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ABSTRACT

AIM : The study was undertaken to find the magnitude of burns problem in

pediatric age group.

METHODS : This is a retrospective study of 51 admitted patients in the

Burns unit. Case sheets were reviewed and findings were recorded on a

preformed proforma. Patientôsdemographic details, etiology, magnitude of

burns, serum electrolyte level (mg/dl) and outcome was recorded. Burn

depth index was calculated and expired patients were divided into 2 groups

based on their depth index <0.5 or >0.5 to compare the mean survival time.

RESULT : The male: female ratio was 1.42:1. The paediatric burn

constituted 43.1% of all the admitted burns patients during the period of the

study. Both scalds and thermal burns constituted 96.1%. There was a

positive correlation between total protein level and A: G ratio. Mortality rate

was 11.7%. Based on the study, preventive measures were suggested.

CONCLUSION : 15.74% were pediatric burns. Majority was due to scald

burns and thermal burns (96.1%). Mortality was correlated with percentage

of burns and burns depth index. Based on the study prevention planned

prepared.

Key words : Epidemiology, Paediatric, Burns.

The aim of this study is to find the

magnitude of the problem in

pediatric age group and, to find out

the cause of the burns with

emphasis on preventive aspects of

the accidental burns.

Burn is not uncommon in pediatric

age group and extensive burn

injury leads to high mortality and

survivors have multiple deformities

and disfigurement. Hence it is

advisable to prevent burns in

these children.
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AIM & OBJECTIVE

The study was undertaken to find the

magnitude of burns problem in

pediatric age group.

A retrospective study of the 51 burns

patients in the age group 0-12 years

admitted in KMC, Manipal from the

year 2007 to 2009 was done. The age

group, sex, extent of burns, mode of

burns and the outcome of the

treatment was recorded. Depth index1

was calculated by the following

formula:

Deep Burns

Depth Index = ____________

TBSA

Deep burns included deep second

degree burn and third degree burn.

Expired cases were divided into 2

groups based on depth index (<0.5 or

>0.5) and survival days of both the

groups were compared.

RESULTS

1. Number of patients

A total of 324 patients with burns

were admitted during the period of 3

years (Jan 2007- Dec 2009) of which

51 belonged to pediatric age group

(0ï12 years) and constituted 15.74%

of the total admissions to our burn

unit.

2. Age and sex incidence

The children were divided into three

age groups based on predominant

activity and psychomotor

development.

ÅInfants and toddlers (0ï2 years):

are at an age of dependency on

others and constantly need the

assistance of an adult.

ÅEarly childhood (>2ï6 years): are

mobile, inquisitive and always

running around the house.

ÅLate childhood (>6ï12 years):

tend to explore objects (e.g.

matches, fire crackers etc.)

although they are aware of some of

the hazards that can cause

accidents.

Out of the total of 51 patients,

43.1% (22) were infants and

toddlers, 21.6% (11) were in early

childhood and 35.3% (18) belonged

to the late childhood age group

(Table 1). Males were

predominantly affected, the total

male to female ratio being 1.42:1. A

group wise description of males and

females is shown in Table 1.

Table 1

METHODS

Age Group Male Female Total

Infants and toddlers (0-2 years) 15 7 22

Early childhood (>2-6 years) 7 4 11

Late childhood (>6-12 years) 8 10 18

Total 30 21 51

3. Cause of Burn

Scalds accounted for the majority

(49%) of all burns followed by

thermal (47.1%) and electric

(3.9%).
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Table 5

DISCUSSION

Burns is one of the most common

type of injury seen in pediatric age

group which is associated with

significant morbidity and mortality.

In our study the most common age

group affected was of infants and

toddlers (0-2 years). Our

observations confirm the published

reports 2,3,4,5, 6.

Males were predominantly affected

(Table 1). The overall male

predominance is in agreement with

the study by other authors 2,4,5,6,7.

Scalds accounted for the majority of

all burns which was also the result

of the study by the other

authors2,4,5,7,8.

Total protein level and albumin:

globulin ratio showed a positive

correlation with sodium ion. This

may be due to the influence of

negatively charged protein

molecules. No such study was

available for comparison.

Analysis of the cause of burn

according to the age groups

showed that scalding was the

predominant cause of injuries in

infant, toddlers and early childhood

while in late childhood there were

more thermal burns. (Table 2)

Table 2

4. Electrolytes

There was a positive correlation

between serum sodium, and total

protein level [Pearson correlation=

0.870 is significant at 0.01 level (2

tailed)].There was a positive

moderate degree of correlation

between serum sodium and A: G

ratio [Pearson correlation= 0.524 is

significant at 0.01 level (2 tailed)].

However, there was no correlation

between serum sodium and

albumin level [Pearson correlation=

-0.097; significance= 0.538 (2

tailed)].

5. Mortality:

Out of the 51 patients, 6 patients

expired in the age group ranging

from 6 months to 9 years. The

overall mortality was of 11.7%.

There were 4 patients (Table 3)

with depth index >0.5 and average

TBSA burn 52.88%. These patients

had an average survival of 3.75

days. Other two patients with depth

index <0.5 and average TBSA burn

54% had an average survival of 13

days.

Age Group Scalds Thermal Electrical Total

0-2 years 16 6 - 22

>2-6 years 7 4 - 11

>6-12 years 4 12 2 18

Total 27 22 2 51

Sl. 

No.

Age

(yea

rs)

S

e

x

Mode 

of 

burns

TB

SA

(%)

Depth 

Index

Cause of 

Death

Survival 

days 

(Hospital 

days+ Delay 

in admission 

in days)

1. 2 M Keros

ene

85 0.98 Sudden 

Cardiac 

death

<1 day

2. 1/2 F Keros

ene

25.

5

0.57 Hypovolemic 

shock and 

inhalational 

injury

<1 day

3. 9 F Keros

ene

40 0.93 Hematemesis 11 days

4. 2 M Fire 61 0.89 Unknown <1 day + 1

5. 2 F Hot 

water

53 0 Unknown 10 days

6. 1 M Hot 

water

55 0.3 Unknown 15 days + 1
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In our study, overall mortality was

11.7%, whereas Verma et al.4 reported

the overall mortality of 10.4%. In Ten

years epidemiological study of

pediatric burns in Manipal7, India an

overall mortality of 7.4% has been

reported. The mortality was less in

children of age <5 years than children

of age >5 years and it was found to be

higher in females than males (56.5 vs.

43.5%)7. In our study, the mortality in

males and females was found to be

equal.

Prevention

Most burn injuries occur at home and

more often in the kitchen. Almost all of

these injuries can be avoided if simple

prevention measures are taken.

On analysis of the mode of injury

recorded during our study, the

following measures, if followed, could

bring down the incidence of burn

injuries in children significantly:

1. Kitchens must be made safer. The

kitchen should be neither large enough

to serve as a living room or playing

room for children nor small enough to

be overcrowded and unsafe. An

elevated platform should be

constructed for cooking and keeping

hot utensils and pots out of reach of

children.

2. The kitchen should be a ñnoentry

zoneòfor small children as far as

possible or should be constantly

supervised. Children should not be

allowed to play or wear loose clothing

near fireplaces.

3. Never hold a child while handling

hot liquids. Children should not be

asked to cook food or carry hot fluids.

4. Never leave hot foods and liquids

within reach of the children, such as

edges of tables and counters.

Also, family members should be

cautious about leaving hot liquids on

a table with a tablecloth that young

children can reach and pull down.

5. Children should not be left

unattended in the bathroom with hot

water in the bucket or tub. Bath

water temperature should be

checked before pouring or placing

the child in the tub.

6. Unsupervised use of firecrackers

by children should be strictly

prohibited. Use of sub-standard

fireworks should be banned.

7. Children should be advised to

play in an open garden, especially

while flying kites, away from high

tension lines and electric poles.

8. Keep electrical cords away from

childôsreach. Cover electrical

outlets.

CONCLUSION

The incidence of paediatric burn in

Manipal in the year between 2007

and 2009 was 15.74%. Majority

(58.82%) were males. The most

common cause was scald followed

by thermal burns. The overall

mortality was higher than that

reported from the same centre

earlier. In the expired cases, hospital

stay was more when depth index

was lower. The effective method of

preventing burns in pediatric age

group was planned based on the

etiology.

Limitations of the study

The present study had limitations of

retrospective study and number of

cases was relatively small.
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ABSTRACT

Accurate modeling of the wound healing would be very useful for the rapid

treatment and planning of plastic surgeries. In this work, a feedback control

model is developed that account for the clinical observations with the

dynamics of the wound, including self similarity and abstractions. The

reason based model goes further in supporting the constraints such as the

constant relative healing rate along a desired pair of directions that is very

important for engineering the directional growth of the new tissues at a

controlled rate.

Keywords: Wound healing, simulation model

INTRODUCTION

Artificial Neural networks are used to

capture the time series especially

when the terms are related non

linearly as well as time varying. In the

bioinformatics, they are extremely

useful for the handling of nucleic acid

sequences, intelligent searching and

sorting of the records etc. In this

paper a new class of neural networks

[1] called Differentially fed Artificial

Neural Networks (DANN) has been

introduced and used for a new

application of modeling and

simulation of the healing pattern of

the wound as both of them share

several characteristics in common.

METHODS

The growth patterns of cells reflect

the underlying bio physical

phenomenon. It bears strong

correlations with a differentially fed

system. Such a system can be

easily simulated to throw light on

new and interesting characteristics.

This paper reasons out and models

the growth pattern of cancer cells

providing a better insight.

The model would be useful in the

simulation of healing in plastic

surgery, growth factors of anti scar

therapies etc. It provides mechanism

to influence the directional growths

based on the follow up of therapy

with the help of imaging.
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The model is based on the simulation

results from the matured lateral

disciplines such as information

geometry that share and predict

several relevant characteristics in

common with the healing of wound. It

captures the feedback controls in the

biological system involving the

wounds. The model has been

successfully used in resource sharing

and routing applications that

determine the course of healing.

Simulation shows encouraging results

indicating new avenues for the clinical

procedures and the therapy planning

that end up with similar scenarios.

The model is to be validated for real

applications as a part of the future

work.

Formalism of the model

Differentially fed artificial neural

networks

The DANN consists of additional

inputs derived from the multiple

orders of differentials of the output.

The properties and architecture of

DANN are provided1,2 . They are

reproduced here for convenience.

The outputs corresponding to

different orders of feedback form a

manifold of hyperplanes with varying

resolutions, each of which may be got

from rest of the hyperplanes through

weighted averaging or from any other

plane by convolving it with a

Gaussian pulse. The outputs are

orthogonal to each other, self similar

and consist of two components- a

fixed part and a variable part. Most of

these features are in common with

the growth of the wound cells.

Proliferation of the cells

In the process of cell division, the

mother and daughter cells would be

physically adjacent to each other. The

growth pattern around any of the cells

is self similar to the one about its

parent cell with in a scale. I.e. within

the wound, there will be multiple

growth rates at different stages. The

growth rates proliferate like waves that

lead to secondary waves.

The biophysical reason behind the

different growth rates is the availability

of the vital nutrients for the growth and

reproduction of the cells at different

portions deep with in the wound.

Those cells capable of getting the

material required to generate the new

cells would divide fast and proliferate.

The multi resolution as well as the self

similarity property originates as a result

of differential feedback from the output

of the system to the input. The

interesting property of this differential

feedback is the abstraction.

The growth ratio and proliferation of

the cells is subjected to spatial and

temporal parameters. The complex

dynamics of evolution of the cells

around a ónucleusôspans multiple time

scales. I.e. growth is subjected to the

combined effect of multiple factors

each contributing at a different rate.

The outcome of this multi scale growth

is the abstraction in the concentration

of the cells around the core of the

wound. I.e. as one moves towards the

core, the number of cells per volume

increases. The demarcating regions of

abstraction are fictitious and are

parallel to each other resulting in

spherical growth of cells or healing. In

practice, as mentioned earlier, due to
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the availability of the resources to

different degree, the growth profile

turns irregular instead of spherical.

The evolution equation

The growth of cells in a wound may

be modeled with the differential

equation

dr

_______ = kr 1

dt

It implies exponential growth. Since

all the cells are assumed to take part

in the growth independent of distance

from the centre. They themselves act

as source or nucleus of further

growth.

The growth consists of additional

component in the form of branches

that invade in to the healthy tissues

provides a good discussion on the

two types of growth in the context of a

colony of cells that is applicable here

as well3. When the cells get adequate

resources to grow and reproduce,

there will be more branching and

anchoring of the cells.

In any case, the rate of radial growth

or proliferation would remain the high.

The density of newly formed cells,

formed in between, would be dictated

by the available resources. There will

be a fair distribution of resources for

the branching and the growth of the

ventral mass.

Assuming the number of cells

increases rapidly as one start moving

inwards, the total number of cells per

volume increases exponentially.

The growth slowly stops at the center

of the wound that is yet to heal. There

Manjunath R

will be no space for growth. At the

edges, however the growth

continues.

One of the parameters associated

with the growth4 is the invasive

parameter, the value of which

indicates the status of the growth of

the cells in the wound.

A value less than 1 indicates

branching cannot happen and only

the radial growth happens.

RESULTS

Simulation Results

The simulation results provided in1,2

are applicable to wound healing as

well. In addition, the simulation of

reduction of delay with increase in

the order of the feedback is shown

in table I. Simulation has been

carried out in Mat lab version 6.

The delay is in terms of simulation

time. It indicates the delay in

pumping the resources to the cells.

The step here indicates the time

units of advancement provided to

the feedback signal. About 20

regions that compete for resources

are considered for simulation.

Table 1
VARIATION OF DELAY WITH PREDICTION STEPS

Step

0 1 2 4 8

Delay 0.096
4

0.087
4

0.082
1

0.072
4

0.067
2
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DISCUSSION

The wound cells grow in such a way

that they derive the maximum

resources for cell building.

Inside the wound, if the cells start

multiplying in all directions, it results

in a severe competition for resources

as well as the space finally reducing

the overall growth per unit time.

In order to overcome this problem,

the growth rate is distributed in such

a way that it is minimal at the centre

and increases towards the periphery

where there is less competition for

the space. This happens through a

kind of feedback mechanism that

regulates the growth rate of the cells.

A shifted feedback exists wherein the

futuristic growth profile of the cells are

made known to the resource

providers well in advance of the time

so that the resource flow gets

regulated by means of controlled

width of blood vessels etc.

Simulations show that the time

advancement of prediction has a

strong say over the distribution of the

resources among the cells. Greater

the time advancement, higher would

be the growth rate of the cells. The

additional advantage is the reduced

delay in the resources to reach out

the target. Thus, in any óregionôof the

cell growth, there are two growth

components- a fixed part and a

variable part. The fixed component

remains the same across the depth of

the wound and represents normal cell

division. The variable component at

any region may be obtained by

convolving the same at any other

region with a Gaussian pulse leading

to multiple resolutions in the growth

rate.

With this resolution in place, the

growth rate functions at the different

regions would be orthogonal. I.e., no

two regions would be in the same

growth phase at a time and never

need the same quantum of

resources simultaneously, totally

eliminating the competition for the

resources. Such a symbiotic

arrangement indeed maximizes the

overall growth of the cells in the

wound.

The growth function of each region

is influenced by the presence of

other regions. It happens to be the

weighted sum of the similar

functions at all other regions. It

translates to the sharing of

resources among the different

regions and long time dependency

of any region over all other regions.

The self similar model is resistant for

over fitting. It means lesser data is

required to predict the results

accurately. I.e. with lesser

resources, the maximization of cells

division in the wound may be

attained.

Feedback, specifically time

advanced feedback, plays a major

role in controlling the flow and

distribution of vital nutrients in to the

tumor in a systematic way. Any

medicine that blocks the advance

prediction would be helpful in

controlled distribution of this flow

rather than confining it to any

particular direction (and thereby

resulting in eccentric growth) and

Manjunath R



make subsequent therapies effective

by arresting proliferation as well as

the intrusion of cells. These

parameters impact on the medicines

administered 5.

CONCLUSION

In this work, the growth pattern of

cells in a wound is provided. The

similarities of the same with a

differentially fed neural network are

drawn. It explains the reason behind

the several characteristics of the

growth of cells in a wound.

The model may be extended or fine

tuned for the study of mechanism

involved in the healing of wounds.

The proliferation or healing of the

wounds go well with the model as the

pattern remains the same.
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INTRODUCTION

Systemically administered insulin has

been shown to accelerate wound

healing and has been used as

standard practice in diabetic patients.

Researchers have found that applying

insulin directly to skin wound

significantly enhanced the healing.

ABSTRACT

AIM: Topical insulin has integrated effect on wound healing. This study was

conducted to determine the efficiency of topical insulin in wound healing.

METHODS: This is prospective control study, twenty general surgical patients

with wound in each group. In control group, wounds were dressed with

Betadine. In study group wounds were dressed with 2-4 units of Actrapid

insulin mixed with normal saline. Time of healing, pain during dressing and

costs of dressing were noted.

RESULTS: Faster healing, fine scar, less pain and significantly reduced cost of

dressing were found. We also found reduced rate of infection and more

chance of limb salvage in study group in addition to high acceptability of rather

new form of dressing in patients.

DISCUSSION: Faster healing especially in cases of venous ulcer, rate of

epithelisation was remarkable, the area of epithelised bridge (5 to 6 cm)

across the margins of wound was very noticeable.

CONCLUSION: Process of dressing looks simple, safe, inexpensive, effective

and straightforward.

Key words:Topical Insulin, Wound healing.

Currently there has been renewed

interest in topical use of insulin in the

open wound. Surprisingly there are

only few clinical studies and no

randomized trials in this direction.

Although reports of topical insulin

used in animals were there since
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50s. But first authentic report of

ñAccelerationof wound healing by

topical application of insulin on

amputated stumpò(a case report on

human being) was published in Lancet

in 1966 by T N Paul.1 However, next 10

years no such reports until in 1976, ña

pilot study on topical insulinòwas

published in a nursing journal. 2 But

just one year after that in 1977 there

was a case report in BMJ by Coid D R,
3 where he reported hypoglycaemia

during treatment of decubitus with

topical insulin. Probably that paper

have worked as a great deterrent

because there were no efforts to

explore it furthered in next 20-22 yrs,

until in 1999 there was a randomized,

double-blind, placebo-controlled trial(

in human volunteers) by Greenway S

E et al . 4 Surprisingly still not much

work done in this area. Topical

application of insulin is also being

reported recently in eye and ear. 5,6

Nonetheless two important papers

which came up just last and this year

inspired us to take up this subject .First

one was a case report where a

problematic surgical wound responded

the insulin irrigation. 7 The other paper

has detailed cell line studies and

concluded that topical insulin having

integrated effect on wound healing. 8

Based on these evidence we

completed one pilot study to know the

efficacy of topical insulin and

presented the work in wound care

conference 2009. Taking the work

forward we designed prospective

control trial to find out more practical

implications.

METHODS

This is a prospective control trial done

at KMC, Manipal from November 2009

to September 2010. Adult patients

(general surgical wards) with

wounds of different aetiologies were

included .Twenty patients were

included in each group. In study

group wounds were dressed with 2-4

units of plain (Regular Actrapid)

insulin mixed with normal saline (5 to

20 ml) .Mixture of insulin and normal

saline were sprayed all over the

wound and waited for 5 minutes and

dressed with sterile gauge and

bandage. In control group wounds

were dressed with betadine solution

which was a prevalent practice.

Pictures of wound were taken to

record the time of healing.

Granulating wound ready for skin

graft were the end point in acute

cases. In chronic cases we

continued dressing for 1-2 months,

even 3 months in some cases.

To make it comparable we tried to

include wounds of various

aetiologies i.e. venous, infective,

diabetic ,pilonidal sinus etc. in both

the groups. Pain experienced by

patients during dressings was also

noted on visual pain scale (0-9=10).

Systemic antibiotics given to the

patients and cultures sensitivities of

wound discharge were not included

in our study. Average costs of

dressing were also compared.

RESULTS

We compared wound preparation

time in control and study group.

Average wound preparation time

was 8 to 10 days in acute

cases(study group), whereas it was

12-15 days in acute (control group).

Among acute on chronic

wound(infective mostly) cases,15

limbs has been salvaged,3 cases
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remain unhealed and 2 cases got

amputated in study group. Whereas

10 cases has complete healing, 4

cases remain unhealed and 6 cases

got amputated in control group. Pain

and irritation during dressing was

mild to moderate (0-4 on visual

scale) in study group and moderate

to severe (3-5 on visual scale) in

control group. In some cases clinical

Pseudomonas infection were noted

in both groups. Important pictures

are put here with description

below(fig1). Average cost of

dressing was <20 Rs /day in study

group whereas it was >30 Rs / day

in control group. None of the

patients had hypoglycaemia

because of topical insulin during

study.

DISCUSSION

Faster healing especially in cases of

venous ulcer, rate of epithelisation

was remarkable, the area of

epithelised bridge (5 to 6 cm) across

the margins of wound was very

noticeable (fig-1). In cases of

pilonidal sinus where we did wide

excision and skin grafted after

preparation of bed. We found almost

zero recurrence in these notorious

sinuses. In deep and infected

neuropathic ulcers which were

usually acute on chronic cases, we

were able to salvage many limbs; of

course we continued topical insulin

dressing for 4 to 8 weeks seeing the

good response. No pain or just mild

irritation during dressing was also

remarkable in almost all cases.

Kanth S et al

Fig. 1. Case of chronic venous

wound, healed with almost normal

looking skin, after 2 months of

topical insulin dressing.

CONCLUSION

Increased and faster rate of healing,

fine scar, reduced rate of infection, less

pain during dressing, high acceptability,

significantly reduced cost of dressing

are some of the important findings we

noted. Process of dressing looks

simple, safe, inexpensive, effective and

straightforward. Of course we need

larger and blinded prospective study to

optimise the dose and way of

application of topical insulin.
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Wound Care ---Past, Present and Future

Wounds are as old as civilization , so are the efforts to heal them é.so said someone 

My tryst with wound and wound care

started when I was 8 years old. Even

after 45 years I still remember the

same vividly that while playing cricket

I got a full blooded stroke of Cricket

bat on my face. I had profuse intra

oral bleeding with mucosal tear .I was

not taken to any hospital or

dispensary instead local remedy in

form of sugar crystals were put intra

orally over the cut along with manual

pressure to stop the bleeding. As far

as I remember, I received no

antibiotics, pain killers or tetanus

toxoid. My wounds healed of itôsown

in due course of time with minor

bump and deformity. I am not

surprised when we receive patients

with different types of wounds,

already having all sorts of

conventional remedies like Neem

leaves, boiled potatoes, dough,

indigo, tooth paste etc. applied over

the wound. Many of these local

remedies like honey and papaya

extract have found their way into

modern scientific journals too.

15 years ago also , while presenting a

case of finger re-implantation during a

hospital conference, I was virtually

dumb stuck when one of senior

pediatrician commented that in their

village in Punjab treatment for finger

amputation is putting the finger back

and micturating over it, he added that

he himself has seen it being cured

and that we were unnecessarily

wasting 6-7 hours doing

microsurgery. If these are the

concepts of qualified medical person

in our country one canôtblame a tribal

living at remote area for his ignorance

of basic wound care. We have official

web site of ógomutra.comôand still in

my religion many people believe that

urine of cow can cure all sorts of

wounds. I feel that next time I may be

having thesis topic for my P.G. on the

very same subject in place of Stem

Cell?

This doesnôtmean that in last 25

years nothing has changed in wound

care.ôWound Care ïPast, Present

and Futureôin the topic of my oration I

will share my experiences during all

phases of my carrier, as an intern, as

surgical P. G. and surgeon and as

Plastic surgeon.

Change is life and we all know that

in last 25 years medical science has

drastically changed in all specialties.

The starting line of the óBibleof

surgeryô-- Bailey and LoveôsShort

Practice of Surgery used to be ñSkin

is the best dressing and living tissues

are best antisepticò( 1977 edition) ,
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Sharp cut and Lacerations

Thirty years back, exactly on 1st

January 1979, first day of my

internship duty started with a patient

coming to surgical emergency with

history of assault by sword. He had at

least 25 wounds all over his body. I still

clearly recapitulate that it took me the

whole night to stitch those multiple

wounds under frequent multiple shots

of local anesthesia. The sutures which

I used were linen thread on a big

straight needle with huge eye. ñAlways

put the mattress suture to prevent the

edges from inversionòwas the dictum

which I followed religiously. Plain or

chromic cat-gut was the only available

absorbable suture material which

again has to be mounted (threaded) on

a big curve needle.

Today as a plastic and micro-vascular

surgeon whenever I revise a scar with

cross hatch suture marks, it reminds

me of my own suturing on 1st day of

my medical carrier.

Sharp cut and Lacerations

Thirty years back, exactly on 1st

January 1979, first day of my

internship duty started with a patient

coming to surgical emergency with

history of assault by sword. He had at

least 25 wounds all over his body. I still

clearly recapitulate that it took me the

whole night to stitch those multiple

wounds under frequent multiple shots

of local anesthesia. The sutures which

I used were linen thread on a big

straight needle with huge eye. ñAlways

put the mattress suture to prevent the

edges from inversionòwas the dictum

which I followed religiously. Plain or

chromic cat-gut was the only available

absorbable suture material which

Tiwari V K 

when I was final year M.B.B.S.

student. It changed to ñSkinis the

best dressingòonly in1985 edition,

living tissues seized to be best

antiseptic and latest edition is without

any such phrase.

Wound Management

Wound management will depend on

type of wound. Wounds can be

classified as following-

A) Traumatic ïFollowing any type of

trauma. Further divided into

1) Simple woundsïonly skin and s/c

tissue is involved

a) Sharp cut

b) Laceration

c) Abrasion

d) Contusion

e) Gun shot wounds

f) Bite wounds

g) Burns

2) Compound woundsïinvolvement

of underlying structures like muscles,

tendons, nerves, bones and joints

etc.

3) Complicated wounds ïMultiple

wounds with systemic involvement

e.g. ïwounds with head injury, chest

injury, major vascular injury, patient in

shock etc.

B) Non-traumatic wounds or

ulcers- These are pathological

breach in continuity of epithelium

sometime may start with the history of

trivial trauma. These are further

classified as following-

1-Diabetic ulcer

2-Venous ulcer

3- Arterial ulcer

4-Infective wound ïTubercular,

Leprotic etc.

5- Malignant ulcer
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again has to be mounted (threaded)

on a big curve needle.

Today as a plastic and micro-vascular

surgeon whenever I revise a scar with

cross hatch suture marks, it reminds

me of my own suturing on 1st day of

my medical carrier.

Timing of Suture Removal

To avoid cross hatching and suture

marks for good aesthetic results

interrupted or mattress skin sutures

are removed by 5th day and skin is

supported by adhesive tape

(Ethistrip or Steristrip). Nylon pull

through subcuticular suture is

normally kept for slightly longer period

i.e. up to 3 weeks. In no case

interrupted skin sutures to be kept for

more than 7 days as after that suture

tract gets epithelialized and leaves

suture marks.

Bite Wounds

Wounds due to either human bite or

animal bite are grossly contaminated

wounds and have the risk of rabies

and other bacterial infections. The

earlier concept of leaving these

wounds open and cauterizing with

chemicals (carbolic acid) used to

cause extensive scarring and

therefore is no longer advisable

especially for facial wounds. The

present protocol is to wash them

thoroughly with antiseptic agents

followed by primary closure with

proper tissue approximation in face or

a delayed primary closure in other

covered parts of the body.

Burn Wound

As an enthusiastic surgical resident,

during our post graduate period we

used to spent 90 to 120 minutes in

doing extensive burn dressing. We

were able to save them for 3-4 weeks

only but most of them use to die of

septicemia or in late stages due to

chronic malnutrition and anemia.

Amnion use to be the only biological

Tiwari V K 

                                   Suture material and suturing technique 

In last 40 years advancement in quality of suture material and advancement in suturing 

technique have totally revolutionized the cosmetic and functional results in respect to 

tissue healing and scarring. Advent of magnification (microsurgery) and its routine use in 

plastic surgery has changed surgery of millimeter into surgery of micrometer. Nylon 8-0 

sutures on 14mm taper cut needle are being used routinely with 4X loop magnification 

and microsurgery instruments for excellent aesthetic scar results in face and other 

exposed parts of body. However basic suturing technique of continuous or interrupted 

sutures is still unchanged with individual preference. 

Classification-Broadly classified into 

A) Interrupted ï 

1-simple interrupted suture 

2-vertical mattress sutures 

3-horizontal mattress sutures 

       4-pulley sutures 

B-Buried sutures 

 1-tip sutures or half buried Gillies 3 in 1 suture 

2-absorbable buried suture (inverted) 

3-dermal sub dermal suture (subcuticular) 

4-buried horizontal mattress 

C-running or continuous sutures 

1-running horizontal sutures 

2running horizontal blanket sutures 

Running subcuticular (buried) 

4-running mattress sutures 

There are many modifications of these basic suturing technique named after 

individual surgeon eg.Halsedôs mattress suture, Allgowerôs vertical mattress, Donati 

and McMillen vertical mattress etc. but basic technique is same . For best aesthetic 

results following points should always be considered while suturing a wound or 

revising a scar.  

1.Simple inverted or mattress sutures are always better than running continuous 

horizontal or mattress sutures as they never compromise the vascularity of the skin 

margins. Continuous sutures are always used to save time  

2. If wound margins appears to be under tension inverted subcuticular polyglactin ( 

vicryl) sutures prevent postoperative stretching of the scar. 

3.monofilament nylon or prolene is better than braided silk because least  reaction and 

infection.  

4.Catgut sutures ( Plain or chromic) are now history. In their place vicryl rapid or 

plain Vicryl absorbable sutures are used  to approximate wound edges. The reason 

being that catgut suture is prepared from submucosa of sheepôs intestine , therefore 

absorption is by enzymatic degradation and phagocytosis which causes lot of reaction 

, fibrosis and scarring. Whereas synthetic polymer like vicryl get degraded ed by 

hydrolysis without any tissue reaction . 

While revising a scar skin margins should always be everted . Beginners should 

always use vertical mattress suture to achieve skin eversion. 
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dressing available and concept of

burn wound excision was not so

popular.

Now with time and advancement in

technology there are thousands of

wound care products in the market .

We have also started using collagen

dressing for superficial burns which

gives excellent results because it not

only decreases pain but also it

hastens the healing process and

reduces the incidence of infection

.There are a lot many hydro foam ,

hydrogel based and silver

impregnated dressing materials which

we are successfully using in our unit

for deeper burns . Topical agents

containing growth factors especially

epidermal growth factor , platelet

derived growth factor etc are also

now in vogue and have an

established role in hastening healing .

Conservative treatment of burn

wound is the usual mode of

management of burns in developing

countries where early excision and

grafting is not routinely done for all

such cases because of paucity of

technical support , manpower ,

postoperative monitoring and

overload of burn patients. In these

conditions majority of the patients

have to be managed by conservative

treatment which includes the

conventional dressings followed by

secondary grafting once the

granulating wound is ready.

Early tangential excision is indicated

for deep dermal or full thickness

burns where the wounds will either

not heal on their own or where they

will heal by severe hypertrophic

scarring or contracture formation. All

these techniques can still be used in

different patients or different areas of

the same patient. The main aim of

treatment is to cover the burn wounds

as soon as possible by the most

suitable method available depending

on the specific wounds.

Earlier the management of burn

sepsis was by empirical hit and trial

use of antibiotics as isolation of

microbes took a long time . But with

the advancement in techniques the

antibiotics can be used as per the

culture sensitivity report which is now

available timely . In the past decade

or so a number of higher generation

antibiotics have been discovered

which has helped us to bring down

the mortality due to bacterial burn

wound sepsis. On the other hand

burn sepsis due to organisms other

than bacteria have also increased

namely the fungal infection which

require timely diagnosis and

treatment with antifungal agents .

The time when one used to hear

about the sole use of amphotericin is

long gone and in its place have come

up many new and better antifungal

agents with much less toxicity like

azoles , echinocandins .

Artificial skin or Integra has now

made excision surgery much easier in

extensive burns where there is dearth

of donor skin because it takes away

the immediate requirement of skin

grafts .It is a bilaminate membrane

with outer epidermal substitute made

up of silicone and dermal analogue

made of bovine dermal collagen . It

gives a gap of 3 weeks before the

Tiwari V K 
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silicon sheet should be removed and

a thin skin graft which can be taken

from healed superficial burns , is then

applied on the bovine dermis which

gets integrated .

There has been much advancement

in the field of nutrition in burns and

other wounds because of better

understanding of their role in wound

healing . There are a lot of newer

parenteral nutritional products like

clinomel ,lipofundin , alamin etc which

take care of the extra caloric , protein

and fat requirement of the patients

with all kinds of wounds.

LIMB TRAUMA

There was a time when holes used to

be drilled in exposed bones following

compound fractures in limbs to allow

granulation tissue to cover it which

could be then covered with skin graft .

In 1982 , Ponten first described the

fasciocutaneous flap for lower limb

defects . Since then almost all types

of flaps have been elevated from

almost all parts of the body. Apart

from fasciocutaneous flaps the

discovery of external fixators followed

by Ilizarovôsdistraction lengthening

and then Internal fixation plates and

Screws have also revolutionized the

management of limb trauma .

MICROSURGERY

With the advent of microsurgery in

1970ôs solution was found to a

number of complex compound

defects in different regions of the

body as they could be reconstructed

in single stage and traumatically

amputated limbs and other body

parts including genitalia , face and

hands could be replanted without

MAXILLOFACIAL TRAUMA

The advancement in instrumentation

and manufacturing of micro and mini

titanium plates

has helped plastic surgeons in

achieving near perfect results in

maxillofacial trauma as well and

reduced morbidity due to deformity

and functional loss drastically .

TISSUE EXPANSION

Silicon tissue expanders became the

future of Plastic and reconstructive

surgery after their discovery in the

1980ôs. With their use it has become

very easy to remove scars and

correct deformities without giving

extra scars .

NEGATIVE PRESSURE THERAPY

Regulated negative pressure therapy(

RNPT) like VAC ( Vacuum assisted

closure ) has revolutionized the

concept of wound care. RNPT

utilizes sub-atmospheric pressure

(vacuum, negative pressure) to

promote and optimize the

environment for wound healing. This

physical, non-pharmaceutical

technology applies regulated sub-

atmospheric pressure to the wound,

inflicting a variety of phenomena with

the desired end point of enhanced

healing of hard-to-cure, acute and

chronic wounds.

Future of wound care lies in the

advancements to be made in genetic

engineering . The role of stem cells

whether adipose derived or marrow

derived will allow the cell and tissue

culture to replace organs and body

parts and thus revolutionize the

concept of wound healing. .

Tiwari V K 
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INTRODUCTION

The autonomic supply to the upper

limbs is exclusively sympathetic (T1ï

T6), post ganglionic fibers via brachial

plexus. After peripheral nerve injuries,

Complex Regional Pain Syndrome

(CRPS) is one of the complications

ABSTRACT

AIM: The aim of the study was an attempt to find the anatomical

distribution of sympathetic fibers in the radial nerve (RN), Deep branch

of radial nerve at cubital fossa (DBRN) and superficial branch of radial

nerve at cubital fossa (SBRN).

METHODS: Seventeen fresh human cadaveric RN, DBRN, and SBRN

samples were used for this study. Thin sections of these nerves were

processed by Immunohistochemical (tyrosine hydroxylase) method for

sympathetic fibers.

RESULTS: The sympathetic fibers area (Asym) was found to be more

in RN when compared to DBRN and SBRN. The sympathetic fibers

area (Asym) was found to be more in SBRN when compared to DBRN.

The comparison of the sympathetic index (SI = sympathetic fibers

area/total fascicular area of the nerve) between RN and DBRN (p <

0.001), RN and SBRN (p < 0.001), and DBRN and SBRN (p < 0.001)

were statistically significant. The sympathetic index (SI) for SBRN was

more when compared to RN and DBRN.

CONCLUSION: Sensory branch of the radial nerve (SBRN) carries

more sympathetic fibers when compared to motor branch of the radial

nerve (DBRN). These results of the study might help to explain

sympathetic system-related diseases in the area of distribution of RN,

DBRN and SBRN.

Key words: Radial nerve, Superficial branch of radial nerve, Deep 

branch of radial nerve, Sympathetic fibers area, Sympathetic index

which involve sympathetic system.1 2-

5% of those with peripheral nerve

injury suffer from CRPS.2 After radial

nerve (RN), deep branch of radial

nerve (DBRN) and superficial branch

of radial nerve (SBRN) injury, in 2-3%
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of cases CRPS has been reported.3

This could be because of sympathetic

fibers involvement. CRPS is yet to be

fully understood. The present study

aim is an attempt to find the

distribution of sympathetic fibers in

the RN, DBRN and SBRN at cubital

fossae.

MATERIAL & METHODS

Tissue sampling and processing

A piece of nerve (RN, DBRN and

SBRN) measuring 1 cm was collected

within 6ï10 h after death. Nerves

were fixed with 4% paraformaldehyde

solution. The nerves were later

treated with 30% sucrose solution for

24 h, and then stored at -70 0C­

(Figure 1).

Figure 1: Anterior view of the right

cubital fossa shows the sites of

RN, DBRN and SBRN sample

collection. RN- Radial nerve, SBRN

ïSuperficial branch of the radial

nerve at cubital fossa, DBRN ï

deep branch of the radial nerve,

BB ïbiceps brachii muscle, BR ï

brachioradialis muscle.

Immunohistochemistry (IHC)

Seven micron cryostat sections were

taken on polylysine-coated slides.

The selected sections for the study

were from the mid-region of the

samples and they were processed for

immunohistochemistry.4,5,6

Fund details

The fund for the study was collected

from Kasturba Medical College,

Manipal, India. The antibodies and

chemicals used were purchased from

Sigma-Aldrich Chemicals Private

Limited, Pennsylvania, USA.

Immunohistochemical procedure

At first, the sections were washed in

phosphate buffer saline (PBS),

treated with normal goat serum

solution for 30 min to block the non-

specific binding of immunoglobulin.

The sections were then incubated

overnight at 40C in a primary antibody

(rabbit anti-tyrosine hydroxylase,

1:1000, Catalogue number T 8700,

Sigma-Aldrich Chemicals Private

Limited, Pennsylvania, USA). Next

day, the sections were incubated in

peroxidase blocking solution for 10

min to block the endogenous

peroxidase activity. These sections

were treated with secondary antibody

(goat anti-rabbit IgG, Catalogue

number B 8895, Sigma-Aldrich

Chemicals Private Limited,

Pennsylvania, USA) and tertiary

antibody (HRP-Streptavidin) for 30

min and the colour was developed by

treating the sections with

diaminobenzidine (DAB) for 5ï10

min. Finally, the immunostained

sympathetic fibers were identified

under the light microscope. All the

stained sections were photographed

with Motic live image programme

Chakravarthy Marx S et al
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(Version 2.0, Motic China Group Co.,

Ltd.) for morphometric analysis.

Morphometric analysis

The images were analyzed using the

in house developed software named

ñTissueQuantò(TQ, Version 1.0),

which is designed for color

quantification in Manipal Centre for

Information Science (MCIS), Manipal.

The first part of the study included the

estimation of the number of fascicles

(Nf), individual and total fascicular

areas (Af) of RN, DBRN and SBRN.

The second part of the study (tyrosine

hydroxylase immunohistochemistry)

included the measurement of the area

occupied by the sympathetic fibers in

each fascicle (Figure 2). Then, total

area occupied by the sympathetic

fibers (Asym) in each nerve was

calculated.

The third part of the calculation was

to estimate the ratio between the

sympathetic fiber area (Asym) and

the total fascicular area (Af) of the

nerve which is termed as sympathetic

index of the nerve (SI) (SI =

Asym/Af).

The fourth part of the calculation was

to estimate the percentage of

sympathetic fibers area (Asym %) in

RN, DBRN and SBRN fascicular

areas.

Figure 2: The results of the

automated measurement of (a1)

the individual fascicular area of a

single superficial branch of radial

nerve (SBRN), (b1) a single radial

nerve (RN) and (c1) a single deep

branch of the radial nerve (DBRN)

that are shown in white were

calculated by the image analysis

software (40 x). In 40 x

magnification, 1 mm2 sympathetic

fibers area = approx. 450 x 450

pixels. Photomicrograph shows

(a2) fascicle of the SBRN, (b2)

fascicle of the RN and (c2) fascicle

of the DBRN that were stained with

tyrosine hydroxylase (TH)

immunohistochemistry (100 x).

(a3), (b3) and (c3) show the result

of the automated measurement of

sympathetic fiber area (shown in

white) of the same fascicle that

was calculated by the image

analysis software (100 x). In 100 x

magnification, 1 mm2 sympathetic

fibers area = approx. 712 x 712

pixels. Scale bar = 100 µm valid for

all the images.

Chakravarthy Marx S et al
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Statistical analysis

Data was analyzed using óóSPSSôô

(Version 11.5, The Predictive

Analytics Company) statistical

packages. For comparison of Asym,

SI and Asymôspercentage at three

sites, Oneway analysis of variance

(ANOVA) followed by ñposthoc testò

eg: Tukeyôstest was used.

RESULTS

The age of seventeen cadaversôat

the time of death ranged between 44

and 89 years, the mean age and

standard deviation (SD) was 67.22

and 11.75. In all cases, fascicular

pattern belonged to the polyfascicular

type. The sympathteic fibers of RN,

DBRN and SBRN fascicles were

shown in Figure 2. The Nf, Af, Asym

and SI of RN, DBRN and SBRN were

obtained during morphometric

analysis and range, mean and SEM

were given in Table 1. The RN was

observed to have more fascicles and

fascicular area, when compared to

DBRN and SBRN.

Chakravarthy Marx S et al

Table 1. Descriptive statistics of 17 evaluated cases RN, DBRN and SBRN 

mean morphometric parameters at cubital fossa
Nf Af (mm2) Asym (mm2) Asym % SI = Asym/Af

Name

Ra

ng

e

Mean ± SEM Range Mean ± SEM Range Mean ± SEM Range Mean ± SEM Range Mean ± SEM

RN

10 

-

15

12.35 ± 0.212 2.154 - 3.453 2.818 ± 0.018 0.52 - 0.09 0.051 ± 0.001 1.86 - 3.19 2.62 ± 0.08 0.013 - 0.026 0.018 ± 0.001

DBR

N

4 -

7
4.35 ± 0.376 0.532 - 0.963 0.892 ± 0.027 0.016 - 0.027 0.021 ± 0.003 1.60 - 2.60 1.60 ± 0.31 0.016 - 0.056 0.020 ± 0.002

SBR

N 

3 -

6
4.36 ± 0.343 0.512 - 0.993 0.852 ± 0.032 0.029 - 0.56 0.047  ± 0.002 3.79 - 8.36 5.36 ± 0.31 0.047 - 0.081 0.068 ± 0.004

Samp

le (N)
17 17 17 17 17 17 17 17 17 17

RN ïradial nerve, DBRN ïdeep branch of the radial nerev, SBRN - superficial branch of the radial nerve, Nf - number of fascicles,

Af - total fascicular area, Asym - sympathetic fibers area, Asym % - percentage of sympathetic fibers area, SI - sympathetic index (Asym / Af).
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The sympathetic fibers area (Asym)

was found to be more in RN when

compared to DBRN and SBRN. The

sympathetic fibers area (Asym) was

found to be more in SBRN when

compared to DBRN. The comparison

of the sympathetic index (SI =

sympathetic fibers area/total

fascicular area of the nerve) between

RN and DBRN (p < 0.001), RN and

SBRN (p < 0.001), and DBRN and

SBRN (p < 0.001) were statistically

significant. The sympathetic index

(SI) for SBRN was more when

compared to RN and DBRN (Table 2).

DISCUSSION

There are limited studies reporting the

anatomical basis of the sympathetic

fibers distribution in the upper limb

nerves.4-11 Chakravarthy Marx et al.

identified the sympathetic fiber area

(0.050 mm2) of the radial nerve in 21

cases at cubital fossa.6 Chakravarthy

Marx et al. have also identified and

compared the sympathetic fiber area

(Asym) in course of the radial nerve

(RN) and superficial branch of radial

nerve (SBRN) in 19 cases and

concluded that sympathetic fibers

area (Asym) was more in RN when

compared to SBRN.8

Higher sympathetic fiber content in

nerves has a crucial role in the

etiology of CRPS-II. Injury to the

sensory nerve produces less severe

pain, swelling, stiffness and

dysfunction in CRPS than found in

major mixed nerves.12 The

sympathetic fibers area (Asym) was

more in RN when compared to DBRN

Chakravarthy Marx S et al

Table 2. RN, DBRN and SBRN morphometric parameters comparison by 

using one way analysis of variance ANOVA - Tukey test 

N

o

Group 

(A)

Group 

(B)
Asym Asym % SI

Mean 

difference
Sig.

Mean 

difference
Sig.

Mean 

difference
Sig.

(A-B) (A-B) (A-B)

1 RN DBRN 0.0242 (*)
< 

0.001
4.273 (*)

< 

0.001
0.0327 (*)

< 

0.001

2 RN SBRN 0.0307 (*)
< 

0.001
2.425 (*)

< 

0.001
0.0420 (*)

< 

0.001

3 DBRN SBRN 0.0365 (*)
< 

0.001
1.101 (*)

< 

0.001
0.0181 (*)

< 

0.001

RN ïradial nerve, DBRN ïdeep branch of the radial nerev, SBRN - superficial branch of the radial nerve, Nf -

number of fascicles,

Af - total fascicular area, Asym - sympathetic fibers area, Asym % - percentage of sympathetic fibers area, SI 

- sympathetic index (Asym / Af).

* The mean difference is significant at the 0.05 level.
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3. Yamada K, Yamada K, Katsuda I,

Hida T. Cubital fossa venipuncture

sites based on anatomical variations

and relationships of cutaneous veins

and nerves. Clin Anat 2008; 21:307-

313.

4. Balogh B, Valencak J, Vesely M,

Flammer M, Gruber H, Piza-Katzer H.

The nerve of Henle: An anatomic and

immunohistochemical study. J of

Hand surgery 1999; 24A:1103-1108.

5. Balogh B, Auterith A, Behrus R,

Maier S, Vesely M, Piza-Katzer H.

The sympathetic axons of the nerves

of the hand. Handchir Mikrochir Plast

Chir 2002; 34(6):369-373.

6. Chakravarthy Marx S, Kumar P,

Dhalapathy S, Prasad K, Anitha Marx

C. Microanatomical and

immunohistochemical study of the

human radial nerve at the antecubital

fossa. Ann Anat 2009; 191:389-398.

7. Chakravarthy Marx S, Kumar P,

Dhalapathy S, Marx A C.

Microanatomical and

immunohistochemical study of the

human anterior branch of the medial

antebrachial cutaneous nerve of

forearm at the antecubital fossa and

its clinical implications. Rom J

Morphol Embryol 2010; 51(2):337-46.

8. Marx S C, Kumar P, Dhalapathy S,

Marx C A, D'Souza A S. Distribution

of sympathetic fiber areas of radial

nerve in the forearm: an

immunohistochemical study in

cadavers. Surg Radiol Anat. 2010;

32(9):865-71.

Chakravarthy Marx S et al

and SBRN. Hence, RN involvement

is expected to produce major CRPS

when compared with DBRN and

SBRN.

CONCLUSIONS

Sympathetic fibers area (Asym),

sympathetic index (SI) and

percentage of sympathetic fibers

area (Asym %) were found to be

more in RN when compared with

DBRN and SBRN. Sensory branch

of the radial nerve (SBRN) carries

more sympathetic fibers when

compared to motor branch of the

radial nerve (DBRN). These results

of the study might help to explain

sympathetic system-related

diseases in the area of distribution of

RN, DBRN and SBRN.
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INTRODUCTION

As our primitive ancestors evolved

into the present form, the health and

survival issues they brought with

them, and those they acquired along

the evolutionary path way, became

social and cultural facts1. Every

human community has responded to

these facts by developing their own

practice systems. Herbal Remedies

ABSTRACT

AIM

To identify the herbal remedies of Kani tribes.

METHODS

Design: An exploratory survey design using structured interview

schedules among the multistage cluster random sampled Kani tribe

families. Setting: Tropical dense forests of Palode and Kulathupuzha

forest range which comes under the Trivandrum forest division of the

Kerala state in the India (south).

RESULTS

A total of 13 plants were identified as used for wound healing.

CONCLUSION

Kani tribes report a positive outcome after the use this herbal remedies.

The medicinal properties of these plants might be helpful to heal similar

wounds and can be further investigated.

Key words

Wound healing, Herbal remedies, Kani Tribes

(HR) are one among those practice

systems since ages, and still purely

practiced among the tribes who lives

with in the boundaries of dense

forests. Injuries are very common

among the tribes inside the forests

when they strive for survival and itôsa

fact that medicinal plants are their

easily accessible remedies.
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article 342 of the constitution of India.

The fifth schedule of the Indian

constitution provides protection to the

tribal population on account of their

disadvantages. Article 46 & 47 of the

constitution of India provide a

framework for tribal policy2. Tribals

inhabit in isolated villages and

hamlets. Tribal settlements tend to be

small, isolated and difficult to reach

with facilities and services. Even

when rural tribal people live in larger

villages, they may be separated in

hamlets. The marginalization of the

tribes continues and they fall victims

to diseases and genetic disorders3.

Black body, circular head, curly hair,

broad nose - All these characteristics

though not necessarily be of

Kanikkar's or Kani tribes, but

Kanikkar, who form the largest tribe in

Kerala and Tamil Nadu, have similar

characteristics. They dwell in forests

or near the forests in

Thiruvananthapuram and Kollam in

Kerala, and Tirunelveli in Tamil Nadu.

Till the beginning of the 20th century,

they are said to have lived in the

interior forests, where common

people do not have any access.

Those who were not accustomed to

live anywhere permanently, made

tree huts of bamboo and lived there.

Each hamlet will have an elder. He is

known as Kani Mooppan or

Muttukani. In his presence important

matters concerning the tribe is

decided. Beside the house of

Muttukani there is a shed where the

elders assemble everyday. In this

council of citizens, important matters

concerning agriculture, hunting, and

fishing are collectively decided.

Kanikkars have their own hobbies

and art forms. Dance by clapping

hands and by stepping on the heels

are the general style. They wear

ornaments made of stone pearls.

Bows, arrows and spear are their

main weapons4. For healing, they

resort to herbal medicines and magic.

They keep the medicine

combinations, which heal many

maladies, as secret. Habituated to

eating leaves, they believe that some

of the leaves contain medicinal

values. Those who live in forests eat

root vegetables and wild honey.

Alcohol consumption, smoking and

betel chewing are found among

them4. Though the written documents

are very few when compared to the

real practice, a research attempt is

done to cover the major herbal

remedies of Kani tribes for their

common ailments. This paper

attempts to report their herbal

remedies for wound healing. Rituals

and practices in relation to the use of

these herbs are also discussed to

gain an overall vision of their usage.

MATERIAL & METHODS

The major objective of the study was

to identify the herbal remedies of Kani

tribes who reside inside the forest

regions of Kerala state. An interview

schedule on the demographic profile

of the tribes and their self reporting

practice of HR was developed to

collect the data. The content validity

of the developed data collection

instrument was confirmed with 7

experts from the field of Community

Medicine, Ethno pharmacology, Phyto

chemistry, Community Health

Nursing, and Ayurveda medicine. The
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validation of each tool is done based

on the percentage of agreement

among the experts. An agreement of

80% or above is considered as valid

for this research project. The

administrative permission for the

entry and research were permitted

on written requests well in advance

to The Department of Forests and

Wild life of Govt of Kerala in India.

The department had also supported

this study by providing a forest

guide/translator person, which in fact

made the task much feasible. After

local administrative permissions and

authentic translations to the local

language, the tool was pre tested to

four Kani tribe families in Manali

tribal settlement of Palode forest

range. The interview took an average

of 40 minutes for a family and all the

questions were found clear and

understandable for them. The

reliability of the tool was established

using test retest method and Kappa

statistics and the

values were 0.980 and 0.764

respectively. The interval between

test and retest was 14 days. As the

obtained values were above 0.750

the tools were considered reliable.

Pilot study was conducted on 5 tribe

families of Mottamoodu tribal

settlement, which almost borders the

forest division towards the south-

west direction. The pilot study

subjects possessed the same

characteristics as envisaged for the

main study samples and the study

was found feasible without any

conventional difficulties. The main

study is conducted inside the tropical

dense forest regions of Palode and

Kulathupuzha forest range which

comes under Trivandrum forest

division of Kerala state and spread

across Thiruvananthapuram and

Kollam districts of the Kerala state.

The map of the study area is shown in

Fig 1. Multi stage cluster random

sampling technique was used to select

a sample of 100 Kani tribe families

who resides within the study setting.

During the first stage of sampling, 20

settlements were selected randomly

from a sampling frame of 36

settlements within the forest division.

In the second stage of sampling, 5

families were selected randomly from

each of the settlements by simple

random sampling method. The lists of

the settlements and families were

obtained from the concerned Forest

offices, after written request through

proper channel. Data collection for the

main study was done by house to

house survey of the selected families.

The purpose of the study was

explained to them and a written

consent of willingness to participate in

the study was signed. The eldest

member along with other available

members of the families were

interviewed and recorded.

Photographs of the plants along with

the local names were also collected

and the scientific names of the plants

were identified latter with the help of

plant experts in Tropical Botanical

Garden and Research Institute

(TBGRI) at Palode, Trivandrum.

RESULTS

A total of 13 plants were reported as

used for wound healing among Kani

tribes. The identified plants and their

method of use are listed in Table

1.Many of them are used in

combination, while few of them are
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Figure 1: Study setting encircled

in the map

reported as indicated for individual

use also. Some of the most common

herbal remedies used for wound

healing are shown in Fig 2. The self

reported practices of HR for wound

healing was first categorized as

practicing and not practicing and then

analysed using appropriative

descriptive and inferential statistics.

Table1: Herbal Remedies of 

Kani Tribes for Wound Healing 

Figure 2: Plants used by Kani 

tribes for wound healing. 

The samples included in this study

are 100 Kani tribe families from the

selected forest area. The sample

characteristics are shown in table 2

.The data presented in table 2

show that majority (58 %) of the

sample belongs to the age group of

41 ï65 years, and majority (71 %)

of the sample are females. All (100

%) of the sample belongs Hindu

religion and majority (91%) of the

sample belongs to nuclear family

type.

Table 2. Characteristics of the   

sample 

Renin T et al
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Observations

The administrations of many of these

herbs are associated with specified

number of repeated chants. Each

stage of administration of the herb is

done at a specified number of chants.

Other than meeting the spiritual

needs, this practice also gives

impression of a primitive method to

keep the timing of administration of

the herb. Moon calendar is the

system of calendar followed by these

tribes and the collection of herb for

the ailment is done based on the

position of the moon. The new moon

days are generally considered not

good for the collection of herbs. Also

there are herbs which have to be

collected in sunlight and moonlight,

with fasting and without fasting, in

silence and prayers, alone and by the

couples. Certain herbs has to be

collected while the first ray of the sun

falls on it and some other herbs to be

collected in shadow. In life

threatening situations, the traditional

healer follows rituals and prayers

along with the administration of the

herbal remedy. The traditional

musical instrument used by Kani tribe

is known as Kokkara which is a

hollow metal with holes and a chain

attached metal stick. The metal stick

is ran and beat across the hollow tube

in a rhythmic manner with the vocal

mountain songs, called Chattupattu.

This music extends overnight for

severely affected clients, and perhaps

a primitive method of music therapy.

DISCUSSION

There are about 45,000 plant species

in India, with concentrated hotspots in

the region of Eastern Himalayas,

Western Ghats and Andaman &

Nicobar Island. The officially

documented plants with medicinal

potential are 3000 but traditional

practitioners use more than 6000.

India is also the largest producer of

medicinal herbs and is appropriately

called the botanical garden of the

world5 . Efficacy testing of the

traditional and new herbal products in

experimental screening method is

important to establish the active

component and appropriate extract of

the plant6. There is a need to

integrate traditional medicine into the

modern medicine practices. Herbs

are supposed to be safe but many

unsafe and fatal side effects have

recently been reported. These could

be direct toxic effects, allergic

reactions, effects from contaminants

and/or interactions with drugs and

other herbs7. The óReviewson Indian

Medicinal plantsô8 published by the

Indian Council for Medical Research,

makes a detailed review of a number

of medicinal plants in India. As per

the reviews, the petroleum ether

extract of the rhizome of the Curcuma

longa Linn.were experimentally

reported to have significant anti

inflammatory activity in rats8. Kani

tribes use the rhizome extract of this

plant as herbal combination for

wound healing. Unsaponifiable matter

obtained from the fixed oil of seeds

from Azadirachta indica A. Juss. in a

preliminary study reported to show

CNS depressant activity and mild

analgesic activity in mice9. It also

reports antibacterial action against

five types of bacteria9. The seed oil of

this plant is used in combination with

other wound healing herbal remedies

by the tribes. The fresh seed oil alone

Renin T et al
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helminthes, hypoglycemic and anti

cancer activities18.The juice of A.

indica was also reported to have a

relaxant effect on the rhythmic

contractions of of uteri of rats and

human beings15. The plant

Achyranthes aspera Linn is reported

to be pungent, astringent & diuretic.

The root is astringent and the root

paste is haemostatic. The root is also

reported to be useful in cancer16. Kani

tribes use this plant for animal bite

injuries and wounds. The literature

review of most of the individual plant

components used by Kani tribes show

supporting evidence for their practice.

However the combined use of these

plants and their properties are yet to

be analysed.

CONCLUSION

Kani tribes follow an established

system of practice for their common

ailments. The scientific data base of

these herbal remedies shows that

most of these herbs have the desired

pharmacological activity by nature.

Pharmacological actions of all the

plants are yet to be scientifically

explored, and their wide practice

among the tribe calls for a systematic

study and documentation of these

herbal remedies. Other than the

medicinal effect of the herb, their

disciplines and rituals also might be

having a role in the wholeness of the

cure in the affected person. However

the medicinal properties of these

herbal remedies must be helpful in

curing similar injuries among the

common people.

is also considered as a good herbal

remedy for wounds. The aqueous

extract of Allium cepa Linn. is reported

as shows immunosuppressive and

anti bacterial activities. The freeze

dried onion powder reports to reduce

hyperglycaemia and hepatic

concentration of blood cholesterol in

Alloxan induced diabetic rats10. Kani

tribes use a handful of this small red

onion crushed with other herbal

ingredients to prepare their wound

healing oil. Theactive principle of the

leaf extract of Lawsonia inermis Linn

is reported as showing anti fungal,

antibacterial and anti inflammatory

activities11. The stone crushed fresh

leafs of this plant is also an

unavoidable ingredient of the wound

healing oil of Kani tribes. The soluble

portion of the alcoholic extraction of

stem bark of Saraca asoka (Roxb.)

de Wild. is reported as showed

significant stimulant action on isolated

uteri of different specious including

human uterus12. Kani tribes use this

plant also for wound healing. The

seed extract of Carum carvi Linn is

reported to show anti proliferative and

anti ulcerogenic activity. Caraway oil

exhibited anti oxidant and carminative

properties13. This plant is also used by

the tribes for wound healing. The

essential oil of P nigrum was reported

to be inhibitory to 20 different strains

of fungal growth. The aqueous extract

of the leaves , in a dose of 10-20 mg

/kg reports to led to a moderate

increase in the blood pressure of dogs

and in common. With the petrol

extract this also reports to potentate

pento-barbitone induced hypnosis in

mice14.The plant extracts of

Aristolochia indica Linn.was also

reported to be anti bacterial/viral/

Renin T et al



Original Article

33

Journal SWCR 2011

REFERENCES

1. WHO. Traditional Medicine and

Health Care Coverage. WHO;

Ganeva: 1983.

2. Govt of Kerala. Projects and

reports. Integrated disease

surveillance project,

http://www.gok.com/ids_projects.

Accessed on 13.03.2008.

3. Association of schedule tribe in

Kerala. Activity information of tribes

in Kerala,

http://www.wsssindia.com/activity.ht.

Accessed on 13.03.2008.

4. Tribes of Kerala, Focus people,

http://www.fp.com/kani.htm. Accessed

on 05.03.2008.

5. Sandra Vamos. Nature's

Pharmacy: Do You Have a Green

Tongue? The Journal of School

Health. Kent: Oct 2005. Vol. 75, Iss.

8; 323-4.

6. Douglas A Balentine, Michael C

Albano, Muraleedharan G Nair. Role

of medicinal plants, herbs, and spices

in protecting human health. Nutrition

Reviews. Washington: Sep 1999. Vol.

57, Iss. 9; Part 2. S41, 5-8.

7. Wallace Sampson. Studying Herbal

Remedies. The New England Journal

of Medicine. Boston: Jul 28, 2005.

Vol. 353, Iss. 4; 337-9.

8. Indian Council of Medical

Research. Review on Indian

Medicinal Plants.Vol-1. New Delhi:

Cambridge printing works; 1987: 312.

9. Indian Council of Medical

Research. Review on Indian

Medicinal Plants.Vol-2.New

Delhi:Cambridge printing works;

1987: 226.

10. Gupta A K, Neeraj Tandon,

editors. Review on Indian Medicinal

Plants.Vol-3. New Delhi:

ICMR; 2004:37.

11. Gupta A K, Neeraj Tandon,

editors. Review on Indian Medicinal

Plants.Vol-1.New Delhi: ICMR;

2004:128.

12. Gupta A K, Neeraj Tandon,

editors. Review on Indian Medicinal

Plants.Vol-2. New Delhi: ICMR; 2004:

202.

13. Nakano Y, Matsnaga H , Saita T ,

Mori M. Anti proliferative activities in

Umbelliferac plantas.Biol Pharm

Bull.1998; 21: 257 -261.

14. Indian Council of Medical

Research. Review on Indian

Medicinal Plants.Vol-2.New Delhi:

Cambridge printing works; 1987: 428.

15. Gupta A K, Neeraj Tandon,

editors. Review on Indian Medicinal

Plants.Vol-3. New Delhi: ICMR; 2004:

82.

16. Gupta A K, Neeraj Tandon,

editors. Review on Indian Medicinal

Plants.Vol-1.New Delhi: ICMR;

2004:140.

Acknowledgments

1. Dept of Ethno medicine, Tropical Botanical Garden

and Research Institute, Palode.

2. Dept of Phyto chemistry, Manipal College of

Pharmaceutical Sciences, Manipal.

3. Dept of Forests and Wildlife, Forest Headquarters ,

Govt of Kerala, Trivandrum.

Renin T et al



Effectiveness of individualized teaching  on diabetic 

foot care and key factors to compliance among 

diabetic patients

Original Article Journal SWCR 2011;4(1):34-38

Corresponding Author: Ms. Elsa Sanatombi Devi, Associate Professor, Manipal College of  

Nursing, Manipal University, Manipal, Karnataka, India. 

Email: elsasana2000@yahoo.co.in

34

Yashoda1, Devi E S2

1,2 Manipal College of Nursing, Manipal University, Manipal, Karnataka, India.

INTRODUCTION

Diabetes is a serious chronic disease,

potentially reducing the quality of life

of an individual. Among the many

complications that diabetes can

cause, complication of the foot takes

the greatest tool. Diabetes are 25

more times likely to lose a leg than

people without this condition. It is

estimated that 70 % of the amputated

patients are diabetic1.

ABSTRACT

OBJECTIVE

To find the effectiveness of individual teaching on diabetic foot care and

compliance to therapy in terms of gain in Knowledge and practice

scores. To rank the key factors leading to noncompliance.

METHODS

With prior administrative permission the investigators have chosen a

total of 40 purposively selected in-patients with diabetes who had come

for management.

DISCUSSION

The low compliance by diabetic patients to professional

recommendations is a major therapeutic challenge today. Patient

education programs have been promoted as a remedy, but those

developed to date need careful evaluation to see if they change health

behavior.

CONCLUSION

Compliance to medication, diet, exercise, habits, glycemic control

and life style modications are the key factors to delay complications of

diabetes.

Key words

Diabetic Foot, Compliance

Foot complications are on of the most

serious and costly complications of

diabetes but are usually neglected but

the diabetics. In India almost 40,000

legs are being amputated every year.

Almost 75 % amputations are carried

out in diabetes. Majority, 40-72% of

all lower extremity amputations

related to diabetes. Many researches

have reported that diabetic patients
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have poor knowledge regarding foot

care and also their medication and

education programs had improved

their knowledge and compliance

significantly. The world wide

prevalence of diabetes is estimated to

increase from 4% in 1995 t0 5.4% by

2025. The burden of diabetes is

already an epidemic among the

Indians. As per WHO, India Leads the

world with 31.7 million by 2025. The

global Diabetes capital with most

Indians still walking barefoot and

ignorant of foot care. Hence there is

an urgent need for coordinated

clinical measures to reduce the

impact of diabetic foot 2. Compliance

is a key concept in health care and

affects all areas of health care mostly

in chronic condition like diabetes.

Non-compliance has previously been

a label attached to many patients

without much thought having been

given to the causes of poor

compliance. Over the last few

decades there has been a large

volume of research focusing on

compliance that has exposed the

multitude of factors affecting

compliance. Noncompliance is like 2

people working toward different goals.

Diabetes care often becomes a

struggle although both physicians and

patients generally want positive

health outcomes and good quality of

life. Patients often become frustrated

and dissatisfied if they feel that they

are being judged and blamed for their

inability or unwillingness to achieve

medical goals, or if the physician does

not consider their goals to be

important. Once patients are viewed

as collaborators who establish their

own goals, the whole concept of

compliance becomes irrelevant.

When patients work toward their own

goals, their motivation is intrinsic.

Because true and lasting motivation

comes from within, patients are able

to make and sustain changes in their

behavior using this patient-centered

approach. Therefore patient

empowerment through teaching and

practice would lead to effective care

that could eliminate the problem of

noncompliance. Hence it is vital that

key factors of non compliance are to

be elicited so that necessary

measures can be taken on an

individual basis. Proper education of

patients on foot care and compliance

to therapeutic regimen can help

diabetic patients improve the

practices and prevent from further

complications like diabetic foot.

OBJECTIVES

To find the effectiveness of individual

teaching on diabetic foot care and

compliance to therapy in terms of

gain in Knowledge and practice

scores. To rank the key factors

leading to noncompliance.

MATERIAL & METHODS

With prior administrative permission

the investigators have chosen a total

of 40 purposively selected in-patients

with diabetes who had come for

management. Tools utilized for getting

the needed data includes

demographic Proforma, Knowledge

questionnaire on diabetic foot care,

Rating scale to assess the practice of

foot care of diabetic clients and

Patientsôfeelings of compliance

Original Article Devi E S
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towards treatment and perception

on key factors for noncompliance to

drugs. Related data were collected

with consent from the patients. On

day one initial knowledge and

practice was assessed and then

teaching was given in relation to

diabetes management with a focus to

foot care to prevent complications.

On day 8th the posttest was taken so

as to assess their practice. Level of

compliance as expressed by them

and also Key factors to non

compliance were assessed and

ranked. Reliability of the tools were:

1. Knowledge questionnaire using

split half technique and Spearman

Brown Prophecy formula , the

reliability co-efficient r = 0.8

2. Patientôsfeelings of compliance

towards treatment using Chronbach

Alpha r= .78

Original Article Devi E S

Sl. 

No

Sample characteristics Frequ

ency  

%

1 Age
A. 40-49

B. 50-59

C. 60-69

D. >69

8

16

11

5

20

40

27.

5

12.

5

2 Gender 

A. Male

B. Female 

21

19

52.

5

47.

5

3 Educational status 

A. Illiterate

B. Primary

C. Secondary 

D. High school

10

17

11

2

25

42.

5

27.

5

5

4 Occupation 

A. Unemployed 

B. Coolie worker

C. Office worker

D. others

16

13

8

3

40

32.

5

20

7.5

5 Family H/O diabetes 

A. Yes 

B. No 

20

20

50

50

6 History of being treated for foot 

infection

A. Yes

B. No 

7

33

17.

5

82.

5

Table-1 Sample characteristics

Sl.

No

Areas Max. 

score

Pretes

t 

mean 

± SD

Posttes

t Mean 

± SD

1 Meaning & causes of 

diabetes

10 3.55±

1.839

7.65±

1.09

2 Diabetic foot 14 4.65±1

.528

9.7 ±

1.78

3 Diabetic foot care 18 6.1 ±

2.12

13.65 

±2.06

The data presented above indicates

that the mean post-test scores in

all areas of diabetic foot care are

higher than their mean pre-test score.

Sl. 

No

Areas Mean 

percentage 

score 

Gain score 

Pre-

test

Post-

test

Actua

l 

Modif

ied 

1 Foot examination 18.12 50.46 32.34 0.39

2 Foot hygiene 36.4 71.71 35.31 0.55

3 Nail care 29.25 60.25 31 0.43

4 Callus care 22.05 54.77 32.72 0.41

5 Foot wear

precautions

40.5 70.34 29.84 0.50

6 Circulation in lower

limb

27.5 52.5 30 0.41

7 Management of

sores

26.78 69.64 42.86 0.58

Table 3 Distribution of pretest and

post-test practice score 

Data presented above indicates that

the post-test mean percentage score

in all areas of are higher than their pre-

test mean practice score.
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S

N

Type of 

complian

ce 

Key reasons / factors R

a

n

k

1 Refusal to 

take 

medicatio

n

Å Dislike taking medicine

everyday

Å Fear of adverse effects of the

drug

Å Cost of medication

Å Patient not convinced of need

for drug

1

2

3

4

2 Medicine 

discontinuatio

n

Å Patient not convinced of

medicineôsbenefits

Å Cannot remember the dosage and

timing

Å Drugs are costly

Å Being a diabetic is my fate

Å Intolerance to medicineôsside

effects

1

2

3

4

5

3 Reducing 

dosage 

Å Perception that the medication

makes the patient ñfeelbetterò

Å Perception that ñmore is betterò

Å Speeds up the treatment process

and cures faster.

1

2

3

4 Drug

holiday

( missing

the dose for

few days in

a row and

again

resuming

the normal

schedule)

Å Cannot remember

Å Benefits of medicine not well

understood by the patient

Å Perception that medication

interferes certain life events

Å Perception that skipping may

boost the drug effects

1

2

3

4

5 White

coat

complianc

e

(non

compliant

patient

becomes

compliant

when

visiting his

or her

physicianô

s OPD

Å Have to depend on the

physician when I am sick

Å Patient not convinced of

medication benefits

Å To please the physician

Å To avoid rebuke by physician

1

2

3

4

Table 4. Key Reasons / Factors

DISCUSSION

The low compliance by diabetic

patients to professional

recommendations is a major

therapeutic challenge today. Patient

education programs have been

promoted as a remedy, but those

developed to date need careful

evaluation to see if they change

health behavior. The knowledge-

action gap has been well

demonstrated in a number of

chronic disorders. One can

define compliance as "the extent

to which a person's behavior

coincides with medical or health

adviceò2. For diabetic patients,

"behavior" is taking oral

medications and/or insulin

injections, following diets,

performing home blood glucose

monitoring and making several

lifestyle changes. The word

compliance indicates that

patients obey physicians'

instructions. The patient's

conformity to medical goals are

defined by their physicians,

whereas adherence

"characterizes the patients as

independent, intelligent and

autonomous people, who take

more active and voluntary roles

in defining and pursuing goals for

their medical treatmentò1. Thus,

the health care providers play a

very important role in achieving

patient adherence to diabetic

treatment regimens. Many

factors are responsible for

metabolic control in type 2

diabetes, such as physician

patient relationship,

controversies in achieving

glycemic control, diabetes

knowledge, exercise and diet;

and utility of home blood glucose

monitoring to predict glycemic

control, hypoglycemia and

hyperglycemia.
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CONCLUSION

Not taking oneôsmedication

compliance seriously may result in

prolonged and elevated levels of

glucose in the blood, which when left

unchecked and untreated may lead to

serious diabetic complications and

sometimes even death.

Complications of diabetes include

kidney failure, heart diseases, liver

disease, nerve disease that may

cause numbness or pain in the

hands, feet, legs and other parts of

the body, gum diseases and loss of

teeth, blindness and limb amputation.

Compliance to medication, diet,

exercise, habits, glycemic control

and life style modifications are the

key factors to delay complications of

diabetes.
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.

INTRODUCTION

Diabetic foot problems are the

commonest cause of hospital

admission with a diabetes related

problem. Despite this, lack of

attention to foot related problems

remains an issue in many clinics.

Management of diabetic foot requires

knowledge & practical skills in a

numbers of different key areas, which

are diverse & interesting in their own

right1.

ABSTRACT

OBJECTIVE

To assess the knowledge and practices regarding diabetic foot care and

to find the association between knowledge and selected demographic

variables.

METHODS

A descriptive survey design was adopted. Thirty diabetic clients were

selected by purposive sampling technique.

RESULTS

The effectiveness of structured teaching programme on care of diabetic

foot was significant at P<0.01 level.

DISCUSSION

The data that the structured teaching programme was primary

measured which markedly improve the knowledge on diabetic foot

among the diabetic clients.

CONCLUSION

It is the responsibility of nurses to they their efficiency of diabetic clients

to promote optimum health their exists a need for provision of health

education program.

Key words

Diabetic foot, Teaching Programme.

It is estimated that approximately 250

million people (5.9% of the worldôs

population) have diabetes. Around

80% of these population live in

developing countries. By 2025 the

global estimate is expected to rise to

some 380 million (7.1% of the adults)

population. Worryingly, type 2

diabetes is increasing among young

people around the world.
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Every year more than 1 million people

with diabetes lose a leg as a

consequence their condition. This

means that every 30 seconds a lower

limb is lost to diabetes somewhere in

the world. The majority of these

amputations are proceeded by a foot

ulcer. The most important factors

relating to the development of these

ulcers are peripheral neuropathy, foot

deformities, minor foot trauma and

peripheral vascular disease. The

spectrum of foot lesions varies in

from region to region due to

differences in socio economic

conditions, standards of foot care,

and quality of foot care. In developed

countries, 1 in 6 people with diabetes

will have an ulcer during their life

time. In developing countries,

diabetes-related foot problems are

thought to be even more common.

These complications do not only

represent a major personal tragedy

for each sufferer, they also place a

considerable financial burden on

health care and society in general.

It is now recognized that type 2

diabetes in children is becoming a

global public health issue. It is

inevitable that these young people will

go on to develop diabetes related

micro & macro vascular

complications-including disabling and

life threatening foot problems at a

relating early age2. ñInfection

ulceration and / or destruction of deep

tissues associated with neurological

abnormalities and various degrees of

peripheral vascular disease in the

lower limbò3. The term ódiabeticôfoot

indicates that there are specific

qualities about the feet of people with

diabetes that sets this disease apart

from other conditions that affect the

lower extremity.

However, anything that affects the

foot in those with diabetes can affect

the foot in those without diabetes. So

another definition could be ñThemany

different lesions of the skin, nails,

bone and connective tissue in the foot

which occur more often in diabetic

patients than non-diabetic patients

such as ulcers, neuropathic

fractures, infections, Gangrene and

amputationsò. ñTheterm diabetic foot

implies that pathophysiological

process of diabetes mellitus does

something to the foot that puts it at

increased risk for tissue damageò.

The diabetic foot is a group of

conditions (or syndrome) in which

these pathophysiological process led

to tissue breakdown and the resultant

increase in morbidity and may be

amputation.

Natural history of the ñDiabetic

Footò

1. No evidence that

pathophysiological process of

diabetes have put the foot at

increased risk for tissue damage.

2. Evidence that the

pathophysiological process of

diabetes have put the fact at

increased risk for tissue damage.

3. Tissue damage has occurred & the

foot is at risk for end stage

complications (ie amputation)

Of all the complications of the

diabetes, those that occur in the foot

are considered the most

preventable4. Foot ulcer with infection

is one of the leading causes of

hospitalization for patients with

diabetes mellitus. Approximately 15%

of all patients with diabetes will
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