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Background: Charcot arthropathy may occur in the upper extremities as a result of syringomyelia or even multiple sclerosis. How-
ever, due to late diagnosis, function of the affected joint is often lost. This article shows two cases of patients with Charcot arthropa-
thy of the upper extremities.
Case presentations: The first case describes a Charcot arthropathy of the elbow, thought to be a result of white matter lesions in 
multiple sclerosis. The second case describes a Charcot arthropathy of the shoulder as a result of syringomyelia. Both cases show the 
importance of a multidisciplinary approach in the diagnostic process of Charcot arthropathy, in which collaboration between at least 
an orthopaedic surgeon, neurologist, neurosurgeon and radiologist is recommended.
Discussion and Conclusions: A multidisciplinary approach is essential for the treatment process in Charcot arthropathy. Not only 
for the completeness, but also for the duration of the diagnostic process. This is of great importance, since - as discussed above - early 
diagnosis of Charcot arthropathy may prevent further destruction of the affected joint and thus preserve function of the joint. There-
fore, it is important to redirect patients to a multidisciplinary health care centre. It is recommended to focus treatment on preserva-
tion of joint function in addition to treatment of the underlying neurological cause.

Introduction
Neuropathic arthropathy, or Charcot arthropathy, is a progres-

sive condition of the musculoskeletal system that is characterised 
by joint dislocation, pathologic fractures and debilitating deformi-
ties. This condition results in progressive destruction of bone and 
soft tissues and may cause severe disruption of bone architecture. 
Diabetes is now considered the most common aetiology of Charcot 
arthropathy, causing mostly deformities of the foot [1-6]. The prev-
alence of Charcot arthropathy of the foot in a diabetic population 

is described up to 7.5% [7]. While the general clinician is aware 
of the prevalence of Charcot in the foot, the prevalence of Charcot 
arthropathy of other joints is unusual and literature is scarce. Other 
causes for Charcot include end stage renal failure, intra-articular 
corticosteroid injections, myelodysplasia, amyloidosis and con-
genital insensitivity for pain [8]. The leading cause of Charcot of 
the upper extremities is syringomyelia, which primarily results in 
changes in vital sensibility (i.e., mainly pain) due to degradation of 
nerve fibres in the lateral spinothalamic tract after compression of 
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the motoric ventral horn [2,9]. Input for the lateral spinothalamic 
tract enters the spinal cord through the radix posterior and crosses 
while ascending over one or two spinal cord segments to reach its 
final position in the contralateral funiculus lateralis. For obvious 
reasons, these crossing fibers are the first to be damaged in case a 
syrinx develops in the central part of the spinal cord. Patients pre-
senting with a painful or painless swelling of the joint and are often 
primarily referred to the orthopaedic surgeon for assessment of the 
affected joint. However, further assessment of the primary (neuro-
logical) cause and neurological phenomena by the neurosurgeon 
and neurologist is important when a Charcot elbow or shoulder is 
suspected. In contrast to syringomyelia, multiple sclerosis (MS) is 
even more uncommon as the potential underlying condition for a 
Charcot joint. However, case reports suggesting MS is related to the 
development of Charcot of the elbow or shoulder, give no patho-
logical explanation [10-12].

In this case series, two patients with Charcot of the elbow or 
shoulder are described, of which one patient has known syringo-
myelia, and one patient with MS, in which the diagnosis Charcot 
is doubtful. Both patients visited the outpatient clinic of orthopae-
dic surgery in the Maastricht University Medical Centre (MUMC+). 
This case report creates awareness of Charcot arthropathy in rela-
tion to neurological pathologies, with a proposal for the diagnostic 
process and treatment options.

Case Presentations
Patient A

Patient A is a 76-year-old, wheelchair bound, man known with 
primary progressing multiple sclerosis (PPMS). The patient has 
pain and loss of strength in his right arm, mainly in the shoulder 
and elbow, without a recent history of trauma. At physical exami-
nation of the right elbow joint patient showed an active flexion 
and extension of 100/20/0, while the passive range of motion was 
140/0/15. In addition, the right elbow joint appeared to be com-
pletely unstable. The radiograph and computed tomography (CT) 
of the right elbow showed a fracture with osteolysis of the lateral 
humeral condyle with complete luxation of the elbow joint (Figure 
1). The rheumatologist ruled out auto-immune causes for the ar-
thritis, including borealis infection. An open biopsy was performed 
which ruled out malignancy and tuberculosis. Synovial fluid from 
biopsy showed few leucocytes, with absence of erythrocytes (ESR 
2mm/h) and crystals (CCP < 7). However, this biopsy was compli-

cated by abscess formation in the elbow, which was treated by sur-
gical debridement of the right elbow. Patient presented with fever 
(T 38.7°C) and therefore antibiotic treatment was administered 
intravenously for seven days. Since cultures taken during surgical 
debridement showed growth of Corynebacterium simulans, Citro-
bacter koseri and Staphylococcus epidermidis, antibiotic treatment 
was continued for four weeks. Due to continuing serosanguinolent 
wound leakage, two weeks post-debridement a second surgery 
was performed in which additional surgical debridement was per-
formed, and an antibiotic spacer was placed in the elbow in com-
bination with an external fixator for stabilisation of the joint. The 
spacer was surgically removed ten weeks after implantation. Two 
months after spacer removal pain of the elbow increased in com-
bination with fever (T 39.4°C), resulting in again surgical debride-
ment with gentamycin beads and external fixator, combined with 
administration of antibiotics (Figure 2). Due to infection of the pin 
tract of the external fixator without resolvement, the external fix-
ator was removed and replaced by a brace. Patient was planned for 
arthrodesis. However, due to recurring infections and range of mo-
tion after several months of the right floating elbow of 110/10/0, 
arthrodesis was not performed, and brace was maintained.

Figure 1: Radiograph from July 2017 showing major destruction of 
the right elbow joint (A) lateral plane (B) frontal plane. Osteolysis 
of both cortical and trabecular bone is indicated by the arrows.  
Osteolytic areas are hypodense and blurry bordered, indicating 

loss of bone (osteolysis).
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Figure 2: Radiographic images of right elbow after surgery, during 
which an excessive debridement of the joint is performed and 
an external fixator is placed around the elbow joint for stability 
(December 2017). (A) Lateral plane (B) coronal plane. The arrows 
show areas of osteolysis. The medial epidcondyl is destructed, 
while the lateral epicondyl is clearly osteolytic. Furhermore, the tip 

of the olecranon is osteolytic (B). Figure 3: MRI myelum T2. Myelopathy at C4 with degenerative 
changes from C3-C4 to C6-C7 (circle).  The myelopathy can 
be recognised by the bulge of tissue into the grey line in the 
myelum. Myelopathy is localized without the presence of a syrinx 

(syringomyelia). 

The neurologist was consulted. After replacement of the exter-
nal fixator due to infection of the pin tract with a brace, an MRI 
scan was performed in February 2018, which showed myelopathy 
at C4 with degenerative changes from C3-C4 to C6-C7 possibly due 
to compression. The presence of a syrinx was excluded (Figure 
3). The neurologist concluded the Charcot could be explained by 
the damage to the spinal cord due to compression. However, the 
diagnosis PPMS is doubted since the changes seen on the MRI do 
not support this diagnosis but are thought to be of vascular origin. 
Further follow-up for spinal cord compression and a developing 
myelopathy will be conducted by the neurologist.

Patient B 

Patient B is a 55-year-old woman from Cameroon, known with 
idiopathic amyotrophic neuralgia of the brachial plexus, platybasia, 
and since 2012 Chiari I malformation with syringomyelia, which 
was treated surgically.

In 2012, the patient visited the outpatient clinic of the neurolo-
gy department with an atraumatic painful left arm during a period 
of six years. She claimed to have loss of strength and a tingling sen-
sation, hoarseness, left sided facial pain, and hyperesthesia of the 
left trunk and left upper extremity. The MRI of the cervical spine 
showed a major syrinx cervical until mid-thoracic (Figure 4B), 

thought to be the result of a combination of the Chiari-I malforma-
tion and platybasia. The syringomyelia was treated surgically using 
bony decompression, followed by intradural decompression of the 
Chiari-I malformation due to insufficient results. Despite success-
ful decompression, the patient returned nine months later with in-
creased pain of the left arm in combination with swelling of the left 
shoulder and fever (T 40.1°C). Loss of sensibility was found in the 
lateral side of the left arm with decreased range of motion of the 
left shoulder, with both anteflexion and abduction up to 50 degrees. 
Inflammation parameters in the blood were increased: erythro-
cyte sedimentation rate (ESR) 79mm/h, C-reactive protein (CRP) 
227mg/L and leucocytes 10.2*109/L. Radiograph of the shoulder 
showed a vanished humeral head, with degradation of the corti-
cal and trabecular bone, and osteolysis of trabecular bone in the 
humeral shaft, which was initially indicated as status after avas-
cular necrosis of the humeral head. Needle aspiration of the joint 
was not possible due to absence of a fluid collection on ultrasound. 
In addition to antibiotic treatment due to signs of infection, quan-
tiferon test for tuberculosis was performed which showed to be 
negative. Five days after the ultrasound a puncture was performed 
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with turbid liquid without bacterial growth. In addition, MRI of the 
shoulder showed a great hypodense cavity (differential diagnosis: 
abscess, tuberculosis) with involvement of the glenohumeral joint. 
This resulted in diagnosing Charcot shoulder related to a Chiari-I 
malformation with secondary syringomyelia. The MRI six months 
later showed complete disappearance of the humeral head, while 
the patient presented with continuing pain. The range of motion of 
the shoulder showed anteflexion of 90 degrees, retroflexion of 30 
degrees, abduction of 90 degrees, and a maximal adduction. The 
pain management team was consulted for continuing disabling 
pain of the shoulder.

Figure 4: A: MRI sagittal view T2 from 2017, five years after 
successful posterior fossa decompression. The syrinx has been 
successfully treated (collapsed). B: MRI sagittal view T2 from 2012. 
An evident syrinx is seen, which can be recognised by the white 

sack-shaped area indicated by the arrow.

The MRI of the cervical spinal cord two years later confirmed a 
stable image of a collapsed syrinx until the midthoracic area (Fig-
ure 4A). However, the patient returned to the outpatient clinic five 
months post-MRI due to pain and swelling of the left shoulder with 
highly limited shoulder function as a result of pain. Increased se-
rologic inflammation parameters were found (CRP 15mg/L, ESR 
42mm/h, leucocytes 4,5*109/L), and radiograph of the shoulder 
showed a ‘vanishing shoulder’ of the glenoid and humeral head 
(Figure 5). Furthermore, a PET-CT was performed to determine 
presence and location of an active infection. Consequently, the scan 
showed a hypodense cavity (differential diagnosis: abscess, tu-
berculosis) and excluded the presence of osteomyelitis (Figure 6). 
Cultures were negative, and tuberculosis was excluded. The patient 
was redirected to the neurologist for assessment of neurological 
signs of neuropathic arthropathy. The neurologist reported loss of 

strength of the deltoid and infraspinatus muscles with atrophy of 
the deltoid muscle, loss of vital sensibility and hyperesthesia of the 
left arm. Since this patient rejected surgery of the shoulder, treat-
ment mainly focussed on reduction of pain by the pain manage-
ment team. Patient did not receive a brace or any other therapy 
for maintenance of function. No further orthopaedic interventions 
were performed.

Figure 5: Radiograph of left shoulder showing a ‘vanishing 
shoulder’ (circle). The glenoid, as well as the head of the humerus 
is destructed and osteolysis is present. Both cortical and trabecular 

bone are affected by osteolysis.

Discussion
Underlying pathology

Several theories have been postulated for the relation between 
syringomyelia and Charcot. The most maintained theory is the 
neurovascular theory in combination with the neurotrauma theory 
[13]. According to the neurotrauma theory the loss of sensibility 
and somatic muscular reflexes that prohibit joint damage by limit-
ing the range of movement, result in repetitive micro trauma in the 
joint, eventually leading to destruction of the joint. Destruction of 
the joint may occur or progress even though the syringomyelia has 
been treated sufficiently. This can be the result of progressing mi-
cro trauma of the joint since the sensibility of the arm is decreased 
due to degradation of pain receptors. In addition, the neurovascu-
lar theory states that disruption of the neurovascular reflex due to 
sensory deficits, leading to persistent hyperaemia and active bone 
resorption by osteoclasts, eventually results in the development of 
a Charcot joint [2,8,13]. However, an explanation for the unilateral 
presentation and localisation in the upper extremities remains un-
known.
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Figure 6: The PET-CT shows increased FDG uptake in the soft tissue 
at the site of the absent humeral head (white arrows), accompanied 
by a photopenic area. This image can be associated with an abscess. 
According to the radiologist, this PET-CT is suggestive for the 
presence of an abscess in the left shoulder region at the site of 
the absent humeral head. The PET-CT was not suggestive for the 
presence of osteomyelitis due to the absence of ossal structures. 
The radiologist suggested performing a puncture of the lesion to 

exclude tuberculosis, since the symptoms were recurrent.

In contrast to the known relation between syringomyelia and 
Charcot, multiple sclerosis is a less known cause for Charcot. In the 
literature, some cases with MS and Charcot are described without 
a clear explanation for the relation between these diseases. It is 
hypothesised that patients with MS are more prone for the devel-
opment of syringomyelia due to necrosis of MS plaques eventu-
ally resulting in the development of a syrinx [10-12,14]. However, 
it is hypothesised that necrosis of the plaque results in a short-
segmented hydromyelia, which is less aggressive than a more ex-
tensive (holocord) syringomyelia. It is dubious if the volume and 
pressure of the syrinx due to the MS plaque are of sufficient size to 

result in compression of the dorsal root and eventually in develop-
ment of a Charcot joint.

Diagnosis of Charcot arthropathy

Since the symptoms of a Charcot elbow or shoulder are vague, 
it is difficult to diagnose Charcot arthropathy. Patients are often 
firstly consulted by the orthopaedic surgeon due to symptoms that 
originate from the joint. This often takes place before neurological 
symptoms become manifest. Patients may present with a painful or 
painless joint, instability of the joint, swelling, fever, and dysfunc-
tion without obvious previous trauma. Furthermore, distinction 
between infection or Charcot arthropathy may be difficult, since 
the patient may present with fever and increased inflammatory 
parameters. In addition, neurological symptoms include decreased 
sensitivity for temperature and pain, loss of strength and patho-
logical reflexes in the affected extremity [15-22].

If a Charcot joint is suspected, it is important to redirect the pa-
tient to the neurologist or neurosurgeon for further examination 
of neurological symptoms, including loss of strength and changes 
in sensibility. Furthermore, the neurologist may decide to make an 
MRI scan of the cerebrum, craniocervical junction and spinal cord 
for the detection of a possible syringomyelia or localisation of a MS 
plaque that could result in Charcot of the shoulder or elbow joint. 
In addition, X-rays of the joint should be performed to detect pos-
sible osteolysis of the joint. Furthermore, PET-CT may be beneficial 
in determination of an active inflammation process.

It is important to exclude other causes of arthropathy, includ-
ing Borrelia infection, tuberculosis or rheumatoid arthritis trough 
biopsy of the affected tissue or puncture of the joint. However, as 
shown in case A, biopsy may be complicated by infection.

Treatment

Treatment of Charcot arthropathy is primarily based on pres-
ervation of the function of the affected joint and reducing further 
degradation of the joint [22-24]. Possible underlying neurological 
cause (e.g., syringomyelia) should be treated prior to treatment of 
the affected joint hoping to prevent or to slow down progression of 
the destruction of the joint [1,2]. However, there is no consensus 
concerning the optimal treatment for Charcot of the shoulder or 
elbow. 
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Patient A was treated surgically due to a secondary infected 
joint which resulted from the open biopsy. However, as was de-
scribed in the literature and previous case reports, surgical treat-
ment of the affected joint often fails and results in arthrodesis of 
the joint. Arthroplasty in an early active osteolytic stage is not rec-
ommended due to weakness of the bone and surrounding tissue 
of the affected joint, and the progressive potential of the disease 
[8,23]. However, several years after treatment of the syringomyelia, 
arthroplasty may be beneficial in the treatment of Charcot shoul-
der as was shown by Crowther., et al. [9]. and Schoch., et al. [23]. In 
the study of Schoch., et al. ten Charcot shoulders were treated with 
arthroplasty which resulted in pain relief and improved motion in 
most patients [4]. Despite failing of surgical treatment in case A, 
this does not dissuade surgical treatment of Charcot shoulder since 
this case was complicated by infection after biopsy.

In patient B, the syringomyelia was treated sufficiently (syrinx 
collapse), which could prevent the development of a Charcot joint. 
However, in this patient, the damage to the joint was progressing 

Figure 7: Decision tree for diagnostics for Charcot elbow or shoulder. The neurological and radiographic assessment should be performed 
in parallel in order to speed up the diagnostic process. When Charcot arthropathy of the upper extremities is suspected, both neurological 
assessment and radiographic assessment are of great importance. For the neurological assessment, loss of (vital) sensibility is examined. 
With intact (vital) sensibility, Charcot arthropathy is less likely. However, when sensibility is affected, further examination is needed. Since 
Charcot arthropathy in the upper extremities is proven to be related with spinal cord pathology, a MRI of the spinal cord and/or brain is 
recommended. The presence of e.g., syringomyelia will increase the probability of Charcot arthropathy. Radiographic assessment starts 
with x-ray imaging of the affected joint. Absence of joint fracture with osteolysis rules out Charcot arthropathy. However, presence of joint 
fracture with osteolysis needs further examination. PET-CT may be used to detect an inflammatory process at the location of the affected 
joint. Joint puncture may be useful to exclude other causes of arthritis (e.g., tuberculosis). Exclusion of other causes for the arthritic joint, 

in combination with positive findings from the neurological assessment increase the probability for Charcot arthropathy.

due to irreversible loss of sensibility resulting in repetitive micro-
trauma to the shoulder, as described according the neurotrauma 
theory. This shows that despite sufficient treatment of the syringo-
myelia, Charcot joint may still develop due to irreversible damage 
to the motor nerves in the dorsal root. Hence, early diagnosis and 
treatment aimed at syrinx collapse is important in order to prevent 
further damage to the joint. In order to maintain the function of the 
affected joint, repetitive trauma and instability should be reduced 
and range of motion should be maintained using braces and physi-
cal therapy [9,22]. Therefore, immobility of the joint is not recom-
mended.

Recommendations
Early diagnosis of Charcot arthropathy of the upper extremities 

may result in maintenance of the function of the joint. Therefore, 
it is important to start the diagnostic process as soon as the phy-
sician suspects a Charcot joint. A standardised diagnostic process 
may help with early diagnosis of Charcot arthropathy of the upper 
extremities. A proposal for diagnostic process is shown in figure 7.
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The first step in the diagnostic process is the neurological, and 
radiological assessment. Since Charcot arthropathy is a multi-
specialty problem, collaboration between radiologist, neurologist, 
neurosurgeon and orthopaedic surgeon is essential. The neurolo-
gist will establish possible loss of sensibility. Depending on the 
presence and location of the sensibility loss, the neurologist may 
decide to perform a MRI of the spinal cord and/or cerebrum to es-
tablish the possible primary cause of the sensibility loss, including 
syringomyelia or MS. Both cases illustrate the well-known relation 
between destruction of spinal cord structures - in particular dorsal 
root, crossing fibers to the contralateral ascending spinothalamic 
tract, and motor system including cells in the anterior horns and 
fibers in the descending lateral corticospinal tract - and occurrence 
of Charcot elbow or shoulder. A basic neurological assessment 
should be part of the orthopaedic physical examination with both 
painful, and painless joint swelling of the shoulder and elbow. If 
the MRI does not show spinal cord pathology, Charcot arthropathy 
becomes less likely. However, Charcot arthropathy cannot be ruled 
out completely, since this could also be caused by other factors (in-
cluding alcoholism, renal failure) even though these tend to cause 
neuropathic arthropathy in the lower extremities.

In the meanwhile, it is important to take a closer look at the af-
fected joint using diverse imaging modalities. First, x-ray imaging 
is used to establish the presence of joint pathology, especially oste-
olysis. If joint pathology is absent, Charcot arthropathy is excluded. 
However, if osteolysis is combined with a fracture, further assess-
ment is needed. PET-CT may be used to detect an inflammatory 
process, while CT may be used to further study the osteolysis and 
destruction of the joint, as well as an eventual osteomyelitis. An 
MRI may be performed to study bone marrow oedema or abnor-
malities in surrounding soft tissues. In addition, puncture of the af-
fected joint is recommended to exclude other causes of the arthritic 
joint (e.g., tuberculosis). If no other cause for the arthritic joint is 
detected, the likelihood of a Charcot arthropathy is increased.

Conclusions

A multidisciplinary approach is essential for the treatment pro-
cess in Charcot arthropathy. Not only for the completeness, but 
also for the duration of the diagnostic process. This is of great im-
portance, since - as discussed above - early diagnosis of Charcot 
arthropathy may prevent further destruction of the affected joint 
and thus preserve function of the joint. Therefore, it is important to 

redirect patients to a multidisciplinary health care centre. It is recom-
mended to focus treatment on preservation of joint function in addi-
tion to treatment of the underlying neurological cause.
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