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ABSTRACT

BACKGROUND
In the modern era, diabetes is the most common metabolic disorder. Infections and mortality are 4.2 times higher in diabetics than
in non-diabetics.[!] Most commonly they are highly difficult to treat, especially of foot and other lower limb infections.
The objectives of this study are 1. to know the morbidity and mortality of diabetic infections of the foot and other SSTIs and
2. to estimate the amputation rates (both major and minor) of the lower limbs, in diabetic patients.

MATERIALS AND METHODS

We have studied retrospectively 290 cases of diabetic infections of lower limb and other areas operated by single surgeon [1st
Author] for the last 10 years. We have classified and analysed in the following order-

1. The site of lesion.

2. Severity of the lesion and part involved.

3. Associated complications if any.

4. Mode of surgical treatment.

5. Outcome- morbidity and mortality.

The surgical management is classified into surgery done in 100% of patients-

1. Simple incisions and debridement- 81.35%

2. Tendon and muscle excisions- 12.4%

3. Amputations, both major and minor- 17.2%

4. Vascular (ischaemic) management- both conservative and reconstructive- 4.8%

5. Management of septic shock- 4.8%

6. Reconstructive and rehabilitative procedures like split skin grafts (13.1%) and major amputations (2.7%) are also studied.

RESULTS

Nearly, 95% of patients recovered well. Among them, minor amputations like removal of the part of toe or whole toe or two toes
includes 50 out of 290. Some of the patients presented with already amputated toe (in other hospitals) with non-healing wound.
They are also included in the amputations category. Major amputations like below knee, above knee, knee disarticulation- 2.7%. 5
(1.7%) patients died due to septic shock (3), GI bleed (1) and MI (1). Nearly 9 patients (3.1%) have left the hospital without

completion of treatment for various reasons (LAMA)- 3.1%.

CONCLUSION

The amputation rate, especially major amputation rate in diabetic foot is decreased considerably.
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BACKGROUND

Diabetes mellitus is the most common metabolic disorder. It
is known in Indian and western medical literature for the last
many centuries. The term diabetes is introduced in the
medical literature by Aretaeus of Cappadocia (2) It is known
as sweet urine disease. In 1682, Brunner identified
connection between pancreatectomy and diabetes
symptoms.[2]
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The incidence of diabetes is increasing. It has been rapidly
increasing for the last three decades. It is around 0.2% - 0.3%
in 19t century, around 4.7% in 1984 and approximately 10%
in 21st century.3-51 As per The American Diabetic Federation,
around 387 million people (8.3%) were living with diabetes
as off 2014.[6] As per the American Diabetic Association, 9.3%
of US population i.e. 29.1 million people are affected with
diabetes.[”] According to World Journal of Diabetes published
in February 2015, the number of patients with Diabetes
mellitus are 30 million in 1985, 177 million in 2000 and 285
million in 2010.[8]

Accordingly, the infection rates of lower limbs in diabetic
patients are increasing proportionately. Diabetic foot ulcer
prevalence is estimated around 4 - 27% in diabetic
population.[9.1011,1213] 20% of hospital admissions from
diabetes mellitus patients are due to diabetic foot ulcer.[14 If
we add other SSTIs of diabetic patients naturally, it will be
higher.
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The High Prevalence of Infections, specifically in Lower

Limbs are due to-

1. Neuropathy (both sensory and autonomic).

2. Biomechanics of foot. (Unopposed power of flexors-
pressure over bony prominences).

3. Peripheral vascular blocks (Microangiopathy as well as
Macroangiopathy).

4. Hyperglycaemia (Uncontrolled).

Poor wound healing in diabetes.

6. Smoking and obesity.

“u

Foot ulcers and SSTIs are 4.2 times more common in
diabetics compared to non-diabetics.[] 15% diabetic patients
will suffer with diabetic foot ulcer once in their lifetime and is
difficult to get treated.[10] Life is endangered due to other
severe infections like necrotising fasciitis, decubitus ulcer,
carbuncles, septic shock and other related complications like
cardiac and renal. Hence, we tried to analyse diabetic foot
infection and other SSTIs.

MATERIALS AND METHODS

It is a descriptive study. 290 cases of infections of diabetic
patients treated for the last 10 years are reviewed. To exclude
variations in the management, both surgical and post-
operative care cases done by single surgeon (1st author) in
our own hospital are included in this study.

RESULTS
Analysis- As follows

Males Females

196/290 (67.6%) 94/290 (32.4%)

Table 1. Sex Wise Distribution

Males are more commonly affected than females- 67.6%
vs. 32.4%.

Male people go outside either for farm work or outside
work. Trauma incidence is more in males than females.
Hence, incidence is more in males.

Age Males Females Total (%)
<40 years 6 10 16 (5.55%)
41-50 years 28 20 48 (16.5%)
51-60 years 70 34 104 (35.9%)
61-70 years 76 22 98 (33.8%)

71-80 years 16 8 24 (8.3%)
Total 196 (67.6%) | 94 (32.4%) | 290 (100%)

Table 2. Age Wise Distribution

In young age group i.e. less than 40 years more female
patients are affected- (10/290= 3.4%) than male patients i.e.
(6/290=2%).

6th decade i.e. 51 - 60 years people are more commonly
affected i.e. 104/90= 35.9% followed by 7t decade 67 - 70
years- 98/290= 33.8%, both together 69.7%. This is due to
high incidence of diabetes with increasing age. It decreases in
8th decade as lifespan comes down.

Area of Involvement
1. Foot- Plantar and dorsum- 232/290= 80%.
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Figure 1. Neuropathic Ulcer

2. Side- Not much different.
3. Fournier’s gangrene, decubitus ulcer and gluteal
involvement- 30/290= 10.3%.

Figure 2. SSG following Fournier’s Gangrene

4. Upper limb involvement (fingers + hand + arm)-
14/290=4.8%.
5. Carbuncles- 14/290= 4.8%.

Figure 3. Healing Carbuncle over back of the Neck

As expected lower limb involvement i.e. sole, dorsum of
the foot and leg is affected with infections in 80% of the
people. In rest of the areas, only 20% of infection taken place.
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Pathological Lesion Wise Involvement

e  Cellulitis (moderately severe) and necrotising fasciitis-
67.6%

e  Vascular ischaemia- 4.8%

e Ingeneral presentation with septic shock- 4.8%

e Carbuncles- 4.8%

e Diabetic foot ulcer simple + (grade I and grade II) +
simple lesions of upper limb 22%

Figure 4 (A and B). Healing Lower Limb Ulcers-
Granulation Tissue Coming

Surgical Management

e  Surgery done in 100% of patients.

e Incisions and debridement- 236/290=81.35%

e  Excision of tendons and muscles- 36/290=12.4%

Figure 5 (A and B). Excision of Tendon and Disarticulation
of Toes

e  Minor amputation and disarticulations- 50/290= 17.2%
-(50/232=21.5%).

e  Offloading- 12/290=4.1% - (12/232= 5.1%).

e  Major amputations- 8/290= 2.7% - (8/232= 3.4%).

e  Major amputations include below knee, above knee, knee
disarticulations, all together 8/290= 2.7%.

e  Split skin grafts- 38/290=13.1%.

e Simple cellulitis- incisions- healed with secondary
intention.

e  SSG (skin grafts) needed where large areas of skin are
lost due to gangrene.

e  Major amputations are due to severe ischaemia 6 cases
and necrotising fasciitis 2 cases.

Approximately, 95% of patients recovered well. Out of
them, minor amputations like removal of the part of toe or
whole toe or two toes includes 50 out of 290. Some of the
patients are presented with already amputated toe elsewhere
with non-healing wound. They are also included in the
amputations category. Major amputations like below knee,
above knee, knee disarticulation- 2.7%; 5 (1.7%) patients
died due to septic shock (3), GI bleed (1) and MI (1). Nearly, 9
patients (3.1%) had left the hospital without completion of
treatment for various reasons (LAMA)- 3.1%.

DISCUSSION
The Diabetic incidence has increased in recent 3 decades
enormously in our region due to the lifestyle changes in this
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part of Andhra Pradesh also. The Diabetic incidence has

increased to 10% or more. Infections are also increased in the

diabetic population proportionately due to-

e Increased average lifespan of people.

e Increased duration of diabetic disease in persons.

e Associated increased vascular and neurological
complications, diabetic ulcers, cellulitis and necrotising
fasciitis are also gone up.

e Uncontrolled diabetes for long duration will also
increase the complication rate.[15]

Due to the above reasons diabetic foot and other SST
infections, admissions in hospitals has gone up. Nearly, 20%
of all diabetic admissions are diabetic foot infections.[14]

Diabetic foot infections lead to hospitalisation and
thereby financial loss. Sometimes, loss of part of toe or toe or
part of the foot/ foot/ part of limb, which will lead to
disability to the person and loss of self-confidence and
productivity loss.

If it is happening in the 4th or 5t decade, that is loss in
productivity, which will affect the economical position of the
society and thereby the nation also.

As My Hospital is located in semi-urban place in middle of
Andhra Pradesh- Present capital area, most percentage of
people are depending on the Agriculture Farming. Thereby
acute infections might be more common than chronic
infections. Second reason might be farming people get more
injuries. Majority of them come directly to us, hence we are
able to save majority of them. Mortality and LAMA are less
than 5% when compared to other studies of severe
infections.[16] Interval between admission to the hospital and
timing of surgery is less than hours might be the reason for
low mortality, even though severe NSSTI is present.

Bacteriology

In the literature, majority of the diabetic infections are
polymicrobial. Staphylococcus aureus is the predominantly
found organism followed by Streptococcus pyogenes and
anaerobic bacteria.[l7] The same is true of my cases also. In
longstanding cases, Pseudomonas aeruginosa is also present
in some of the cases in my patients.

This also correlates with other studies from other areas of
the world.[18]

Majority of the cases of my study are Wagner and
Meggitt’s classification III and IV. Moderate-to-severe
infections involving the skin, soft tissues, tendons and part of
the bone (around 60%) and nearly 8 - 10% of the patients are
Grade V of Wagner Meggitt (Severe cellulitis extending to
knee and necrotising fasciitis- NSSI). Necrotising fasciitis
spreads by leaps and bounds hour by hour mimicking/similar
to gas gangrene.[19 The discolouration of skin followed by
blackening of the skin advancing upwards and
circumferentially with patchy areas. These are all acute
infections with rapidly progressing cellulitis with above
symptoms presented with shock, systolic BP ranging from 40
- 80 mmHg. On opening, foul-smelling pus, dish water like
Greyish exudates with rapidly progressing involving skin,
subcutaneous tissues, muscles and tendons. During surgery
the pathology is invariably much greater and more extensive
than visible clinically.[20-22] It is just like iceberg phenomenon.
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These patients always invariably have oliguria, anuria with
elevated blood urea nitrogen and serum creatinine levels. In
these cases, we treat actively both by medical and surgical
management simultaneously.

Original Research Article

to multiorgan failure. Among the less severe infection cases,
we manage by single-to-multiple liberal incisions +
debridement of all dead tissues. Regular OD or BD dressings
are done till the healthy granulation tissue comes.

Figure 6 (A and B). Necrotising
Fasciitis Foot and Lower Limb

Figure 7. Large Decubitus
Ulcer- Healing

Medical management includes treatment of shock,
treatment of sepsis with IV fluids, antibiotics and inotropes
and rapid acting soluble human insulins and by IV diuretics
once blood pressure is stabilised. We take extra care in renal
function and urine output is maintained hourly. Antibiotics
are started empirically in the beginning. Later switched over
to culture sensitivity antibiotic combinations.

Steroids and Inotropes-like Dopamine or Dobutamine at
the dose of 3 - 20 micrograms/ kg/ min are given depending
upon the requirement for 2 - 10 days’ duration in my
experience. Emergency surgery is done with or without
anaesthesia, either bedside or in operation theatre.[22-25]
Patients with severe shock, we operated at bedside without
anaesthesia. They carry higher mortality rate with
anaesthesia also. We have operated under ankle block or
spinal anaesthesia. General anaesthesia is used sparingly.
Excision of all dead tissues including skin subcutaneous
tissue, muscles, tendons, phalanges or toes were done till
viable bleeding tissue comes. In spite of surgical debridement
and medical management, some of them progresses. They
need multiple debridements during dressings daily or twice a
day. Advanced dressing methods are used with application of
local antibiotics (Injectables/ Powder) and application of
anti-infective solutions- povidone + iodine, and tissue
regenerators and growth factors. Most of the deaths are due
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Figure 8 (A and B). Long Incisions for Cellulitis and
Gangrene

We have resorted to amputations in (1) Osteoarticular
sepsis or as a life-saving measure in some patients (guillotine
method).31 18% - 20% of the minor and major amputations
are done in my series, which is comparable to the literature
published in Harrison’s text book of internal medicine which
has quoted to 14% - 24%.[26] Offloading is good in chronic
ulcers of mild ischaemic and neuropathic aetiology, which
gave good results.

Figure 9 (A and B). Healing changes in Neuropathic
Ulcer Foot after Offloading

Mainly debridement + offloading method is used in mild-
to-moderate infections (Grade I and Grade II of Wagner’s
classification) which gave good results.[27-28] Major vascular
blocks which needed vascular grafts are not included in my
study.

VAC Therapy

Negative pressure suction therapy is useful in clean wounds,
which will facilitate rapid healing in many studies. But
majority of my cases are necrotic and gangrenous, spreading
cellulitis. Moreover, it is a costly treatment. Hence, I have not
used this mode of treatment.[29-30]

Hyperbaric Oxygen Therapy
Doubtful results in different studies. Hence, I have not tried
this modality.[31]

In olden days and middle part of 20t century amputation
like BK, AK, Knee disarticulations are done more commonly
(Nearly 25% to 30%). But now they are reduced to minor
amputations of toe or couple of toes. Most of the patients
needed long duration of hospital stay from 5 - 70 days due to
necrosis/ gangrene of the subcutaneous tissue facia and
tendons, which needed multiple debridements plus dressings
till complete coverage of granulation tissue comes and later
application of skin grafts.

In our experience, daily dressings with removal of the
necrotic/ gangrenous dead tissue whenever appeared is the
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key factor to control the infection. Application of sometimes
local antibiotic solutions in resistant cases and use of local
injectable antibiotics into borders of the infected tissue.
Tissue regenerators and stimulators like placenta derived
products Placentrex and platelet derived growth factors
(PDGF- plermin - human recombinant - PDGF) are much
useful and gave good results in my cases.[32-35]

Reconstruction and Rehabilitation Surgeries

Application of skin grafts is 38 cases (13.1%) out of 290 cases
is higher in our series, because of high limb salvage rate. We
could not get exact % of reconstructive grafts rate in other
series.

Figure 10 (A, B and C). Application of SSG in Foot and Penis

CONCLUSION

With our target in treating the diabetic foot and SSTIs is- To
save the life of patient.2] To prevent amputations, mainly
major thereby decreasing the disability and decreasing the
cost of treatment with early and vigorous surgical
management, i.e. operating as early as possible from the time
of admission to the hospital and surgical debridement,
simultaneously tackling medical problems- will lead to better
prognosis. Following this principle, we are able to decrease
mortality to
2% - 5% (including LAMA deaths) in spite of multiorgan
involvement in many of the cases. Some of the LAMA cases
died at home.

We are able to decrease the major amputations to nearly
2.7%.

Long hospital stay is due to severe necrotising fasciitis
with loss of large areas of skin, which needed long duration
for granulation tissue to develop, followed by skin grafting in
the same admission.
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