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ABSTRACT:

AIM: Comparing the effects of blood flow restriction therapy and physiotherapy treatment for writer’s cramp in office workers aged 30-50 yrs
using writer’s cramp rating scale. RELEVANCE OF STUDY: Writer’s cramp has led to a very common and a leading problem in office going
workers. Thus this study helps us understand and identify the best way to treat a simple type of writer’s cramp. It also provides early intervention
to prevent further dystonic type of writer’s cramp. METHODOLOGY: In this comparative type of study 40 patients with writer’s cramp were
selected according to inclusion and exclusion criteria along with the writer’s cramp rating scale. Subjects were then divided into two groups
i.e. group ‘A’ (n=20) and group ‘B’ (n=20). Pre and post evaluation was done considering the WCRS. GROUP A was given BFRT for upper
limb for the elbow and wrist flexors. GROUP B was given physiotherapy t/t of stretching for upper limb for elbow, wrist and finger flexors.
Treatment was given for 6 weeks with 2-3 sessions per week. After 6 week of intervention evaluation was done for both the groups comparing
the pre and post score of WCRS. RESULT: On intergroup comparison using unpaired t test the BFRT pre and post difference of the WCRS
score was 3.9+1.5 and that in group with physiotherapy treatment was 3.8+1.7 with p value of WCRS score <0.0001. These values suggests
that BFRT and physiotherapy t/t are equally effective. CONCLUSION: Both BFRT and physiotherapy treatment are equally effective in treating
simple writer’s cramp.

Keywords: Writer’s Cramp, Physiotherapy, Simple writer’s cramp, dystonia, blood flow restriction therapy (BFRT), sustained stretching,
dystonia.

1. INTRODUCTION

By analogy to common muscle cramps, the term "*writer's cramp™ is frequently used to describe pain in the hand after engaging
in prolonged writing. The term alludes to a task specific focal hand dystonia, at least for neurologists.*

Individuals who have written for a prolonged period of time frequently experience writer's cramp. Long periods of repeated,
stereotyped behaviour appear to be crucial. It is obvious that not everyone who writes a lot experiences writer's cramp. Thus,
the scenario that is most probable is that writer's cramp is caused by both an environmental insult and a genetic predisposition,
similar to most illnesses. That is, only those who are genetically prone to the condition experience writer's cramp with prolonged
writing. Indeed, there is proof that the focal dystonia have a hereditary component. The prevalence of focal dystonia in families
is rising, indicating that they are all linked to one another and that their genetic makeup is autosomal dominant with a significantly
diminished recessive component.!
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1.1 WRITER’S CRAMP

Writer’s cramp may be classified as simple or complex. In simple writer’s cramp, other acts of dexterity such as buttoning of
clothes, handling fork and knives, etc. are unimpaired Patients who have difficulty in these tasks as well are said to have dystonic
or complex WC. 2

A group of disorders commonly referred as dystonia are characterised by abnormal postures and uncontrollable muscle spasms
that affect motor function. The most frequent form of focal dystonia affect only one specific bodily part. Although less frequent
than eyelid or neck-focused dystonia, focal hand dystonia are still fairly prevalent. Task specificity is a fascinating aspect of
writer’s cramp; it means that only writing is abnormal, other tasks are normal. Writer’s cramp is not the only task-specificity focal
hand dystonia; almost any task can be affected. Typist's cramp and musician's cramp, including pianist cramp and flautist cramp,
are two additional common task-specific hand dystonia. *

Treatments available for writer’s cramp include botulinum toxin injections as in medical interventions. This is done for sever
focal dystonic WC. Whereas physiotherapy plays a solo role in treating simple writer’s cramp.

1.2. BFRT (BLOOD FLOW RESTRICTION THERAPY)

The first version of blood flow restriction treatment (BFRT) appeared in late 1970s in Japan, it was known as KAATSU training.®
This treatment combines mechanical and metabolic stress to promote angiogenesis, muscle hypertrophy, and power. By occluding
the blood vessels in the proximal upper or lower limb with the aid of a tourniquet, metabolic stress is caused. The proposed
mechanism is based on the combination of two primary factors, metabolic and mechanical stress. These factors act synergistically
to signal a number of secondary mechanisms including tissue hypoxia, build-up of metabolites, and cellular swelling.?

The goal of the restriction cuff is to provide sufficient external pressure to the proximal upper or lower extremity to occlude
venous outflow while maintaining arterial inflow. Early use of BFRT cuff pressures were commonly greater than 200 mm Hg;
however, recent investigations have found that similar results can be achieved with pressures as low as 50 mmHg, with less risk
of adverse effects. There are two options of restriction cuff: Individualized BFRT and practical BFRT. Individualized BFRT is
essentially an advanced surgical tourniquet that allows the user to dial into a specific percentage of Arterial occlusion pressure
(AOP) maintains this pressure throughout the training session. This has proven beneficial, especially in the research setting where
it provides standardized results. The other school of thought is practical Blood Flow Restriction (BFR), which uses a blood
pressure cuff or elastic band to provide external pressure at a nonspecific value below arterial occlusion pressure (AOP). This has
shown to provide a safe, economically feasible, and effective method of performing BFRT in large groups. It is based on the
theory that an exact percentage of AOP is not essential, so similar strength gains can be produced at a lower cost. Although no
studies were found directly comparing individualized BFRT with practical BFRT, several studies have shown positive effects on
muscle development with practical BFRT.2 Traditional Physiotherapy treatment protocol includes: flexors and extensors of elbow,
wrist and fingers.

2. NEED FOR STUDY

Writer’s cramp is scaling to be the most common problem in office going workers now a days. Writer’s cramp when in dystonic
stage has a very narrow trail for treatment which is usually BOTOX injections .However, the assurity of better prognosis with
minimum invasion are rare. This study now majorly focuses on the office going workers primarily with symptoms of writer’s
cramp and which are classifies into the category of simple writer’s cramp. The study helps us in early diagnosis of writer’s cramp
along with the more effective way for treatment, whether traditional physiotherapy treatment or newly emerging blood flow
restriction therapy.

3. METHODOLOGY

Total Sample size: 40 (20 in each group).

Study design: A Comparative study

Method of sampling: simple random method

Place of study: Jalgaon.

Study duration: 6 months.

Study population: office workers having continued daily writing of at least 4 hours; since 3 months.
IJNRD2410298 International Journal Of Novel Research And Development (www.ijnrd.org)



http://www.ijrti.org/

© 2024 IJNRD | Volume 9, Issue 10 October 2024 | ISSN: 2456-4184 | JNRD.ORG

TABLE 1: Inclusion and Exclusion criteria

Inclusion criteria: Exclusion criteria:

Age group 30-50 years Chronic disorders

Both male and female Malnutrition

Subjects experiencing WC. Symptoms according to WCRS. Subjects with carpel tunnel syndrome

Subject with informed consent Subjects with cubital tunnel syndrome
Subjects with tendonitis

3.1.SUBJECTS:

A comparative interventional study was conducted on 40 patients with simple writer’s cramp at Jalgaon, Maharashtra. (Group
BFRT 20 — Group Physiotherapy T/T 20).
They were selected on the basis of inclusion and exclusion criteria.

4. PROCEDURE:

Ethical clearance was obtained from institutional ethical committee of Dr. Ulhas Patil College of Physiotherapy. The procedure
and purpose of study was explained to participants. Subjects were screened according to the inclusion and exclusion and age
matching criteria. Participant’s signed consent form was obtained. Total 40 subjects were included in the study. Selected
participants were included in study. Selected participants were evaluated for presence of writer’s cramp using writer’s cramp
rating scale. The subjects were assigned to one of the two groups using simple random sampling (lottery method): Group A — 20
participants with writer’s cramp received BFRT for upper limb which included BFRT for elbow and wrist flexors. Group B — 20
participants with writer’s cramp received physiotherapy treatment which included stretching for elbow, wrist and finger flexors.

5. INTERVENTION

Group A- All 20 participants were initially assessed using the writer’s cramp rating scale. They were then explained about the
entire procedure of the exercise required to be performed.

BFRT for WC: 1RM for the patient was initially calculated using weights. They were then given 70% of their 1RM for BFRT
training. With the patients in short sitting position in a chair with a pillow supporting their dominant hand/ hand used for writing.
The elbow was placed in a 90° position. The tourniquet was tied over the arm region with an approx. pressure of 50mmHG. The
subjects were then given a suitable weight based on their 1RM. They were asked to perform elbow flexion and wrist flexion
against the weight. The exercise was performed 1 set of 30 reps followed by 3 sets of 15 reps, each with 30 secs break in between
sets. Blood flow restriction was maintained throughout all the sets to ensure adequate venous pooling. The entire session was
repeated for 2-3 times a week, for 6 weeks. The 1RM of the subject was recalculated after every week.

Group B- All 20 participants were initially assessed using the writer’s cramp rating scale. They were then explained about the
entire procedure of the exercise required to be performed.

Physiotherapy for WC: stretching for elbow, wrist and finger flexors were performed. With the subject in comfortable short sitting
position over a chair, the wrist was extended with the elbow and shoulder aligned straight, with the therapists hand and an
overpressure was applied over the palm providing a sustained stretch over the flexor compartment of the forearm. With the palm
facing downwards on the pillow each finger is lifted individually in an extension position by the therapist to provide a sustained
stretch.

Dosage: 3-5 reps with hold for 10 secs each for each aspect for 3 times per week.
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6. STATISTICAL ANALYSIS:

The entire data of the study was entered and cleared in MS Excel before it was statistically analyzed.
All the results are shown in tabular as well as graphical format to visualize the statistically difference more clearly.

Table 2 depicts the frequency of age and gender of the participants in the BFRT group. The age group is divided into two groups, 30-40
years and 41-50 years.
The frequency of 30-40 group was 12 and frequency of another group was 8. Mean for age was 39.
Frequency of gender distribution for male was 9 and for female was 11.

VARIABLE (BFRT) Frequency Mean
Age 30-40 12 39
41-50 8
Gender MALE 9 _
FEMALE 11

Table 3 depicts the frequency of age and gender of the participants in the physiotherapy treatment group. The age group was divided into
two groups, 30-40 years and 41-50 years.
The frequency of 30-40 group was 8 and frequency of another group was 12. Mean for age was 41.
Frequency of gender distribution for male was 9 and for female was 11.

VARIABLE (BFRT) Frequency Mean
Age 30-40 8 41
41-50 12
Gender MALE 12 -
FEMALE 8

6.1 BFRT — INTRAGROUP (UNPAIRED T TEST)

Table 4 :- Depicts pre and post-tests mean + SD, It also includes T and P values 3.2 and 0.0029 respectively. Which is very significant.
Graph 1 describes the intra group comparison between pre and posttest values in BFRT group. It was calculated by using unpaired t- test.
The average of pre intervention was 8.9 score and post intervention was 5.0 score.

BLOOD FLOW RESTRICTION THERAPY - INTRAGROUP (UNPAIRED T-TEST)

PRE TEST POST TEST T value P value SIGNIFICANCE
(MEAN +SD) (MEAN +SD)
8.9+ 4.6 50+3.1 3.2 0.0029 VERY SIGNIFICANT
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BFRT

10

PRE TEST POST TEST

FIG 1:- graphical representation of BFRT intragroup (unpaired t test)

6.2 PHYSIOTHERAPY TREATMENT - INTRAGROUP (UNPAIRED T TEST)

Table 5:- Depicts pre and post-tests mean + SD, It also includes T and P values 3.4 and 0.0013 respectively. Which is very significant.
Graph 1 describes the intra group comparison between pre and posttest values in BFRT group. It was calculated by using unpaired t- test.
The average of pre intervention was 8.4 score and post intervention was 4.6 score.

PHYSIOTHERAPY TREATMENT — INTRAGROUP (UNPAIRED T-TEST )

PRE TEST POST TEST T value P value SIGNIFICANCE
(MEAN +SD) (MEAN +SD)
84 +4.1 46+24 3.466 0.0013 VERY SIGNIFICANT

PHYSIOTHERAPY TREATMENT

8.4

10

O N B~ OO

PRE TEST POST TEST

FIG 2:- graphical representation of physiotherapy treatment intragroup (unpaired t test)
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6.3 INTER GROUP COMPARISION BETWEEN BFRT AND PHYSIOTHERAPY TREATMENT:-

Table 6:- depicts inter group comparison between bfrt and physiotherapy treatment group difference in mean + SD. It also includes T and P
values 4.103 and 0.0002 respectively which is extremely significant.

Inter group comparison between BFRT and physiotherapy treatment (unpaired t test)
Bfrt Group Difference (mean | Physiotherapy Treatment T value P value Significance
+ sd) Group Difference (mean +
sd)
0.65+0.05 0.35+0.03 4.103 0.0002 Extremely Significant

mean difference

0.8
0.6
0.4
0.2
0
BFRT PHYSIOTHERAPY
TREATMENT

B mean difference

FIG 3 graphical representation of intergroup comparison of BFRT and PHYSIOTHERAPY TREATMENT.

7. RESULTS:-

EFFECTIVENESS OF BFRT Vs. PHYSIOTHERAPY TREATMENT ON WRITER’S CRAMP

mean difference

0.65
0.35
1
0
BFRT PHYSIOTHERAPY

TREATMENT

B mean difference

Fig 4 The above given graph shows the graphical representation of mean difference of the pre and post symptoms of group BFRT and
physiotherapy treatment which suggest that BFRT and physiotherapy treatment were equally effective.
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8. DISCUSSION

The aim of the study was to compare the effects of blood flow restriction therapy and physiotherapy treatment for writer’s cramp
in office workers aged 30-50 years using writer’s cramp rating scale.

Study resulted that both BFRT and physiotherapy treatment are equally effective for WC.

Writer’s cramp is a condition which is very commonly found in office workers who have prolonged periods of writing specially
continuing 3-4 hours of writing every day.

When neglected the condition progresses from simple WC to a much severe form dystonic WC affecting flexor carpi ulnaris,
flexor digitorum superficialis (FDS), extensor carpi radialis, and flexor pollicis longus (FPL) majorly.The only medical treatment
available for WC is botulinum toxin injections, which is available for dystonic type WC. However this is not the permanent
solution for WC. But if diagnosed early can be tackled easily and can avoid the severe form.

In the present study simple WC was considered without quitting their routine schedule that is writing, interventions (BFRT and
Physiotherapy t/t) given for 6 weeks respectively .2

Out of 74 participants 40 were included as they met selection criteria, found with simple type of WC in the age group 30-50 yrs.
A study conducted by Daniel zanardini fernandes et al in 2017 on “effects of blood flow restriction training on handgrip strength
and muscular volume of young women. Upper limb BFRT for 28 young university students aged between 18-25 years for hand
grip strength i.e. focusing over the muscles of wrist flexors and finger flexors using a hand dynamometer. Study concluded that
BFRT increased the muscle strength and muscle volume similarly to traditional strength training but using lower loads, which has
similarity with current study.™

For BFRT treatment, occlusion of blood flow is caused by application of tourniquet. The pressure is maintained at 50mmHg for
practical BFRT as well. This occlusion helps us occlude venous outflow while maintaining the arterial inflow.®This lead to the
physiological changes which resulted in hypoxia, cellular swelling and metabolites production. Hypoxia resulted in lactic acid
formation and other physiological changes such as, increase in protein synthesis, type 2 muscle fiber and myogenic stem cells.
These changes caused for a prolonged period of time .i.e. the treatment duration of each session for 6 weeks lead to rather larger
changes in the muscles.®

This resulted in increased muscle strength and hypertrophy of the muscles. Thus increased muscle strength helps the subjects to
tolerate the workload caused by long hours of writing thus reducing their symptoms of discomfort, without abolishing their daily
task of writing.

According to DeLorme Protocol for strength training requires initial training by 50% of 10 RM whereas BFRT uses only 70% of
1RM. Thus BFRT is providing good results for WC with low intensity exercises.!?

Thus BFRT becomes a convenient and easier option for all age groups without having much later effects of DOMS (delayed onset
of muscle soreness).

In routine physiotherapy practice sustained stretching, maintaining functional position, /rest to the affected part was given in
current study.

Previous researchers stated that before rehabilitation of the writing task, it is important to make the upper limb muscles supple
and relaxed, including the shoulder girdle and, sometimes, the neck. The clinical examination of writer’s cramp is not perfectly
standardized. Nevertheless, a few points must be evaluated: the context of apparition, the influence of the environment upon
handwriting, movement and posture, the writing itself and the socio-professional impact. The posture of the trunk and head, the
effect of the paper position upon this posture, the position of the different segments of the upper limb and the use of the pen are
also essential factors for WC which supports current study.

Stretching for the finger muscle specifically helped in relaxing the fingers resulting in a better grip to the pen. Sustained stretch
also helped in reducing the symptoms without abolishing their daily tasks of writing.

J.P. Bleton in 2010 stated that Sustained Stretching improves blood circulation reducing muscle soreness and provides the muscle
time for recovery. Prolonged activity of a particular muscle causes it to fatigue. Also when the alignment of the body is not
maintained while performing the action it leads to muscular pain in various places in the adjacent muscles. Thus stretching for
elbow flexors and extensors i.e. biceps and triceps helped to reduce any muscular pain caused due to mal alignment of the elbow.
Stretching for wrist flexors and extensors helps relax the muscles of flexor and extensor compartment, which are under fatigue
due to the excessive movement of the wrist and fingers. Which supports the current study .°

A study conducted by Preeti, Dr Shikha Singh et al in 2023 “Effect of Physiotherapy on Writer's Cramp: A Case Study” resulted
that the patient demonstrated improvements in physical examination, which was evaluated before and after the intervention and
included the PNF, Stretching and Task-based activities which also coincides with the current study.®

As this study focuses over the simple type of writer’s cramp which is a reversible condition at early stage since current study
revealed BFRT and Physiotherapy treatment as an intervention both are equally beneficial for treating WC.

9. CONCLUSION

Both BFRT and physiotherapy treatment are equally effective in treating simple writer’s cramp.
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10. LIMITATIONS

-Not included all age groups that perform  prolonged writing activity.
-The research does not include dystonic type of writer’s cramp.

-This research is not flexible with the occupations of the subjects.
11.FUTURE SCOPE OF STUDY

In future, range of all age groups of various professions could be conducted.
Further study can be correlating environmental, genetic factors with WC.

12.CLINICAL IMPLICATION

This study was performed to find out a more effective treatment for simple writer’s cramp between BFRT and traditional
physiotherapy treatment thus helping in an effective treatment in long term without disturbing daily task.

It also helps in evidence based practice. As providing BFRT and physiotherapy treatment at an early stage will serve to be a
primary prevention strategy in preventing risk of dystonic writer’s cramp.
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