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Amit Jain’s classification of diabetic foot complications is a popular tool that 
encompasses the common complications seen in the diabetic foot around the world. 
This classification makes us look at various lesions commonly affecting diabetic foot 
apart from the foot ulcers that are seen in diabetic patients. Studies have shown that 
type 1 diabetic foot complications are the most common complications that are 
encountered in hospitalised patients in developing countries. This article discusses the 
more common type 2 diabetic foot complications seen in the clinical practice. Type 2 
diabetic foot complications are non-infective complications that occur in patients with 
long-standing diabetes.

Diabetes mellitus is a serious, non-
communicable disease that affects almost 
all the vital organs of the human body[1]. 

It is estimated that there were about 387 million 
people with diabetes worldwide in 2014 and it is 
predicted to increase to 592 million by 2035[2]. 

Diabetic foot ulcers is one of the most distressing 
complications of diabetes and constitutes a major 
public health problem[1,3]. Diabetic foot ulcers 
are known to affect around 15% of people with 
diabetes in their lifetime[1]. For many years, 
diabetic foot ulcers were examined using Wagner’s 
classification[4,5]. In the last two to three decades, 
there has been a rise in the incidence of a number of 
other diabetic foot complications, such as Charcot 
foot and necrotising fasciitis, which were not 
covered by Wagner’s classification. To address such 
emerging complications, which are now frequently 
encountered, a new classification known as Amit 
Jain’s classification for diabetic foot complications 
was proposed in 2012[4,5,6].

Amit Jain’s classification of diabetic foot 
complications included for the first time all the 
common complications seen in the diabetic foot[4,7,8]. 
The Amit Jain three-tier classification system, 
which divides diabetic foot complications into three 
simple types[5,6,7], is proving to be a popular tool and 
effective in teaching[7] Table 1.

The aim of this article is to review some of the 
common Amit Jain’s type 2 diabetic foot complications 
encountered in day-to-day clinical practice.

Callus ulcers/trophic ulcers 
Around 50–70% of patients with diabetes have 
some form of neuropathy[1,10,11], and 15% of people 
with diabetes will develop some form of foot ulcer 
during their lifetime[11,12]. Neuropathic ulceration 
often results from a neglected callus[13]. Changes in 
the biomechanics of foot function due to sensory-
motor neuropathy leads to increased pressure in 
certain areas, especially on the ball of the great toe 
and in the first metatarsal head region [Figures 1 
and 2]. Increased pressure leads to the formation 
of a callus at these pressure points[10,13]. A callus 
is a hypertrophy of the stratum corneum with 
excessive keratinisation, which indicates abnormal 
foot pressure[14]. High pressures are known to cause 
neuropathic ulcers in prominent pressure areas. In 
fact, the relative risk of ulceration beneath a callus 
is 11 times greater than that in other regions of the 
foot[10].
Foot ulcers in those people with diabetes who lack 
protective sensation and have adequate blood flow 
to their foot are termed diabetic neuropathic foot 
ulcers[11]. The management of these ulcers consists in 
the removal of necrotic tissue (slough), the use of a 
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moist wound dressing, and offloading[11]. Infection 
of diabetic neuropathic foot ulcers should be 
prevented as far as possible.

Diabetic bulla
A diabetic bulla, also known as bullosis 
diabeticorum, is an uncommon, spontaneous, 
non-inflammatory blistering condition which is 
characteristic of diabetes[15,16,17]. Diabetic bulla was 
first described by Kramer in 1930[1] and was named 
bullosis diabeticorum by Cantwell and Martz in 
1967[17].
A diabetic bulla occurs in around 0.5% of people 
with diabetes in the USA[17]. It is associated with 
long-standing diabetes mellitus and more frequently 
occurs in men, with a male-to-female ratio of 
2:1[15,17]. It typically affects the legs and foot of 
diabetic patients, particularly over the dorsum and 
sides of the feet[16] [Figure 3]. 
A bulla may range from 0.5–10 cm in diameter[15]. 
A diabetic bulla is sub epidermal[16] and there is 
no history of preceding trauma[16]. There is no 
surrounding erythema and the bulla contains clear 
fluid[15,17]. The exact mechanism of occurrence of 
diabetic bulla remains unclear[15,17,18]. An earlier 

opinion proposed that a bulla results from an 
occlusion of the arteriole supplying the local area 
of the skin, resulting in necrosis[18], although 
this hypothesis remains to be confirmed. Other 
theories propose that diabetic bulla is the result of 
a combination of increased venous pressure and 
microangiopathy[15], and of poor regulation of blood 
glucose with instances of hypoglycaemia[15].

No specific treatment is required, and a bulla 
usually heals within 2 weeks with much scarring, 
although there are instances of ulcerations and 
secondary infection[15, 16, 17].

Toe abnormalities
The common toe deformities seen in diabetic foot 
are hammer toe, mallet toe, claw toe, hallux valgus 
and hallux rigidus[19]. Most of these toe deformities 
occur due to motor neuropathy that leads to muscle 
atrophy[20].
In hammer toe deformity, there is hyperextension of 
the metatarsophalangeal joint and flexion deformity 
of the proximal interphalangeal joint [Figure 4]. 
There is no deformity at the distal interphalangeal 
joint[21]. In mallet toe, there is distal interphalangeal 
joint flexion deformity of the toe. In claw toe, 

Table 1. Amit Jain’s classification of diabetic foot complications [4]

Type of diabetic foot complication Lesions

Type 1: infective Wet gangrene, abscesses, cellulitis, necrotising 
fasciitis, etc.

Type 2: non-infective Callus ulcers, Charcot foot, peripheral arterial 
disease, diabetic bullae, etc.

Type 3: mixed  Ex-non-healing ulcer with osteomyelitis, 
ischaemic ulcer with infection, etc.

1)

2)

3)

Figure 2. Trophic ulcer after 
removal of the callus (same 
patient as in Figure 1).

Figure 4. Hammer toe deformities.

3) 4)

Figure 1. Callosity over the left 
great toe.

Figure 3. Bullosis diabeticorum. Note the absence of 
surrounding erythema.
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there is hyperextension of the MTP joint along 
with flexion deformity at both proximal and distal 
interphalangeal joint[21, 22] [Figure 5].
Hallux valgus is a complex deformity where there 
is abduction and external rotation of the great toe. 
The deformity is said to exist when abduction 
of the hallux is greater than 12°[19]. In hallux 
rigidus, the dorsiflexion of the hallux at the first 
metatarsophalangeal joint is restricted[19].
The prevalence of these deformities differs in 
different regions. In a study by Mansour et al[20], 
hammer toes were observed in 10.9% of those with 
diabetes studied, and claw toes were observed in 
3.8% of patients[20]. In a series by Ogbera et al[23], 
claw toe was present in 7.4%, hallux valgus in 6.3% 
and hammer toe in 5.5% of patients studied.
The presence of toe deformities is associated with 
an increased risk of ulcer development[24].  These 
ulcers are managed with wound care, debridement 
and offloading[24]. Depending on the type of 
toe deformity, treatment includes tenotomies, 
arthroplasties, osteotomies and arthrodesis[19, 24].

Peripheral arterial disease 
Peripheral arterial disease (PAD) a major macro 
vascular complication of diabetes mellitus[25]. 
Patients with diabetes are four times more likely 
to develop PAD[26]. It is estimated that 8% of the 
patients already have underlying PAD at the time of 
diagnosis[26].
The onset of PAD is earlier in people with diabetes 
than in non-diabetic individuals[27]. There is a 
geographical difference in the prevalence of PAD in 
people with diabetes: it has been estimated at 3.2% 
in a south Indian study and 15.9% in a western 
population[28]. In Germany, the incidence of PAD 
was found to be 48% in patients with foot ulcers[29]. 
The low prevalence of PAD in southern India is 
in marked contrast to the higher rate of coronary 
artery disease[28]. PAD is likely to occur more 
frequently in older individuals and is present in 
more than 70% of people with diabetes aged over 70 
years who have a foot ulcer[30]. 
PAD in people with diabetes differs from that in 
non-diabetics in terms of epidemiology (increased 
prevalence), clinical presentation (involves lower 
leg arteries) and in therapeutic interventions 
(more limitations in surgical reconstruction and 
endovascular recanalization)[29,31]. The medium sized 

arteries (tibial vessels) of the leg are predominantly 
involved in diabetes with relative sparing of the 
proximal larger and pedal vessels[32]. Calcifications 
of the pedal vessel are also common[30]. Most often 
patients with diabetic foot problems with underlying 
PAD present either with an ischaemic ulcer 
(Figure 6) or with gangrene. Absent foot pulses, 
monophasic Doppler signals or ankle brachial index 
of less than 0.9 usually suggest underlying PAD[30]. 
Often, in the case of non-healing ulcers, further 
investigations such as an angiogram are needed, and 
there may be a requirement for bypass surgery or 
endovascular intervention[29]. Morbidity, mortality 
and amputations are higher in patients with diabetes 
and PAD[30].

Charcot foot
Charcot foot is a progressive, non-infectious 
destructive disease of the bones and joints in a 
person with neuropathy[33]. Although it used to 
be considered an uncommon complication, it is 
now more frequently encountered in patients with 
diabetes, with the foot and ankle being the most 
commonly affected sites[33]. Charcot foot was first 
described in 1868 by Jean Martin Charcot[33,34].
The incidence of Charcot neuroarthropathy is 
around 0.1–0.5% in patients with diabetes[35,36]. The 
duration of diabetes is usually greater than 12 years 
in patients with Charcot foot[37]. Although it is often 
unilateral, Charcot foot occurs bilaterally in up to 
30% of the cases[35]. Charcot foot affects individuals 
most frequently in the fifth decade of life and has a 
similar prevalence in men and women[33,35].
Charcot foot may be acute or chronic [Figure 7]. 
Acute Charcot foot manifests as a red hot swollen 
foot or ankle with clinically bounding pulses[33]. 
Ulcer manifestations are more common in chronic 
Charcot foot, and the most frequent locations 
are plantar medial followed by plantar lateral 
and plantar central[38]. Conservative management 
includes wound care if ulcer is present and strict 
offloading[35,38]. Surgical treatment ranges from 
exostectomy to arthrodesis[38].
Charcot foot requires early diagnosis and treatment 
to prevent complications[34]. It is considered a limb-
threatening condition and has been associated with 
increased mortality[34]. Charcot foot accounted for 
7.69% of major amputations in people with diabetes 
in a 2015 study from the Indian subcontinent[39].

6)

7)

5)

Figure 5. Claw toe deformity.

Figure 6. Ischaemic ulcer over 
the right foot (S/P great toe 
amputation).

Figure 7. Chronic Charcot foot of 
the left foot.

7)

“Charcot foot 
accounted for 7.69% of 

major amputations in 
people with diabetes in 
a 2015 study from the 
Indian subcontinent.”
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Conclusions
Amit Jain’s classification of diabetic foot 
complications is the simplest of all such 
classifications till date in diabetic foot and 
includes all the more common complications 
observed in the diabetic foot. Amit Jain’s 
classification serves as an easy tool for teaching 
and disseminating the knowledge of the diabetic 
foot across countries.                                                n
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