ISSN: 2320-5407

Int. J. Adv. Res. 11(12), 683-689

WRITER’S CRAMP -

{' 1, | INTERNATIONAL JOURNAL OF
a_g ' ADVANCED RESEARCH (IJAR)

Article DOI: 10.21474/1JAR01/18032
ISSN NO. 2320-5407 DOI URL.: http://dx.doi.org/10.21474/IJAR01/18032

Journal Homepage: - Www.journalijar.com INTRAN4TRO ol NCRNAL P

S ANCED BLSEARUW SJAR)

RESEARCH ARTICLE

A MAJOR CONUNDRUM: REVIEW ARTICLE

Dr. Archana Bandkar® and Dr. Adwait Darshetkar’
1. MD Pharmacology, Medical Officer in ESIS Mumbai.
2. MD Pharmacology, Senior Resident, Dept.of Pharmacology in Lokmanya Tilak Municipal General Hospital
and Lokmanya Tilak Municipal Medical College, Sion Mumbai.

€0 00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

Manuscript Info

Manuscript History

Received: 20 October 2023

Final Accepted: 24 November 2023
Published: December 2023

Key words:-

Writer’s Cramp, Professional Workers,

Dystonia, Handicapped, Psychological

Introduction:-

Abstract

Background: Writer’s cramp (WC) is commonly seen in professional
workers where writing is the main part of their work. It shows bimodal
age of distribution, affects both genders.WC has an incidence rate of
approximately 2.7 per million population.WC is diagnosed basically on
clinical presentation and history.Functional improvement is the main
aim of treatment in the case of WC.Treatment strategies consist of
Pharmacological, Surgical, and Non-pharmacological strategies.
Obijectives: This article highlights clinical features, epidemiology,
etiology, available treatment and cure rate with respect to available
treatment strategies, and the impact of the writer’s cramp on the social,
economic, and psychological behavior of patients.

Methods: This literature has been compiled after scrutinized analysis
and consultation with various neurologists along with thorough
research from trusted and verified sources.

Results: Tt is observed that patients with writer’s cramps start using
their non-dominant hands to get relief from dystonia. In severe cases,
dystonia occurs in non-dominant hands also after some time. Patients
with writer’s cramps experience difficulty with day-to-day activities
like writing, combing hair, and sewing.

Conclusion: Very few recent studies are available for writer’s cramps
and the sample size is also small. Treat Writer’s cramp patient as
handicapped, require a large sample size, case-control study, long-
duration follow up period.

Copy Right, 1JAR, 2023,. All rights reserved.

Disease is a medical condition affecting human function or structure negatively. An impairment is defined as "any
loss or abnormality of a psychological, physiological or anatomical structure or function. Impairment can be
temporary or it can be permanent. It may be visible, invisible, regressive, or progressive. Because of impairment, the
affected person may be unable to carry out certain activities considered normal for his age, sex etc. This inability to
carry out certain activities is termed "disability".” Handicap is defined as "a disadvantage for a given individual,
resulting from an impairment or a disability, that limits or prevents the fulfillment of a role that is normal
(depending on age, gender, and social and cultural factors) for that individual". For example, an accident is a
disease, which causes loss of lower extremities means impairment. Due to loss of lower extremities person is not
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able to walk causing disability. As the affected person is unable to walk, he loses his job and become unemployed,
and lives the rest of his life as a handicapped person.!!!

But the condition of our topic i.e. writer’s cramp doesn't follow the above-mentioned pattern. Dystonia can be
defined as patterned involuntary repeated muscle contractions mostly causing abnormal posture. It can be classified
as primary and secondary, according to distribution it is classified as focal, multifocal, and generalized, according to
the age of onset, it can be childhood or adult.

In primary dystonia, gene mutations involved are DYT1-DYT16. Childhood dystonia shows an autosomal dominant
pattern of inheritance which commonly involves DYT1 with onset at approximately 14 years of age. Childhood
dystonia is seen commonly in Ashkenazi Jewish people. It starts from the arms or feet and gradually progresses to
other extremities. Postural deformities can be seen in severe cases. The severe form is common in hereditary cases.
Dopa responsive dystonia (DRD) commonly affects those below 12 years of age and causes foot dystonia, resulting
in walking difficulties. Patients with DRD show diurnal variations. Gait worsens during the day and it improves
during rest at night hours. Mutation for DYT6 is observed in Amish families. DYT6 dystonia starts in cervical, and
brachial muscles. As the disease progresses it becomes generalized and causes speech impairment. DYT11 shows
dystonia in combination with psychiatric disturbances®.

The common form of dystonia is focal dystonia. It affects females predominantly between the age of 40-and 60
years. Blepharospasm, Cervical dystonia, Oromandibular dystonia, Limb dystonia, and Spasmodic dysphonia are the
main types of focal dystonia. Limb dystonia involves upper or lower extremities. It can be a writer’s cramp or a
musician’s cramp. Approximately 30% of people have other body parts involved with extremities in focal dystonia.

Secondary dystonia occurs due to ingestion of some drugs or due to some other disorders P It can be seen in
Wilson’s disease, brain tumor, stroke, toxins, Hartnup disease, Huntington’s disease, multiple sclerosis, spinal cord
injury, antidepressants, psychotropic drugs, and neuroleptic drugs. If the cause of secondary dystonia is treated then
secondary dystonia is also cured %,

In 1713,Ramazzini, the father of occupational medicine wrote about consistent symptoms which are related to the
writer’s cramp 1. In 1864, Solly gave the terminology “scrivener’s palsy” ¥l “Dystonia” term got widely accepted
after 1911 till that ]period it was known as the disease “Oppenheim- Zichen”™. Wimmer entitled dystonia as a
syndrome in 1929 [,

In most cases, Limb dystonia starts between 34-and 42 years of age with women predominance. Writer’s cramp is
the most common type of limb dystonia or task-specific dystonial”. The pathophysiology of the writer’s cramps is
unclear . But it can be due to repeated work, maybe due to genetic factors,environmental factors, defects in basal
ganglia, dopamine increase, or due to contraction of muscles constantly 1.In the writer’s cramp initial characteristic
seen is an abnormal contraction of the muscle. Physiological study of writer’s cramp shows reciprocal, surrounding,
intracortical, interhemispheric inhibition, increased sensorimotor plasticity, cortical excitability becomes abnormal
which causes excessive muscle contraction resulting in loss of ability for motor control ©!.

Various epidemiological studies show that the frequency of focal dystonias is between 5% - and 19 % while the
prevalence is 1.4/1,00,000 population. Writer’s cramp (WC) is commonly seen in professional workers where
writing is the main part of their work such as clerks, teachers, etc. In most cases, it starts at around 30-40 years of
age. At starting phase of WC, the person feels heaviness in the fingers or forearm during writing which affects
writing fluency. Even though pain is not a common symptom in WC, the patient holds the pen abnormally and
forcefully due to dystonic contractions of the forearm and hand muscles. In WC, different patterns are observed,
most common is index finger and thumb excessive flexion, wrist flexion, and hand at supination position.
Approximately 50% of patients also experienced upper extremity tremors. Mostly it affects the dominant hand ™%,

At beginning of the illness, the patient can write short stretches till dystonia or cramp appear. To overcome this
situation, patients start to shorten their writing time. Many complain about the difficulty to hold a pen during writing
or impaired script or handwriting. In some cases, it is observed that patients also experienced difficulty doing other
tasks like brushing, combing, and knife handling. To overcome this problem much patient change their way of pen
handling or starts to use a pen with a grip. Some even start using the opposite hand. Around 5% who started using
unaffected contralateral arm develop dystonic features !,
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WC is diagnosed basically on clinical presentation and history. Electromyography (EMG), Nerve conduction for
forearm muscle can be useful. It shows the crescendo phenomenon. Other investigation methods used are
transcranial magnetic stimulation (TMS), computed tomography(CT), and magnetic resonance imaging (MRI). For
functional studies, fluorodeoxyglucose positron emission tomography (FDG-PET) is also done in case of conflicting
results. DYT1 gene mutation testing is also useful in DYT1 gene mutation suspected cases ™.

Functional improvement is the main aim of treatment in the case of WC. Abnormal posture correction and relief
from discomfort are also important in WC management. Some patients start using the non-dominant hand, some
started using a pen with a hard grip. Some patients try acupuncture, massage therapy, biofeedback, hypnosis, herbal
therapy, or homeopathy. Though these treatment modalities are effective in the short run, the symptoms of writer
cramps return eventually. For the treatment of writer’s cramp pharmacological, surgical intervention is also used.
Pharmacological treatment includes anticholinergics, dopamine agonists, benzodiazepines, baclofen, and dopamine
antagonists. Botulinum toxin in injection form is the treatment of choice in case of writer’s cramp. It is safer
compared to other oral drugs. But for the botulinum toxin injection, the correct muscle needs to be chosen. It can be
given with non-pharmacological treatments or with oral drugs. Surgical treatment for writer’s cramp includes deep
brain stimulation (DBS), repeated transcranial magnetic stimulation (rTMS), and thalamotomy 1,

In dystonia patients, psychiatric disorders are highly observed which affect the quality of life. Many show features
of anxiety disorders, depression, and social phobia. Patients with writer’s cramp start using the non-dominant hand,
a special pen. In severe cases, due to hand abnormal posture, they could not perform writing or combing hair. It
causes anxiety, depression, or social phobia in writer’s cramp patients[ll].

Aim & Objective:-

This Review article highlights clinical features, epidemiology, etiology, available treatment and cure rate with
respect to available treatment strategies, and the impact of the writer’s cramp on the social, economic, and
psychological behavior of patients.

Methodology:-
This literature has been compiled after scrutinized analysis and consultation with various neurologists along with
thorough research from trusted and verified sources.

Discussion:-

Dystonia is a hyperkinetic movement disorder resulting in abnormal posture due to the involuntary contraction of a
certain group of muscles. It can be divided into primary dystonia and secondary dystonia. Primary dystonia is mostly
genetic whereas the main clinical feature is dystonia. It can be young-onset or adult-onset while secondary dystonia
is due to drug-induced, brain trauma-related. It is further classified as focal, multifocal, and generalized dystonia.
Focal dystonia is further classified into Blepharospasm, Cervical dystonia, Oromandibular dystonia, Limb dystonia,
and Spasmodic dysphonia 2.

It is seen that WC has bimodal age distribution at onset from 20 to 45 years while peak incidence mostly occurs at
adult age and affects both genders 314151 1t commonly involves the dominant hand 7). It is found that there is a
strong association between WC and time spent on writing, myopia, and head trauma “¢. Approximately 5 to 20% of
patients have a family history of WC 28], |t is found that two variants rs11655081and rs61999318 (p. 1493T) of the
arylsulfatase G gene ( ARSG ) have an association with Writer’s cramp ?*?!. DYT1 is a rare cause of WC [?2. In
some cases, it is observed that even emotional stress causes Writer’s cramps!®). Environmental factors also
contribute to developing WC. Other risk factors include anxiety, perfectionism like personality traits and joint
mobility, hand size, and drugs such as amitriptyline, imipramine, and paroxetine ?*%. Secondarily it is found in
associated with spinal muscular atrophy, Parkinson’s disease, and multiple sclerosis 31 Some occupational
neurologists suggest diabetes could be one of the possible causesof Writer’s cramp BY. WC is seen in professions
like typists, hairdressers, tailors, pistol shooters, etc. who repeatedly do movement #2341,

The writer’s cramp is idiopathic, involuntarily muscle contraction and spasm of fingers of upper extremities during
writing. It can be accompanied by pain or may be painless. It is classified as simple, progressive, and lastly dystonic.
In the simple type, the patient experiences difficulty during writing. In addition to symptoms of the simple type,
patients of progressive type show difficulties to perform other simple activities like lifting a fork or using a spoon
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while eating. Dystonic type patients havin? similar symptoms of progressive type from the start of disease also
experience involuntary muscle contractions 3. Solly, in 1864 rechristened writer’s cramp as scrivener’s palsy [°,

Several theories regarding the pathophysiology of scrivener’s palsy are based on the concept of repetitive,over-use,
stereotyped hand patterns (36371 There are mainly three pathophysiological theories behind writer’s cramps (WC)
which are abolished reciprocal inhibition 8% abnormal plasticity “”, and sensory functional abnormality *4).

Patient with writer’s cramp complains about the difficulty in writing at the start of the disease, stiffness in the
muscles of the arm, fingers, forearm, and occasionally, the shoulder.lt can be accompanied by pain, tingling, or
prickling sensation. Mostly pain and paresthesia developed at a later stage with carpal tunnel syndrome.
Approximately 33% of patients show tremors during writing in the affected hand. In progressive and dystonic types,
the patient also experiences difficulty performing other tasks.To overcome difficulty during writing patient displays
gripping of the pen excessively, sometimes with an elevation of the elbow and ulnar deviation.Neurological
examination mostly shows tendon reflexes, sensation, and muscle strength as within normal limits™4#]

WC has an incidence rate of approximately 2.7 per million population and a prevalence rate found between 16- 68
/1000000 ¥4

In one study it was seen that approximately 17 % of patients stopped writing completely and started using
typewriters, and dictating aids, around 17% started using another hand instead dominant hand, while approximately
60-65 % continued to use the dominant hand but held the pen with the tight grip. Only one patient changed her
profession while others continue their profession. It also affects a patient’s psychological status™.

Diagnosis of Writer’s cramp is mostly based upon clinical history, neurological examination at rest, and performing
activity [**!. Electromyography [EMG], Brain MRI, and spinal MRI can be performed if certain specific symptoms
are present. If family history and young-onset of disease present then testing for DYT1 gene mutation will be
donet**1. For clinical assessment writer’s Cramp Rating Scale(WCRS), Arm Dystonia Disability Scale (ADDS)
can be usefult7!,

The main goal of treatment of WC is to improve the patient’s writing ability and decrease spasms, tremors, and
?b]normal posture. Treatment strategies consist of Pharmacological, Surgical, and Non-pharmacological strategies
44

Pharmacological treatment includes oral medicines and botulinum toxin injections. Oral medicines mostly used are
anticholinergic drugs, GABAergic, dopaminergic, dopamine depleting actions, and benzodiazepines “* %%, Profit
due to anticholinergic drugs is seen in approximately 20% of patients™™!. 50% of patient who was on propranolol,
diazepam, and primidone for tremors had positive effects ®!J. The most beneficial treatment for Writer’s cramp is
considered botulinum neurotoxin injections but they have a temporary effect that lasts around 84 days ®***!. In one
study it was proven that around 50% of patients still showed good results with botulinum toxin injections 1*°!,
Discontinuation from treatment was observed due to loss of positive effect, travel distance, and muscle weakness
57 One case report shows that intramuscular lidocaine injection as a block improved WC but it lasted only 12-24
hours. No side effect was seen %1,

Surgical treatment is preferred in cases who are not responding to pharmacological treatment. Two surgical
interventions are available: thalamotomy and deep brain stimulation (DBS).In Taira and Hori case series report, it
was observed that 16% of the patient shows post thalamotomy transient complications such as mild hemiparesis, and
dysarthria. Resolving of symptoms was seen in around 84% of patients. After 36 months of follow up only 4% of
patients showed recurrence of the disease. But thalamotomy is a costly procedure ™Y, Fukaya et al. in their DBS
study showed good results. Around 86-90% of symptoms of WC resolved after DBS. Adverse events seen with DBS
were infection and electrode migration, electrode breakage, or misplacement. DBS requires lifetime maintenance
and battery replacement. Therefore DBS is not a good option in the case of young patients *25%,

Non-pharmacological treatment of WC consists of the use of adaptive devices, physiotherapy, using the thicker
barrel and point pen, occupational therapy, cooling technique, relaxation therapy, biofeedback, acupuncture, herbal
therapy, and massage therapy “*%¥. Various studies show that altering hand posture reduces symptoms of WC. In
writing orthotic devices (WOD), the technique of altering hand posture is used for the treatment of WC **. Singam
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et al. reported that in 15 subjects studied with WOD, 2 Subjects do not complete the study as they were unable to
adapt to the device. It was seen that quality scores improved due to WOD. This device is cost-friendly, easy to use
and handle, and non-invasive. But it requires a large sample size study for the conclusion of benefits °®!. One study
shows that cooling of the upper extremity in the case of WC is an easy, cheap additional treatment option but it
gives only temporary relief®. Acupuncture, herbal treatment, massage, occupational therapy, splints, and devices
can be beneficial in some patients but it is not given adequate results “¥.

As it is a rare disease and not much study was done. Until we are getting exact results from other treatment
strategies botulinum toxin and DBS will be the most effective line of treatment in WC! 4.,

It is observed that patients with writer’s cramps start using their non-dominant hands to get relief from dystonia. In
severe cases, dystonia occurs in non-dominant hands also after some time. Patients with writer’s cramps experience
difficulty with day-to-day activities like writing, combing hair, and sewing. In some cases, it is found that they are
even unable to do signatures which leads to cheques getting rejected/bounced and results in a serious outcome. All
this disability develops anxiety and depression in patients with WC and even causes social phobia. Some changes
job or loss job and become unemployed. Some patients experienced difficulty performing routine tasks so they
started living life as handicapped © * . WC comes under occupational neuroses (ICD-9, F300.8) and other
specified neurotic disorders (ICD-10, F48.8). Very few recent studies are available for writer’s cramps and the
sample size is also small. Treat Writer’s cramp patient as handicapped, require a large sample size, case-control
study, long-duration follow up period !,

Conclusion:-
Very few recent studies are available for writer’s cramps and the sample size is also small. Treat Writer’s cramp
patient as handicapped, we require a large sample size, case-control study, long-duration follow up period.

References:-

1. Park K. (2019).Concept of health and disease: Disability limitation. Parks’ textbook of preventive and social
medicine.25" edition. Jabalpur : K.Park;13-60.

2. OlanowaC, Schapira A, Obeso J. (2015).Parkinson’s disease and other movement disorders: Hyperkinetic
movement disorder. Kasper DL, Fauci AS,LoscalzoJ,LongoDL,Harrison’s principles of internal medicine, 19"
edition. Vol.1 &2.NewYork:Mc Graw Hill Education;2619

3. RamazziniB. (1964).Diseases of Workers. Translated from the Latin text De MorbisArtificum of 1713 by
Wilmer Cave Write New York: Hffner ,1964.

4. Pearce JM.(2005).Anoteon scrivener’s palsy. J Neurol Neurosurg Psychiatry.76:513

5. Flatau E, Sterling W.(1911).ProgressiverTorsionsspasmusbeiKindern. ZGesamteNeurol Psychiatry.7 :586-612.

6. Wimmer A. (1929).Lespsme de torsion. Rev Neurol.36 :904-15.

7. Stacy M. Limb and generalized dystonia. Jakovic J, World Federation Of Neurology Seminars In Clinical

Neurology,1(3). New York: Demos Medical Publishing,LLC;2005.

8. Shah S.(2008). Movement disorders and dystonia. Brahmachari CR, Diseases of brain and nervous sytem.
Ahmedabad:Team Spirit Pvt Ltd.75-83

9. Karp B.(2012).Limb dystonia: Focal Hand Dystonia.Mark A Stacy, Handbook of Dystonia,2"™edition.London:
Informa healthcare.159-176.

10. Muller J ,Poewe W.(2007).Writer’s cramp, limb dystonia, and other task-specific dystonias: Writer’s
cramp.Warner T, Bressman S, Clinical Diagnosis and Management of Dystonia,1® edition. United Kingdom.
Informa healthcare.97-110.

11. Zurowski M, McDonald W, Fox S,Marsh L.(2013 June 15).Psychiatric Comorbidities in Dystonia: Emerging
Concepts. Mov Disord.28(7).

12. JarmanP. (2012). Neurologival disease: Movement disorder. Kumar P, Clark M , Kumar and Clark’s Clinical
Medicine. 8" edition. Edinburg: Elsevier. 1067-1155.

13. Marsden CD, Sheehy MP.(1990).Writer’s cramp. Trends Neurosci.13:148-53

14. Sheehy MP, Marsden CD. (1982).Writer’s cramp-a focal dystonia. Brain.105:461-80

15. Harrington RC,Wieck A, Marks IM, Marsden CD,(1988). Writer’s cramp: not associated with anxiety. Mov
Disord.3:195-200.

16. Roze E, Soumare A, Pironneau I, Sangla S, Teixeira A et al.(2009). Case control study of writer’s cramp. Brain
A Journal Of Neurology .132;756-764.

687



ISSN: 2320-5407 Int. J. Adv. Res. 11(12), 683-689

17.

18.
19.

20.

21.

22.

23.
24,

25.

26.
27.
28.
20.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,

45,

Inzelberg R, Zilber N, Kahana E, KorczynAD.(1993). Laterality of onset in idiopathic torsion dystonia. Mov
Disord.8:327-330

Sheehy MP, Rothwell JC, Marsden CD. (1988).Writer’scramp.Adv Neurol;50:457-472.

Martinez-Martin, P., Bermejo Pareja, F., 1985. Familial writer’s cramp. J. Neurol. Neorosurg. Psychiatry 48,
487.

Lohmann K., SchmidtA., Schillert A., Winkler S., Albanese A., Baas F., Bentivoglio A.R., Borngraber F.,
Bruggemann N., Defazio G., Del Sorbo F.,et al., (2014). Genome-wideassociation study in musician’s dystonia:
a risk variant at the arylsulfatase G locus? Mov. Disord. — Off. J.Mov. Disord. Soc.29, 921-927.

Nibbeling E., Schaake S., Tijssen M.A., Weissbach A., GroenJ.L., Altenmuller E., Verbeek D.S., LohmannK_,
(2015). Accumulation of rare variants in the aryl sulfatase G (ARSG) gene in task-specific dystonia. J.
Neurol.262, 1340-1343.

Friedman J.R., Klein C., Leung J., Woodward H., Ozelius L.J., Breakefield X.O., CharnessM. E., (2000). The
GAG deletion of the DYT1 gene is infrequent in musicians with focal dystonia. Neurology 55, 1417-1418.
Gowers W.R.(1988) A Manual of Diseases of the Nervous System. London: Churchill, Volume 2, pp. 656-674.
Schmidt A et al (2013) Challenges of making music: what causes musician’s dystonia? JAMA Neurol 70
(11):1456-1459

loannou CI, Altenmuller E (2014) Psychological characteristics in musicians dystonia: a new diagnostic
classification. Neuropsychologia 61:80-88

Leijnse JN, Hallet M, Sonneveld GJ (2015) A multifactorial conceptual model of peripheral
neuromusculoskeletal predisposing factors in task-specific focal hand dystonia in musicians:etiologic and
therapeutic implications. Biol Cybern109(1):109-123.

Novick D, Haro JM, Bertsch J, Haddad PM.(2010). Incidence of extrapyramidal symptoms and tardive
dyskinesia in schizophrenia: thirty-six-month results from the European schizophrenia outpatient health
outcomes study. J Clin Psychopharmacol.30(5): 531-40.

Hiremath S, Desai M. (2016). Amitriptyline induced cervical dystonia. J Sci Soc. 43: 38.

Rissardo JP, Caprara ALF. (2020). The Link Between Amitriptyline and Movement Disorders: Clinical Profile
and Outcome. Ann Acad Med Singapore. 49(4): 236-51.

Gedam S, Goyal A, Shivji I. (2017).Acute dystonia with concomitant use of amitriptyline and paroxetine. Open
J Psychiatry Allied Sci .8: 84.

Grandjean E. (1980). Fitting the task to the man: an ergonomtc approach. 3d ed. London: Taylor & Frances.
Frucht SJ (2004) Focal task -specific dystonia in musicians. Adv Neurol 94:225-230

Frucht SJ et al (2001) The natural history of embouchure dystonia. Mov Disord 16(5):899-906

Yoo SW et al (2015) Hairdresser dystonia: an unusual substantia nigra hyper echogenicity. J Neurol Sci 357(1-
2):314-316

Solly S, (1864).Scrivener’s palsy, or the paralysis of writers. Lancet;2:709-11

Byl, N.N.,Merzenich, M.M., Cheung, S.,Bedenbaugh, P., Nagarjan, S.S.,Jenkins, W.M.,(1997).A primate model
for studying focal dystonia and repetitive strain injury: effects on the primary somatosensory cortex. Phys. Ther.
77,269-284

Hallett, M.,(2006).Pathophysiology of dystonia.J.Neural Transm.Suppl.485-488.

Nakashima K., Rothwell JC, Day BL.,ThompsonPD.,Shannon K., Marsden CD. (1989). Reciprocal inhibition in
writer’s and other occupational cramps and hemiparesis due to stroke.Brain,112,681-697.

Panizza, M., Lelli, S., Nilsson, J., &Hallett,M. (1990). H-reflex recovery curve and reciprocal inhibition of H-
reflex in different kinds of dystonia.Neurology, 40, 824-828

Quartarone, A., Bagnato, S., Rizzo, V., Siebner, H.R, Dattola, V., Scalfari, A., et al.(2003). Abnormal
associative plasticity of the human motor cortex in writer’s cramp. Brain, 126(Pt 12), 2586- 2596.

Molloy, F. M., Carr, T. D., Zeuner, K.E., Dambrosia, J.M., & Hallett, M. (2003). Abnormalities of spinal
discrimination in focal and generalized dystonia. Brain, 126(Pt 10), 2175-2182.

Nutt J.G., MuenterM.D., AronsonA., KurlandL.T.,MeltonLJ 3", (1988).Epidemiology of focal and generalized
dystonia in Rochester, Minnesota. Mov. Disord. -Off. J. Mov. Disord. Soc. 3, 188-194

Nakashima K, Kusumi M, Inoue Y, Takahashi K. (1995).Prevalence of focal dystonias in the westernarea of
Tottori prefecture in Japan. Mov. Disord;10:440-443

Stacy M. (2012).Embouchure and other task-specific musician’s dystonia. Evaluation of limb
dystonia:MarkA.Stacy,Handbook of DY stonia,Secondedition.Informa Healthcare.187-193.

Albanese A., Asmus F., Bhatia K.P.,Elia A.E., Elibol B., Filippini G., Gasser T., Krauss J.K., Nardocci N.,
Newton A., Valls-Sole, J.,(2011).EFNS guidelines on diagnosis and treatment of primary dystonias. Eur. J.
Neurol.-Off.J. Eur. Fed. Neurol. Soc. 18,5-18.

688



ISSN: 2320-5407 Int. J. Adv. Res. 11(12), 683-689

46.

47,

48.

49.

50.
51.

52.
53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.
66.

67.

68.

Bressman S.B., Sabatti C., Raymond D., deLeon D., Klein C., Kramer PL, Brin MF,Fahn S., BreakefieldX.,
Ozelius LJ, Risch NJ., (2000).The DYT1 phenotype and guidelines for diagnostic testing. Neurology 54, 1746-
1752.

Zeuner, K. E. (2007).How to assess motor impairment in writer’s cramp. Mov.Disord.22,1102-1109.

Wissel J, Kabus C, Wenzel R, et al.(1996). Botulinum toxin in writer’s cramp: objective responseevaluation in
31 patients. J Neurol NeurosurgPsychiatry;61:172-175.

Fahn S. (1989). Assessment of the primary dystonias.In: Munsat T, editor. The Quantification of Neurologic
Deficit. Boston: Butterworths. 241-270.

Goldman JG., ComellaCL.,(2003).Treatmentof dystonia.Clin.Neuropharmacol.26,102-108

Louis ED, Rios E, HenchcliffeC.(2010 Jan 7). How are we doing with the treatment of essential tremor (ET)
?Eur J Neurol.

Comella ,C.L.,(2018). Dystonia : then and now. Park. Relat. Disord. 46 (1),S66-S69.

Das, C.P., Dressler, D., Hallet, M., (2006). Botulinum toxin therapy of writer’s cramp.Eur. J. Neurol. 13 (1), 55-
59.

Hallet M., beneckeR., Blitzer A., Comella C.L., (2009). Treatment of focal dystonias with botulinum
neurotoxin. Toxicon 54 (5), 628-633.

Lungu C, Karp B.L., Alter K., Zolbrod R., Hallet M., (2011). Long- term follow- up of botulinum toxin therapy
for focal hand dystonia: outcome at 10 years or more. Mov. Disord. 26 (4), 750-753.

Kruisdijk JJ, Koelman JH., Ongerboer de-Visser BW., de Haan RJ., Speciman JD., (2007). Botulinum toxin for
writer’s cramp: a randomized, placebo- controlled trial and 1- year follow-up.J. Neurol. Neurosurg.Psychaitry.
78,264-270.

MarisonMH., Afros K., Sheehy MP.(2003). Problems of treating writer’s cramp with botulinum toxin
injections: results from 10 years of experience. Rev. Neurol. 159,923-927.

Kaji R., Kohara N., Katayama M., Kubori T., Mezaki T., Shibasaki H., Kimura J., (1995).Muscle afferent block
by intramuscular injection of Lidocaine for the treatment of writer’s cramp. Muscle and Nerve.18:234-235.
Taira T, Hori T.(2003). Stereotactic ventrooralis thalamotomy for task specific focal hand dystonia ( writer’s
cramp ). StereotactFunctNeurosurg;80:88-91.

Ohye C, Miyazaki M, Hirai T, Shibazaki T, Nakajima H, NagasekiY.(1982). Primary writing tremor treated by
stereotactic selective thalamotomy. J Neurol NeurosurgPsychiatry;45:988-997.

Goto S, Tsuiki H, Soyama N, Okamura A, Yamada K, Yoshikawa M, Hashimoto Y, Ushio Y.(1997).
Stereotactic selective Vo-complex thalamotomy in a patient with dystonic writer’s cramp. Neurology
1997;49:1173-1174.

Fukaya C, Katayama Y, Kano T, Nagaoka T, Kobayashi K, Oshima H, Yamamoto T. (2007).Thalamic deep
brain stimulation for writer’s cramp. J Neurosurg;107:977-982.

Bovitatsis EJ, Stavrinou LC, Themistocleous M, Kouyialis AT, SakasDE.(2010). Surgical and hardware
complications of deep brain stimulation. A seven- year experience and review of the literature. Acta
Neurochir;152:2053-2056.

Cogiamanin F, Barbieri S, Priori A, (2009). Novel nonpharmacologic perspectives for the treatment of task-
specific focal hand dystonia. J. Hand Ther.- Off. J. Am. Soc. Hand Ther. 22, 156-161 (quiz 162).

Zeuner K.E., (2005).Motor training as treatment in focal hand dystonia. Mov. Disord. 20,335-341.

Singam NV, Dwivedi A, EspayAlJ.(2013). Writing orthotic device for the management of writer’s cramp.
Frontiers in Neurology. 4(2).1-4.

Pohl C., Happe J., KlockgetherT.,(2002). Cooling improves the writing performance of patients with writer’s
cramp.Mov. Disord. Soc. 17(6),1341-1344

Gupta S.(2014).Behavioural management of writer’s cramp: a review of the research evidence. International
Journal of Psychology and Psychiatry.VVol.2.126-136.

689



