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Neurogenic paraosteoarthropathies
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Abstract: Neurogenic paraosteoarthropathies (POAN) are abnormal processes of ectopic neo-osteogenesis that develop near large
joints, occurring after central or peripheral neurological lesions as well as in the course of certain comas. They are responsible for
joint stiffening and a vicious attitude, which can lead to nerve or vascular complications through compression. Here, we report a
case.

Keywords: Neurogenic heterotopic ossification, multiple trauma, neurological disorders, Management ,surgery

1. Introduction
Neurogenic paraosteoarthropathies (POAN) are characterized by ectopic ossifications that develop near large joints. [1]This
process corresponds to ectopic neo-osteogenesis occurring following central or peripheral neurological lesions, as well as in
certain cases of coma. [2] The challenge is therefore to quickly detect the disease to avoid various complications or the need
for major surgery.

2. Clinical observation

We present the case of a 9-year-old right-handed patient with no notable medical history, who suffered multiple traumas
following a road traffic accident. The accident caused a traumatic brain injury with a parieto-occipital subdural hematoma
extending to the cerebellar tent, non-surgical, limb trauma with a left femoral fracture,(figure 1) and a lower left eyelid wound.
The patient was intubated, ventilated, and sedated upon admission due to neurological criteria. After stabilization of the
hemodynamic status, the patient underwent a stable centro-medullary nailing (figure 2) and remained hospitalized in intensive
care for 10 months. During hospitalization, the electroencephalogram showed a pattern of diffuse cerebral distress
predominantly on the right side. A control MRI revealed diffuse ischemic areas with laminar necrosis in the temporo-occipital
region. The patient was extubated and tracheotomized after 1 month of hospitalization. During hospitalization, the patient
developed an infection with the presence of Acinetobacter in the protected distal sampling. After extubation, the patient had a
Glasgow score of 10. Radiological control of his fracture at 1 month showed no anomalies with the beginning of consolidation.
Five months later, the presence of a bone bridge was observed at the level of the right knee (figure3 and 4) and at the level of
the hip of the operated limb (figure5and6). The diagnosis of neurogenic paraosteoarthropathy (POAN) was made, and the
patient did not present any clinical signs of compression or other complications, hence the decision to perform a bone
scintigraphy to evaluate the activity of the osteoma. The decision was not to operate on the patient due to the high risk of
recurrence and to wait for the maturity of the osteoma.

3. Discussion

Neurogenic paraosteoarthropathies (NPOA) remain a common concern in medicine, affecting 10% to 53% of spinal cord injured
individuals [1-3], and 10% to 28% of TBI cases. [3-4]

NPOA are usually localized around the large joints such as the hip, knee, elbow, and shoulder.

However, a few cases have been reported with a distal development. [5] The hip is affected in 28.7% to 91.6% of cases. [6] In our
case, the localization was the knee and the hip.

Pain is the first clinical manifestation in patients who have retained sensitivity [7,8], which is not the case for our patient.
Radiography confirms the diagnosis of paraosteoarthropathy, detects other locations, and tracks their evolution. Computed
tomography allows for diagnosis within two weeks of symptom onset, and thus before radiography [9]. Bone scintigraphy with
technetium Tc-99m was proposed several years ago as a method for early detection and monitoring of POA maturation before
surgery. [10]
However, when scintigraphy is combined with CT scanning (SPECT-CT), the specificity increases and allows for a definitive
diagnosis [11]. our patient underwent both procedures.

According to some studies, prolonged coma or persistent vegetative state, as well as an initial Glasgow coma Scale score between 3
and 5 in patients with TBI sequelae, are established risk factors for POAN. [6-12]

A significant correlation between the development of POAN and the occurrence of fractures has been reported in the literature. [2]
This risk is significantly increased by surgical intervention such as osteosynthesis. [13] Which is the case with our patient.

In most POAN cases, the main biological parameters are normal. Only the serum level of Alkaline Phosphatase (ALP) can be used
for early diagnosis of POAN. Indeed, from the second week after the initial injury, ALP levels begin to rise, reaching a peak of 3 to
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4 times the normal level by the 10th week. This level returns to normal around the 18th week. [11] The early phase of care in
intensive care units with appropriate rehabilitative management is very important in preventing POAN, especially in patients with
known risk factors. [2] Some studies [14] have demonstrated the efficacy of bisphosphonates for their inhibitory action on
osteoclastic resorption and bone formation. However, they have been quickly questioned due to the risk of osteomalacia with long-
term treatment and the rebound effect upon premature cessation [15] The only curative treatment consists of surgical excision of the
POAN when it is established. It can only be considered in cases of significant functional loss or neurological and vascular
complications, [1] which is not the case for our patient. POAN can continue to evolve for up to 1 year following the onset of the
initial pathology [16]. Their size eventually stabilizes thereafter.

Genét et al. showed that early surgery can be considered as early as the first year of evolution without increasing the risk of recurrence
[17], thus avoiding progression to ankylosis and the occurrence of complications. it was believed that a first excision surgery on
insufficiently mature bone would increase the risk of postoperative recurrence [18]. However, it is now known that this assumption
is incorrect. Genét et al. have shown that operating on POAN early, within the first year following the neurological injury, does not
increase the recurrence of POAN [17-19]. They further stated that the size of the preoperative POAN, the severity of cognitive and
motor deficits in operated patients, and the multi-site nature of the POAN to be resected are not correlated with POAN recurrence
[17-19-20].

4. Conclusion :
Neurogenic para-osteo-arthropathy (POAN) results in joint stiffening and deformities that significantly affect function. Early
diagnosis through imaging is crucial to prevent complications. Surgical excision is the primary treatment once established.
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Figure 2: intramedullary nailing and early para-

Figure 1: initial X ray showing a femur osteoarthropathy

fracture
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Figure 3: standard X ray showing elbow
involvement
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Figure 4 and 5 : anterior and posterior views of a cT reconstruction
showing involvement of the hip
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