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ABSTRACT: This case study involves 30-year-old Jayantibhai who was diagnosed with Myotonic Dystrophy 
Type 1 (DM1) 6 years ago and is currently presenting with global muscular weakness. Jayantibhai was referred 
to physical therapy to improve his mobility and manage the effects of his progressive disorde r. Jayantibhai and 
the physical therapy team worked together to create patient-centered goals to guide his treatment plan. 
Interventions included: diaphragmatic breathing; muscle strengthening; balance, coordination and gait training; 
and orthotics and mobility aids. After Jayantibhai’s participation in physical therapy, he demonstrated 
improvements in muscular strength, gait speed, and balance, allowing him to successfully ambulate and 
participate within the community. Jayantibhai will continue to attend physical therapy sessions and be referred 
to a speech language pathologist and occupational therapist for a home assessment. Despite the significant 
improvements in Jayantibhai’s functional capacity, he still expresses concerns regarding his progressive 
condition, indicating that he may also benefit from appointments with a social worker and continued physical 
therapy treatment. 
 

I. INTRODUCTION 
 

Myotonic dystrophy (DM) is a rare progressive disease[1] with multisystem effects seen in the muscles and 
other body systems[2]. In addition it is very common for patients with DM to present with cardiac conduction 
defects and cataracts[1]. DM is considered to be a subgroup of myopathies [1] which refers to a variety of diseases 
which primarily affect the skeletal muscle and leads to muscular weakness [3]. Although physical therapy cannot 
assist in the reversal or curing of this disease, it can help to manage and slow the progression of the disease, 
along with minimize possible comorbidities and secondary effects[4].   
 
DM affects approximately every 1 in 8,000 people, making it the most common adult -onset muscular 
dystrophy[5], despite the disease itself being quite rare. DM is often diagnosed through physical and subjective 
examinations performed by a Physician[6]. Additionally, since patients with DM often present with cataracts, an 
optometrist may be able to recognize this and refer the patient to a specialist for further examination and 
diagnosis[6]. Diagnoses can be confirmed through genetic DNA testing, to confirm whether the genes associated 
with DM are present[6].   
 
DM is subdivided into two types: 
 

 
 

Figure 1: individuals with DM1 suffer from myotonia  
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Type 1 Myotonic Dystrophy (DM1) also known as Steinert disease [1] affects both skeletal and smooth muscle, 
along with the eyes, heart, endocrine system and central nervous system [7]. DM1 is the more common type seen 
in individuals with DM[8]. DM1 is caused by “expansion of the CTG repeat in the noncoding region of 
DMPK”[7] with a CTG repeat of greater than 34 repeats in length being considered abnormal[7].  DM1 is further 
divided into one of three phenotypes including: mild DM1, classic DM1, and congenital DM1, each presenting 
with different symptoms.   
 
Signs/symptoms of Mild DM1 include: cataracts, and mild myotonia, with a normal life span [7] 

 
Signs/symptoms of Classic DM1 include: muscle weakness and wasting, myotonia, cataracts, cardiac conduction 
abnormalities, decreased physical capacity, and potential decreased life span [7] 

 
Signs/symptoms of Congenital DM1 include: hypotonia, severe generalized weakness at birth, respiratory 
insufficiency, intellectual disability and decreased life span [7] 

 
Type 2 Myotonic Dystrophy (DM2) is the less common of the two subtypes. Patients with DM2 present with 
myotonia and muscle dysfunction[9], similar to DM1; however, effects of other body systems, such as cataracts 
and cardiac deficits are less commonly seen [9]. DM2 is caused by the “expansion of cytosine-cytosine-thymine-
guanine (CCTG) tetranucleotide repeat located in the intron of the CCHC-type zinc finger nucleic acid-binding 
protein (CNB or ZNF9) gene or chromosome 3q21.3” [1].   
 
Several studies have supported physical therapy as a treatment intervention for individuals with DM1.  It has 
been reported that muscular strength can increase in patients with DM1 when provided with strength training 
programs [10][11][12]. Specifically, Roussel, Hebert & Duschesne (2020) followed 11 men with DM1 who 
completed a 12-week lower extremity strengthening program. When compared to baseline, performance in both 
strength and functional tests improved significantly [12] indicating that this is an effective intervention in the 
scope of Physiotherapy. Similarly, Missaoui et al. (2010) examined the effectiveness of a  rehabilitation program 
in patients with DM, and found significant improvements in balance (measured by the Berg Balance Scale), gait 
speed and muscle strength[13]. Evidence supports the importance of physical therapy in management of DM, 
which is why it is necessary for physical therapists to have a strong understanding of the disease, clinical 
presentation, and possible treatment interventions.   
 
In this case, I will be following the treatment of 30-year-old male, Jayantibhai who has been diagnosed with 
DM1 and referred to physical therapy by his physician. Jayantibhai initially came to physical therapy presenting 
with moderate musculoskeletal weakness, decreased cardiovascular and respiratory function, which affected his 
ability to ambulate and participate in activities of daily living. This fictional case will discuss the initial 
assessment, outcome measures, treatment interventions and outcomes throughout Jayantibhai’s time in 
Physiotherapy.   
 
The objective of this fictional case is to provide physical therapists with a resource on how to recognize the 
clinical presentation of DM1 and provide information on possible treatment interventions and outcome 
measures. 
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II. CLIENT CHARACTERISTICS 

 
Figure 2: autosomal dominant disorders 

 
The patient in which this case study will be revolving around is Jayantibhai is a 30-year-old male who was 
diagnosed with myotonic dystrophy Type 1 (DM1) six year ago. Myotonic Dystrophy Type 1 is an autosomal 
dominant condition that has a multi-system effect. Jayantibhai lives with his wife in their bungalow and helps 
her with her online business, mostly answering calls as customer support. Jayantibhai was referred to physical 
therapy by his family doctor to help improve his level of mobility and to try to attenuate some of the negative 
effects of his progressive condition. Jayantibhai has no other significant comorbidities. 
 

III. EXAMINATION FINDINGS 
 

Upon assessment, it was clear that Jayantibhai had mobility difficulties. Jayantibhai entered the clinic with the 
use of a single point cane (which he placed in his right hand) but also required the assistance of his wife on his 
other hand. Jayantibhai requested his wife be present for the duration of the assessment.  
 
Prior to coming to the appointment, Jayantibhai completed the Assessment of Life Habits 3.1 short-form 
questionnaire which was sent to him by our clinic since this is a self -reported measure been validated for use in 
DM patients. Jayantibhai’s total score was 7 and in particular, his mobility score was 6.  
 
Once Jayantibhai and his wife were situated in one of our patient rooms, Jayantibhai 's subjective assessment 
was conducted. Jayantibhai noted a consistent and steady decline in his mobility status since being diagnosed 
with his condition, particularly noticing the effort it takes to walk being the most drastic change. Jayantibhai 
noted he is having difficulty coordinating his feet and ankles, reporting “sometimes my ankles don’t move the 
way I want them to which is affecting my balance”. He also has a hard time completing his ADLs without the 
help of his girlfriend and notices that within the last year, his breathing has become  “a lot more labored”. When 
asked what he hopes to get out of physical therapy, he responded with “be able to walk from the bedroom to 
kitchen without stopping at his desk to take a break in the morning, and to complete more daily activities 
independently.” 
 
Observation: 
Upon observation, with Jayantibhai seated, it appears as if he uses an apical breathing pattern and requires 
accessory muscle use while breathing. Jayantibhai can sit without any support but sits with a dropped head, 
though no other postural sitting deviations were noted. Since he is wearing shorts and a t -shirt, it appears as if 
Jayantibhai also has muscle atrophy of the distal lower extremity and upper extremi ty musculature. It was also 
noted that his facial expressions were small, and his speech was slurred occasionally, indicating weakness of the 
facial and oral muscles. When standing, Jayantibhai struggles to maintain his balance without the use of a gait 
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aid and shows significant postural sway while attempting to stand statically. Also, upon a gait assessment, 
Jayantibhai presents with a drop foot gait pattern throughout the swing phase bilaterally, but more 
predominantly on his right lower extremity. As a result, Jayantibhai has a decreased heel strike during the initial 
contact and has a hip hike during the swing phase in order to ensure that his foot can clear the ground while 
walking. 
 

 
 

Figure 3: complete gait cycle stages 
 

Muscle Testing: 

Movement MMT Grade AROM (degrees) PROM (degrees) 

Neck extension 3-/5 0-50 0-80 

Shoulder flexion 3+/5 0-160 0-180 

Shoulder abduction 4-/5 0-173 0-175 

Shoulder extension 4-/5 0-43 0-50 

Elbow flexion 4-/5 0-133 0-141 

Elbow extension 4-/5 0-2 0-2 

Wrist flexion 3+/5 0-60 0-77 

Wrist extension 4/5 0- 50 0-55 

Hip flexion 4-/5 0- 121 0- 125 

Hip abduction 3+/5 0- 34 0- 36 

Hip adduction 4+/5 0-26 0-31 

Hip extension 3+/5 0-10 0-12 

Knee flexion 4-/5 0-120 0-123 
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Knee Extension 4-/5 0 0 

Ankle dorsiflexion 2-/5 0-3 0-15 

Ankle plantar flexion 4/5 0- 35 0-39 

Table 1: recorded bilateral average results for upper and lower extremity MMT, AROM, PROM  
 

Patient reported no pain or discomforted on active range of motion, though Jayantibhai informed the physical 
therapist that he is on medication to manage his underlying myotonia and that “the medication is working well 
and controls the issue”. Passive range of motion was conducted in which a slight reduction in tone was noted 
and normal joint end feels were noted. Manual Muscle Tests (MMTs) were also conducted on both upper 
extremities and lower extremities. Of note, Jayantibhai recorded values of 3-/5 for neck extension and 2-/5 for 
ankle dorsiflexion bilaterally.  Additionally, Jayantibhai 's grip strength was tested comparing right and left 
sided differences, he displayed 23.7kg with his right hand and 22.0kg with his left hand. However, even with the 
medication, Jayantibhai demonstrated a slight delay in relaxing his musculature after performing contractions. 
To confirm this, Jayantibhai was asked to repeatedly open and close a fist, which he was able to complete, but 
demonstrated a slight delay in muscle relaxation during the movement.  
 
Standard measures: 
Jayantibhai performed a cluster of tests to further understand his functional limitations and to outline areas of 
improvement for physical therapy treatment. Jayantibhai was able to complete 12 full repetitions on the 30 
second sit to stand test and displayed a speed of 0.62m/s on the 10m walk test. To determine Jayantibhai 
functional balance a Berg balance test was administered with Jayantibhai receiving a 43/56 as a total score. 
Also, Jayantibhai recorded a value of 280L/min peak cough flow. The nine-hole peg test was also performed to 
assess Jayantibhai’s finger dexterity and Jayantibhai recorded a value of 20.1 seconds on the right hand and 21.3 
seconds on the left hand. Jayantibhai is right hand dominant. 
 
Sensation: 
Superficial, deep, and cortical sensations were tested on Jayantibhai as well and all tests were normal. 
 
Neurological: 
Reduced tone in upper and lower extremities as noted on passive range of motion and muscle palpation. 
Reflexes were also diminished when tested but not absent. 
 

IV. CLINICAL HYPOTHESIS 
 
Diagnosis: 
Myotonic dystrophy is medically diagnosed through genetic testing. However, the physical therapy diagnosis for 
Jayantibhai would be, “patient presents with impaired motor function of the distal upper and lower extremities 
bilaterally, dropped head, impaired balance, apical breathing pattern, and requires moderate assistance for 
completion of ADLs” 
 
Problem list:   
1. Muscle weakness in distal upper and lower extremities due to disuse and muscle a trophy 
2. Decreased upper extremity coordination due to underlying neurological impairment  
3. Drop foot gait pattern throughout swing phase due to ankle dorsiflexor weakness bilaterally  
4. Apical breathing pattern due to weakened diaphragm   
5. Dropped head presentation due to weak neck extensors   
6. Impaired balance due to coordination impairment and muscular weakness  
7. Increased fatiguability due to sedentary lifestyle  
8. Impaired muscle relaxation post-contraction due to underlying neurological impairment 
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V. INTERVENTION 
 

Patient-centered goals 
As Jayantibhai previously indicated, his goals of physical therapy were to “be able to walk from bedroom to 
kitchen without stopping at his desk to take a break in the morning and to complete more daily activities 
independently.”  When taking these goals as outlined by Jayantibhai into account, the following long-term goals 
were created:   
 
1. Prior to discharge from physical therapy, the patient will be able to achieve a 2 -point increase in their score 

regarding mobility on the Assessment of Life Habits as compared to their initial assessment   
2. Prior to discharge from physical therapy, the patient will be able to achieve a 0.8m/s gait speed score on 

their 10m walk test 
3. Prior to discharge from physical therapy, the patient will be able to dress themselves with minimal 

assistance (no more than 3 points of contact) from the physical therapist   
4. Prior to discharge, patient will be able to walk from his bedroom to his kitchen with the use of a gait  aid 

without having to take a break 
 
Once these long-term goals were identified and agreed upon by Mr. J, the following short -term goals were 
created to meet the long-term goals above:   
 
1. After two weeks, the patient will be able to demonstrate an increase  in neck extension MMT from a 3-/5 to a 

4-/5 when assessed for a single activation.   
2. After two weeks, the patient will be able to demonstrate a peak cough flow equal to or greater than 

300L/min 
3. After three weeks, the patient will demonstrate an increase in finger flexion strength by increasing hand 

dynamometer strength by 5 kilograms for each hand.   
4. After three weeks, the patient will improve ankle dorsiflexion MMT from a 2 -/5 to a 3/5 when assessed for a 

single activation. 
5. After three weeks, the patient will be able to demonstrate an increase in their 30 second sit -to-stand result 

by 3 repetitions with the use of a chair’s armrest     
6. After four weeks, the patient will show a decrease in his time to complete the nine hole peg test of 3 seconds 

for his non-dominant hand and 4 seconds for his dominant hand.  
7. After four weeks, the patient will demonstrate an increase in their Berg Balance Scale from 43/56 points to 

48/56 points   
It is critical to remember that during goal setting, the patient is heavily invol ved in this process and must have 
their voice always heard. 
 

VI. TREATMENT PLAN 
 

 
 

Figure 4: general strength loss in DM1 [14] 
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When planning intervention strategies to meet the goals above, it is important to remember that DM1 is a 
progressive neuromuscular disorder. This means that although it is possible for patients who have no experience 
with physical therapy to show improvements over short periods of time, over a long term (several years), a 
patient's conditions will worsen naturally. For example, in one study, it was found that over nine years, 30.3 -
43.5% of individuals with DM1 presented with loss of muscle strength as compared to individ uals without 
DM1 [14]. Therefore, it is the responsibility of the physical therapist to help attenuate the consequences of such a 
progressive disorder as best as possible.   
 
Interventions provided to Jayantibhai were considered in tandem with Jayantibhai to ensure that he was an active 
participant in this process. 
 
The following interventions were provided:   
Diaphragmatic breathing- to improve diaphragmatic breathing, patient facilitated tactile cued deep breathing 
was conducted for ten repetitions every waking hour. Such an intervention was used to target M r. J's apical 
breathing pattern and to ensure that Jayantibhai is taking deep enough breaths to help facilitate productive 
coughs if required. Also, preliminary research in healthy individuals shows the potential of diaphragmatic 
breathing to be associated with improvements in balance [15]. Therefore, Jayantibhai may also potentially receive 
this add benefit from such an intervention as well.  
 
Strengthening- exercises were provided targeting the initial limitations noted in the assessment which include: 
finger flexion weakness, ankle dorsiflexion weakness, and neck extensor weakness. The exercises were 
prescribed under parameters that were identified as being safe for patients with DM1 to perform[16] and were 
completed to muscular fatigue, not muscular failure. Exercises prescribed can be found in the table  below (Table 
1) and target the muscle groups that were observed as being weak in Jayantibhai 's assessment. In addition, 
isotonic exercises were avoided to prevent any exacerbation of Jayantibhai 's underlying myotonia. However, 
quarter squats and light weight over-head shoulder press exercises were also provided to Jayantibhai under the 
same parameters to help improve his general fatiguability and general muscular strength. In the literature there 
seems to be the possibility of those with DM1 to present with skeletal muscle growth [10] and that strength in 
DM1 patients can be increased when following an exercise program [11]. As Jayantibhai progressed through his 
therapy interventions, the following exercises were also progressed to more difficult variations or resistance of 
the exercises below were increased. 
 

Type Intensity Reps Sets Rest between sets Times per week 

Seated ankle dorsiflexion   Moderate (60% 1RM) 8-12  
2-4 

 
2-3 minutes 

2-3 

Prone Knee extensions 

Mass finger flexion against ball 

Body weight quarter squats 

Light weight over-head shoulder press 

Table 2: strengthening exercises prescription and parameters provided to Jayantibhai 
 

Muscular relaxation- Jayantibhai was educated on the what his underlying myotonia meant and referred back 
to his physician if his current medication no longer helped him.  
 
Balance- patients with DM1 are seen as similar falls risks to elderly individuals [17] and have impaired ankle 
strategy usage when balance is lost due to weakness of the ankle musculature  [16]. Also, the drop foot that a 
person with DM1 presents with puts them at an increased risk of tripping when walking [16]. Therefore, the 
dorsiflexion strengthening exercises as listed above may improve balance as well, but balance exercises were 
also provided to Jayantibhai Based on Jayantibhai’s presentation, a prescription of narrow stance static standing 
holds for ten seconds for ten repetitions daily were provided. As Jayantibhai 's balance improved, exercises 
progressed to more challenging interventions (tandem stance) and then to more mobile and task-specific 
interventions (reaching outside base of support). However, given Jayantibhai 's falls risk, such exercises were 
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completed in parallel bars and under contact supervision of the therapist. Recent research has also suggested that 
post-balance intervention with DM1 patients is likely to result in a self-reported increase in balance 
confidence[18]. 
 
Coordination- In order to improve Jayantibhai’s coordination, task-specific interventions were used. These 
interventions included tasks that Jayantibhai deemed meaningful such as: typing, washing the dishes, dressing 
himself, and being able to open the drawers in his house. Coordination exercises were initially blocked prior to 
progressing to more random practice as Jayantibhai improved. In addition, time was provided to Jayantibhai 
after each task for self-reflection and to allow Jayantibhai to problem solve as well as to identify any errors in 
his task completion prior to him receiving feedback of the results from the physical therapist. However, thumb 
and finger tapping were also provided to Jayantibhai for at home completion. 
 
Gait training- gait training was a substantial portion of Jayantibhai’s therapeutic intervention. However, for 
such a condition, therapists used a bandwidth feedback approach and allowed the patient time to self -reflect 
prior to providing feedback on the knowledge of results. Jayantibhai also completed body weight supported 
treadmill training in a closed environment in order to help facilitate more coordinated gait movements prior to 
being progressed to gait training in more open environments with great variability (without a balance system) to 
provide more generalizability to his life environment and to increase his endurance.  
  
Orthotics/Gait aids - given the progressive nature of the condition, Jayantibhai was placed in an Ankle Foot 
Orthosis (AFO) to help address his foot drop as well as being properly fit, educated, and taught how to use a 2 
wheeled walker. Both changes were implemented to help improve Jayantibhai’s stability while ambulating. An 
Occupational Therapist (OT) was consulted in order to ensure all aids provided were appropriate for 
Jayantibhai’s condition.   
 
In addition, a referral was also made to a Speech Language Pathologist (SLP) to help target Jayantibhai’s facial 
and oral musculature weakness. Throughout the intervention process, constant education was provided to 
Jayantibhai regarding several concepts. Some of these concepts included: his condition, the reason why 
intervention techniques were chosen, any potential risks or benefits from a given intervention, any alternative 
intervention strategies, and how DM1 may progress and continue to affect his mobility. The goal of this was to 
ensure Jayantibhai properly understood the therapy being provided to him and to properly prepare him for what 
may be his future reality. 
 

VII. OUTCOME 
 
Muscle Testing: 

Movement MMT Grade AROM (degrees) PROM (degrees) 

Neck extension 3+/5 0-65 0-80 

Shoulder flexion 4-/5 0-172 0-183 

Shoulder abduction 4+/5 0-174 0-176 

Shoulder extension 4-/5 0-46 0-50 

Elbow flexion 4+/5 0-135 0-143 

Elbow extension 4-/5 0-2 0-2 

Wrist flexion 4/5 0-64 0-78 

Wrist extension 4/5 0- 50 0-55 

Hip flexion 4/5 0- 124 0- 126 
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Hip abduction 4-/5 0- 36 0- 38 

Hip adduction 4+/5 0-26 0-31 

Hip extension 4/5 0-11 0-12 

Knee flexion 4/5 0-123 0-125 

Knee Extension 4/5 0 0 

Ankle dorsiflexion 3/5 0-5 0-15 

Ankle plantar flexion 4+/5 0- 37 0-39 

 
Table 3: recorded bilateral average results for upper and lower extremity MMT, AROM, PROM prior to 

discharge 
 

Grip strength improved slightly: R 29.1kg L 26.9kg.  
30 second sit-to-stand test improved to 15 full repetitions. 
10m walk test improved to 0.78m/s which is just below the 0.8m/s cut-off required for safe community 
ambulation, though Jayantibhai was able to complete his goal of walking from his bedroom to his kitchen 
without having to take a break. 
Peak cough flow increased to 310L/min. 
Nine hole peg test- right hand: 16.73s, left hand: 18.12s. 
BERG Balance Scale score improved to 48/56 which indicates that his balance meets the score to be able to 
ambulate without a mobility aid. However, this improvement in score is also highly attributed to the 
improvements in strength of the lower extremity which allowed for better control of motor movements when 
completing dynamic items in this test such as, sit-to-stand and transfers. Therefore, Jayantibhai will continue to 
use a mobility aid (2 wheeled-walker) when ambulating long distances. This improvement was also attributed to 
the balance interventions that improved his ankle strategy.   
 
10mWT improved to 0.78m/s, which is a speed that places Jayantibhai as a potential community ambulator. This 
improvement was due to a combination of improved aerobic capacity, strengthening of the respiratory muscles 
and learned deep breathing techniques. Although his lower extremity strength improved, he still had difficulty 
ambulating for long periods due to ankle dorsiflexor fatigue, though Jayantibhai was able to ambulate from his 
bedroom to his kitchen with the use of an AFO. 
 
The discharge planning includes treatment techniques and referrals to specialists to reduce the long -term 
changes that will occur with DM1. Since it is a progressive disorder affecting multiple body systems, it requires 
a multidisciplinary treatment and management approach [19]. After the 6-week treatment intervention, Jayantibhai 
will continue to receive physiotherapy treatment once per week to monitor the disease progression and maintain 
the benefits gained from the treatment program. As noted in the initial observation, Jayantibhai exhibited signs 
of facial and oral muscle weakness. Therefore, referral to a speech language therapist would be beneficial to 
assist in the activation and maintenance of the strength, endurance, and coordination of those muscles [20]. As 
well, as the condition progresses, Jayantibhai may experience difficulty swallowing and eating so this would 
help him learn effective strategies to do so safely and effectively. Along with physical therapy once weekly, to 
slow the progression of muscle atrophy, Jayantibhai will be referred to a community-based exercise program 
close to his home, where he can continue to do light to moderate strength and endurance exercise 3-5 days per 
week which will also benefit his cardiorespiratory system function. The weakening of respiratory muscles 
results in symptoms of dyspnea, so Jayantibhai will be educated by the physical therapist about self-management 
positions he can do to relieve these symptoms. This includes sleeping in side-lying and upper body elevation as 
well as the tripod position when sitting. Before returning home, the occupational therapist will assess the safety 
of Jayantibhai’s home and make suggestions for any adaptations that would improve his mobility and ability to 
be independent in his activities of daily living (i.e. grab bars in the bathroom, removal of carpets) [20].   
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Approaching the end of his 6-week intervention, Jayantibhai was feeling more confident in his community 
ambulation and slightly stronger. He was grateful for the knowledge he learned about his condition and the 
things that could be done to slow its progression; however, he still expressed worry about the effect it would 
have on his quality of life in the future, Therefore, Jayantibhai will also benefit from a referral to a social worker 
to help him cope and remain socially integrated [20]. 
 

VIII. DISCUSSION 
 

Type 1 Myotonic Dystrophy (DM1) affects both skeletal and smooth muscle, along with the eyes, heart, 
endocrine system and central nervous system[7]. Signs and symptoms can include muscle weakness and wasting, 
myotonia, cardiac conduction abnormalities, decreased physical capacity, and potential decreased life 
span[7]. Fortunately, several studies have supported physical therapy treatment interventions and 
interdisciplinary care for individuals with DM1. Dysphagia is a common symptom of DM1, Parkinson’s Disease 
and Multiple Sclerosis, therefore, a referral to a speech language therapist is an important step to take for proper 
management of these conditions[21]. Jayantibhai is one of the many people who, through rehab and education, 
focused on task-specific and functional activities meaningful to his daily life and was able to slow the 
progression of his disease and gain confidence. Physical therapists play a crucial role in preventing progression, 
but also in teaching compensatory approaches to maintain patient functional independence and participation. 
Physical therapists also play a large role in communication with other health care providers, the patient and the 
patient's family/ caregivers. With the use of diaphragmatic breathing and lower extremity strengthening, and 
evidence of assistive devices (AFO, 2WW), Jayantibhai was able to achieve most of his goals.  The development 
of rapport with patients combined with collaborative goal setting and treatment planning using the International 
Classification of Functioning, Disability and Health (ICF model), physiotherapists can help people with DM1 
reach their goals. Ultimately, this influences their quality of life and outlook on living with a progressive 
disease. 
 

REFERENCES 
 
1. Vydra DG, Rayi A. Myotonic dystrophy. InStatPearls [Internet] 2021 Feb 11. StatPearls Publishing. 

Available from: https://www.ncbi.nlm.nih.gov/books/NBK557446/ 
2. Myotonic dystrophy - about the disease [Internet]. Genetic and Rare Diseases Information Center. U.S. 

Department of Health and Human Services; [cited 2022May11]. Available 
from: https://rarediseases.info.nih.gov/diseases/10419/myotonic-dystrophy 

3. Myopathy: Causes, symptoms, diagnosis & treatment [Internet]. Cleveland Clinic. [cited 2022May11]. 
Available from: https://my.clevelandclinic.org/health/diseases/17256-myopathy 

4. Duong T, Eichinger K. Role of physical therapy in the assessment and management of individuals with 
myotonic dystrophy [Internet]. myotonic.org. [cited 2022May11]. Available 
from: https://www.myotonic.org/sites/default/files/pages/files/MDF_RoleofPhysicalTherapy_1_21.pdf 

5. Suominen T, Bachinski LL, Auvinen S, Hackman P, Baggerly KA, Angelini C, Peltonen L, Krahe R, Udd B. 
Population frequency of myotonic dystrophy: higher than expected frequency of myotonic dystrophy type 2 
(DM2) mutation in Finland. European journal of human genetics. 2011 Jul;19(7):776-82. Available 
from: https://www.nature.com/articles/ejhg201123 

6. Diagnosis - myotonic dystrophy (DM) - diseases [Internet]. Muscular Dystrophy Association. 2021 [cited 
2022May11]. Available from: https://www.mda.org/disease/myotonic-dystrophy/diagnosis 

7. Bird TD. Myotonic dystrophy type 1 - genereviews® - NCBI bookshelf [Internet]. [cited 2022May11]. 
Available from: https://www.ncbi.nlm.nih.gov/books/NBK1165/ 

8. Myotonic dystrophy: Medlineplus Genetics [Internet]. MedlinePlus. U.S. National Library of Medicine; 
[cited 2022May11]. Available from: https://medlineplus.gov/genetics/condition/myotonic-
dystrophy/#frequency 

9. Schoser B. Myotonic Dystrophy Type 2 [Internet]. [cited 2022May11]. Available 
from: https://www.ncbi.nlm.nih.gov/books/NBK1466/ 

10. Roussel MP, Morin M, Girardin M, Fortin AM, Leone M, Mathieu J, Gagnon C, Duchesne E. Training 
program-induced skeletal muscle adaptations in two men with myotonic dystrophy type 1. BMC Research 
Notes. 2019 Dec;12(1):1-6. Available from: https://link.springer.com/article/10.1186/s13104-019-4554-z 

11. Brady LI, MacNeil LG, Tarnopolsky MA. Impact of habitual exercise on the strength of individuals with 
myotonic dystrophy type 1. American journal of physical medicine & rehabilitation. 2014 Sep  1;93(9):739-
50. Available 

http://www.ijmrset.com/
https://www.physio-pedia.com/Case_Study_-_Myotonic_Dystrophy_Type_1#cite_note-:9-20
https://www.physio-pedia.com/Case_Study_-_Myotonic_Dystrophy_Type_1#cite_note-:2-7
https://www.physio-pedia.com/Case_Study_-_Myotonic_Dystrophy_Type_1#cite_note-:2-7
https://www.physio-pedia.com/Case_Study_-_Myotonic_Dystrophy_Type_1#cite_note-21
https://www.ncbi.nlm.nih.gov/books/NBK557446/
https://rarediseases.info.nih.gov/diseases/10419/myotonic-dystrophy
https://my.clevelandclinic.org/health/diseases/17256-myopathy
https://www.myotonic.org/sites/default/files/pages/files/MDF_RoleofPhysicalTherapy_1_21.pdf
https://www.nature.com/articles/ejhg201123
https://www.mda.org/disease/myotonic-dystrophy/diagnosis
https://www.ncbi.nlm.nih.gov/books/NBK1165/
https://medlineplus.gov/genetics/condition/myotonic-dystrophy/#frequency
https://medlineplus.gov/genetics/condition/myotonic-dystrophy/#frequency
https://www.ncbi.nlm.nih.gov/books/NBK1466/
https://link.springer.com/article/10.1186/s13104-019-4554-z


International Journal of Multidisciplinary Research in Science, Engineering and Technology (IJMRSET) 

                          | ISSN: 2582-7219 | www.ijmrset.com | Impact Factor: 7.521| Monthly, Peer Reviewed & Referred Journal| 

| Volume 7, Issue 7, July 2024 | 

| DOI:10.15680/IJMRSET.2024.0707047 | 

IJMRSET © 2024                                                   |     An ISO 9001:2008 Certified Journal   |                                                 12180 

 

 

 

from: https://journals.lww.com/ajpmr/FullText/2014/09000/Impact_of_Habitual_Exercise_on_the_Strength_
of.3.aspx?casa_token=9JHZntkPeGcAAAAA:dZh_Q0qHzMjSGAgmj3r_YhIG6n4YaTkdcGu_sQP0vKJbE
WNkYRcggleDnfmD0YE1qPQgJdlS1mDKQLN5N1JCQg 

12. Roussel MP, Hébert LJ, Duchesne E. Strength-training effectively alleviates skeletal muscle impairments in 
myotonic dystrophy type 1. Neuromuscular Disorders. 2020 Apr 1;30(4):283-93. Available 
from: https://www.sciencedirect.com/science/article/pii/S0960896620300559?casa_token=kOE1v7j9SREA
AAAA:p-nK7V7vREJk_Q-ICjKUKOOJqarRQ9I5uRw9XnAZWkOfsF76HXGa3vH6rJEJOgahsZAKFTqZ 

13. Missaoui B, Rakotovao E, Bendaya S, Mane M, Pichon B, Faucher M, Thoumie P. Posture and gait abilities 
in patients with myotonic dystrophy (Steinert disease). Evaluation on the short -term of a rehabilitation 
program. Annals of physical and rehabilitation medicine. 2010 Aug 1;53(6-7):387-98. Available 
from: https://www.sciencedirect.com/science/article/pii/S1877065710001120 

14. Gagnon C, Petitclerc É, Kierkegaard M, Mathieu J, Duchesne É, Hébert LJ. A 9 -year follow-up study of 
quantitative muscle strength changes in myotonic dystrophy type 1. Journal of neurology. 2018 
Jul;265(7):1698-705. Available from: https://link.springer.com/article/10.1007/s00415-018-8898-4 

15. Stephens RJ, Haas M, Moore III WL, Emmil JR, Sipress JA, Williams A. Effects of diaphragmatic breathing 
patterns on balance: a preliminary clinical trial. Journal of manipulative and physiological therapeutics. 
2017 Mar 1;40(3):169-75. Available 
from: https://www.sciencedirect.com/science/article/pii/S016147541630166X?casa_token=fzIIyR900L4AA
AAA:kdEZIzQHRMDhtiixtDXesOe9aTDHRI4DT2aEQDIzZWzaw52cbh7lkFw0H82K9y8DUTrrPgm6 

16. Exercise Guide for People Living with Myotonic Dystrophy. Myotonic Dystrophy Foundation. Accessed 
May 1, 2022. Web: MDF_Exercise-Guide-for-the-Community_1_21.pdf (myotonic.org). Available 
from: https://www.myotonic.org/sites/default/files/pages/files/MDF_Exercise-Guide-for-the-
Community_1_21.pdf 

17. Die-Smulders CE, Höweler CJ, Thijs C, Mirandolle JF, Anten HB, Smeets HJ, Chandler KE, Geraedts JP. 
Age and causes of death in adult-onset myotonic dystrophy. Brain: a journal of neurology. 1998 Aug 
1;121(8):1557-63. Available from: https://academic.oup.com/brain/article/121/8/1557/631576?login=false 

18. Hammarén E, Lindberg C, Kjellby-Wendt G. Effects of a balance exercise programme in myotonic 
dystrophy type 1: a pilot study. European Journal of Physiotherapy. 2015 Jul 3;17(3):123 -31. Available 
from: https://www.tandfonline.com/doi/full/10.3109/21679169.2015.1049204?casa_token=_NI2oOH2u2IA
AAAA%3APzdQCmPRkSTiSDvSv-
uEhMMFmp_ecSYxO9ooJsdkc3raB7PEt3X9jh_XAUuA2vugeKeFZTVmd4o 

19. Portaro S, Naro A, Chillura A, Billeri L, Bramanti A, Bramanti P, Rodolico C, Calabrò RS. Toward a more 
personalized motor function rehabilitation in Myotonic dystrophy type 1: The role of neuroplasticity. PLoS 
One. 2017 May 25;12(5):e0178470. Available 
from: https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0178470 

20. Harper PS, van Engelen BG, Eymard B, Rogers M, Wilcox D. 99th ENMC international workshop: 
Myotonic dystrophy: present management, future therapy: 9–11 November 2001, Naarden, The Netherlands. 
Neuromuscular Disorders. 2002 Aug 1;12(6):596-9. Available from: https://www.nmd-
journal.com/article/S0960-8966(02)00020-2/fulltext 

21. Molokwu AJ. Assessment of dysphagia in people with Parkinson's disease, multiple sclerosis and muscular 
dystrophy (Doctoral dissertation, University of Nottingham). Available 
from: https://core.ac.uk/download/pdf/33573923.pdf 

 

http://www.ijmrset.com/
https://journals.lww.com/ajpmr/FullText/2014/09000/Impact_of_Habitual_Exercise_on_the_Strength_of.3.aspx?casa_token=9JHZntkPeGcAAAAA:dZh_Q0qHzMjSGAgmj3r_YhIG6n4YaTkdcGu_sQP0vKJbEWNkYRcggleDnfmD0YE1qPQgJdlS1mDKQLN5N1JCQg
https://journals.lww.com/ajpmr/FullText/2014/09000/Impact_of_Habitual_Exercise_on_the_Strength_of.3.aspx?casa_token=9JHZntkPeGcAAAAA:dZh_Q0qHzMjSGAgmj3r_YhIG6n4YaTkdcGu_sQP0vKJbEWNkYRcggleDnfmD0YE1qPQgJdlS1mDKQLN5N1JCQg
https://journals.lww.com/ajpmr/FullText/2014/09000/Impact_of_Habitual_Exercise_on_the_Strength_of.3.aspx?casa_token=9JHZntkPeGcAAAAA:dZh_Q0qHzMjSGAgmj3r_YhIG6n4YaTkdcGu_sQP0vKJbEWNkYRcggleDnfmD0YE1qPQgJdlS1mDKQLN5N1JCQg
https://www.sciencedirect.com/science/article/pii/S0960896620300559?casa_token=kOE1v7j9SREAAAAA:p-nK7V7vREJk_Q-ICjKUKOOJqarRQ9I5uRw9XnAZWkOfsF76HXGa3vH6rJEJOgahsZAKFTqZ
https://www.sciencedirect.com/science/article/pii/S0960896620300559?casa_token=kOE1v7j9SREAAAAA:p-nK7V7vREJk_Q-ICjKUKOOJqarRQ9I5uRw9XnAZWkOfsF76HXGa3vH6rJEJOgahsZAKFTqZ
https://www.sciencedirect.com/science/article/pii/S1877065710001120
https://link.springer.com/article/10.1007/s00415-018-8898-4
https://www.sciencedirect.com/science/article/pii/S016147541630166X?casa_token=fzIIyR900L4AAAAA:kdEZIzQHRMDhtiixtDXesOe9aTDHRI4DT2aEQDIzZWzaw52cbh7lkFw0H82K9y8DUTrrPgm6
https://www.sciencedirect.com/science/article/pii/S016147541630166X?casa_token=fzIIyR900L4AAAAA:kdEZIzQHRMDhtiixtDXesOe9aTDHRI4DT2aEQDIzZWzaw52cbh7lkFw0H82K9y8DUTrrPgm6
https://www.myotonic.org/sites/default/files/pages/files/MDF_Exercise-Guide-for-the-Community_1_21.pdf
https://www.myotonic.org/sites/default/files/pages/files/MDF_Exercise-Guide-for-the-Community_1_21.pdf
https://academic.oup.com/brain/article/121/8/1557/631576?login=false
https://www.tandfonline.com/doi/full/10.3109/21679169.2015.1049204?casa_token=_NI2oOH2u2IAAAAA%3APzdQCmPRkSTiSDvSv-uEhMMFmp_ecSYxO9ooJsdkc3raB7PEt3X9jh_XAUuA2vugeKeFZTVmd4o
https://www.tandfonline.com/doi/full/10.3109/21679169.2015.1049204?casa_token=_NI2oOH2u2IAAAAA%3APzdQCmPRkSTiSDvSv-uEhMMFmp_ecSYxO9ooJsdkc3raB7PEt3X9jh_XAUuA2vugeKeFZTVmd4o
https://www.tandfonline.com/doi/full/10.3109/21679169.2015.1049204?casa_token=_NI2oOH2u2IAAAAA%3APzdQCmPRkSTiSDvSv-uEhMMFmp_ecSYxO9ooJsdkc3raB7PEt3X9jh_XAUuA2vugeKeFZTVmd4o
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0178470
https://www.nmd-journal.com/article/S0960-8966(02)00020-2/fulltext
https://www.nmd-journal.com/article/S0960-8966(02)00020-2/fulltext
https://core.ac.uk/download/pdf/33573923.pdf


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

                     

 

 

 

 

INTERNATIONAL JOURNAL OF 

MULTIDISCIPLINARY RESEARCH 
IN SCIENCE, ENGINEERING AND TECHNOLOGY 

 
 
 

| Mobile No: +91-6381907438 | Whatsapp: +91-6381907438 | ijmrset@gmail.com | 

www.ijmrset.com 

mailto:ijmrset@gmail.com
http://www.ijmrset.com/

