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Abstract
BACKGROUND 
Charcot neuroarthropathy (CN) is a systemic disease characterized by progressive 
bone loss and destruction, which is usually closely related to diabetes, HIV, etc. 
However, CN caused by syringomyelia accounts for only 5% of CN cases; the 
shoulder and elbow are most often involved, and the hip joint is rarely affected. 
As a rare factor, cervical spondylotic myelopathy (CSM) can be associated with 
syringomyelia, which is scarcely reported in the literature. Here, we present the 
first case report to date of CN of the hip caused by syringomyelia secondary to 
CSM.

CASE SUMMARY 
We describe a 76-year-old male patient who was diagnosed with CSM due to neck 
pain and weakness of limbs 16 years ago. Four years ago, he noticed recurrent 
swelling of the right hip with pain and was diagnosed with degenerative arthritis. 
Recently, however, his symptoms gradually worsened, and because of 
progressive pain, destabilization and weakness of the right hip, he was admitted 
to our hospital. Through systematic physical, radiographic and laboratory 
examinations, we finally reached a diagnosis: CN of the right hip associated with 
syringomyelia secondary to CSM. After comprehensive evaluation of the patient's 
condition, we performed right total hip arthroplasty. During the follow-up, the 
patient felt well clinically and could walk independently with a knee brace.

CONCLUSION 
We suggest a possible etiological association between CSM and syringomyelia, 
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which may reflect a potential pathogenesis of CN. We encourage clinicians to 
actively carry out a detailed medical history and comprehensive physical and 
imaging examinations in patients with joint lesions, especially chronic shoulder 
neck pain, to rule out the possibility of this association, which plays a crucial role 
in the early diagnosis of CN. Arthroplasty may no longer be an absolute contrain-
dication to surgical treatment of CN. Reasonable selection of the surgical strategy 
can markedly improve the clinical symptoms and quality of life of patients.

Key Words: Cervical spondylotic myelopathy; Syringomyelia; Hip; Charcot neuroarthro-
pathy; Case report

©The Author(s) 2022. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: We report an unprecedented case of Charcot neuroarthropathy (CN) of the 
right hip associated with syringomyelia secondary to cervical spondylotic myelopathy 
(CSM). After comprehensive evaluation of the patient's condition, we performed right 
total hip arthroplasty. During the follow-up, the patient felt well clinically and could 
walk independently with a knee brace. We suggest a potential etiological association 
between CN and CSM complicated by syringomyelia, which reminds clinicians to 
actively carry out comprehensive physical and imaging examinations in patients with 
joint lesions, especially chronic shoulder neck pain, to rule out the possibility of this 
association. Detailed medical history acquisition and comprehensive examination play 
a crucial role in the early diagnosis of CN. Arthroplasty may no longer be an absolute 
contraindication to surgical treatment of CN. Reasonable selection of the surgical 
strategy can markedly improve the clinical symptoms and quality of life of patients.

Citation: Lu Y, Xiang JY, Shi CY, Li JB, Gu HC, Liu C, Ye GY. Cervical spondylotic 
myelopathy with syringomyelia presenting as hip Charcot neuroarthropathy: A case report and 
review of literature. World J Clin Cases 2022; 10(3): 1077-1085
URL: https://www.wjgnet.com/2307-8960/full/v10/i3/1077.htm
DOI: https://dx.doi.org/10.12998/wjcc.v10.i3.1077

INTRODUCTION
Charcot neuroarthropathy (CN), or Charcot joint, is a systemic disease characterized 
by progressive bone loss and destruction of the joints and/or spine usually 
accompanied by dysfunctions of sensitive and autonomic nerves and is reported to be 
closely associated with diabetes mellitus, HIV, chronic alcoholism, end-stage renal 
disease, gigantism, intra-articular steroid injections, peripheral neuropathy, 
meningomyelocele, multiple sclerosis, myelodysplasia, leprosy, amyloidosis, and 
congenital pain insensitivity[1-3]. However, CN caused by syringomyelia accounts for 
approximately 5% of CN cases[4]. A retrospective study showed that syringomyelia-
associated CN most often involves the shoulder (17 of 33, 50.0%) and elbow (17 of 33, 
50.0%), while the hip joint is rarely involved (1 of 33, 2.94%)[5]. To date, a few cases of 
CN associated with syringomyelia have been reported, but a case report of CN of the 
hip caused by syringomyelia secondary to cervical spondylotic myelopathy (CSM) has 
never been published. Therefore, the purpose of this report is to discuss this rare 
pathological association and to provide new insights into the surgical treatment of CN.

CASE PRESENTATION
Chief complaints
A 76-year-old male patient presented to the Department of Orthopedics of our hospital 
complaining of worsening progressive right hip pain, a limp when walking and 
weakness of the right hip. He was admitted to our hospital.

http://creativecommons.org/Licenses/by-nc/4.0/
http://creativecommons.org/Licenses/by-nc/4.0/
http://creativecommons.org/Licenses/by-nc/4.0/
https://www.wjgnet.com/2307-8960/full/v10/i3/1077.htm
https://dx.doi.org/10.12998/wjcc.v10.i3.1077
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Figure 1 Magnetic resonance imaging of the cervical spine. Cervical syringomyelia at C4 (white arrow); cervical disc herniation and spinal stenosis from 
the C3 to C7 Levels.

History of present illness
The patient’s symptoms started four years ago with recurrent swelling of the right hip 
with mild pain, which had worsened in the last 48 h.

History of past illness
The patient initially presented with neck pain and weakness in all four limbs 16 years 
ago and was diagnosed with cervical spondylosis, which was treated conservatively.

Personal and family history
The patient had an unremarkable personal and family history.

Physical examination
The patient reported mild pain with flexion and extension of the cervical spine and 
activity limitation. Apparent swelling was observed in the left hip, and more than 110 
mL of clear yellowish joint fluid was extracted. The active range of motion of the right 
hip was recorded as follows: flexion 90°, abduction 30°, internal rotation 20°, and 
external rotation 35°, with pain in all directions. The visual analog score was 6/10 
points, and the Harris hip score (HHS) was 56 points. Neurologically, the sensation of 
pain and temperature in the upper and lower extremities was decreased, and proprio-
ception and position sensation were normal. A pathologic reflex was not elicited. Both 
upper limbs and the right lower limb exhibited weakness with a muscle strength of 
4/5, the muscle strength of the left lower limb was normal at 5/5, the right abductor 
had a muscle strength score of 5/5, and the modified Japanese Orthopedic Association 
score for CSM was 9/17 points. The bone mineral density (BMD) of the hip was 0.45 
g/cm2, and the T score was -2.9. Laboratory results were nonspecific.

Laboratory examinations
Blood biochemistry and urine analyses were normal. Electrocardiogram, chest X-ray 
and arterial blood gases were also normal. The BMD of the hip was 0.45 g/cm2, and 
the T score was -2.9.

Imaging examinations
Magnetic resonance imaging (MRI) of the cervical spine showed cervical 
syringomyelia at C4, cervical disc herniation and spinal canal stenosis from the C3 to 
the C7 levels (Figure 1). Cervical computed tomography (CT) revealed destruction of 
the vertebral body at C4 and C5–7 vertebral body assimilation (Figure 2). Three-
dimensional CT reconstruction, CT scans, and X-rays of the right hip joint showed 
joint space loss, articular surface collapse, and destructive changes in the acetabulum 
and femoral head (Figure 3A-C). T2W1 MRI of the right hip showed articular cartilage 
loss, degeneration of the joint, disordered soft tissue, and apparent joint fluid 
(Figure 3D).

FINAL DIAGNOSIS
The final diagnosis was CN of the hip associated with syringomyelia and CSM.
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Figure 2 Computed tomography of the cervical spine. A: C4 vertebral body destruction; B: C5-7 vertebral body assimilation.

Figure 3 Right hip joint. A: Computed tomography (CT) three-dimensional reconstruction; B: CT; C: X-ray. Joint space loss, articular surface collapse, and 
destructive acetabulum and femoral head changes; D: Right hip magnetic resonance imaging, T2W1. Articular cartilage loss, joint degeneration, soft tissue disorder, 
and obvious joint fluid were observed.

TREATMENT
We performed total hip arthroplasty (THA) on the right hip (Figure 4) with a cement-
type Lubinus anti-dislocation acetabular cup, D = 50 mm (Walde mar Link, Germany). 
We conducted pathological examinations on specimens of the right femoral head and 
synovial tissue collected intraoperatively. Tissue degeneration, calcification, small 
vascular proliferation and a multicore giant cell response were observed in some 
regions of femoral head tissue sections, and capillary hyperplasia with acute and 
chronic inflammatory cell infiltration, local tissue denaturation, and calcification were 
observed in synovial tissue sections (Figure 5). The pathologist considered that the 
pathological changes were consistent with CN.
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Figure 4 Right hip X-ray film after total hip arthroplasty.

Figure 5 Pathological results. A: Right femoral head tissue sections during surgery. Tissue degeneration, calcification, small vascular proliferation and a 
multicore giant cell response in some regions; B: Synovial tissue sections of the right hip joint during the operation. Capillary hyperplasia was accompanied by 
infiltration of acute chronic inflammatory cells, local region tissue denaturation and calcification.

OUTCOME AND FOLLOW-UP
At the 6-mo follow-up, the patient felt clinically well, with no pain, joint fluid 
collection, or hip dislocation, and could walk independently with a knee brace. The 
right lower limb had a muscle strength score of 4/5, and the HHS score was 84 points. 
The 6-mo follow-up X-rays revealed that the acetabular inclination and anteversion 
were well maintained, without clinical manifestations of implant loosening compared 
with postoperative observations (Figure 6).

DISCUSSION
CN is considered a multifactorial disease that may lead to progressive bone resorption 
and destruction of the joints and further develop into joint instability, deformity, and 
structural collapse with or without pain[6,7]. The possible pathogenesis includes the 
following: (1) Inflammatory cascading reactions caused by excessive expression of 
proinflammatory cytokines lead to an increase in osteoclastogenesis; (2) Abnormal 
neurovascular reflexes at joints promote osteoclast activation, leading to osteopenia; 
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Figure 6 Follow-up right hip X-ray film 6 mo after total hip arthroplasty. X-rays revealed that the acetabular inclination and anteversion were well 
maintained and showed signs of periprosthetic bone growth without clinical manifestations of implant loosening compared with postoperative observations.

and (3) Painful sensory neuropathy and local temperature increases lead to the 
accumulation of microtrauma, resulting in joint dislocation and collapse[8,9]. Diabetes 
is considered the most common cause of CN and usually affects the foot and ankle 
joints[10]. However, syringomyelia-associated CN accounts for only approximately 5% 
of CN cases and easily causes upper limb CN[4,11], which most frequently involves 
the shoulder and elbow joints[3,12]. Only a few studies have reported that CN of the 
hip and knee joint is a rare complication of lumbar syringomyelia caused by epidural 
anesthesia[13,14].

Syringomyelia is a chronic progressive condition in which cystic tubular cavitation 
of the spinal cord is commonly caused by disorders of normal cerebrospinal fluid 
(CSF) flow dynamics. The possible mechanisms of syringomyelia include: (1) CSF 
transfer from the fourth ventricle to the central canal[15,16]; and (2) CSF filtration 
through medullary channels through perivascular and interstitial metastasis[17]. 
While the etiology of syringomyelia is not completely understood, Chiari 1 
malformation is generally considered the most significant etiology. Other possible 
causes include Chiari 2 malformation, myelomeningocele, tethered cord syndrome, 
hydrocephalus, infection, inflammatory conditions, trauma, extramedullary tumors, 
arachnoid cysts and spinal canal stenosis[18,19]. As a rare factor, CSM associated with 
syringomyelia is scarcely reported in the literature[20]. Four potential pathologic 
mechanisms have been considered for cervical syringomyelia secondary to CSM: 
Ischemia causing degeneration, microtrauma caused by persistent oppression, 
hydrodynamic changes in CSF, and the dynamic pincer effect[21]. In addition, 
enhanced blood flow signals in compressed segments of the cervical spinal cord 
suggest that dyskinesia of CSF movement may play a role in the process of lesion 
development[22,23]. The typical clinical manifestation of syringomyelia is weakening 
or loss of pain and temperature sensation, but proprioception and position sensation 
are maintained, which is known as "free anesthesia", with muscular atrophy and 
undernourishment at the level of lesions. With loss of the normal protective reflex, 
joints may suffer from unrecognized trauma or repeated injury, eventually leading to 
the occurrence of CN.

In this case, the patient had no significant previous medical history except for CSM 
diagnosed 16 years prior. According to the MRI results, we found that the patient had 
CSM and cervical syringomyelia at C4, without other special lesions. Therefore, we 
suspected that cervical syringomyelia at C4 was associated with long-term CSM, 
although this is an extremely rare pathological association. Meanwhile, a typical X-ray 
showed severe hip deterioration, bone loss, and destruction. Interestingly, we carried 
out systemic physical, laboratory and imaging examinations on the patient, which 
confirmed that the patient's blood glucose and laboratory results were normal, 
indicating no other systemic diseases. Therefore, we excluded the differential 
diagnoses of congenital pain insensitivity, infection and inflammatory joint disease. 
Finally, after discussion with neurologists and radiologists, the patient was diagnosed 
with CN of the right hip caused by cervical syringomyelia secondary to CSM.

Early CN is difficult to distinguish from other diseases due to a lack of characteristic 
clinical manifestations, typical X-ray findings, laboratory tests, and severe underlying 
neurological disease that can facilitate clinical diagnosis. The management goal for CN 
patients is early diagnosis and intervention to maintain joint and limb function and 
active treatment of primary underlying diseases. The surgical strategy for CN of the 
hip remains controversial.
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In the past, THA was considered a contraindication in the absence of complete 
remission of the primary disease[24,25]. However, a recent study suggested that the 
clinical prognosis of patients undergoing primary THA for CN was significantly 
improved, including pain relief, mobility recovery, and joint stability enhancement. 
Notably, a higher risk of early complications, such as recurrent dislocation, femoral 
body loosening and periprosthetic fracture, is evident due to the loss of protective 
sensations and reflexes, osteopenia, and ligament and muscle weakness[26,27]. 
According to the study of Parvizi et al[28], in the largest series of TKA (non-THA) 
treatment for CN, the survival rate without mechanical failure within 8 years was 
82.5%, the aseptic loosening rate was 5.3%, and the instability rate was 2.6%.

Therefore, adopting reasonable precautions to provide a fixed prosthesis and 
increase the stability of the hip joint is particularly important to avoid early complic-
ations, including: (1) The use of a larger diameter femoral head to reduce the risk of 
postoperative dislocation; (2) The use of a highly cross-linked polyethylene lining to 
reduce wear; (3) The use of 3D CT template software to produce femoral stems with 
appropriate anteversion and femoral offset; (4) The use of a CT navigation system to 
reproduce the preoperative plan as much as possible; (5) Judicious use of dual 
mobility constructs; and (6) Revision of the acetabular component and the use of 
multiple acetabular screws to enhance the firmness of the component[26,29,30]. In 
addition, we should adhere to conservative treatments during the perioperative 
period, such as weight-bearing, immobilization, passive stretching, physical therapy 
and nonsteroidal anti-inflammatory drugs[5].

In our case, the patient refused to undergo cervical decompression surgery. To 
relieve the pain in the hip joint and restore the motor function of the limbs, we 
performed right THA. In the preoperative evaluation, the patient suffered from 
osteoporosis and bone fragmentation and loss around the hip. We suspect that the 
mass and strength of bone around the hip joint cannot provide sufficient stability at 
the bone-implant interface if a biotype acetabular cup is adopted. Moreover, the 
cement-type prosthesis possesses a short curing time, and strong fixation is achieved 
immediately after curing. Two to three days postoperatively, the patient can begin to 
bear partial weight with support, which reduces perioperative complications. During 
the operation, to reduce the risk of dislocation, we used the Hardinge approach to 
preserve the external rotator muscle group, which can reduce hip joint stability 
impairment with close suturing of the joint tendon. The cement-type Lubinus anti-
dislocation acetabular cup and a biological fully coated biconical femoral stem were 
used to improve stability and promote bone ingrowth. After surgery, the patient's 
symptoms improved, without complications such as recurrent dislocation, loosening 
of the femoral prosthesis, and fracture around the prosthesis.

CONCLUSION
We suggest a possible etiological association between CSM and syringomyelia, which 
may reflect a potential pathogenesis of CN. A differential diagnosis should be 
established for patients with joint swelling, pain and limited mobility, especially 
patients with chronic shoulder and neck pain. Imaging examinations should be 
actively performed to rule out the possibility of syringomyelia secondary to CSM. 
Therefore, the key to successful treatment of patients with CN is comprehensive 
medical history acquisition, examination and early diagnosis. In addition, arthroplasty 
may no longer be an absolute contraindication to surgical treatment of CN. Reasonable 
selection of the surgical strategy can markedly improve the clinical symptoms and 
quality of life of patients.
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