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ABSTRACT:  
Neuropathic ulcers have been a cause of ongoing disability in vast majority of patients affected with 
conditions causing sensory impairment in the extremities, especially the lower extremities. Repeated 
weight bearing on the insensate and deformed part leads to skin breakdown, subsequent infection and 
chronic ulceration. Bony changes in the form of Charcot’s arthropathy are also evident in many cases. 
Sometimes such patients land into amputations as a consequence. Neuropathic ulcers can be due to 
various etiologies like diabetes, leprosy, spinal dysraphism or acquired spinal cord insults.  
Various techniques of management of Neuropathic ulcers are described in literature ranging from 
debridement, Total contact casting, various dressing materials, antibiotics and orthotic modifications. 
We describe a case series of 4 cases where thorough debridement and offloading only was used for 
management of these ulcers with excellent results.  
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INTRODUCTION: 

Neuropathic ulcers result from repetitive trauma 
to hyposensate distal extremities (e.g., feet and, 
not uncommonly, tips of the fingers), usually on 
weight-bearing bony prominences such as 
metatarsal heads. In the case of uncomplicated 
neuropathic ulcers, the circulation is usually 
functionally intact [1]. Neuropathic ulcers require 
immediate attention in terms of relief of 
abnormal repetitive pressure and shear stress, 
along with specific formulation of treatment 
strategies of the etiologies with underlying 
neuropathy [1]. 

As seen neuropathic ulcers are seen in patients 
with diabetes, leprosy, spinal dysraphism, 
congenital sensory neuropathy, etc. The most 
common cause of neuropathic ulcers is diabetes 
in which the mechanism described as 
insensitivity, microangiopathy, and altered 
inflammatory response, foot deformities 
(intrinsic minus, Charcot), blunted reactive 
hyperemia, reduced incision breaking strength, 
and contraction, whereas in pediatric population 
the most common cause of neuropathic ulcers 
are spinal dysraphism in which because of 
sensory and motor imbalance, movement is 
restricted, potentially inciting tissue ischemia 
leading to pressure necrosis and foot 
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abnormalities may create pressure points, which 
may further lead to pressure necrosis[1]. 
Children have shown to have higher risk of skin 
pressure breakdown due to increased pressure 
of a larger body habitus and asymmetric weight 
bearing [4].  

We report four cases of neuropathic ulcers 
managed by thorough debridement and 
offloading with excellent healing. 

Material and methods: 

Case 1.  

11-year-old boy, operated case of 
menigomyelocoele, with impaired sensations 
from L1 level to L3 and absent sensation from L4 
onwards S4-S5. He presented non-healing ulcer 
of left heel of duration 2 years. The ulcer 
presented with serous discharge, fibrosed 
margins, pale edges and floor covered with 
slough. He was regularly subjected to dressing on 
an OPD basis, but not offloading. Ulcer never 
healed.  

Management- when reported, culture and 
sensitivity was done of wound floor and imaging 
were done [5]. No active involvement of 
calcaneum foot was there but margins seemed 
mildly sclerosed. He was put on susceptible 
antibiotics 2 days prior to surgery. Extensive 
surgical debridement was done, and sutures 
were taken. Patient was given below knee 
casting and through window dressing was done 
with normal saline only every 5 days along with 
strict offloading. 

Ulcers completely healed by 6 weeks and sutures 
were removed the same time. The patient was 
maintained on antibiotics for complete 6 weeks 
and Vitamin C and zinc supplements.  

 
Fig. 1. Pre-operative 

 
Fig. 2. Intra-operative 

 
Fig. 3. Post-operative. Healed ulcer. Sutures in-

situ. 
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Case 2. 

15-year-old female, operated case of 
meningomyelocele with impaired sensation from 
T12-L3 and absent sensation from L4 to S5. She 
presented with a non-healing ulcer of left heel of 
duration 3 years. Compliance to regular dressing 
was poor and the wound worsened in last 1 year. 
The ulcer was 1.5 cm x 1.5 cm x 2 cm in 
dimensions, had calloused margins, fibrosed 
edges and pale tissue covered floor. The base 
was calcaneum. There was serous discharge 
present, not foul smelling. 

Management- preliminary investigations 
including culture and sensitivity and imaging 
were done. Appropriate antibiotics were started 
before taking patient for surgical debridement 
and any signs of osteomyelitis were ruled out. 
After surgical debridement as the edges were 
non-opposing the wound was covered with 
sterile gauge piece and then secured in a below 
knee casting. After one-week dressing through 
window was started with normal saline only 
every 5-6 days. Strict offloading during the 
period was ensured. For ambulation she was 
allowed the use of wheelchair. 

After 8 weeks complete healing of ulcer was 
achieved which was further taken care by 
appropriate orthosis prescription. She was given 
antibiotics course for the entire healing period. 
Patient is still in follow-up.  

 
Fig. 1. Pre-operative 

 
Fig. 2. Post-operative. Dressing through window 

in POP cast. 

 
Fig. 3. Post-operative healed ulcer by scarring. 

Case 3; 

21-year-old operated case of meningomyelocele, 
reported with a non-healing ulcer of left heel of 
duration 2 years. The ulcer presented with 
serous discharge and dimensions were 3cm x 3 
cm x 4 cm. The patient did not respond to 
regular dressing. The ulcer has calloused heaped 
up margins with pale edges and slough at floor. 
Base was calcaneum and about 2-3 mm bone 
was visible on the floor. There was no pus 
discharge, no h/o fever, limb swelling or limb 
discoloration.  

Management- baseline blood parameters with 
imaging and culture sensitivity was done. 
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Susceptible antibiotics were started and after 2 
days surgical debridement was done and as the 
margins were non-opposing the wound was 
covered with sterile normal saline soaked gauge 
and below knee casting done. Further 
management remained the same with regular 
dressing through window using normal saline 
and continuation of antibiotics. Healthy scar 
tissue was seen within a period of 5 weeks. 
Stringent offloading regime was followed. For 
ambulation axillary crutches  were used. 

 
Fig. 1. 5 days post-surgical debridement. 

 
Fig. 2. Post-operative 2nd dressing through 

window 

 
Fig. 3. Post-operative 3rd dressing 

 
Fig. 4. Post-operative week 3. 

 
Fig. 5. Post-operative week 4 
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Case 4; 

44-year-old male, a case of traumatic spinal cord 
injury level D11 with absent sensation from L3-S5 
reported with a chronic non-healing ulcer of left 
Heel which was foul smelling and had maggots, 
dimensions of ulcer were 2cm x 2cm x 4 cm with 
dirty looking heaped-up calloused margins with 
edges not clearly visible and slough covering the 
floor which rested upon calcaneum. Patient had 
some discoloration over left ankle foot s/o 
chronicity of the condition but there was no 
subcutaneous crepitations or diminished pulses.  
Management- after investigations initially the 
patient was given a regular dressing to clear 
active local infection with starting of appropriate 
antibiotics. As soon as he was cleared of local 
infection and maggots, surgical debridement was 
carried out and he was maintained with an open 
wound in a cast which was regularly cleaned and 
dressed with normal saline. His nutrition and 
micronutrient supplementation were also taken 
care of. Focus was to achieve healthy fibrous scar 
tissue on which partial weight bearing could be 
achieved. He achieved complete healing within a 
period of 2 months. Now he has been provided 
with moulded insole in footwear and is under 
regular follow up. 

 
Fig. 1. Pre-operative 

 
Fig. 2. Post-operative. Healed scar. 

 
Discussion  

Neuropathic foot ulceration is common in 
patients who have low lumbar or sacral 
involvement. Patients may have paraparesis or 
paraplegia and may be incontinence of bladder 
and bowel [2]. On examination demonstration of 
loss of sensation as light touch, pin prick, hot and 
cold can be done as well varying degree of motor 
loss in lower limb as result of same [8]. 
Examination can reveal the level and extent of 
weakness in such patients.  

Clinically ulcers vary in their appearances and 
presentation in every patient, but pathogenesis 
stays the same. Patient’s current general 
condition, nutritional status and local circulation 
plays an important role in the wound clinical 
presentation. The physical examination of an 
uncomplicated foot ulcer typically shows 
peripheral pulses to be intact, but sensation is 
diminished or absent near the ulcer. Ulcers are 
most frequently located on bony prominences of 
the plantar metatarsals, midfoot, or heel. Ulcers 
usually have regular borders and exuberant 
surrounding callus formation [1]. These ulcers 
occur rapidly but are usually slow to heal. 
Physical examination of ulcer should be accurate 
in view of its reproducibility once management 
starts. Culturing the ulcer may be helpful to 
determine the presence of local infection [2]. 
Total leucocyte count, differential leucocyte 
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count, and C-reactive protein (CRP) ascertain the 
presence of systemic infection. Radiographs of 
the involved areas are used to check for 
osteomyelitis; an abnormal radiograph, bone 
scan, or CRP level also may help distinguish an 
infected ulcer requiring long-term antibiotic 
therapy from a chronic ulcer that might benefit 
from consultation with a wound care specialist. 

Treatment includes nutrition considerations [7], 
edema management, offloading and 
management of gait and foot deformity, 
medication management (including topical 
treatment), surgical options, adjunctive 
therapies, patient education, and health care 
provider follow-up. Other protocols of care 
regarding wound assessment and management 
do not differ in this population [6]. Although 
these treatment protocols have been talked 
about and written and published [9], there is not 
much in literature in specific to the treatment 
protocol for the neuropathic ulcer in spinal 
dysraphism per se. For pressure ulcer various 
dressings for wound healing are mentioned in 
literature but not specific that fits to our patient 
profile. Also, the orthotics and footwear 
modification have been greatly talked about 
diabetic foot ulcer management [3], but these 
poses certain amount of difficulty issues in 
compliance in ulcer management of pediatric 
population.  

In our patients with neuropathic ulcer 
management we stuck to the basics of wound 
debridement, infection control and a very strict 
offloading regimen until the wound is healed to a 
stage where weight bearing can be started with 
proper precautions. We made sure not to use 
any cytotoxic agents not even in vicinity of 
wounds after surgical debridement, maintaining 
most environment by use of normal saline. 
Except one, none of the wounds after thorough 
surgical debridement were closed by suturing, 
they were maintained in a POP cast and wound 
check and dressing were performed every 3-5 
days depending upon the assessment of wound. 
The POP application was also helpful in ensuring 

stringent offloading regimen up to complete 
healing of the wound. Before the surgical 
debridement the patients were started off with 
an empirical antibiotic two days prior and in the 
operating room, the wound tissue samples 
retrieved under proper aseptic precautions were 
send for culture and sensitivity. As the sensitivity 
reports arrived we made sure of the 
administration of the susceptible antibiotic to 
the patient for a minimum of 6 weeks. 
Considering the nutrition of patients, they were 
provided protein 1.5 gm/kg/day, vitamin C 
1000mg/day and zinc 104 mg/day as supplement 
apart from there regular diet. No other 
interventions were done.  

Conclusions 

As described, avoidance of prolonged pressure, 
care of bony prominences, and maintenance of 
foot flexibility are important for prevention of 
ulcer formation. But once the ulcer develops, 
treatment of both the ulcer and neuropathy if 
possible is required. Even there are many new 
dressings, orthotic management and various 
alternate ways of treatment of these ulcers are 
described, the best way and the crux of 
treatment remains the same, i.e. offloading. 
When prescribed and followed diligently it 
proved to be the single most effective factor in 
treating chronic neuropathic ulcers even though 
after surgery as required in most recalcitrant 
cases and can prevent unfortunate risks of 
amputations [11]. Treatment of foot ulcers which 
might need a bony procedure   always comes 
with an amount of significant risk [10]. 
Unfortunately, few studies on the prevention 
and management of trophic ulcers in pediatric 
patients with NTD have been conducted, limiting 
clinicians’ ability to make evidence-based 
decisions [2]. 
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