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Parkinson’s  disease (PD) is  the fastest‑growing 
neurodegenerative disorder worldwide. The projected number 
of patients with PD may cross 17 million by 2040, blaringly 
ringing the alarm for the “Parkinson pandemic.”[1] Falls 
are one of the major causes of disability in these patients. 
PD patients tend to fall twice more often compared with 
their peers, ascribed to various motor and non‑motor issues 
such as freezing, postural instability, dyskinesia, executive 
cognitive dysfunction, sleep disorders, autonomic impairment, 
psychosis, use of antidepressants and neuroleptics, lower limb 
sensory loss, and muscle weakness.[2,3]

Repeated falls in PD culminate in recurrent fracture and poor 
quality of life. Compared to the general population, patients 
with PD have reduced bone mineral density (BMD) resulting 
in osteopenia, osteoporosis, and substantial increase in fracture 
risk, particularly of the hip.[4] A large retrospective cohort 
study using the UK General Practice Research Database 
highlighted twice the risk of overall fractures and thrice the 
risk of hip fracture in PD.[5] The Gestational Weight Gain 
and Optimal Wellness  (GLOW) study, conducted across 
North America, Europe, and Australasia, found PD to have 
the strongest association with the risk of fractures, among 
all other comorbidities.[6] Furthermore, the consequences of 
hip fracture in PD are worse in terms of prolonged hospital 
stay, higher incidence of pressure sores, and more wheelchair 
dependency at 30 days.[7] Although ongoing trials are targeting 
at prevention of fall risk in PD, assessment and improvement 
of bone health in PD to prevent osteoporosis and fracture risk 
are often uncared for.

The  pa thophys io logy  of  os teoporos is  in  PD is 
mul t i f ac to r i a l  invo lv ing  v i t amin  D de f i c i ency 
(nutritional or related to malabsorption) and secondary 
hyperparathyroidism, immobilization, sarcopenia, 
alteration in pituitary–hypothalamic neuroendocrinal axis, 
levodopa‑induced hyperhomocysteinemia, and altered bone 
remodeling through enhanced adrenergic signaling due to 
autonomic dysfunction or levodopa use.[8,9] In vitro studies have 
shown elevated prolactin, accelerated osteoclastogenesis, and 
suppressed osteoblastic bone formation in neurotoxin‑induced 
dopaminergic degeneration.[10] Dopamine agonists themselves 
can inhibit osteoclast differentiation, decrease osteoblastic 
mineralization capacity, and alter bone remodeling by acting 
on the dopamine receptors present in these bone cells.[9,10]

To study such microstructural alterations of bone homeostasis 
and fracture risk in PD, there is an unmet need to reappraise 
the existing techniques. The assessment of BMD through 
dual‑energy X‑ray absorptiometry  (DEXA) for calculating 
T‑score (in comparison with young reference population) 

and Z‑score  (about age‑matched controls) is commonly 
used in this regard. However, BMD is inadequate for 
measuring three‑dimensional bone density, bone strength, and 
discriminatory ability for fractures. PD patients are often elderly 
and have degenerative spine changes that can depict falsely 
high BMD values.[11] Defining osteopenia or osteoporosis 
by an absolute numerical cutoff in T‑scores and Z‑scores is 
controversial as well. DEXA devices themselves have inherent 
problem of accuracy and linearity in calculating these scores.[12] 
Thus, BMD as a standalone tool to determine bone health and 
fracture risk prediction in PD is often fallacious. Apart from 
that, studies evaluating osteoporosis using BMD have mostly 
been done in female subjects. However, bone health analysis 
is equally important in male patients, more so in PD where 
the disease itself has male preponderance.

To obtain a more comprehensive assessment of bone 
microstructural alteration in Indian male PD patients, in 
comparison with that of age and body mass index (BMI)‑matched 
controls, a study published in this issue of the journal has 
incorporated two newer parameters in addition to BMD—(1) 
trabecular bone score (TBS): a densitometric tool to analyze 
pixel gray‑level variations in the lumbar spine DEXA image 
and (2) hip structural analysis (HSA): a tool to assess geometric 
parameters of proximal hip joint such as cross‑sectional 
area (CSA), cross‑sectional moment of inertia (CSMI), section 
modulus (Z), and buckling ratio (BR) at three sites—narrow 
neck, intertrochanteric region, and femoral shaft.[13] CSA, 
CSMI, Z, and BR indexes determine the resistance of the bone 
to axial forces, bending forces, and local cortical buckling. 
This is the first Indian study to evaluate these DEXA‑derived 
parameters in PD patients, apart from bone biochemistry.

In accordance with the previous studies, this study noted 
that vitamin D deficiency was more prevalent in patients 
with PD compared with controls and significantly lower 
BMD in the subgroup of more severe parkinsonism. These 
emphasize the higher risk of osteoporosis in PD as discussed 
earlier and the importance of vitamin D supplementation in 
these patients to prevent fall and fracture risk.

Intriguingly, the study captured significantly lower TBS and 
higher BR at the narrow neck and intertrochanteric region 
in PD patients compared with controls, while no significant 
difference was noted in BMD at the femoral neck or lumbar 
spine. Previously, studies from China and Ukraine have also 
failed to reveal any significant difference in mean BMD at the 
lumbar spine and femoral neck in male PD patients, pointing 
to the need for more detailed analysis to get access to bone 
microstructure.[14,15] TBS is a texture index used to measure 
bone microarchitecture related to three‑dimensional bone 
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characteristics such as trabecular number, trabecular separation, 
and connectivity density.[16] Thus, low TBS in PD patients 
reflects weak, fracture‑prone microarchitecture. However, BR 
is an index of cortical instability measured by the ratio of the 
outer radius to cortical thickness.[17] Higher BR in these patients 
indicates greater instability and more susceptibility to local 
cortical buckling under compressive loads.

To conclude, though BMD can grossly show the severity of 
osteoporosis in PD, it would not be prudent to apply BMD 
as a sole measure for bone microstructural assessment. For 
an in‑depth evaluation of bone quality and three‑dimensional 
geometry, emerging tools such as TBS and HSA should be 
utilized more commonly in clinical practice. Early capturing 
of alteration in bone microstructural milieu in patients with 
PD will enable the clinician to take therapeutic interventions 
to improve bone health, and this will not only prevent the risk 
of fall and fracture; in the long run, it will also improve the 
overall quality of life.
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