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Background. The presence of Charcot arthropathies, joint dislocations, infections and fractures in a child without 
evidence of neurological abnormality should give rise to a suspicion of congenital insensitivity to pain (hereditary 
sensory and autonomic neuropathy). Hereditary sensory and autonomic neuropathy (HSAN) is a rare syndrome 
characterized by congenital insensitivity to pain, temperature changes and by autonomic nerve formation disorders. 
HSAN is classified into five types: sensory radicular neuropathy (HSAN I), congenital sensory neuropathy (HSAN II), 
familial dysautonomia or Riley Day Syndrome (HSAN III), congenital insensitivity to pain with anhidrosis (HSAN IV) 
and congenital indifference to pain (HSAN V).
Case presentation. A 13-year old girl first product of a non-consanguineous marriage, presented with malunion of 
successive fractures or Charcot’s ankle joint destruction on top of  significant lytic changes/osteonecrosis. The patient 
had sustained many painless injuries resulting in fractures with subsequent disfiguremnt of her ankle joint. Arthropathy 
of the knees, ankles, tarsal bones and feet without pain associated with obvious changes in the shape of the ankle joint 
were present. Despite a normal sense of touch in our patient the indifference to pain made her extremely susceptible 
to breakdown of the skin over the ankle osseous prominences. 
Conclusion. Generally speaking, the orthopaedic management of such patients is extremely difficult since 
these patients do not restrict the movements of the involved extremity as they lack the inhibitory pain reflex. 
Interestingly, our attempts for surgical stabilisation of the ankle joints were succsessfull and eventually the 
girl became able to walk. It is important to anticipate patient and parent education in joint protection and 
surveillance for injury as the most important component of the treatment plan for these children. We might 
postulate that the degree of osteolysis of the ankle joint in our present child might be a form of secondary 
osteolysis. 
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Актуальность. Наличие у  ребенка артропатий Шарко, вывихов суставов, остеомиелита и  переломов при 
отсут ствии явных признаков неврологической патологии должно вызывать подозрение на наследственную 
нечувствительность к  боли (наследственная сенсорная и  автономная нейропатия). Наследственная сенсорная 
и  автономная нейропатия (НСАН) представляет собой редкий синдром, характеризующийся наследствен-
ной нечувствительностью к  боли, изменением температуры кожи и  нарушениями образования вегетативных 
нервных волокон. НСАН подразделяют на пять типов: сенсорную корешковую нейропатию (НСАН I), наслед-
ственную сенсорную нейропатию (НСАН II), семейную дизавтономию, или синдром Райли – Дея (НСАН III), 
наследственную нечувствительность к  боли с  ангидрозом (НСАН  IV) и  наследственную нечувствительность 
к боли без ангидроза (НСАН V).
Описание клинического случая. Девочка 13 лет, родилась от первой беременности у  генетически нерод-
ственной семейной пары, поступила с  неправильным сращением после нескольких последовательных пере-
ломов в  области голеностопного сустава на фоне значительных литических изменений и  остеонекроза 
(сустав Шарко). Пациентка перенесла множество безболезненных травм, что привело к  переломам с  по-
следующей деформацией ее голеностопного сустава. У нее отмечались артропатии коленных и  голеностоп-
ных суставов, суставов предплюсны и  стопы без болей, которые должны были быть вызваны очевидны-
ми изменениями формы голеностопного сустава. Несмотря на нормальную тактильную чувствительность, 
у  пациентки из-за нечувствительности к  боли наблюдались повреждения кожи над костными выступами  
лодыжки.
Заключение. В большинстве случаев ортопедическое лечение таких пациентов чрезвычайно затруднено, 
так как у  них имеются проблемы с  полноценной иммобилизацией вследствие отсутствия защитного боле-
вого рефлекса. Тем не менее наши попытки стабилизировать голеностопные суставы хирургическим пу-
тем оказались успешными, и  в итоге девушка смогла ходить. Наиболее важным компонентом плана лече-
ния этих детей является обучение пациентов и  родителей умению защищать суставы и  предотвращать 
травмы. Остеолиз голеностопного сустава у  данного ребенка может быть отнесен к  вторичному типу  
остеолиза.
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introduction

Charcot’s joints is a neuropathic joint disorder, 
caused by nerve damage, which impairs individual’s 
ability to perceive aches coming from the joints; 
fractures and recurred, consequently minor 
injuries are unnoticed unless the accumulated 
injury permanently destroys the joints. A different 
disease injury, and condition such as spinal disease, 

diabetes mellitus, and syphilis may damage the 
nerve supplying sensations to the joint [1, 2].

Hereditary sensory and autonomic neuro-
pathy  (HSAN) is a group of inherited disorders 
characterized by degeneration of dorsal root and 
autonomic ganglion cells, and clinically by loss of 
sensation and autonomic dysfunction. There are 
five subtypes. Type I features autosomal dominant 
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inheritance and distal sensory involvement. 
Type  II is characterized by autosomal inheritance 
and distal and proximal sensory loss. Type III is 
dysautonomia, familial. Type IV is characterized by 
mental retardation, analgesia, vegetative disorders, 
and anhidrosis. Type V is characterised by absence 
of pain perception and reaction to pain but no 
other neurological abnormalities. Patients who have 
congenital insensitivity to pain do not have any 
intrinsic abnormality of the bone; the non-union 
is a result of the response to the injury [3–7]. 
The  orthopaedic manifestations of the disease vary 
among patients.

case presentation

The patient is a 13-year-old girl with complete 
insensitivity to pain. She is the product of the first 
pregnancy of a non-consanguineous Austrian couple. 
At birth her weight, length and head circumference 
were around the 75th percentile. Family history was 
unremarkable. The prenatal and postnatal history of 
the child was normal. At the age of 9-years she went 
skiing for which she developed ankle joint fracture 
without pain. Primarily, it was not diagnosed as 
a pathological fracture. She underwent a series 
of vigorous investigations. Complete blood count, 
erythrocyte sedimentation rate, blood electrolytes, 
calcium, phosphate, alkaline phosphatase and blood 
sugar were normal. Liver, kidney, and thyroid 
function tests were normal. Clinical examination 
showed a normal-looking girl with no specific 
dysmorphic features. Neurological examination 
showed no response to pain, but normal responses 
to touch and temperature as well as normal tendon 
reflexes. Muscle power was normal. The results of 
electromyographic and nerve-conduction studies 
were normal. Abdominal and renal ultrasounds were 
normal. On the bases of skeletal survey, a Charcot 
ankle joint was identified. Anteroposterior ankle 
radiograph with 3/4 foot showed Charcot changes 
more marked over the left joint with multiple 
loose bodies. Amortise view of the ankle showed 
accumulated trauma associated with progressive lytic 
changes was the reason to develop severe Charcot 
joint. Dislocation, fragmentations and avascular 
necrosis were evident (fig.  1). lateral view of the 
ankle showed accumulated trauma associated with 
progressive lytic changes was the reason to develop 
severe Charcot joint. Dislocation, fragmentations 

Fig. 1. Amortise view of the ankle joint showed Charcot 
changes with severe involvement of the left joint with mul-
tiple loose bodies. However, lytic changes/resorption of the 
proximal and the distal phalanges, joint space narrowing 

and avascular necrosis were evident on both joints 

Fig. 2. Lateral view of the ankle showed accumulated 
trauma associated with progressive lytic changes was 
the reason to develop severe Charcot joint. Dislocation, 

fragmentations and avascular necrosis were evident

Fig. 3. Lateral ankle joint radiograph showed advanced 
stage of Charcot joint with disastrous destruction of the 
ankle joint associated with extensive callus formation and 
complete distortion of the joint shape. Accumulated trauma 
associated with progressive lytic changes was the reason to 
develop severe Charcot joint. Dislocation, fragmentations 

and avascular necrosis were evident
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and avascular necrosis were evident (fig. 2) Lateral 
ankle joint radiograph showed advanced stage of 
Charcot joint with disastrous destruction of the 
ankle joint associated with extensive callus formation 
and complete distortion of the joint shape (fig. 3). 
At  this stage, we discussed the treatment options 
with the parents and the girl. Amputation was an 
option, which was totally rejected by the family. 
Then, we decided to perform surgical correction. All 
the pathologic tissue of the ankle joint was resected 
and the distal tibia and the calcaneus were fixed 
together by using Ilizarov frame. Tibial-calcaneal 
fusion turned out to be successful and 6  months 
later we were able to remove the external fixator. 
The girl became able to walk with the aid of special 
shoes.

discussion

The term hereditary sensory and autonomic 
neuropathy (HSAN) designates a group of hetero-
geneous clinical patterns of which five different 
types have been described. Classification is based 
on the inheritance pattern, clinical features, and 
systems of neurons predominantly affected. The 
primary pathologic foci are mainly small-diameter 
pain and thermal sensory neurons and autonomic 
neurons. The sensory loss predisposes patients to 
unnoticed trauma, leading to ulceration, secondary 
infection, osteomyelitis, and fractures resulting in 
acral mutilation. The classification of various types 
of HSAN is based on the inheritance pattern, clinical 
features, and systems of neurons predominantly 
affected. HSAN I is autosomal dominantly inherited 
with symptoms begin in the second decade or later. 
There is loss of pain and temperature sensation 
but preservation of tactile sensation. Sural nerve 
biopsy shows loss of unmyelinated fibres more than 
myelinated fibres. HSAN II is an autosomal recessive 
disorder with onset in infancy. There is generalized 
pansensory loss. Autonomic disturbances included 
bladder dysfunction, impotence and distal 
anhidrosis. Motor function is preserved but tendon 
reflexes are lost. There is loss of myelinated fibres in 
the sural nerve biopsy. HSAN III is also autosomal 
recessively inherited affecting mostly Ashkenazi 
Jews. The clinical manifestations usually present 
at birth and are suggestive of defective autonomic 
control. Nerve biopsy shows reduced number of 
unmyelinated fibres. HSAN IV is an autosomal 

recessive disorder associated with bouts of pyrexia, 
anhydrosis and mental retardation. Nerve biopsy 
reveals absent unmyelinated fibres. HSAN V is 
an autosomal recessive disorder with onset at 
birth and normal sweating. Motor functions and 
tendon reflexes are normal. Sural nerve biopsy 
shows selective reduction in the number of smaller 
myelinated fibres [1–7].

Traumatic fractures are a common manifestation 
in patients with HSAN, because of the lack of pain, 
may go unrecognized for prolonged periods of 
time, resulting in malunions and pseudoarthroses. 
Multiple neglected fractures in patients with 
burns and bruises may lead to confusion of this 
condition with child abuse. Epiphyseal seperations 
may occur in infancy and may resemle rickets 
radiographically. Avascular necrosis of the talus, 
femoral head, or femoral condyles may occur. 
Recurrent dislocation of the hip that is refractory 
to cast management has also been described in 
patients with congenital insensitivity to pain. 
Spinal manifestations of congenital insensitivity 
to pain include instability due to development of 
Charcot-like changes from neuropathic arthropathy 
of the spine, and scoliosis. Radiographs initially 
show disc space narrowing, facet arthropathy, 
and hypertrophic spurs. With time, osteopenia, 
fragmentation, large ostephytes, and subluxation 
can be seen. Osteomylitis is seen more frequently 
than in the general population, probably as a result 
of neglected foci of infection such as dental abscess 
and bitten fingers. The  most frequent sites are the 
fingers and toes [8]. Osteomylitis is most commonly 
idolent and chronic rather that acute in presentation  
[7, 9, 10–12].

Gorham’s disease is the most common form of 
idiopathic osteolysis. It is not genetically transmitted. 
The age of onset of osteolysis is variable, and the 
disease has been seen in children. It may appear 
in any part of the skeleton and has been described 
in the shoulder, pelvis, proximal femur, skull, 
and spine. Although the disease was previously 
thought to be benign, its course varies with the 
site of involvement. Presenting symptoms may be 
limb pain or weakness and depend on the site of 
involvement. Pathologic fractures may occur  [12]. 
Previous reports descirbed the lytic changes 
along the articulations in patients with HSAN. 
Gorham’s idiopathic osteolysis, however, was not  
a feature.
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conclusion

Treatment in general might consist of 
a  combination of antibiotics and relief of pressure 
from weight-bearing areas, either by custom-made 
shoe ware, weight-relieving casts, or periods of 
non-weight bearing. Previous reports from within 
the literature believe that surgical treatment in 
cases with severe joint damage proved unsuccessful, 
because of the false results and the possibility to 
develop osteomyelitis. In our present patient it was 
possible to treat her effectively by surgery.
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