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Unusual setting of medical care

Parkinson disease (PD) is a common neurodegenerative disease. Intensive rehabilitation programs improve
motor and non-motor symptoms in people with PD. Quite recently, deep-brain stimulation (DBS) has become
an established therapeutic tool for treating patients with a disease who have troublesome motor fluctuations
and dyskinesias refractory to best medical therapy.

A 56-year-old man affected by PD with motor complications was admitted to undergo deep-brain stimulation.
After the operation, he was transferred to the Intensive Rehabilitation Department and received multidrug
therapy. First, we tried to optimize the pharmacological therapy. To achieve this goal, we performed a phys-
iatric evaluation with the device turned off. We set up an Individual Rehabilitation Project with active kinesi-
therapy for maintaining the strength and muscular resistance of the shoulder and pelvic girdle, upper limbs,
and lower limbs, exercises to improve trunk stability and balance reactions, exercises to improve motor coor-
dination and static and dynamic balance, gait training with gait pattern, training for climbing and descending
stairs, and functional re-education. For the headache, we requested a magnetic resonance imaging (MRI) of
the brain, that showed the correct positioning of the electrodes bilaterally, with the identification of a moder-
ate amount of air (pneumocephalus). At the same time, adjustment/switching on of the stimulator was car-
ried out, which was well tolerated, adjusting the stimulation parameters of the sensors both on the right and
left during hospitalization and gradually modifying the pharmacological therapy.

The combination of internal-geriatric expertise together with the collaboration between neurologist and phys-
iatrist are fundamental for management of these patients. Intensive rehabilitation is ideal for these subjects
before discharge and subsequent post-procedural follow-up.

Drug Combinations ¢ Geriatricians ¢ Parkinson Disease ¢ Physiatrists ¢ Pneumocephalus
Rehabilitation
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Introduction

Parkinson disease (PD) is a common neurodegenerative disease
with incidence ranging from 5/100 000 to over 35/100 000 new
cases yearly, which increases 5- to 10-fold from the sixth to the
ninth decades of life [1]. Advances in the medical management
of PD have led to longer lives. This has resulted in increased
disability secondary to the presence of motor and non-motor
symptoms, leading to progressive handicap and a reduction
in the quality of life (QoL) of patients [2,3]. Progression of the
disease, as well as the daily levodopa dose, were reported to
be associated with so-called ‘levodopa-induced’ motor com-
plications, with a modification of levodopa responsiveness
with disease progression [4]. Intensive rehabilitation programs
can improve motor and non-motor symptoms in people with
PD. Quite recently, deep-brain stimulation (DBS) has become
an established therapeutic tool for treating patients with PD
who have motor fluctuation problems and dyskinesias refrac-
tory to best medical therapy, as demonstrated by data from
the EARLYSTIM trial [5]. The implantation of the deep-brain
stimulator is performed at our center according to a validat-
ed protocol. We present with this clinical case report an em-
blematic example of our daily experience with these patients.

Case Report

Our patient was a 56-year-old man with PD, living with his
wife in a house without internal stairs or other physical ob-
stacles. His PD symptoms began in 2016 with akinesia and ri-
gidity in the right side of the body, and he had motor com-
plications (disabling dyskinesias in the right hemilate, mostly
at the level of the upper limbs). He had a medical history of
ischemic heart disease and underwent angioplasty and drug-
eluting stent placement in 2019. In 2014 he underwent sur-
gery for carpal tunnel syndrome and Dupuytren’s disease on
the right, and in 2024 was admitted to undergo DBS. After the
operation, he was transferred to the Intensive Rehabilitation
Department (this type of rehabilitation setting in Italy has a
numeric code of 56) with the following drug therapy: rasagi-
line 1 mg, triesifenidile 4 mg, levodopa/benserazide 200/50
mg 1 tablet in the early morning (5: 30), 3/4 tablet at 10: 00,
1 tablet at 13: 00, 1 tablet at 16: 00, half a tablet at 19: 00, le-
vodopa/benserazide 100/25 mg prolonged release 2 tablets
at bedtime, rosuvastatine 10 mg, valsartan 160 mg, macro-
gol 3350 mg, pantoprazole 20 mg, and ASA 100 mg. The psy-
chiatric evaluation showed (with the DBS device turned off,
in the off phase, in the process of optimizing the pharmaco-
logical therapy) a hematoma in the right subclavicular region,
which was not painful or tender to palpation at the stimula-
tor implant site. He was in good general condition, oriented in
the 3 axes, cooperative, and reported having headache. He ex-
hibited spontaneous, hypophonic, congruous, and informative
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speech, with dyskinesias at the level of the perioral and mimic
muscles. The subject reported decreased salivation in the ab-
sence of swallowing disorders. He correctly performed the in-
dex-nose and heel-knee test. He remained autonomy in com-
mon life activities, and was able to independently perform
postural transitions and transfers with adaptations. Standing
static was possible independently with multidirectional oscil-
lations, which were major on the left. Independently walking
was possible with a slightly widened base and slight forward
position of the trunk, with pendulum synkinesis of the limbs.
There were diffuse dystonias in the face, head, neck, and up-
per limbs bilaterally. He had free and painful cervical range of
motions during rotations. The upper limbs were normally po-
sitioned, and he was able to reach and maintain the anti-grav-
ity position bilaterally without leveling. There were major dis-
tal fine tremors on the right side. The articulation of the main
joint fulcrums was normal, except for plastic hypertonicity at
the level of elbow flexion and extension bilaterally, especial-
ly on the right side. Then, we evaluated muscle strength and
from the evaluation of the individual muscle groups, which was
4/5 according to the Medical Research Council (MRC) system.
There was no bilateral manual dexterity deficit. We evaluat-
ed the patients’ manual grasp and it was normal. The grasp
of the digito-palmar forceps was also good. Bradykinesia and
dyskinesia were present on finger tapping, with rapid and sym-
metrical alternating movements. The bicipital reflexes were
normal and symmetrical. The lower limbs were in normal po-
sition; they reached and maintained the anti-gravity position
bilaterally without leveling. Articulation of the main joint ful-
crums was normal. Strength globally evaluable at 4/5 accord-
ing to the MRC system. There was no bradykinesia. The reflex-
es of the patella were normal and symmetrical. The plantar
cutaneous reflex was present in extension on the right side,
and not evocable on the left. The protopathic and epicritic tac-
tile sensitivities were preserved on all explored dermatomes.
Cortical functions were apparently normal (Mini-Mental State
Examination in the normal range values). Sphincter control
was preserved. The main disability was difficulty in mobility,
balance, walking, and fine manual motor skills. We set up an
Individual Rehabilitation Project (PRI) with active kinesithera-
py for maintaining the strength and muscular resistance of the
shoulder and pelvic girdle, and upper limbs and lower limbs,
as well as exercises to improve trunk stability and balance re-
actions, exercises to improve motor coordination and static
and dynamic balance, gait training with gait pattern, training
for climbing and descending stairs, and functional re-educa-
tion. For the headache, we requested an MRI scan of the brain,
which showed correct positioning of the electrodes bilaterally,
with the identification of a moderate amount of air (pneumo-
cephalus) bilaterally at the frontal level, with a probable iat-
rogenic etiology (surgical intervention for the positioning of
the electrodes themselves) (Figure 1), so ibuprofen 40 mg was
administered, with clinical efficacy. A logopedic rehabilitation

Indexed in: [PMC] [PubMed] [Emerging Sources Citation Index (ESCI)]
[Web of Science by Clarivate]



Ferriero G. et al:
Deep-brain stimulation and intensive rehab in Parkinson disease
© Am J Case Rep, 2025; 26: €946308

Figure 1. Magnetic resonance imaging of the brain showing
correct positioning of the electrodes bilaterally, with
identification of a moderate amount of air (pneu-
mocephalus) bilaterally at the frontal level (white
arrows), with a probable iatrogenic etiology (surgi-
cal intervention for the positioning of the electrodes
themselves) (grey arrows).

program was started, and he also had occupational therapy
sessions in which he performed fine manual skills and hand-
eye coordination exercises. All the various phases took place
under physiotherapy and nursing supervision to ensure safe
transfer training. At the same time, adjustment/switching on
of the stimulator was carried out, which was well tolerated.
We adjusted the stimulation parameters of the sensors on the
right and left during hospitalization and gradually modified
the pharmacological therapy (suspension of rasagiline; start
of quetiapine 12.5 mg bedtime, down-titration of levodopa/
benserazide), with good compensation of motor symptoms,
persistence of slight akinesia in the right side of the body, im-
provement of autonomy in activities of daily living and in mo-
bility activities (increase in the distance covered in the 6-min-
ute walking test), better control of dyskinesias, bradykinesia,
and better symptomatic control during periods when motor
and non-motor symptoms of the disease reappear or worsen,
due to the decreased effect of levodopa (periods called OFF
phases). He had improvement of muscle tone and trophism
and trunk control (maximal trunk control test).

Discussion

This case report shows value of cooperation of the various pro-
fessionals involved in patient care: neurologists, physiatrists,
geriatricians, physiotherapists, speech therapists, occupation-
al therapists, and nurses. Among motor disturbances, postural
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instability is particularly important because it is associated with
increased risk of falls and loss of self-sufficiency, especially in
older patients [6]. DBS may improve postural control and can
even aggravate this imbalance, depending on the improvement
or worsening of the location of the electrodes at the level of
different brain areas [7]. However, there is also evidence that
exercise in patients with PD can improve postural balance and
non-motor symptoms (eg, autonomic dysfunction, cognitive de-
cline, and sleep and mood disorders), and can improve quali-
ty of life [8]. A retrospective study by Chevrier et al confirmed
the beneficial effects of physiotherapy in this group of PD pa-
tients [9]. A recent case-control study suggests that rhythmic
auditory stimulation (RAS)-program-assisted gait training plus
conventional physiotherapy is a useful strategy to improve gait
performance in PD patients with and without DBS [10]. Several
studies have investigated the impact of DBS on movement and
quality of life. A randomized controlled trial by Deuschl et al
involving 150 patients with severe motor deficits showed that
just 6 months of this treatment improved motor symptoms and
quality of life compared to use of drugs alone [11]. This pos-
itive experience was replicated for an even longer period (up
to 4 years) in a multicenter study conducted on a much small-
er cohort of patients, approximately half the size of the previ-
ous study [12]. The EARLY-STIM trial showed the superiority of
DBS for treating PD patients with early motor complications
compared to use of the best oral medications [13]. However,
the results are not always optimal or long-lasting, especially
when intervention is performed too late, too long after diagno-
sis of the disease, or in elderly patients [14]. Causes of subopti-
mal or decidedly unsatisfactory results include: patients having
suboptimally placed electrodes, infection or a fractured lead,
and an inadequately programmed device, and some patients
were given the wrong diagnosis in the first place [15]. A study
involving the major Italian centers that use this technique, in-
cluding ours, has evaluated the “poor stimulation responders”
among late-stage PD patients for elaborating an algorithm to
decide whether and when DBS discontinuation may be consid-
ered [16]. Finally, many centers in Italy have a well-established
DBS program for patients with PD and several surveys were
conducted, in which our center also participated, to compare
different parameters such as the different techniques, the char-
acteristics of the patients treated, and the short and long-term
results [17]. The discussed single clinical case report is a good
example of the care of patients at our center. A study on data
from the center’s activity on all patients who have been treat-
ed with DBS and then referred to our intensive rehabilitation
service is certainly a commitment to be undertaken [18-20].

Conclusions

Geriatric internal assessment is fundamental in the evaluation
of these patients, both in clinical surveillance and in decisions
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regarding the appropriate dose of anti-Parkinsonian drug ther-
apy and in the evaluation of the results achieved, as well as in
the management of the patient’s other comorbidities (ischemic
heart disease, hypertension) and in the critical evaluation of
symptoms (such as for example headaches, identifiable only
as a tension-type headache rather than with the co-presence
of a pneumocephalus) potentially subject to misinterpreta-
tion and therefore poorly managed and treated. Although fur-
ther studies are necessary to validate a rational protocol that
combines neurological interventional procedures with target-
ed physiotherapy programs, the combination of internal med-
icine and geriatrics expertise, together with collaboration be-
tween neurologists and physiatrists, are fundamental for the
management of these patients and that intensive rehabilita-
tion of for this reason represents the ideal setting for these
subjects before discharge and subsequent post-procedural fol-
low-up. Finally, the DBI was well tolerated by our patient, who
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showed satisfaction with the results achieved, both through
the procedure and with the physiotherapy treatments carried
out in our center (studies are underway to verify the overall
level of satisfaction of patients treated at our polyclinic), con-
firming the validity and effectiveness of the process.
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