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Imaging assessment and treatment of Charcot arthropathy of
the shoulder assisted by NGH classification
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ABSTRACT Charcot arthropathy of the shoulder is a rare destructive joint disorder that is most
commonly secondary to syringomyelia and often leads to osteolysis of the shoulder joint
and severe upper limb dysfunction. The diagnostic and therapeutic challenges of this
condition lie not merely in identifying joint destruction, but in the nonspecific nature of its
early clinical manifestations, which may mimic infection, tumor, or inflammatory
arthropathy. In addition, the extent of bone destruction in the glenoid and humeral head
may vary considerably, making conventional imaging descriptions insufficient for
preoperative assessment and treatment decision-making. The neuropathic gleno-humeral

degeneration (NGH) classification independently evaluates the degenerative changes of the
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glenoid and humeral head on imaging. This classification helps reduce ambiguity in
radiographic descriptions and provides a reference for clinical surgical decision-making.
Current evidence suggests that the management of Charcot arthropathy of the shoulder
should be based on comprehensive assessment: Radiography may be used for initial
diagnosis with assistance from the NGH classification; magnetic resonance imaging can
evaluate soft tissue conditions and related abnormalities; and computed tomography with
three-dimensional reconstruction is useful for quantifying bone defects and planning
prosthetic implantation. In patients with swelling, joint effusion, elevated inflammatory
markers, or planned surgery, joint aspiration and biopsy should be considered to exclude
infection, tumor, and inflammatory joint diseases. For patients whose joint destruction has
entered a quiescent phase, shoulder arthroplasty and other surgical procedures may be
considered. In the future, multi-center and prospective cohort studies, and long-term follow-
up are still needed to further validate the clinical value of NGH classification and clarify
the long-term efficacy of shoulder replacement surgery.

KEY WORDS Charcot arthropathy of the shoulder; NGH classification; syringomyelia; imaging
assessment; shoulder arthroplasty
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Figure 1 Pathogenesis of syringomyelia secondary to Chiari I malformation in Charcot arthropathy of the shoulder

A: Chiari I malformation may obstruct cerebrospinal fluid flow and cause cervical syringomyelia, resulting in dissociated sensory

loss, upper-limb weakness, and loss of protective sensation around the shoulder. B: Unrecognized repetitive microtrauma initiates

inflammation, bone resorption, and abnormal remodeling, creating a destructive cycle that ultimately leads to painless swelling,

deformity, fragmentation, and severe shoulder joint destruction. CSF: Cerebrospinal fluid.
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Figure 2 Schematic diagram of the pathogenesis of OPG/RANKL/RANK signaling pathway in bone resorption

A: Under normal physiological conditions, osteoblasts and osteoclasts achieve balance and complete bone remodeling. B: Under

pathological conditions, RANKL is overexpressed, and osteoclasts act too strongly, resulting in bone resorption. OPG:
Osteoprotegerin; RANKL: Receptor activator of NF-kB ligand; RANK: Receptor activator of NF-kB.
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Figure 3 Evaluation of the degenerative degree of the glenoid and humeral head under the NGH classification system
A: GO/HO. GO: Normal glenoid morphology and bone density; HO: Shape of the humeral head is intact, and the bone mass is normal.
B: G1/H1. G1: Partial degeneration of the glenoid, partial bone erosion, sclerosis or mild absorption; H1: Humeral head is partially
degenerated/absorbed, but the greater and lesser tuberosities still retain. C: G2/H2. G2: Glenoid is completely degenerated, and the

bone is completely or nearly completely dissolved/disappeared; H2: Humeral head is completely or nearly completely degenerated

and absorbed, and the tuberosity disappears or cannot be identified. NGH: Neuropathic gleno-humeral degeneration.
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Figure 4 Diagnosis and treatment decision-making flowchart for Charcot arthropathy of the shoulder
TSA: Anatomic total shoulder arthroplasty; RSA: Reverse shoulder arthroplasty; HA: Hemiarthroplasty; MRI: Magnetic resonance

imaging.
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