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Abstract

Purpose Neuroarthropathy is a progressive joint degeneration secondary to neurological diseases. In the upper extremity,
the shoulder is the most exposed, and it is mainly caused by syringomyelia. This condition is rare; therefore, the literature
has documented only a few case reports or case series of small groups of patients.

Methods We collected data about patients with shoulder arthropathy due to syringomyelia who were treated in our two insti-
tutes and collected among members of the Polish Shoulder and Elbow Society. Our analysis was based on epidemiological
data, symptoms, and clinical examinations. We also examined the results of diagnostic tests, including—spinal cord MRI
and shoulder X-ray, and treatment methods and their effectiveness.

Results The examined group included 10 women with an average age of 63 years. Of these, nine patients reported pain, seven
reported—swelling, and nine reported—weakness. In every patient, diagnosis was confirmed by X-ray of the shoulder with
joint degeneration and MRI of the spinal cord with syrinx. Two patients were operated with reverse shoulder arthroplasty;
the first one had excellent result—significant active range of motion improvement and reduction of symptoms, and the second
one had a good result—pain relief and moderate range of motion improvement. Other patients were conservatively treated,
resulting in total or partial symptoms relief but without significant range of motion improvement.

Conclusion Charcot shoulder secondary to syringomyelia was mainly manifested by range of motion limitation, swelling,
and pain. Both conservative and surgical treatments could be a good solution. However, if reverse arthroplasty is technically
possible, it seems to be the most promising treatment for recovering function.
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Introduction

The most common etiology of shoulder neuropathic arthrop-
athy is syringomyelia. It is a rare and slowly progressive
spinal cord disease that destroys the spinal cord’s substance
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and leads to neurological symptoms and abnormalities, such
as loss of pain and temperature sensation, weakness, and
arthropathy [1, 2]. Among a group of patients with syringo-
myelia, approximately 20-30% eventually develop a typical
Charcot shoulder [3]. Joint-related symptoms are sometimes
the first manifestation of syringomyelia. Typically, patient
presents to an orthopedic surgeon with shoulder pain, stiff-
ness, and swelling [1, 4-6]. When the shoulder is affected, it
will usually lead to progressive degeneration of the humeral
head and glenoid. Bone fragmentation and absorption or
separation of large, displaced bone fragments have been
diagnosed on radiographic evaluation [7, 8]. The neuroar-
thropathic shoulder differs from idiopathic osteoarthritis
of the shoulder in the presence of additional neurological
symptoms, massive bone loss and high inflammation.

So far, there have only been a few case reports of shoulder
degeneration due to syringomyelia, and our understanding
of pathophysiology, clinical picture, and management is still
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quite limited. Therefore, the aim of our study is to present
our case series of neuroarthropathic shoulders secondary to
syringomyelia, with a focus on epidemiological data, clinical
picture presentation, treatment methods, and their effective-
ness. To the best of our knowledge, this is the first such
extensive case series described in the literature. Some sur-
geons avoid surgery on patients with a Charcot joint because
of reports of early loosening due to the progressive bone loss
seen with this disease. In our series, we present two patients
successfully treated with shoulder arthroplasty.

Materials and methods

This was a retrospective study based on a series of 10
patients with shoulder neuroarthropathy related to syringo-
myelia. The patients were qualified based on the following
inclusion criteria:

—radiographic features of shoulder arthropathy based on
shoulder X-ray (AP and axial views),

— characteristic neurological symptoms of syringomyelia,
—syrinx in the cervical spine based on magnetic reso-
nance imaging (MRI),

—and the minimal time of onset 2 years. Most journals
require at least 2 years of observation, so we have applied
this period of observation. However, the shortest obser-
vation time in our group was 3 years. Time of follow-up
was considered as the time since onset of the shoulder
symptoms. This was not always the time of an established
diagnosis, since shoulder symptoms are initially not spe-
cific to syringomyelia.

Patients’ data were collected from both institutions (seven
patients) and also from the survey conveyed among members
of the Polish Shoulder and Elbow Society (three patients).
For the initial data collection, we used a unified question-
naire sent to orthopedists, containing questions about epi-
demiological data, clinical symptoms, shoulder degenera-
tion on X-ray, cervical spine MRI, and type and effect of
treatment.

All patients were specifically examined for the presence
of particular symptoms: shoulder pain, swelling, weakness,
sensory dysfunction, and balance problems. Clinical exami-
nation relied on active range of motion (ROM), including
flexion, and internal and external rotations. In every case,
pain and temperature sensation was assessed. Two patients
treated with reverse shoulder arthroplasty (RSA) and two
patients treated conservatively were followed prospectively
for a minimum of 3 years.

The degree of joint destruction of both the humeral head
and glenoid was rated in every case based on the most recent
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shoulder X-ray (two views). For both components, three
stages were distinguished: no X-ray changes, partial degen-
eration (< 50%), and a massive degeneration (>50%). This
evaluation was a part of a larger project.

The evaluation of cervical spine MRI included the length
and localization of the syrinx and identification of Arnold
Chiari malformation.

This study was approved by Ethical Committee of Poznan
University of Medical Sciences (number 162/17 from
02.02.2017).

No advanced statistical analysis or correlations were per-
formed due to the low number of patients; however, com-
plete patients’ data are presented in Table 1.

Results
Demographic data

All of our patients were women, with an average age of
63 years (min. 24, max. 76). One patient had bilateral
shoulder arthropathy. Among the rest, the left shoulder was
affected in five patients, and the right shoulder was affected
in four patients.

Clinical picture

The most common shoulder complaints were: significant
active and passive range of motion limitations, which
occurred in all 11 arthropathic shoulders. Other complaints
included—pain in nine shoulders, swelling—in seven, and
weakness—in nine shoulders. Several additional symptoms,
characteristic of syringomyelia were reported: sensory dys-
function (lack of pain and temperature sensation)—eight
patients, balance problems—four patients, and lower limbs
weakness—one patient. Both shoulder pain and limitation of
active motion were the most disabling complaints in nearly
all patients. Average ranges of active motion were limited to
65° (£29, 20-140) for flexion, 36° (+ 18, 20-80) for internal
rotation, and 26° (+22, 0-60) for external rotation.

Imaging

In all cases, the humeral head showed significant signs of
degeneration. In eight shoulders, the humeral head was
completely destroyed, so its shape could not be identified
(Fig. 1). Based on an X-ray view, in three cases, partial head
degeneration occurred, affecting over 50% of the humeral
head cortex. The glenoid was intact on the X-ray in three
cases. Partial loss of glenoid shape occurred in five shoul-
ders. In three cases, the radiological shape of the glenoid
was lost entirely.
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Table 1 Patients’ data

Patient Age Sex Side Symptoms before ROM before treat- Treatment Symptoms  ROM after treatment
treatment ment (Flexion/Inter- after treat-  (Flexion/Internal rota-
nal rotation/External ment tion/External rotation)
rotation)
76  Female Letf Swelling, weakness ~ 20/20/0 Reverse arthroplasty ~ Relief 140/45/40 improved
58 Female Right Pain, swelling 60/50/0 Reverse arthroplasty ~ Relief 90/50/40 improved
70  Female Right Pain, swelling, weak-  60/30/50 Conservative (physi- Relief 120/60/60 improved
ness otherapy, drugs)
4 69 Female Right, Left R—weakness L— R—50/60/45 Conservative (physi- Partial relief R—50/60/45
pain, swelling, L—45/20/0 otherapy) L—45/20/0
weakness no change
5 68 Female Right Pain, swelling, weak- 50/30/40 Conservative (physi- Relief 50/30/40 no change
ness otherapy)
6 72  Female Letf Pain, weakness 70/30/50 Conservative (physi- Partial relief 70/30/50 no change
otherapy)
7 68  Female Letf Pain 80/30/10 Conservative (physi- Partial relief 80/30/10 no change
otherapy, drugs)
8 64  Female Letf Pain, swelling, weak- 80/20/10 Conservative (physi- No relief 80/20/10 no change
ness otherapy, drugs)
9 24 Female Letf Pain, weakness 140/80/60 Conservative (physi- No relief 140/80/60 no change
otherapy)
10 61 Female Right Pain, swelling, weak- 60/20/20 Conservative (physi- Partial relief 90/30/30 improved

ness

otherapy, drugs)

(recurrent
inflamma-
tion)

R—right, L—left, ROM—range of motion

Fig. 1 X-ray of a completely destroyed humeral head

The MRI of every patient showed syrinx in the cervical
spinal cord expanding through the average length of 7, 5 seg-
ments (4,5, 4-20). (Fig. 2) We identified one patient with
Arnold Chiari malformation on a spinal cord MRI.

Fig.2 MRI scan of a spinal cord with a syrinx

Treatment

Eight patients were treated non-operatively with physiother-

apy and/or anti-inflammatory medications. In two cases, it
resulted in an improved active range of flexion: in one from
60 to 120° and the second from 60 to 90°. Five patients (out

of eight) remained with significantly limited ROM despite
an attempt of therapy. None of them were able to lift an arm
to the shoulder level. One patient had a fairly functional
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elevation that was not further affected by exercises. Six
patients reported significant partial or complete pain relief
over the course of the treatment and time.

The two most recent patients were treated surgically by
reverse shoulder arthroplasty (RSA). One of them expe-
rienced immediate dislocation that had been treated with
closed reduction and 4 weeks immobilization in cast, even-
tually followed by a successful rehabilitation program. At
their 4 years follow-up, this patient improved active flex-
ion from 20 to 140°, internal rotation from 20 to 45°, and
external rotation from O to 40° (Fig. 3). Her UCLA score
improved from 6 to 27 [9], and her shoulder remained stable
and functioned well at 4 years mark. (Fig. 4) Another patient
treated with RSA also achieved good treatment results with
improvement of active flexion from 60 to 90° and exter-
nal rotation from O to 40°. Internal rotation remained on
the level of 50° 3 years after the surgery. Her UCLA score
improved from 8 to 22. (Fig. 5).

Fig. 3 Patient 1’s—<linical picture before and after RSA at the 4-year
follow-up

Fig.5 Patient 2’s a—preoperative X-ray, complete destruction of the
humeral head, partial destruction of the glenoid; b—postoperative
shoulder X-ray

Discussion

Shoulder neuroarthropathy is a slowly progressive joint
degeneration, often diagnosed at an advanced stage, occur-
ring in patients with neurological disease (mainly syringo-
myelia localized in the cervical segments) [10, 11]. This
condition develops over the years, causing significant limi-
tations in shoulder function [1, 7, 11]. Syringomyelia is a
rare disease (8, 4/10000) and only 20-30% of patients will
develop a secondary shoulder arthropathy [3, 7]. Within the
upper limb, the shoulder is the most common localization,
although it is still an uncommon problem [2, 8, 10, 11]. No
guidelines have been published so far about the diagnosis
and treatment of such a group of patients. There have been
only a few case reports, with very few cases described and
one systematic review that summarized cases available in
the literature [1]. The largest published groups included
five patients (six shoulders) reported by Atalar et al. [3],
three patients by Matsuhashi et al. [12], and three patients
by Ruette et al. [8]. To the best of our knowledge, this is the
largest series of patients with shoulder arthropathy second-
ary to syringomyelia reported so far in the literature. We
have attempted to summarize the most common complaints
and presented a standardized approach to diagnostics and the
possibilities of treatment of the disorders.

Fig.4 Patient 1’s a—preoperative X-ray, complete destruction of the
humeral head, partial destruction of the glenoid; b—immediate post-
operative X-ray, dislocated RSA; c—X-ray at follow-up after 4 weeks
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of case immobilization and rehabilitation program; and d—X-ray at
follow-up 4 years after the surgery
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Our patients complained about the two most clinically
relevant problems: pain and major reduction of shoulder
function, especially by limitation of the active range of
motion. We confirmed that patients still experienced severe
pain despite typical for syringomyelia pain and temperature
sensory loss. This was also confirmed by Atalar et al. [3]
and Wang et al. [2]. We found that eight out of ten patients
had sensory disorders, and only one patient did not report
shoulder pain. Pain in syringomyelia has been previously
reported as a common complaint and considered as central
[13, 14]. Therefore, the pain level does not have to be related
to the grade of joint destruction. The possible reasons for
feeling pain in syringomyelia might be the loss of sensory
balance due to disjunction between the anterolateral and dor-
sal columns of the spinal cord or abnormal levels of some
neurotransmitters, such as substance P [15-17]. Previous
reports indicate that neurosurgical treatment should be con-
sidered in syringomyelia. According to current knowledge,
early neurosurgical treatment often results in stabilization
or a slight improvement of symptoms for most patients,
provided that there is no irreversible damage to the spine
[16]. The most important goal of neurosurgical treatment is
to prevent further enlargement of the cavity and damage to
the remaining parts of the spinal cord. However, in our case
studies, both conservative and surgical shoulder treatment,
conducted without neurosurgical intervention, eliminated
shoulder pain in four patients and reduced it in another four
patients within a period longer than 3 years. Based on our
analyses of the cases available in the literature, we believe
that pain reduction in Charcot shoulder is a natural stage in
the course of the disease and often does not depend strongly
on the type of treatment used. Most of the patients experi-
enced the following course of the disease: slight pain and
limitation of shoulder function, sudden deterioration of func-
tion with severe pain and swelling, and then obtaining a
stable reduction of pain with a significant limitation of the
range of motion and weakness.

Shoulder X-ray analysis showed that humeral head
destruction is more common and severe than glenoid
destruction. Every patient with significant glenoid destruc-
tion also showed advanced head degeneration. Similar find-
ing was reported by Atalar et al. [3] and Matsuhashi et al.
[12]. It is highly probably that the destruction process of the
shoulder in this condition begins within the head and sec-
ondarily involves the glenoid. This phenomenon is hard to
explain. If the microvascular disturbance was part of the pro-
cess, then features similar to avascular head necrosis, which
typically involves the humeral head and not glenoid, should
be presented. Another similar condition in which the head
is first affected is primary osteoarthritis of the glenohumeral
joint, which also starts mostly at the head and affects the
head more severely.

A significant number of cases presented in the litera-
ture showed advanced shoulder degeneration, so it can be
expected that the natural course of shoulder arthropathy
evolves to its total degeneration [1, 6, 8, 18-20]. These
observations suggest that this condition should be treated
early. Decision about potential reverse arthroplasty should
be considered and not postponed before glenoid becomes
completely destroyed.

Most orthopedic surgeons seem to treat this arthropa-
thy with physiotherapy and anti-inflammatory medications
[1, 4]. Conservative treatment can be a good solution for
patients suffering mostly from pain. Six out of eight patients
in our series who were treated conservatively had partial or
total pain relief, but only two of them experienced improve-
ment in active shoulder mobility. This approach may not
meet the more functional expectations of patients. From our
experience, there is no optimal and particularly effective
conservative treatment that can be recommended. However,
we believe that at a very early stage, some form of physi-
otherapy and anti-inflammatory medication should be the
first line of treatment. Such treatment may also be effective
to some extent at late stages, at which no surgical treatment
is possible or is contraindicated.

For select patients, shoulder arthroplasty may be a bet-
ter option. Some authors presented satisfactory results after
humeral head replacement with preserved or repaired rota-
tor cuff [1, 12]. With the advances and growing experience
with reverse shoulder arthroplasty, the latter may be a better
option in the view of severe bone destruction, instability,
and soft tissue damage that occurs in neuropathic shoul-
der. Ueblacker et al. also described a good result of bilateral
RSA in a 62-year-old woman with advanced shoulders neu-
roarthropathy [11]. Both of our patients regained function
after RSA, and in the short-term follow-up, they remained
satisfied.

The option of RSA should be considered early, before
complete destruction occurs. There is one major prerequisite
for installing the baseplate: the glenoid must be in a well-
preserved condition. Humeral state is much more forgiving
and easier to properly address with modular stem designs.
In most cases, patient evaluations should include thorough
imaging (MRI, CT) of both bone and soft tissue [12, 21, 22].
Published data on RSA, or arthroplasty in general, in neu-
ropathic shoulder is very limited. Schoch et al. published a
study based on a group of ten patients with Charcot shoulder
treated with arthroplasty. The study included three patients
with syringomyelia, with results encouraging consideration
of arthroplasty in this condition [21]. No strict recommenda-
tions on the application of arthroplasty can be offered yet;
however, for such a disabling shoulder disorder, arthroplasty
might be a good solution, provided that the glenoid is well
preserved. Moreover, Walecka et al. proved that RSA could

@ Springer



1280 European Journal of Orthopaedic Surgery & Traumatology (2022) 32:1275-1281

restore shoulder proprioception, which is very valuable in
this condition [23]. However, we believe that a longer fol-
low-up after RSA is important, particularly for evaluation of
possible glenoid resorption. The balance of the benefits and
risks of the procedure have to be considered with caution.
Other contradictions to RSA may also appear. One of our
patients was disqualified from surgery based on a general
health condition and serious neurogenic balance problems.

In this study, one of the deciding factors in choosing a
treatment method after conservative treatment failed was
glenoid condition. Among conservatively treated patients,
radiographic images varied: three shoulder had preserved
intact glenoid, three had partial glenoid degeneration, and
three had total or almost total glenoid degeneration. Patients
without at least a partially preserved glenoid were disquali-
fied from RSA. Other reasons for withdrawing from surgery
included: sufficient improvement after conservative treat-
ment, general health conditions, and lack of patient con-
sent. At the beginning of our study, we also believed that
conservative treatment was promising. However, an analysis
of the clinical picture and the increasingly frequent reports
of arthroplasty in the neuroarthropathic shoulder prompted
us to change our perception of treatment for this condition.

This study has several limitations. The series was not
large enough to draw conclusions based on advanced sta-
tistical analysis. The group was also quite heterogeneous in
terms of the stage of arthropathy and treatment. Only two
patients underwent surgery, and the rest of the patients were
conservatively treated. Another limitation is the retrospec-
tive nature of this research. Despite these limitations, to the
best of our knowledge, this study is the largest case series
reported so far. All patients had fairly uniform evaluations
with numerous variables analyzed, including patients symp-
toms, shoulder image, and morphology of the spinal cord.
We believe these analyses also provided a general view of
treatment options and their effectiveness in shoulder arthrop-
athy secondary to syringomyelia.

Conclusions

Charcot shoulder secondary to syringomyelia is a devastat-
ing disease with severe pain, ROM limitations, swelling,
and weakness. A diverse radiological picture is expected in
clinic, with the head usually more affected than the glenoid.
The main clinical problems are: pain and major reduction of
shoulder function, especially active range of motion limita-
tion. Both conservative and surgical treatments may be a
good solution. However, if reverse arthroplasty is technically
possible, it seems to be the most promising treatment for
recovering function
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