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Amag: Diyabetik hastalarda amputasyon gerektiren gan-
gren gelisme olasiligl digerlerine gore 15 kat fazladir.
Travmaya bagli olmayan uzuv amputasyonlarinin ¢ogu
diyabet komplikasyonlaria baglidir. Bu ¢alismanin amaci,
diyabetik ayak iilseri olan hastalarda ortaya ¢ikan ¢esitli
anatomik degisikliklerin degerlendirilmesidir.

Materyal ve Metot: BHDC Hindistan Genel Cerrahi
Bolimii Bagkani ve profesorii gozetiminde Delhi’ de bulu-
nan bir 3. Basamak hastanenin diyabet klinigine basvuru
yapan 70 hasta lizerinde ayak lezyonlarinin bulundugu
bolge, biyiikliigl, genel 6zellikleri ve etiyolojisi ile yara
yeri slrlntiilerinin  kiltir ve duyarlilik 6zellikleri
konusunda bir prospektif calisma yiiriitiildi.

Bulgular: En sik bulgular arasinda deri ve tirnak degisik-
likleri (47 hasta, %67,1) yer almaktaydi ve nasirlar, sertlik-
ler, kuruluklar, fissiirler ve hipertrofiler seklinde goriilmek-
teydi. Yirmi hastada (%28,5 iilserler) ve ii¢ hastada gan-
gren (%4,2) saptandi. Elli alt1 hastada (%80) birden fazla
yara yeri debridmani ve pansuman, 11 hastada (%15,7)
yara iyilesmesinin temini i¢in deri greftlemesi ve 3 hastada
(%4,2) amputasyon uygulanmasi gerekti.

Sonug: Diyabetin uygun sekilde control edilmesi, giinliik
yara bakimi, yeterli ve zamaninda debridman seklinde cer-
rahi miidahaleler ve kiiltiire duyarli antibiyotiklerin kul-
lanilmasi ile diyabetik ayak yaralari diizgiin sekilde iy-
ilestirebilmektedir. Ciddi enfeksiyonlarin varliginda sep-
tiseminin Onlenmesi amaciyla farkli derecelerde ampu-
tasyon uygulamalari hayat kurtarici miidahaleler olarak
diistiniilmeli ve uzvun yada parmagm kurtariimasindansa
hayatin kurtarilmasi dncelik olmalidir.
Anahtar Amputasyon,
ndropati, yara debridmani.

kelimeler: ayak lezyonlari,

ABSTRACT

Objective: Diabetic patients are 15 times more likely to
develop gangrene, requiring amputation. Most of the non-
traumatic limb amputations are due to complications of
diabetes. The aim of this study was to analyse the various
anatomical changes occurring in patients with diabetic foot
ulcers.

Materials and Methods: A prospective study was carried
out in 70 patients presenting to the Diabetic Clinic at a
tertiary care hospital in Delhi, India under the Professor
and Head of Department Surgery BHDC India, regarding
the site, size, nature of foot lesion, etiology of foot lesions
and culture and sensitivity patterns of the wound swabs.
Results: Most common lesions were noticed to have skin
and nail changes (47 patients,67.1%) in the form of corns,
callosities, dry skin, fissures, hypertrophied and brittle
nails.20 patients (28.5%) presented with ulcers and 3 pa-
tients (4.2%) had gangrene. 56 patients (80%) were man-
aged by multiple wound debridements and serial dress-
ings.11 patients (15.7%) required skin grafting for wound
healing.3 patients (4.2%) required some form of amputa-
tion.

Conclusion: It was found that with strict diabetic control,
daily dressings, surgical intervention in the form of ade-
quate, aggressive and timely debridement and culture spe-
cific antibiotics, the diabetic foot wounds healed well. Am-
putation at appropriate levels should be performed as life-
saving measures in severe infections to prevent septicaemia
and lifesaving takes precedence over limb / toe saving.
Keywords: Amputation, foot lesions, neuropathy, wound
debridement
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INTRODUCTION

Amongst the patients with diabetes, about 15% will
develop foot lesions during their lifetime requiring
hospitalisation for an average of six weeks.'” The
foot lesions in diabetic patients is due to the conse-
quences of peripheral vascular disease and periph-
eral neuropathy leading to non-healing diabetic foot
ulcers.This results in tissue ischaemia and / or al-
tered proprioception, touch or pain sensation, and
atrophy of skeletal muscles in the foot. These render
the foot less resistant to trauma and infection, requir-
ing frequent hospital admissions. Five out of six non
-traumatic limb amputations are due to complica-
tions of diabetes.*Non-healing wounds are more
than just a cost burden, as they have been shown to
cause loss of mobility and ability to perform daily
tasks, loss of participation in the workforce, and
poor quality of life.” Approximately, 4% of the US
population is diagnosed to have Diabetes, 15% of
whom are hospitalized yearly for an average of six
weeks with various complications of diabetic foot."
*%Such problems force a high budgetary and social
expenses because of the extended course of the dis-
ease or after surgeries running from wound debride-
ment, emergency amputations and wound coverage.”
The wound healing is slow due to diabetic angiopa-
thy.®?

This study is designed to analyse the various ana-
tomical changes occurring in diabetic foot patients,
observe the nature of progression of the lesions,
assess the result of the various interventions offered
and predict foot at risk of impending complications.

MATERIALS AND METHODS

A prospective study was carried out in 70 patients
presenting to the Diabetic Clinic at a tertiary care
hospital in Delhi, India. The patients included in the
study consisted of in-patients and those presenting in
out-patient department for follow-up over a period
of two years.

Ethical Approval: Approval for the study was
granted by BHDC Ethics Committee (Professor and
Head of Department Surgery BHDC), and permis-
sion to carry out the study was obtained from him
under his guidance and supervision (Permission 04
Apr 2005).

Regular follow-up of the patients during the course
of stay in the hospital and on Out-patient basis was
carried out. Various interventions offered were
strict and adequate glycaemic control, daily dress-
ings, adequate, aggressive and timely serial debride-
ments and culture specific antibiotic therapy. Ampu-
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tations were carried out at appropriate levels in cases
of severe infection to prevent systemic spread of
infection.

The wide spectrum of foot lesions were tabulated,
anatomical changes occurring in the Indian popula-
tion compared and conclusion was drawn.

RESULT

Diabetic foot is primarily affected by peripheral
neuropathy and angiopathy. The foot is typically
insensate and has lost pain which is a protective
mechanism as trauma to such feet goes unnoticed.
Diabetic autonomic neuropathy makes the foot dry
and fissured.

Out of the 70 patients, 2.8% were below 40 years of
age, 9 patients (12.8%) were in the group between
40-50.41 patients (58.5%) belonged to the 50-60 age
group, 16 patients (22.8%) were in the 60-70 age
group and only 2 patients were in the age group
above 70 years. Out of 70 patients, 51 patients
(72.86%) were males and 19 patients (27.14%) were
females who presented with various diabetic foot
lesions (Figure 1). Out of the 70 patients, 24
(34.2%) presented with history of Trauma, 19 pa-
tients were detected to have peripheral vascular dis-
ease and 36 patients (51.4%) suffered from neuropa-
thy. Statistical significant changes occur thus
P<0.05.

Among the 34 patients with diabetic foot ulcer, 14
patients (41.4%) had ulcers involving the plantar
surface under the first metatarsal head, 11 patients
(32.3%) had ulcer over the toes, 6 patients (17.6%)
has ulcer over the dorsum and 3 patients (11.7%)
had ulcers over the heels. 22 patients had discharg-
ing wounds with infection, nine of which had osteo-
myelitis. Statistical significant increases in changes
occur thus P<0.05.

47 patients (67.1%lesions) were noticed to have skin
and nail changes in the form of corns, callosities, dry
skin, fissures, hypertrophied and brittle nails.20 pa-
tients (28.5%) presented with ulcers and 3 patients
(4.2%) had gangrene. Statistical significant increases
in changes occur thus P<0.05.

As seen in Figure 2, the commonest pathogen was
Staphylococcus  (60.1%) followed by E. Coli
(27.1%), Bacteroids (9.09%) and Pseudomonas
(3.7%).56 patients (80%) were managed by multiple
wound debridements and serial dressings. 11 pa-
tients (15.7%) required skin grafting for wound
healing as depicted in Figure3. Three patients
(4.2%) required some form of amputation.
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DISCUSSION AND CONCLUSION

Diabetes Mellitus is one of the oldest diseases
known to man.'® The sweet honey-like taste of urine
in polyuric patients which attracted ants was re-
ported during the 5™ and 6™ century AD by Su-
shruta.'"'?

Diabetics are 25 times more likely to develop blind-
ness, 17 times more likely to develop gangrene and
twice as likely to develop heart disease and neuropa-
thy. The concurrent neurologic and vascular in-
volvement was noticed by Levin in 1983, making it
prone to the various anatomic and morphological
changes that is attributed to diabetic foot. The foot
lesions in diabetics may be caused by either the un-
derlying neuropathy or peripheral vascular disease
or a combination of both.** Each of them manifests
differently and early recognition helps in the institu-
tion of correct intervention.

Most significant changes in the foot occur in the
presence of neuropathies.* Examination of these feet
demonstrate the alteration of sensory impulses trans-
mitted proximally as evidenced by reduced vibra-
tory, pinprick and light touch sensation. This sen-
sory deficit is accompanied by motor involvement
characterized by muscular weakness and atrophy.
This leads to imbalance between the flexors and
extensors of the toes resulting in a deformed foot,
altering the biomechanics of the foot. The common
foot lesion are’“blisters, corns and calluses, dry
skin, fissures, hair loss, brittle deformed nails, toe
deformities in the form of hammer toes, hallux val-
gus, tailor bunion, clawing of toes, infections pre-
senting as paronychia, abscesses, cellulitis, inter-
digital fungal infections or ulcers.

Foot deformities may take several forms such as
clawing of toes, varus deformity, hammer toe or
hallux valgus. These changes lead to pressure distri-
bution disturbance, increased shear stress and fric-
tion, ultimately leading in foot
tion."* Autonomic neuropathy is associated with foot
oedema resistant to diuretics which results due to
hyperkinetic circulation, further predisposing the
foot to ulceration.'

ulcera-

Semmes-Weinstein monofilament is a widely used
tool for the assessment of the diabetic peripheral
neuropathy.'® It assesses the protective ability of
the foot through the application of gentle pressure to
the handle until the nylon filament is buckled for
two seconds. 90% of patients with insensate diabetic
foot can be detected on testing four planter sites of
the foot viz. the great toe and the bases of first, third
and fifth metatarsals.'Impaired perception of vibra-
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tion sensation is one of the earliest signs of diabetic
peripheral neuropathy which can be assessed by 128
Hz tuning fork at the medial malleolus or the tibial
tuberosity. Tuning fork assessment carries about
53% sensitivity as compared to monofilament test
which has shown a sensitivity in the range of 66%-
91% proving that tuning fork is less predictive in
comparison to Semmes- Weinstein monofilament
for development of foot ulceration.'” Nerve conduc-
tion studies are rarely used in diagnosis of diabetic
neuropathy but are non-invasive and reliable and can
detect the type of nerve injury, extent, symmetry and
severity of the lesion.'®

Friction is the resistance that anybody meets in mov-
ing over another body. The more irregular surfaces
in contact, the greater is the friction, and greater is
the chance of friction induced tissue break-
down.’Constant and rapid friction against the skin
forms blisters. Intermittent and slow friction causes
calluses and corns.*”

“Pressure” is the force exerted by one body on an-
other by its weight. It is inversely proportional to
the “area” the body rests on. Unremitting direct
pressure against tissue causes ischemia and tissue
necrosis resulting in ulcers.

During the dynamic action of walking both the
above forces combine to form the “shear force”. In
the gait cycle, at heel contact there is a direct down-
ward force of the body through the substance of the
heel and an upward, a rapid supination movement
occurs at the foot as the body moves over the foot.
The interface between the foot and the ground is the
deep soft tissue and the skin. Smooth, efficient loco-
motion, is attributed to appropriate skeletal and con-
nective tissue alignment along with phasic skeletal
muscle action."

This optimal function cannot be maintained in the
presence of Diabetic angiopathy and neuropathy.
Lack of protective pain caused by sensory neuropa-
thy allows damage to go unheeded. There is loss of
vibratory and touch sensation, hence the patient may
not appreciate trauma to the foot for instance from
ill-fitting new shoes, a hot water bottle or excessive
friction.'® There is loss of vibratory and touch sensa-
tion, hence the patient may not appreciate trauma to
the foot for instance from ill-fitting new shoes, a hot
water bottle or excessive friction."

Patients may either have a painful neuropathy or a
painless one as a result of neuropathy affecting the
small non-myelinatedC-fibres.”’ Painful neuropathy
results in a persistent burning, aching or tingling feel
in the feet, and worst in the bed at night. The risk of
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ulceration in painless neuropathy is greater.?’ Failure
of perfusion by the circulatory system impedes heal-
ing, resulting in the formation of ulcers.”"*> Motor
neuropathy can be seen as atrophy of small foot
muscles resulting in claw toes. Loss of Achilles ten-
don reflex is an early sign of motor neuropathy.” In
our study, 47 patients (67.1% lesions) were noticed
to have skin and nail changes in the form of corns,
callosities, dry skin, fissures, hypertrophied and brit-
tle nails. Diabetic autonomic neuropathy may result
in sudomotor dysfunction leading to abnormal
sweating and dry skin with cracking and fissuring
facilitating the bacterial infection of the foot.”* Dia-
betic neuropathy usually presents as distal, bilateral,
symmetrical neuropathy usually starting in the lower
limbs but may involve the upper limb too and gradu-
ally proceeding proximally as the severity of nerve
dysfunction increases and presents in a glove and
stocking pattern of abnormal sensation.> Pryce®
recognized about 100 years ago, that diabetic neu-
ropathy led to painless ulceration. Martin®’ and El-
lenburg” noticed that neuropathic feet often had
palpable pulses. Armstrong and Colleagues, have
cautioned, that the ulcer severity was more impor-
tant than the ulcer site in determining the final out-
come.

In conclusion; It was found that with strict diabetic
control, daily dressings, surgical intervention in the
form of adequate, aggressive and timely debride-
ment and culture specific antibiotics, the diabetic
foot wounds healed well. Amputation at appropriate
levels should be performed as life saving measures
in severe infections to prevent septicaemia and life-
saving takes precedence over limb / toe saving. Nor-
mal saline dressings have been found to be better as
compared to other cleaning agents including povi-
done iodine once healthy granulation tissue appears
in diabetic foot lesions.
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72.86%

O Male
B Female

Figure 1.Percentage of gender affected by diabetic foot lesions.
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Figure 2.Wound swab culture results: Micro-organisms grown from wound swabs of diabetic

foot lesions.
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Figure 3. Fate of diabetic foot lesions after treatment.
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