alneo and PRM Researc

ARB
i

Asociatia Romana
de Balneologie

Research article

Rehabilitation management of postmenopausal osteoporosis
associated with degenerative neurological conditions

Roxana Pipernea !, Gabriela Dumitrescu ?, Florina Ligia Popa 2, Mihaela Stanciu 1.2, Madalina Gabriela Iliescu 3%,
Mara Carsote 4%, Claudiu Nistor 6.7 *, Adelina Brescan 8, Sergiu Brescan 8, Viorela-Mihaela Ciortea °, Laszlo Irsay ?,
Rodica Ungur °, Ileana Ciobanu 1

Citation: Pipernea R., Dumitrescu G.,
Popa F.L., Stanciu M., Iliescu M.G,,
Carsote M., Nistor C., Brescan A.,
Brescan S., Ciortea V.M., Irsay L.,
Ungur R., Ciobanu L. - Rehabilitation
management of  postmenopausal
osteoporosis associated with degenera-
tive neurological conditions

Balneo and PRM Research Journal

2024, 15(1): 653

Academic Editor(s):
Constantin Munteanu

Reviewer Officer:
Viorela Bembea

Production Officer:
Camil Filimon

Received: 16.02.2024
Published: 31.03.2024

Reviewers:
Mihai Baila
Mihai Hoteteu

Publisher’s Note: Balneo and PRM
Research Journal stays neutral with
regard to jurisdictional claims in
published maps and institutional af-
filiations.

(@) ev-ne-no |
Copyright: © 2023 by the authors.
Submitted for possible open-access
publication under the terms and
conditions of the Creative Commons
Attribution (CC  BY) license
(https://creativecommons.org/license

s/by/4.0)).

1 Academic Emergency Hospital of Sibiu, Romania: roxanascheaul2@gmail.com (R.P),
gabrielaielciu@gmail.com (G.D);

2 “Lucian Blaga” University of Sibiu, Faculty of Medicine, Sibiu, Romania: florina.popa@yahoo.com (F.L.P),
mihaela.stanciu@yahoo.com (M.S);

3 Department of Physical Medicine and Rehabilitation, “Ovidius” University of Constanta, Faculty of
Medicine, Constanta, Romania: iliescumadalina@gmail.com (M.G.I);

4 Department of Endocrinology, Carol Davila University of Medicine and Pharmacy, Bucharest,
Romania: carsote_m@hotmail.com (M.C);

5 Department of Clinical Endocrinology V, C.I. Parhon National Institute of Endocrinology, Bucharest,
Romania;

6 Thoracic Surgery Department, Dr. Carol Davila Central Military Emergency University Hospital,
Bucharest, Romania;

7 Department 4 —Cardio-Thoracic Pathology, Thoracic Surgery II Discipline, Carol Davila University of
Medicine and Pharmacy, Bucharest, Romania: ncd58@yahoo.com (C.N);

8 Anregiomed Klinikum Ansbach, Germany: ade_banciu@yahoo.com (A.B), nacserb@gmail.com (S.B);
9 Department of Rehabilitation Medicine, University of Medicine and Pharmacy “Iuliu Hatieganu”,
Cluj-Napoca, Romania: viorela.ciortea@yahoo.com (V.M.C), irsaylaszlo@gmail.com (L.I),
ungurmed@yahoo.com (R.U);

10 Elias Emergency University Hospital, Bucharest, Romania: ileanacuk@yahoo.co.uk (I.C)

* Correspondence: iliescumadalina@gmail.com (M.G.I); ncd58@yahoo.com (C.N)

Abstract: Background: The evolving association of neurological disorders such as Parkinson's dis-
ease (PD) and stroke may aggravate postmenopausal osteoporosis. In this situation, inactivity and
lack of movement are the main factors that contribute contribute to exacerbate osteoporosis and
the occurrence of osteoporotic fractures. Material and Methods: We present the case of a 62-year-
old female patient diagnosed with diffuse postmenopausal osteoporosis, Parkinson's disease, and
left frontal ischemic lacuna. 6 months before admission to our rehabilitation clinic, she suffered a
trauma by falling that resulted in an L3 vertebral fracture and a right forearm fracture. L2-L4 pos-
terior segmental spinal fusion and right forearm osteosynthesis were performed. Postoperatively,
a motor deficit was found in the lower limbs. She was diagnosed clinically and following neuro-
physiological investigations with bilateral external popliteal sciatic nerve paresis. In these circum-
stances, the patient suffered a new trauma, resulting in an open fracture at the same level of the
right forearm which also required surgical treatment. Results and discussion: Following the reha-
bilitation program, the evolution was favorable with improved functioning and partial restoration
of walking. Conclusion: The association of degenerative neurological and bone metabolic diseases
in this case led to significant disability, making the rehabilitation process more challenging.

Keywords: degenerative neurological conditions, postmenopausal osteoporosis,
osteoporotic fractures, disability, rehabilitation
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1. Introduction

Osteoporosis is a chronic metabolic bone disease characterized by reduced bone mass,
deterioration of bone tissue microarchitecture, and increased bone fragility.
Postmenopausal osteoporosis results from decreased levels of sex steroids, these
hormones having an essential role in bone metabolism. The decrease in estrogen levels
causes rapid bone loss. Bone loss is due to increased bone turnover, in which resorption
exceeds formation [1].

People with neurological disease have a higher risk of osteopenia, osteoporosis, and
fragility fracture compared to age-matched controls. Some studies that show the
connection between neurological diseases such as Parkinson's disease, stroke, multiple
sclerosis, and osteoporosis [2].

Reduced bone mineral density in neurological disorders is multifactorial. The main
factors are nutritional deficits, reduced sun exposure, restriction of daily living activities,
vitamin D deficiency, and immobilization. Parkinson's disease has significant risk factors
for falls and osteoporotic fractures. The same can be said about stroke or multiple sclerosis.
Given that most fractures occur due to falls, preventing falls is essential. Exercise
programs that target more components (strength, balance, flexibility, and endurance)
reduce the rate of falls in elderly adults. Medication review (withdrawal psychotropics),
occupational therapy, and fall prevention education reduce the rate but not the risk of
falling [3].

2. Results

The X-ray examination (Figure 1) of the lumbar spine (profile) after the first trauma
and after neurosurgical intervention revealed: vertebral static disorders, diffuse
demineralization, multiple vertebral compressions, L3 vertebral body fracture, L2-L4
spinal fusion, degenerative changes.

Figure 1. The X-ray examination of the lumbar spine (profile) before and after the neurosurgical
intervention: diffuse bone demineralization, sclerotic focus of the vertebral plateaus, lumbar
rectitude, multiple vertebral compressions predominantly at the level of the L1, L2 vertebrae, L3
vertebral body fracture, L2-L4 L4 spinal fusion, narrowing of the intervertebral posterior spaces
mainly at the level of L1-L2, L4-L5, anterior osteophytes.

The X-ray examination (Figure 2) of the dorsal spine (profile) after the neurosurgical
intervention revealed the following findings: vertebral static disorders, diffuse
demineralization, multiple vertebral compressions, L3 vertebral body fracture, and
degenerative changes.
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Figure 2. The X-ray examination of the dorsal spine (profile): diffuse bone demineralization,
sclerotic focus of the vertebral plateaus, hyperkyphosis, multiple vertebral compressions
predominantly at the level of the T11 vertebrae, narrowing of the intervertebral posterior spaces,
anterior osteophytes.

The X-ray examination  (Figure 3) of the distal forearm and right hand
(anteroposterior) after the first trauma revealed the following findings: diffuse
demineralization and multiple fractures. As we know, these fractures were initially
treated conservatively orthopedically, but unsuccessfully. Later, osteosynthesis with a
titanium plate and 10 screws was performed due to the lack of consolidation. (Figure 3).

Figure 3. The X-ray examination of the distal forearm and right hand (anteroposterior) after the first
trauma, before and after surgery: diffuse demineralization, fracture with displacement of the distal
epiphysis of right radius, osteosynthesis with a titanium plate and 10 screws; right ulnar styloid,
scaphoid bone, lunate bone, the distal phalanx of the V finger of the right hand fractures - under
consolidation.

The X-ray examination (Figure 4) of the distal forearm and right hand (anteroposterior)
after the second trauma and after surgery revealed diffuse demineralization and multiple
fractures fixed with osteosynthesis material.
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Figure 4. The X-ray examination of the distal forearm and right hand (anteroposterior) after the
second trauma and after surgery revealed: diffuse demineralization, fracture with displacement,
and comminution at the distal extremity of both bones of the right forearm - osteosynthesis with 2
titanium plates with 7 screws, respectively with 5 screws, at the level of the radius and ulna.

The nuclear magnetic resonance examination of the cervical-dorsal-lumbar spine
performed after the neurosurgical intervention was unsuccessful due to the dyskinetic
movements that the patient presents as part of Parkinson's disease.

The computer tomography examination of the skull performed after the trauma reveals
the following findings: circumscribed hypodensity in the left frontal white matter with a
microangiopathic substrate, wide cortical and cerebellar grooves, and deeper Sylviene
valleys.

Examination of the bone density by Dual-energy X-ray absorptiometry (DXA) at the
hips shows a T-score of -1.9 on the left side and a T-score of -2.3 on the right side (Figure
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Figure 6. DXA at the hips shows a T-score of -1.9 on the left side and a T-score of -2.3 on the right
side
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The electromyographic examination (Figure 7) concluded that its appearance
advocates a moderate axonal degeneration of the bilateral peroneal nerve.
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Figure 7. The electromyographic examination shows a moderate axonal degeneration of the bilateral
peroneal nerve.

3. Discussion

The presented case emphasizes the intricate relationship between postmenopausal
osteoporosis and degenerative neurological diseases in a female patient. The association
of these pathologies leads to a significant decline in an individual's quality of life and a
certain degree of disability.

Our patient is known to have severe osteoporosis, the predisposing circumstances
being the hereditary factor, the early onset of the disease, early menopause, the chronic
long-term treatment for depression, comorbidities such as Parkinson’s disease,
autoimmune thyroid disease, depression and lack of movement due to the associated
pathologies.

People with Parkinson’s disease (PD) present a significant difficulty by frequent falls,
leading to fractures and other injuries. These patients have an increased risk of fracture,
with a four times higher risk of hip fracture as compared with the general population. For
some patients with Parkinson's disease, a fracture, along with its resultant immobility, and
the potential effects of surgery and hospitalization, can lead to a permanent decline in
their condition. Therefore, the measures to prevent falls are essential in PD management.
Practically, not every fall can be prevented, so it is important to evaluate the bone
mineral density (BMD) according with osteoporosis guidelines and to treat low bone
density adequately.

Studies showed that PD patients have lower bone mineral density than age-matched
controls. In PD, bones are less dense than in the general population because dopamine
receptors are expressed in bone cells and influence bone strength, as demonstrated in
studies using cell cultures and animals. Additionally, the decrease in dopamine signaling
that occurs in PD may alter bone strength. Other studies revealed that Levodopa therapy
in PD may reduce the rate of osteoblasts production. Another mechanism involved in the
increased risk of osteoporosis in PD is the presence of Lewy bodies, which can be found
in the hypothalamus. The hypothalamus is the area of the brain responsible for secreting
hormones that regulate bone density. Another particular condition in patients with PD
that may affect bone strength is reduced engagement in weight-bearing activities and
spending less time in the sun, leading to potential malnutrition. Both factors can
contribute to lower levels of Vitamin D and weight loss [4-6].
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Patients with PD are at a higher risk for osteoporosis and have lower BMD in areas
such as the hip, lumbar spine, and femoral neck compared to healthy controls, as
demonstrated by a meta-analysis [7].

Schneider et al. published the results of a study conducted in women with PD, which
included DXA evaluation. The study found that PD patients had a 7.3% lower total hip
BMD and an increased risk of hip fracture [8].

Another study published by Daniel et al. found no difference in BMD between male
PD subjects with short disease duration (0 to 5 years) compared to those with longer
disease duration (5 to 10 years). This suggests that PD progression does not directly
correlate with decreasing BMD and emphasizes the importance of early detection of
osteoporosis [9].

Osteoporosis increases the risk of fractures, while Parkinson's disease increases the risk
of falls [10,11]. Moreover, our patient presents with global dyskinetic movements
(interpreted as side effects of long-term Parkinson's disease treatment), representing an
additional risk for falling [12], as well as associated motor deficits due to ischemic stroke
and bilateral peroneal nerve paresis [13,14].

Depression and antidepressants are both risk factors for osteoporosis. Depression has
been shown to be linked with low bone density. Potential mechanisms involved in the
pathophysiology include the effects of chronic stress (such as hypercortisolemia,
activation of the sympathetic system, decreased levels of estrogen and growth
hormone/insulin-like growth factor), as well as the sedentary lifestyle often adopted by
these patients [15]. Numerous studies demonstrate that antidepressant medication
interferes with bone metabolism, leading to a decrease in bone density, although the
pathophysiological mechanisms are not fully elucidated [16-18].

Statistics indicate that the most common site for osteoporotic fractures is the vertebral
column [19]. As studies suggest, in the majority of affected patients, acute osteoporotic
vertebral body fractures lead to a painful, long-lasting disabling condition that
deteriorates the quality of life. Myelopathy, although not a common finding in vertebral
osteoporotic fractures, can occur, further aggravating the disability [20]. In our patient,
myelopathy might be incriminated, as clinical examination suggests, although there is no
objective evidence, as the MRI exam could not be performed.

The strongest predictor for fragility fractures is a previous fragility fracture. Studies
report that at 10 years after a vertebral fracture, secondary fractures had occurred in 25.7%
of patients [21,22]. In the presented case, the patient suffered multiple fractures after three
distinct episodes of falling throughout several months, 2/3 times resulting in vertebral
fractures, among others.

Autoimmune thyroid disease (AIT), a chronic autoimmune inflammation, is
considered in recent years as a contributing factor to the alteration of bone quality. Data
published over the past decade have demonstrated strong evidence of the link between
systemic inflammation and bone quality. Alteration of osteoclastic activity in new bone
formation could result from chronic inflammatory autoimmune disorders, leading to
decreased bone mineral density [23-26].

Our case demonstrates that severe osteoporosis can be explained not only by thyroid
autoimmune inflammation but also by Parkinson's disease.

Positive TPOAbs, confirming autoimmune inflammation of thyroid tissue, represent a
potential marker of increased fracture risk in patients with autoimmune thyroiditis. In
sub-clinical hypothyroidism, TSH is a good predictor of future fragility fractures, more
precisely than TPOAD. It is helpful to check BMD by DXA in postmenopausal women
with TIA to assess the increased risk of fragility fractures [26, 27].

These conditions, which deteriorate quality of life, might worsen pre-existing
depression, potentially exacerbating osteoporosis further.

In this case, the association between osteoporosis (in a patient with positive hereditary
antecedents for osteoporosis, early menopause) and neurological conditions such as
Parkinson's disease (on long-term treatment with antiparkinsonian drugs) and stroke lead
to an increased risk of falling. It is important to highlight the depressive disorder in
prolonged treatment with antidepressant medication.
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The increased risk of falling led to vertebral and forearm fractures occurring in this
case. The vertebral fracture resulted in radicular damage and a distal motor deficit in the
lower limbs that accentuated the existing disability and increased the risk of falling.

One of the rehabilitation goals is represented by falling risk prevention, for example,
by training the balance with the help of robotic equipment. Improving the
symptomatology of neurological diseases can be achieved through multiple rehabilitation
methods.

An innovative approach concerns repetitive transcranial magnetic stimulation (rTMS)
in patients with Parkinson's disease and in patients after stroke, which could have been
beneficial in this case. Repetitive transcranial magnetic stimulation is a non-invasive
neuromodulation technique that has been closely examined as a possible treatment for
Parkinson's disease. Ying-hui Chou et al. showed in a 2015 study that rTMS improves
motor symptoms in Parkinson's disease [28]. Another study shows that a 25 Hz rTMS
can lead to cumulative and long-lasting effects on motor performance in these patients
[29].

Numerous studies highlight the positive effects of rTMS in stroke patients. A
prospective study revealed that rTMS has a positive impact on motor recovery, especially
for those with subcortical stroke. It showed that low-frequency rTMS in the unaffected
hemisphere may be more beneficial than high-frequency rTMS over the affected
hemisphere. It is also well known that low-frequency stimulation has an inhibitory effect,
while high frequencies induce an increase in cortical excitability [30].

Studies show that repetitive peripheral magnetic stimulation over spinal roots, nerves,
or muscles, is a new painless and non-invasive approach that can contribute to motor
restoration. This method is based on the theory that, under rPMS, neural networks
involved in motor control would be adjusted by high recruitment of proprioceptive
afferents, with little activation of cutaneous receptors [31].

The prevalence of osteoporosis, and neurodegenerative diseases is increasing in the
general population and the consequences of this association will negatively impact the
evolution as well as the rehabilitation process [32,33].

A better understanding of the pathophysiology and the intricate mechanisms that lead
to complex disability, as in our patient's case, is essential for preventing such cases in the
future through early intervention and a multidisciplinary approach.

4. Materials and Methods

We report the case of a caucasian female, aged 62 years, admitted to the Medical
Rehabilitation department of the Academic Emergency Hospital of Sibiu for gait and
balance disorders, global dyskinetic movements, postural rest tremor, mechanical pain,
and functional deficit in the dorsolumbar spine and right hand.

From the hereditary history, we mention the mother diagnosed with osteoporosis, and

from the patient’s personal history, we mention menopause onset at 45 years old.
The patient is known with: severe diffuse osteoporosis since the age of 40 under
bisphosphonate treatment for 20 years, currently under treatment with parathormone
derivative (Teriparatide), mild Vitamin D3 deficiency, non-toxic multinodular goiter,
chronic autoimmune thyroiditis, Parkinson's disease under specific treatment (since 56
years old), left frontal ischemic lacuna and cerebral atrophy (accidentally diagnosed),
ischemic heart disease, essential hypertension, organic affective disorder, and mild
cognitive disorder.

6 months before admission to our rehabilitation clinic, the patient suffered a fall trauma
from the same level, resulting in a fracture with displacement of the distal epiphysis of the
right radius, right ulnar styloid, scaphoid bone, lunate bone, and distal phalanx of the fifth
finger of the right hand, for which surgical intervention was performed with
osteosynthesis. The fall also resulted in a vertebral fracture at the L3 level, initially
neglected, and later neurosurgically treated with L3 laminectomy and L2-L4 spinal fusion.

Postoperatively, a motor deficit was found in the lower limbs, and she was diagnosed
clinically and following neurophysiological investigations with bilateral external popliteal
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sciatic nerve paresis. On this background, the patient suffers a new trauma resulting in an
open fracture at the same level of the right forearm, which was also treated surgically by
replacement of the osteosynthesis material (2 titanium plates with 7 screws, respectively
with 5 screws, at the level of the radius and ulna).

At the time of admission to our clinic, the patient was conscious and cooperative, with
intact comprehension, a heart rate of 90 beats per minute, and blood pressure of 130/80
mmHg. An increased ventricular rate toward the upper limit of normality was diagnosed
as iatrogenic tachycardia in the context of antiparkinsonian medication, following a
cardiological consultation.

Clinical examination revealed a patient with hypomimic facies, bradylalia,
bradykinesia, global dyskinetic movements, postural tremor, bilateral positive Negro-
Noica sign, increased deep tendon reflexes globally, and a positive Babinski test on the
right side, with the left side showing an inconsistent positive result.

It was observed: moderate lumbar spinal syndrome, with a typical postoperative scar
at the lumbar level measuring about 10 centimeters, mild dextroconvex thoracolumbar
scoliosis, a Schober test value of 10/11 centimeters, bilateral negative Lasegue test; thoracic
hyperkyphosis; right forearm with multiple postoperative scars of normal appearance,
right radiocarpal deformity with slight radial deviation and decreased mobility for dorsal
and palmar flexion (a value of 30 degrees) and for lateral flexion; decreased muscle
strength at antero-external calf muscle (value +3/5 on the MRC scale in the left lower limb
and 4/5 on the MRC scale on the right side); transfers and rolls were possible, sitting at the
edge of the bed was possible, orthostasis was possible with support, walking was difficult,
requiring support with a wheeled walking frame.

During hospitalization, the patient underwent her chronic treatment, consisting of
antiparkinsonian drugs, antidepressant drugs, and anti-osteoporotic drugs such as
Teriparatide 20mcg/80ml injectable solution (1 ampoule/day, bone strengtheners).
Additionally, symptomatic medication was administered, and the patient followed an
individualized rehabilitation program. The evolution was slightly favorable.

The rehabilitation objectives were: improving disability, preventing falls, relieving
pain, improving paravertebral, gluteal, and abdominal muscle tone and strength, walking
and balance training. The patient underwent analgesic physical therapy and specific
kinetic exercises, including balance training exercises.

The following recommendations were made for discharge: a diet rich in vitamins and
minerals, continuation of specific kinetic exercises, and continuation of chronic treatment.

5. Conclusions

Medical rehabilitation is indeed essential for patients with osteoporosis associated with
degenerative neurological conditions, such as Parkinson's disease and stroke. It plays an
important role in improving lifestyle and preventing disease complications. However, the
association of these pathologies results in severe disability, making the rehabilitation
process more challenging. The integration of advanced technologies into the rehabilitation
program can enhance the chances of improving functioning for these patients.
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	Autoimmune thyroid disease (AIT), a chronic autoimmune inflammation, is considered in recent years as a contributing factor to the alteration of bone quality. Data published over the past decade have demonstrated strong evidence of the link between sy...
	Our case demonstrates that severe osteoporosis can be explained not only by thyroid autoimmune inflammation but also by Parkinson's disease.
	Positive TPOAbs, confirming autoimmune inflammation of thyroid tissue, represent a potential marker of increased fracture risk in patients with autoimmune thyroiditis. In sub-clinical hypothyroidism, TSH is a good predictor of future fragility fractur...
	These conditions, which deteriorate quality of life, might worsen pre-existing depression, potentially exacerbating osteoporosis further.
	In this case, the association between osteoporosis (in a patient with positive hereditary antecedents for osteoporosis, early menopause) and neurological conditions such as Parkinson's disease (on long-term treatment with antiparkinsonian drugs) and s...
	The increased risk of falling led to vertebral and forearm fractures occurring in this case. The vertebral fracture resulted in radicular damage and a distal motor deficit in the lower limbs that accentuated the existing disability and increased the r...
	One of the rehabilitation goals is represented by falling risk prevention, for example,  by training the balance with the help of robotic equipment. Improving the symptomatology of neurological diseases can be achieved through multiple rehabilitation ...
	An innovative approach concerns repetitive transcranial magnetic stimulation (rTMS) in patients with Parkinson's disease and in patients after stroke, which could have been beneficial in this case. Repetitive transcranial magnetic stimulation is a non...
	Numerous studies highlight the positive effects of rTMS in stroke patients. A prospective study revealed that rTMS has a positive impact on motor recovery, especially for those with subcortical stroke. It showed that low-frequency rTMS in the unaffect...
	Studies show that repetitive peripheral magnetic stimulation over spinal roots, nerves, or muscles, is a new painless and non-invasive approach that can contribute to motor restoration. This method is based on the theory that, under rPMS, neural netwo...
	The prevalence of osteoporosis, and neurodegenerative diseases is increasing in the general population and the consequences of this association will negatively impact the evolution as well as the rehabilitation process [32,33].
	A better understanding of the pathophysiology and the intricate mechanisms that lead to complex disability, as in our patient's case, is essential for preventing such cases in the future through early intervention and a multidisciplinary approach.
	4. Materials and Methods
	We report the case of a caucasian female, aged 62 years, admitted to the Medical Rehabilitation department of the Academic Emergency Hospital of Sibiu for gait and balance disorders, global dyskinetic movements, postural rest tremor, mechanical pain, ...
	From the hereditary history, we mention the mother diagnosed with osteoporosis, and from the patient’s personal history, we mention menopause onset at 45 years old.
	The patient is known with: severe diffuse osteoporosis since the age of 40 under bisphosphonate treatment for 20 years, currently under treatment with parathormone derivative (Teriparatide), mild Vitamin D3 deficiency, non-toxic multinodular goiter, c...
	6 months before admission to our rehabilitation clinic, the patient suffered a fall trauma from the same level, resulting in a fracture with displacement of the distal epiphysis of the right radius, right ulnar styloid, scaphoid bone, lunate bone, and...
	Postoperatively, a motor deficit was found in the lower limbs, and she was diagnosed clinically and following neurophysiological investigations with bilateral external popliteal sciatic nerve paresis. On this background, the patient suffers a new trau...
	At the time of admission to our clinic, the patient was conscious and cooperative, with intact comprehension, a heart rate of 90 beats per minute, and blood pressure of 130/80 mmHg. An increased ventricular rate toward the upper limit of normality was...
	Clinical examination revealed a patient with hypomimic facies, bradylalia, bradykinesia, global dyskinetic movements, postural tremor, bilateral positive Negro-Noica sign, increased deep tendon reflexes globally, and a positive Babinski test on the ri...
	It was observed: moderate lumbar spinal syndrome, with a typical postoperative scar at the lumbar level measuring about 10 centimeters, mild dextroconvex thoracolumbar scoliosis, a Schober test value of 10/11 centimeters, bilateral negative Lasegue te...
	During hospitalization, the patient underwent her chronic treatment, consisting of antiparkinsonian drugs, antidepressant drugs, and anti-osteoporotic drugs such as Teriparatide 20mcg/80ml injectable solution (1 ampoule/day, bone strengtheners). Addit...
	The rehabilitation objectives were: improving disability, preventing falls, relieving pain, improving paravertebral, gluteal, and abdominal muscle tone and strength, walking and balance training. The patient underwent analgesic physical therapy and sp...
	The following recommendations were made for discharge: a diet rich in vitamins and minerals, continuation of specific kinetic exercises, and continuation of chronic treatment.
	5. Conclusions
	Medical rehabilitation is indeed essential for patients with osteoporosis associated with degenerative neurological conditions, such as Parkinson's disease and stroke. It plays an important role in improving lifestyle and preventing disease complicati...
	References

