed and HIV, HCV, HBsAg status checked. The 

tissue is then sterilised by two heat treatment steps - 90°c for 

6 mins. and then at 121°C under pressure of 15 lbs for 40 

mins. It is then preserved in gel form, each gram of which 

contains 0.1 g of fresh human placenta.9,10,20 

 

 
Figure 1. Cellular Mechanism of  

Repair in Placental Therapy 

 

Chakraborty et al studied the role of placenta on the 

growth of different bacteria. They found that placenta 

prevents the growth of bacteria such as E. coli from urine and  

 

 

blood culture. They found placenta to also have an inhibitory 

role in the growth of bacteria such as E. coli, Staphylococcus 

aureus and fungi such as Saccharomyces cerevisiae, 

Kluyveromyces fragilis and Candida albicans.21 

Sudhir et al22 studied the effect of topical placental extract 

dressing over various diabetic ulcers and had similar results; 

60 patients were included in the study and the patients were 

randomised into two groups consisting of 30 patients in each 

group. The results obtained are comparable to present study. 

 Average age of the patients in both the groups were 

around 57 years, which was similar to the present study, 

where the average age is 56 years. Male-to-female ratio 

of 4:1 is noted in both groups in Sudhir et al study and in 

the present study male patients constituted about 70 

percent of the study population. 

 35% of the patients presented had ulcer due to sensory 

loss, 30% - 35% with cellulitis/abscess and 15% with 

gangrene of toe or foot. In the present study 73% 

patients had an ulcer secondary to trauma and in 27% of 

the patients the cause of ulcer was 

unknown/spontaneously occurred. 

 Average time for complete granulation of the wound was 

14.2 ± 1 day in placentrex group, while 23.0 ± 1.4 day in 

the control group. In the present study, average time for 

complete granulation was 14.98 days in the placentrex 

group, 20.14 days in control group. 

 The average hospital stay was 19.8 ± 2 day in placentrex 

group and 28.2 ± 2 day in control group. In the present 

study, the average hospital stay was 20 ± 1 day in 

placentrex group and 25 ± 1 day in the control group. 

 

The reduction of pressure to the diabetic foot ulcer is 

essential to treatment.23 Proper off-loading and pressure 

reduction prevents further trauma and promotes healing. 

Healed ulcers may be managed with shoes and variations of 

molded or multiple density insoles, while the total contact 

cast remains the standard approach to off-loading areas of 

ulceration. In the present study, patients with plantar ulcers 

were started on offloading foot wear and healed ulcers were 

started on multiple density insoles/custom molded foot wear. 

Surgical management of diabetic foot ulcers is often 

required and includes aggressive incision, drainage and 

debridement of non-viable soft tissue and bone. Multiple 

debridements were necessitated among 1/3rd of the study 

population for the management of the diabetic foot ulcer. 

 

 

Figure 2. Ulcer Healing with Conventional Dressings 
 

Photographs taken on 14th day. 
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Figure 3. Ulcer Healing with Placentrex Application 

Photographs taken on 14th day. 

CONCLUSION 

Surgical debridement is the cornerstone of management of 

diabetic foot ulcers, all patients underwent surgical 

debridement first followed by daily dressings with topical 

agents. Purified placental extract dressings showed faster and 

better healing rates when compared with conventional 

dressings. Wound granulated faster in the study group. The 

final area and percentage reduction of the wound was better 

in placentrex group. There were no adverse effects or 

reactions noted in any of the patients when Placentrex gel 

was applied over the ulcer. 

Very few studies have been done to test the efficacy of 

purified placental extract on foot ulcers; needs studies with 

larger study groups to test efficacy of placentrex on various 

wounds. 
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