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Abstract
Background: Congenital insensitivity to pain  (CIP) is an extremely rare condition in which there 
is a failure of the development of the afferent sensory nerves in the dorsal root ganglia resulting 
in indifference to painful stimuli. The associated orthopedic manifestations are various and often 
present a diagnostic quandary for the treating surgeon. Purpose: This population study provides 
insight into the orthopedic manifestations and functional scores in patients with CIP, to guide 
prognosis and management. Patients and Methods: We retrospectively review and describe the 
orthopedic manifestations of all cases of CIP in Malta. All patients were then scored for upper 
and lower limb function using the abridged version of the Disability of Arm, Shoulder, and Hand 
score  (QuickDASH) and the  Lower Extremity Functional Score  (LEFS). Results: Nine patients 
were recruited in total. Mean age at the time of recruitment into this study was of 33.7  years 
(range 15–58). All patients were Caucasian of Maltese heritage. None had consanguineous parents. 
All patients had been diagnosed with the condition in childhood (mean age 8.9 years). In total, these 
patients had 6 long bone fractures, 1 vertebral fracture, 39 upper limb surgical procedures, 88 lower 
limb surgical procedures, and 7 major lower limb amputations. These are discussed in detail. The 
main QuickDASH score was 23.97. The main LEFS was 42.22. Conclusions: This paper is the 
first population-based study of this condition and one of the largest series with functional scores. 
A multidisciplinary approach is essential in managing these patients. The surgical treatment of these 
conditions is often difficult and protracted, and judicious and careful consideration to both the bony 
and soft tissues aspects of the management need to be taken into account, with functional limb 
amputation not necessarily being considered as a last resort.
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Introduction
Congenital insensitivity to pain  (CIP) 
is a form of hereditary sensory and 
autonomic neuropathy  (HSAN type IV). 
It is an extremely rare condition in which 
there is a failure of the development of 
the afferent sensory nerves in the dorsal 
root ganglia resulting in indifference to 
painful stimuli. If associated with failure 
of the autonomic sympathetic innervation 
of the sweat glands, patients with this 
condition will also suffer from anhidrosis. 
Furthermore, alteration in the function 
of nerve growth factor, in turn, alters the 
normal process of fracture consolidation.1 
Normal osteoblast differentiation and 
proliferation are hindered, tending to result 
in fibroblast differentiation of pluripotent 
stromal mesenchymal cells and periosteal 
cells. Bone metabolism is also affected 

by the lack of nociceptive fibers in the 
skin and skeletal system.2 Due to the 
trophic role that nociceptive fibers may 
play in the skeletal system, bone fractures 
are common.3 Most of the orthopedic 
manifestations relate to the neuropathic 
arthropathy rather than to the fractures. The 
dissolution and fragmentation seen as part 
of the natural history of this condition is 
an expression of this. As we will illustrate, 
the high complication rate of treatment with 
the failure of fusions is probably related 
to this neuropathy and normal process of 
osteoblast function.

The first reference to CIP was in the 
early 1900s, and a review of the literature 
showed that overall only a few cases of this 
condition have been reported, with no study 
focusing on the orthopedic manifestations 
and management of CIP, or on obtaining 
functional scores from these patients.4-10
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We describe our experience of nine patients with CIP. 
They all had several musculoskeletal problems including, 
fractures, avascular necrosis, joint dislocations, soft tissue, 
and bone infections requiring a multitude of surgical 
procedures. The severity and combination of these problems 
presented complex diagnostic and therapeutic dilemmas. 
Apart from reviewing the orthopedic manifestations, 
upper and lower limb functional scores were assessed in 
this cohort of patients. We hope this paper will provide 
clinicians with insight into the natural history and the likely 
course of events in patients with CIP to guide prognosis 
and management.

Patients and Methods
All nine patients identified as having the condition were 
recruited to the study. All patients were diagnosed by 
joint clinical and laboratory assessments carried out by a 
neurologist and a pediatrician. In the older patients, the 
diagnosis was confirmed following a sural nerve biopsy 
or using a quantitative sweat test and/or an intradermal 
histamine test. In two of the younger patients, formal 
genetic analysis was performed.

All patients who presented to any Maltese medical 
institution with features of CIP were included. The exclusion 
criteria were patients with arthropathy that was not due 
to CIP, patient refusal to be a part of the study  (n  =  0), 
patient or legal guardian unable to give consent (n = 0), or 
patients known to have CIP but with missing or incomplete 
medical notes  (n  =  1). Due to the small size of the island 
of Malta and the fact that there are only two main state 
hospitals, which have one common orthopedic department, 
we feel this cohort of patients represents the total number 
of patients with CIP in the Maltese Islands.

Written consent was obtained for inclusion in the study in 
all cases. The clinical review was performed by the authors, 
and upper limb and lower limb function scores obtained. 
The validated functional scores used in this series were the 
abridged version of the Disability of Arm, Shoulder, and 
Hand score  (QuickDASH) score and the Lower Extremity 

Functional Score  (LEFS). Patient notes and imaging were 
reviewed by the senior authors from birth until study 
recruitment. All patients were followed up until the point 
of collection of data and writing of the paper.

Results
There were five females and four males. The mean age at 
the time of recruitment into this study was of 33.7  years 
(range 15–58). All patients were Caucasian of Maltese 
heritage. None had consanguineous parents. All patients 
had been diagnosed with the condition in childhood 
(mean age 8.9 years).

Of the eight patients, there were siblings from two separate 
families (Cases 1, 2, and 7 in one family and Cases 4 and 
6 in another family), two patients who were distant cousins 
(Cases 3 and 8) and one seemingly isolated case in a 
family (Case 5). All had unaffected parents. In all patients, 
there was no documented mental retardation.

Two patients (Cases 2 and 7) had documented delayed 
milestones in childhood. In the majority of cases, the 
most severe manifestations were present peripherally, in 
the hands and feet, with the neuropathy decreasing more 
centrally. One patient had a documented vertebral wedge 
fracture, which was attributed to a fall during wheelchair 
transfers (Case 7) and being less likely to be related to her 
CIP. The details of the lower and upper limb manifestations 
are elaborated on further beneath the relevant subheadings 
in the Discussion section.

Tables  1 and 2a-c summarize the demographic details, 
ambulatory, and mental status of the patients, and some 
of the main orthopedic manifestations in this cohort of 
patients. In Table  2, the figures in parenthesis alongside 
each surgical procedure represent the documented number 
of times that particular procedure was formally performed 
in theatre. A revision procedure is indicated by the repeated 
annotation of the same procedure on the same body part.

Figures  1-10 illustrate some of the radiographic findings 
of these patients. Each figure is annotated with the 
corresponding case.

Table 1: Demographics of patients suffering from congenital insensitivity to pain
Case Gender Current age Age at diagnosis Affected siblings Ambulatory status Mental status
1 Male 39 16 2 Independently mobile Normal
2 Male 25 5 2 Independently mobile Normal
3 Male 37 8 1* Independently mobile for short distances Normal
4 Female 43 6 1 Independently mobile Normal
5 Female 58 8 1 Wheelchair ambulator Normal
6 Female 18 10 1 Independently mobile Normal
7 Female 34 10 2 Wheelchair ambulator Normal
8 Female 34 8 0 Independently mobile Normal
9 Male 15 5 0 Community wheelchair ambulatory, 

home independent ambulator
Normal

*One sibling still undergoing genetic testing at the time of writing this paper although clinical manifestations are consistent with CIP. 
CIP=Congenital insensitivity to pain
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Table 2a: Summary of orthopedic patients suffering from congenital insensitivity to pain (continued on next page)
Case Limbs 

and joints 
affected

Long bone 
fractures (excluding 
phalanges)

Surgical procedures of upper 
limb**

Surgical procedures of lower 
limb**

Major 
amputations of 
upper limb***

Major 
amputations of 
lower limb***

1 Bilateral feet 
and ankles; 
right knee; 
bilateral 
hands

None Debridement of bilateral hand 
ulcers (3)

Bilateral foot and ankle 
debridements (4); ankle 
washout and stabilization with 
spanning ankle external fixator 
(1); right knee fusion (1)

None Left below 
knee 
amputation

2 Bilateral feet 
and ankles; 
right knee

None None Bilateral foot and ankle 
debridements (4); right 
hindfoot fusion (2); right knee 
fusion (1)

None None

3 Bilateral feet 
and hands; 
bilateral 
femurs

Right first 
metatarsal; right 
femoral diaphysis; 
left proximal femur

Progressive fingertip 
debridements (23); all distal 
phalanges amputated left hand; 
amputation of distal and middle 
phalanges all fingers right hand, 
and of both phalanges of thumb

Toe debridements (14); left 
foot forefoot amputation; 
nonspanning external fixator 
right femur (1); plate fixation 
left femur (1)

None None

4 Right foot 
and ankle

None None Bilateral foot and ankle 
debridements (11); open ankle 
washout (1)

None None

**Figure in parenthesis represents the total number of individual operative procedures, ***Excludes amputations of up to 2 phalanges 
(hand or foot)

Table 2c: Summary of orthopedic patients suffering from congenital insensitivity to pain
Case Limbs and 

joints affected
Long bone 
fractures (excluding 
phalanges)

Surgical 
procedures of 
upper limb**

Surgical procedures of lower 
limb**

Major 
amputations of 
upper limb***

Major 
amputations of 
lower limb***

9 Both hands 
and feet; right 
knee; left leg

None Debridement 
fingertip ulcers 
and flexor sheath 
infections (4); 
Debridement 
right thumb 
osteomyelitis (3)

Debridement toe and foot ulcers (18); 
right hallux amputation; left hallux 
amputation; surgical exploration 
metatarsal osteomyelitis (1); 
amputation lesser toes left foot (2); 
right knee arthroscopic washout (3)

None Left midfoot 
(Chopart) 
amputation 
(2); trans-tibial 
amputation left 
leg (1)

**Figure in parenthesis represents the total number of individual separate operative procedures, ***Excludes amputations of up to 2 
phalanges (hand or foot)

Table 2b: Summary of orthopedic patients suffering from congenital insensitivity to pain
Case Limbs and joints 

affected
Long bone 
fractures (excluding 
phalanges)

Surgical 
procedures of 
upper limb**

Surgical procedures of lower 
limb**

Major 
amputations of 
upper limb***

Major 
amputations of 
lower limb***

5 Notes incomplete. Excluded from data gathering on manifestations but included in functional score review
6 Right foot and ankle; 

left forefoot; bilateral 
hands and wrists

None Fingertip 
debridements 
(6)

Arthroscopic removal of lateral 
talar dome osteochondral defect 
(1); right subtalar fusion (2)

None None

7 Bilateral feet and 
ankles, right knee; 
bilateral wrists; 
lumbar spine

None Bilateral wrist 
washouts 
(awaiting left 
wrist fusion)

Debridement foot wounds (5); 
Arthroscopic washout of right 
knee (3); left hindfoot fusion 
with circular frame (2); spanning 
external fixator right knee (1); 
right knee fusion (1)

None Bilateral 
below knee 
amputations

8 Bilateral feet and 
ankles; left forearm; 
left leg

Proximal left tibial 
fracture; left distal 
tibial fracture; left 
ulnar shaft fracture.

None Debridement foot wounds (4); left 
hindfoot fusion (1); right pantalar 
fusion (1); right hallux amputation 
(1); left ankle triple fusion (1)

None Left below 
knee 
amputation

**Figure in parenthesis represents the total number of individual separate operative procedures, ***Excludes amputations of up to 2 
phalanges (hand or foot)
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Lower limb manifestations

All patients had lower limb manifestations that varied 
greatly in severity and will be described by joint below.

Foot and ankle

Painless infected ulcers were located typically at toes or 
at the medial and plantar midfoot due to planovalgus or 
rockerbottom feet commonly seen in Charcot foot. Wound 
debridement, followed by cast immobilization, was the 
mainstay of treatment in these cases.

As the mid-foot and hind-foot destruction progressed 
through the recognized stages of a neuropathic foot, that 
is from the initial acute fragmentation to coalescence to 

attempted reconstitution and consolidation, the surgical 
management centered around extensive debridement 
and supramaximal fixation. This was not without risk of 

Figure 4: Radiographs of a patient who had successful knee fusion (Case 1)

Figure  3: CT reconstructions of the patient with a successful hindfoot 
fusion (Case 6)

Figure 2: Radiographs of a patient with a failed hindfoot fusion (Case 2)

Figure 1: Images showing extensive left ankle destruction (Case 8)

Figure 5: Radiographs showing painless knee destruction in a pediatric 
patient (Case 9)

Figure  6: Radiographs of a painless ulnar fracture associated with the 
use of walking aids due to extensive lower limb manifestations (Case 8) 
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complications as the altered pain and healing response 
in these patients compounded by the potential risk 
for persistent deep low-grade infection meant that the 
arthrodesis was likely to fail to unite fully. This was the case 
in all five patients who underwent this procedure. On further 
review, two of these cases had persistent painless hindfoot 
movement and instability  (Cases 1 and 6); one underwent 
a revision hindfoot fusion  (Case 2); while the other three 
required a below-knee amputations (Cases 7, 8, and 9). The 
techniques employed for fusion in our patients ranged from 
traditional screws to the use of circular frames.

Knee

Knee joint destruction with or without fractures around 
the knee joint often resulted in significant instability 
and deformity. In the four cases with significant knee 
destruction (Cases 1, 2, 7, and 9), we initially employed the 
use of casts or hinged knee braces, walking aids, and/or the 
use of a wheelchair. Three patients subsequently required 
a knee arthrodesis (Cases 1, 2, and 7); this was performed 

using a plate in two cases, and an external fixator in the 
third case.

One patient  (Case 3) had two separate posttraumatic 
femoral fractures, one of which was treated conservatively 
and the other operatively with a proximal femoral plate. 
Even though the proximal femoral fracture progressed to 
infective nonunion requiring plate removal, the patient was 
still able to mobilize short distances without a wheelchair.

Amputations

In this series, five major lower limb amputations were 
performed in four patients in the presence of major 
bone destruction, osteomyelitis, or significant systemic 
upset and sepsis. In general, these patients did well if 
the amputation was carried out through a relatively more 
sensate level  (see functional scores), but the need to use 
walking aides for a prolonged time lead to upper limb 
complications in some cases. Two of the three patients 
with major lower limb amputations required wheelchairs 
for community ambulation. One, however, did well 

Figure  10: Nonunion of a proximal femoral fracture following infective 
failure of fixation (Case 3)

Figure 7: Radiograph of a foot showing amputation of all toe phalanges 
and distal metatarsals (Case 3)

Figure 9: Radiographs of a patient with wrist arthropathy and destruction 
(Case 7)

Figure  8: Radiographs showing distal phalangeal involvement in one 
patient (Cases 3)
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with a below-knee amputation prosthesis and ambulated 
independently.

Upper limb manifestations

The upper limb manifestations in our series can broadly 
be divided into two categories. The first category and most 
common manifestation were spontaneous or posttraumatic 
fingertip ulcers that often required community care and 
protracted courses of oral antibiotics, but sometimes 
required formal surgical debridement  (Cases 3, 6, and 9) 
and eventually phalangeal amputation (Cases 3 and 9). Two 
of the cases who had significant and persistent fingertip 
wounds had pronounced anhidrosis, which contributed to 
the formation of deep skin cracks and subsequent infection.

The second category of upper limb manifestations was 
those related to the use of walking aides. In Case 1, 7, 
and 8, patients developed bony changes to their hand, 
wrist or forearms related to the increased use of crutches 
and wheelchairs. One patient, Case 8, developed an 
insufficiency fracture of the ulna following the use of a 
walking aid that required cast immobilization for 8 weeks. 
Another patient, Case 7, developed bilateral carpal 
destruction due to prolonged use of a wheelchair and 
crutches while rehabilitating from bilateral below knee 
amputations.

There were no major upper limb amputations in any of the 
patients in our series.

Microorganisms and antibiotics

The spectrum of microorganisms cultured from the 
numerous wound swabs and tissue samples submitted 
for culture and sensitivity was large and varied, with 
the majority of the organisms being of the genus 
Staphylococcus or Streptococcus, and various species 
subtypes. Pseudomonas was also a common genus 
encountered. Furthermore, organisms resistant to several 
antibiotics and certain superbugs such as methicillin-
resistant Staphylococcus  aureus were also often cultured. 
This is related to the use of antibiotics for several weeks 
and months to treat chronic ulcers, and also to the high 
prevalence of these microbes in the community.

Upper and lower limb functional scores

The validated functional scores used in this series were 
the abridged version of the Disability of Arm, Shoulder 
and Hand score, the QuickDASH score and the LEFS.11,12 
These results are shown below in Table 3.

Discussion
CIP is an extremely rare autosomal recessive disorder 
first described in 1963.9 It is characterized by profound 
insensitivity to painful stimuli with or without the absence 
of sweating, as well as complications such as repeated 
injuries, often involuntarily self-inflicted, bony destruction, 
recurrent febrile episodes, and even sepsis.13,14 Delayed 

developmental milestones, hyperactivity, emotional lability, 
and intellectual disability are also observed to varying 
degrees.15

CIP is characterized by the absence of sensory and 
sympathetic postganglionic neurons.16-18 There is a genetic 
loss-of-function mutation of the NTKR1 gene amongst 
other more recently described mutations19-21 which are 
beyond the remit of this clinical paper. This lack of neurons 
is present not only in the skin but also in the skeletal 
system and due to the trophic role that nociceptive fibers 
may play in the skeletal system, bone fractures are very 
common.2,3

Although the genetics of the condition is relatively well 
understood, knowledge of the condition itself among 
medical practitioners, its manifestations, and the therapeutic 
options is less well understood.4,22-24 Furthermore, there is 
little in the literature on the effect this condition has on the 
overall function of patients with this debilitating condition. 
This paper is a population study encompassing both clinical 
manifestation and limb functional scores.

As illustrated in our paper, the majority of orthopedic 
manifestations of this condition involve the foot and ankle. 
Most patients had infected toe ulcers that necessitated 
prolonged antibiotic courses and both outpatient and 
inpatient wound care. However, recurrent midfoot 
involvement with the development of chronic trophic ulcers 
often required more intensive inpatient care, prolonged cast 
immobilization and was more likely in our series to lead to 
surgical treatment of the bony destruction. This destruction 
results in significant deformity, albeit painless, which 
has implications on mobility and gait; hence, the aim of 
surgery was to try to maintain the midfoot and hindfoot 
in a position of function. Due to the neuropathy with the 
absence of any protective sensation, the associated impaired 
bone healing, as well as protracted deep infections, fusions 
of the midfoot and hindfoot in our series, were not without 

Table 3: Upper (Quick disability of arm, shoulder, and 
hand) and lower limb (lower extremity functional score) 

functional scores
Case QuickDASH 

0 (min)=No disability 
100 (max)=Most disability

LEFS 
0 (min)=Very low function 

80 (max)=Very high function
1 13.6 54
2 11.4 15
3 36.8 40
4 0 52
5 0 58
6 0 53
7 72.7 15
8 0 59
9 81.25 34
LEFS=Lower extremity functional score, DASH=Disability of 
arm, shoulder, and hand
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complications, with only one patient having a relatively 
satisfactory result with incomplete union but enough joint 
stability to function normally. Two cases who underwent 
foot fusions went on to require below knee amputations 
due to persistent infection and bony destruction, and a 
further case was asymptomatic with no evidence of sepsis 
or skin breakdown despite the fact that he had a complete 
failure of the fusion at the time of writing this paper. The 
situation was similar in those patients who required knee 
fusion due to extensive bony destruction when neither of 
the two patients who underwent the attempted arthrodesis 
procedure had a successfully fused and stable knee joint at 
long term followup.

In patients with early changes such as those seen in HSAN 
types III, the osteonecrosis and osteochondral fragments are 
typically more amenable to surgical treatment. However, in 
CIP  (HSAN type IV), progression to Charcot arthropathy 
affecting both sides of the involved joint with evidence 
of collapse and fragmentation and joint subluxation or 
dislocation mean joint preservation surgery is often not an 
option. This is supported by Feldman et al.25

One patient had documented spinal collapse with significant 
back pain that limited mobility  (Case 7). Since this was 
painful, it was likely that the fracture was an insufficiency 
fracture rather than due to CIP.

Upper limb manifestations in our series were less common 
and less severe. While fingertip wounds and infections were 
common, these often did not require formal amputation 
and could be treated conservatively with rest, elevation 
in a sling, regular wound cleaning, and debridement and 
if necessary, antibiotics. In our series, only two patients 
required formal amputations of fingertips due to persistent 
infected nonhealing ulcers. Although this study was not 
powered to assess for an association between the two, there 
is a possible link between anhidrosis and severity of the 
hand ulcers. Therefore, we feel that one of the mainstays of 
prevention and treatment of hand ulcers is proper hand care 
and hygiene combined with the use of topical emollients to 
prevent skin breakdown. Furthermore, the use of walking 
aids for prolonged periods was associated with wrist and 
distal forearm manifestations. In two patients  (Cases 7 and 
8), the prolonged use of crutches and walking aids resulted 
in significant wrist destruction in one patient, and a distal 
ulnar fracture in another. In a third patient  (Case 3), the 
prolonged use of a wheelchair due to femoral fractures 
resulted in multiple hand ulcers that required a long course 
of treatment.

The functional scores used were the QuickDASH score to 
assess upper limb function and the LEFS score for lower 
limb function. Both scores are widely used and validated 
tools of upper and lower limb function.11,12,26-28 Our 
results demonstrate that in most cases, despite the limb 
manifestations of this condition, the functional scores are 
higher than would be expected. This is likely to be due to 

three points; first, the early presentation and manifestations 
of this condition allows children and patients to adapt and 
learn to cope and function well; second, the anatomical 
changes evolve gradually over time, therefore allowing 
them to adjust to the new structure of their anatomy; and 
third, the absence of pain means that even in the most 
badly deformed or infected limbs, patients are still able to 
make use of the affected limb. The need for a major limb 
amputation was not always associated with a high degree 
of loss of function. In our series, two of the patients who 
underwent below-knee amputations  (Cases 1 and 8) had 
among the highest lower limb functional scores  (54/80 
and 59/80, respectively). Conversely, loss of phalanges 
and protracted hand or wrist manifestations were 
associated with greater losses of upper limb function, as 
illustrated by Cases 3 and 7, with both having decreased 
grip strength.

From our experience of treating these patients, we would 
recommend the following. When treating the lower limb 
manifestations, an essential part of the preventative 
treatment is a daily thorough inspection of the feet and 
ankles by the patient and/or by a relative to identify 
pressure areas early. When ulcers develop, these should 
be graded according to the Wagner grading system for 
neuropathic ulcers and the treatment tailored accordingly.29 
The mainstay of treatment should be conservative with 
pressure-free casts, strict nonweight bearing, regular wound 
review and debridement as necessary. The use of antibiotics 
should be avoided as much as possible unless evidence of 
cellulitis or osteomyelitis due to the likelihood of requiring 
antibiotics in the future as well as the risk of developing 
multidrug-resistant bacteria. Should surgery be required 
to debride an infected wound or bone, the debridement 
should be thorough and in liaison with plastic surgeons 
as these patients often require definitive soft tissue cover. 
In cases of joint instability, the timing of surgery is of 
the utmost importance. We would recommend a period of 
close in-patient rest of the affected limb and monitoring 
with regular clinical review and the aid of diagnostic tools 
such as inflammatory markers, bone scans, and magnetic 
resonance imaging  (MRI) to ensure surgery is performed 
when there are no signs of deep infection and careful soft-
tissue coverage can be planned preoperatively if necessary. 
Furthermore, we feel that patients should be counseled 
early about the potential need for major limb amputation, 
the reasons being twofold. First, because complex mid-foot 
and hindfoot fusions tend to be fraught with complications 
and second because if the patient develops aggressive 
osteomyelitis proximal to the ankle joint and/or systemic 
sepsis, major limb amputation is the only treatment option 
available to treat the persistent lower limb infections and 
bone destruction.

With regard to the treatment of the upper limb 
manifestations, we recommend good hand hygiene and 
regular use of topical emollients. The application of the 
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latter also gives the patients an opportunity to inspect the 
hand for insensate injuries. Once patients develop ulcers 
on the hand, these should be treated with rest, elevation 
in a sling, regular wound cleaning and debridement and 
antibiotics, if required. Surgical debridement should be 
reserved for those patients in whom a strict period of 
rest, elevation and wound cleaning has failed to prevent 
the development of osteomyelitis. Similarly to the lower 
limb cases, we advocate a period of close preoperative 
monitoring and investigation with an MRI scan to ensure 
excision of all infected bone and soft tissue of dubious 
viability, followed by adequate soft-tissue coverage.

A multidisciplinary approach is essential and should 
involve a pediatrician or neurologist depending on the age 
of the patient, a geneticist and clinical psychologist in the 
early diagnostic stages. With orthopedic manifestations, 
the team should also include an orthopedic surgeon, 
infection disease specialist, musculoskeletal radiologist, 
physiotherapist, and occupational therapist, with access to 
an orthotist and prosthetist.

This paper is the first population-based study of this 
condition and one of the larger series with functional scores. 
There are certainly other aspects to the condition that needs 
to be further investigated. These include patient-related 
aspects such as the effects of the condition on the patients’ 
quality of life, psychosocial and employment issues. From 
a health service aspect, analysis of the impact of this 
condition and its treatment on the orthopedic service, with 
regard to cost, as well as issues such as having patients 
with open wounds and possibly multi-resistant bacteria in 
wards with patients who have recently undergone a joint 
arthroplasty or insertion of metalwork.

Conclusions
This paper is the first population-based study of this 
condition and one of the largest series with functional 
scores. A  multidisciplinary approach is essential in 
managing these patients. The surgical treatment of these 
conditions is often difficult and protracted, and judicious 
and careful consideration to both the bony and soft tissues 
aspects of the management need to be taken into account, 
with functional limb amputation not necessarily being 
considered as a last resort.
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