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ARTICLE INFO Abstract
Amyotrophic lateral sclerosis (ALS) is a progressive neurodegenerative disease
Avrticle History: characterized by motor decline, respiratory impairment, and reduced quality of life.
Received: 31 May 2026 Rehabilitation primarily aims to maintain function, manage symptoms, and support
Revised: 15 Aug 2026 quality of life. Dynamic Neuromuscular Stabilization (DNS) emphasizes postural
Accepted: 17 Aug 2026 control, neuromuscular coordination, and functional movement patterns; however,
ePublished: 16 Nov 2026 its application in managing ALS remains insufficiently explored.
A 63-year-old man with an 11-year history of limb-onset ALS participated in 20
Keywords: supervised DNS sessions over 10 weeks. Outcomes included the assessment of
e Dynamic neuromuscular functional status, fatigue, and health-related quality of life using the ALS Functional
stabilization Rating Scale-Revised (ALSFRS-R), the Fatigue Severity Scale (FSS), and the Short
o Amyotrophic lateral sclerosis Form-36 Health Survey (SF-36), respectively. Additionally, upper limb muscle
o Neuromuscular rehabilitation strength was assessed using a handheld dynamometer, shoulder range of motion
* Physiotherapy was measured by goniometry, and respiratory function was assessed by spirometry
o Case report (FVC).

Shoulder flexion strength increased from 9.5 to 11.1 N and abduction strength from
7.8 t0 9.2 N. ALSFRS-R changed from 33 to 44, FSS decreased from 43 to 23, and
FVC changed from 3.5 to 4.2 L. Changes were also observed in selected shoulder
range-of-motion measures and several domains of SF-36. These findings should be
interpreted cautiously given the progressive nature of ALS and potential
measurement variability

The DNS program was feasible and well tolerated. The single-case design, absence
of repeated baseline measurements, control condition, and long-term follow-up
preclude causal inference and limit generalizability of the findings.

Practical Implications. DNS may represent a feasible rehabilitation approach
warranting further investigation in controlled studies involving individuals with
ALS.

How to cite this article: Abadi Marand L, Kheyr Abadi P, Narges Safalou N. Functional and respiratory improvements
following dynamic neuromuscular stabilization in a patient with amyotrophic lateral sclerosis: a case report. Med J
Tabriz Uni Med Sciences.2027; 48(6): doi:10.34172/mj.026.35406. Persian.

Extended Abstract

Amyotrophic lateral sclerosis (ALS) is a leading to progressive muscle weakness, impaired
progressive neurodegenerative disorder characterized mobility, respiratory dysfunction, and reduced
by degeneration of upper and lower motor neurons, quality of life. Although pharmacological treatments
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such as riluzole and edaravone may modestly slow
the progression of the disease, no curative therapy
currently exists. Consequently, rehabilitation has
become an important component of multidisciplinary
management of ALS, with the primary goal of
maintaining  function, reducing  secondary
complications, and supporting participation in daily
activities rather than reversing disease progression.
Exercise prescription in ALS has historically been
controversial because of concerns regarding
overwork weakness and accelerated fatigue;
however, recent evidence suggests that carefully
monitored moderate-intensity exercise is generally
safe for selected patients. Dynamic Neuromuscular
Stabilization (DNS) is a rehabilitation approach
based on developmental kinesiology that emphasizes
postural control, trunk stability, diaphragmatic
function, and neuromuscular coordination. Despite
its growing use in other neurological and
musculoskeletal conditions, evidence regarding its
application in managing ALS remains limited.

This clinical case report describes a 63-year-old
man with an 11-year history of limb-onset (spinal)
ALS. The patient presented with progressive upper
limb weakness, shoulder girdle muscle atrophy,
fasciculations, impaired cervical stability, reduced
gait performance, and limited active shoulder
movement. At study entry, the patient had no
predominant bulbar symptoms, showed no clinical
evidence of respiratory failure, and did not require
non-invasive ventilation. The diagnosis of ALS had
previously been confirmed through three
electrodiagnostic evaluations, and the patient had
remained clinically stable during the three months
preceding the intervention without major therapeutic
changes.

The intervention consisted of a supervised DNS-
based rehabilitation program delivered over 10
weeks (20 sessions, two sessions  weekly,
approximately 60 minutes each). Exercise intensity
was monitored using the Borg Rating of Perceived
Exertion (target range: 9-13), and progression
occurred only when the patient tolerated consecutive
sessions without excessive fatigue or exacerbation of
symptoms. The program included warm-up
exercises, core stabilization training, diaphragmatic

breathing, postural correction, developmental-
position exercises (supine, prone, quadruped, sitting,
and standing), and functional movement activities
such as sit-to-stand transfers and squatting. Fatigue
management strategies, scheduled rest intervals, and
predefined exercise termination criteria were
incorporated throughout the program.

Outcome assessments were performed before and
immediately after the intervention by an independent
assessor. Upper limb muscle strength was measured
using a Lafayette handheld dynamometer with the
make-test method. Active shoulder range of motion
was assessed wusing a universal goniometer.
Respiratory function was evaluated using a
spirometer (Spirolab 111) according to ATS/ERS
recommendations, and forced vital capacity (FVC)
was recorded. Functional status, fatigue, and health-
related quality of life were assessed using the ALS
Functional Rating Scale-Revised (ALSFRS-R),
Fatigue Severity Scale (FSS), and the Persian version
of the Short Form-36 Health Survey (SF-36),
respectively. Descriptive statistics were reported
because inferential statistical analysis was not
appropriate for a single-case design. The patient
completed all 20 intervention sessions without
discontinuation or clinically significant adverse
events, supporting the feasibility and tolerability of
the DNS program in this individual. Upper limb
muscle strength demonstrated measurable changes
after the intervention.

Shoulder flexion strength increased from 9.5 N to
11.1 N, shoulder extension from 8.4 N to 10.3 N, and
shoulder abduction from 78 N to 9.2 N.
Additionally, active shoulder range of motion
improved, with flexion increasing by 6° and
abduction by 15. Functional status showed a
significant change, with ALSFRS-R increasing from
33 to 44. Given the progressive nature of ALS and
the patient's long disease duration, this finding was
interpreted cautiously. Although the observed
increase may reflect changes in functional
performance during the intervention period,
alternative  explanations, including day-to-day
variability, response variability, familiarity with
assessment procedures, and the absence of repeated
baseline measurements, cannot be excluded.
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Fatigue severity decreased considerably, with the
FSS score changing from 43 to 23. Improvements
were also observed in several domains of the SF-36,
especially physical functioning, vitality, and social
functioning. However, the mental health domain
score declined from 60 to 50, indicating that
psychological well-being did not improve alongside
physical outcomes and highlighting the importance
of addressing emotional health within ALS
rehabilitation programs.

Respiratory assessment demonstrated a change
from 3.5 L to 4.2 L in FVC. Although numerically
notable, this finding was interpreted with
considerable caution. In a single-case report without
repeated respiratory measurements or
complementary physiological assessments, changes
in FVC may be influenced by patient effort, learning
effects during spirometry, body positioning, and
measurement variability. Therefore, the change
observed in FVC should not be interpreted as
definitive evidence of physiological improvement in
respiratory function. Overall, the intervention period
was associated with observed changes across
multiple clinical outcomes while maintaining patient
safety and adherence. Nevertheless, these findings

remain descriptive observations from a single
participant rather than evidence of treatment efficacy.
This case report suggests that a supervised 10-
week DNS-based rehabilitation program was feasible
and well tolerated in an individual with limb-onset
ALS. Changes were observed in upper limb strength,
shoulder mobility, fatigue, functional status, selected
quality of life domains, and respiratory measures;
however, these findings should be interpreted
cautiously. The single-case design, absence of a
control condition, lack of repeated baseline
assessments, immediate post-intervention evaluation
only, and the patient's long-standing phenotype of
ALS preclude causal inference and restrict
generalizability of the findings. Furthermore,
proposed mechanisms involving improved trunk
stability, neuromuscular coordination, diaphragmatic
function, and force transmission remain hypothetical
because these variables were not directly measured.
Therefore, the findings should be regarded as
exploratory and hypothesis-generating, supporting
the need for larger controlled studies with
longitudinal follow-up to determine the safety,
clinical relevance, and potential role of DNS within
multidisciplinary rehabilitation of ALS. .
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