MANAGEMENT OF ATAXIA TELANGIECTASIA THROUGH AYURVEDA: A CASE REPORT
ABSTRACT-
Background-Ataxia telangiectasia (AT) is a rare autosomal recessive neurocutaneousdisorder characterized by progressive neurodegeneration, immunodeficiency, susceptibility to cancer and sensitivity to the ionizing radiation.It manifests in early childhood as telangiectasia, small cluster of dilated vessels on skin and conjunctiva followed by ataxia,trouble in coordinating movement.As per Ayurveda, AT is considered as sannipatik condition with vata and pitta dominance along with decrease in kaphadosha at mamsa and majja dhatu level.Material and Method-this is a case studyof 14 years old male child presented with progressive gait difficulties, immunological and ocular manifestations.Observation and Result-This study has shown promising results.It raises hopes that ayurvedic approach can deliver result in similar kind of disorders.
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1. Introduction
Ataxia telangiectasia (AT) is a rare autosomal recessive multisystem disorder,having an incidence of 1:40,000 to 1:100,000 with an equal ratio in males and females characterized by cerebellar ataxia, variable immunodeficiency, oculo-cutaneous telangiectasia, increased x-ray hypersensitivity and susceptibility to malignancies.1,2
The disease occurs when an individual inherits the same abnormal gene for same trait from each parent. It is more common in the case of consanguinity. The mutated gene known as ATM gene that causes AT is located on long arm of chromosome no. 11. The risk for two carrier parents have an affected child is 25% with each pregnancy. A mutation of ATM gene is responsible for aberrant repairing of the breaks of double strand DNA and as a consequence malignant proliferation may arise and cell death may occur in susceptible tissues3.
The disease often begins in early childhood, typically before age five years, and gets worse over the time. Children with this condition have troubled in coordinating their movement called ataxia. They have also small clusters of dilated blood vessels called telangiectasia which occurs in the eyes and on exposed body surface of the skin.5,6
Most children with ataxia-telangiectasia eventually find it is hard to walk and have problem with balance, and hand coordination. Progressively they have other nervous system problems as well, including-slurred speech, oculomotor apraxia (trouble moving the eyes from side-to-side), chorea (involuntary jerking movements), myoclonus (muscle twitches), neuropathy (disturbances in nerve function).7
About 40% patients have chances of developing cancer. Out of those most developed is leukemia or lymphoma.Other medical concerns are weakened immune system resulting in infections more often, sensitive to the ionizing radiation (X-rays),abnormal endocrine (hormone) system, including type 2 diabetes, short stature and delayed puberty, mild learning problems or mild intellectual disability, shortened life span from 20s-40s.7
The infrequency of this disease, vast phenotype variation, disorders with features similar to those of AT, and lack of definite laboratory test, make diagnosis difficult. Additionally there is no rapid reliable laboratory method for identifying AT. The differential diagnosis of AT is as follows-.8,9
Causes of ataxia as per onset (table-1)
	Acute onset 
	Progressive onset

	Infectious disorder
· Encephalitis
· meningitis
Post infectious disorder
· viral infections like  varicella 
· Gullian Barre syndrome
Trauma
· Cerebellar contusion / hemorrhage
Toxic ingestion
· Anticonvulsant
· inhalants

	Brain tumor
· Cerebellar astrocytoma

Genetic and metabolic
· Wilson disease
· Inborn error of metabolism

Hereditary
· Friedreich ataxia
· Ataxia telangiectasia



In the case of Ataxia telangiectasia symptoms begins with cutaneous and conjunctival telangiectasia followed by progressive truncal ataxia with normal EEG, MRI brain, and spinal cord at initial stage of AT with abnormal serum immunoglobulin and alpha fetoprotein (AFP).AFP is a fetal protein produced in yolk sac and the fetal liver.AFP greatly decreases by 1 year of age (<10ng/dl) .Its high levels is related with fetal birth defect and tumors. It is recognized as first tumor marker associated with hepato-cellular carcinoma (>200ng/dl) and germ cell tumor. AT patients are prone to develop cancers due to mutate ATM gene so their serum alfa fetoprotein found as increased and diagnostic test for AT.10

2. Case report
A 14 years old male child of Christian community came to our OPD (14/10/14).He was diagnosed as ataxia telangiectasia by a renowned pediatrician. This is a rare disorder and difficult to diagnose.His Perinatal history was FTND with birth weight 2.250kg (slightly IUGR) without any resuscitation difficulty.His parents have consanguineous marriage, and he was the second child having a healthy elder sister. He has achieved developmental milestones timely for age except speech. His speech was delayed (meaningful sentence after 3 years of age) and slurred and after that frequent telangiectasia appeared on exposed parts like ear pinnae, bulbar conjunctiva, cheeks, and forearm etc.in early childhood age. Associated complaints were lactose intolerance, frequent drugs intolerance (NSAIDS, antibiotics) manifest as vomiting, loose motions, etc. and frequent respiratory infections. At the age of 8 years (2008) his motor control was lost starting from trunk (sudden swayed backwards in his class) without pain and without any trauma. After that progressive head tremor and sudden jerky extension of head and limbs manifest along with walking difficulty without support, ocular apraxia, more slurred speech, recurrent aspiration of fluid, cold and clammy skin of palm, and sole with profuse sweating.
3. Clinical findings
Patient has cold, and clammy skin of palm and sole with profuse sweating, recurrent aspiration during food swallowing, Chest-pigeon chest, and bowel bladder control present, speech present apraxia(unclear speech).At this age all investigations have been done like ECG, MRI brain, Complete Blood Count, Liver Function Test (SGOT,SGPT etc.),Inborn Error of Metabolism screening (glutamic acid,tyrosine,cysteine, phenylalanine levels etc.) and Serum IgG,IgM and alpha fetoprotein levels. All the reports were within normal limit except abnormally high serum IgG(=1879mg/dl), low level of IgM(=1.92mg/dl) and high level of Alpha-fetoprotein(=186ng/ml) level.More than 95% of people with ataxia-telangiectasia have high levels of serum alpha-fetoprotein. Then the final diagnosis has been made, and the patient’s parents were properly counseled by pediatrician about the incurable nature of disease. 
4. ATAXIA- TELANGIECTASIA – AN AYURVEDIC VIEW 
The decrease in Kapha dosha in mamsa dhatu (muscular Tissue) and Majja dhatu(Nervous Tissue) leads to decrease in sthiratva (steadiness)or indirectly increases in the chala (movement) and ruksha (dryness) qualities of Prana, Vyan and Udan Vayu at mansa and Majjadhatu. Telangiectasia (dilatation of small capillaries) indicates the involvement of the RaktaVaha Strotas. 11
5. Probable Ayurvedic pathogenesis:
Probable pathology as per Ayurvedic system of medicine was depicted as follows-
This is the case of ataxia complicated with varicella infection diagnosed as vatapitta sannipatik condition with rakta vitiation. Varicella is pitta dominant rakta dhatu vitiated disease.In which mainly Ushnata (hot property) of rakta dhatu increased. When the vitiated blood flows into the sense organs (like eyes, tongue),tissues (mamsa, majja dhatus) and organs(yakruta and pliha),depletion of cellular level water (Apa mahabhoot/kapha) takes place.
There isa increase in rukshata (roughness) and sushkta (dryness) of Vata dosha at these levels.Vitiation of prana and udana vayu in indriya causes less sthiratva, which manifest as abnormal eyes movement and speech problems.
Vitiation of udana and vyan vayu at mamsa and majja level causes less stability at tendon and muscle level which lead to loss of control over movement (ataxia).
Vitiation of raktavaha shrotas manifest as telangiectasia and may leads to lymphoma and leukemia.
6. Diagnostic focus and assessment
As per Ayurveda ataxia must be differentiated with Akshepak, Kampa9,Majjavruta Vata10, Kaphavruta Vyanavayu 12and complication of Masurika (varicella /chickenpox).13
As patient has shown the symptoms of telangiectasia followed by infection with varicella within few months, this case has been considered as ataxia complicated with varicella infection. According to Ayurveda it can be compared with Vata- Pittasannipatik condition along with rakta dhatu vitiation.
7. Intervention
A Therapy plan as per Ayurvedic system of medicine is to increase sthira (stability), snigdha (Unctuousness) and sheet (Cold) properties of Kapha dosha to combat increased chala and ruksha (dry) property of Vata dosha and ushna (hot) property of Pitta dosha.
Therapy is planned in such a way to decrease ushntva(hotness) in the Raktadhatu at the same time help to increase sthiratva of Kapha in all tissues and organs to prevent the further progress of the disease. A medicine which increases sthiratva (Stability) of kapha along with ojadhatu and pacify Prana, Vyan and UdanaVayu is recommended. 
Treatment detail given by mouth and panchkarma therapy is shown in table 2 and 3 respectively. Till Feb. 2018 patients’ dependency for routine activity has not deteriorated and no episode of infection has been reported even after discontinuation of the medicines since 01/05/15.
Table-2: Plan of Panchakarma Therapy
	Panchakarma procedures
	Method of preparation

	Method of application
	Days of treatment

	Udvartana
	Kolkulathadi churna (Powder)
	Rubbing of Dry powder on whole body.
	For first 7 days

	Dhara
	Dhanyamala (A sour fermentation product from cooked rice and other herbal like turmeric)
	Pouring of stream of lukewarm Kanji all over body
	For first 7 days

	Nasya
	Mahamasha Tailam
	Nasal administration of 1-1 drops in each nostrils and advice to increase 1 drop by every week
	22/11/14 to till end 

	Mustadi Yapana Basti
	Saindhava salt 5 g, honey 25 g, Ashwagandha oil 50ml, Panchatikta Ghrita 25 ml and milk processed with Mustadi yapana basti kwatha drugs 300 ml. Powdered rock-salt wasadded to honey and stirred. Then oil and ghrita was added to this mixture and again stirred. Then paste of Satahva (Anethum sowa Kurz) followed by decoction was added and mixed properly. 50 ml soup of goat femur bone marrow was added in this emulsion and then mixed properly to make homogenous emulsion. This emulsion was heated gently in a water bath.
	Given before meal with bastiyantra(specific enema instrument)
	From 8rth day Total 16 basti was given in each month




Table- 3: Ayurvedic formulations used for Ataxia- telangiectasia
	Name of the drug used orally 
	Composition
	Dose
	Anupana
	Days of treatment

	Rajat Sindura
	Rajat, Parad, Gandhak
	60 mgb.i.d
	Honey + Clarified Butter
	28/10/14 to 7/11/14

	TapyadiLauha
	LauhaBhasma,SuvarnaMakshikBhasma, RajatBhasma,ShuddhaSheelajeet
	120 mg
Rasayankala(Morning empty stomach)
	Honey + Clarified Butter
	8/11/14 to 22/11/14

	Paripathadikadha
	It is asava form (Self-generated Alcohol) combination of herbal drugs like Paripatha, Parpat,Patol
	10 ml three times in a day
	10 ml of water
	28/10/14 to till end

	RajniYoga
	ShuddhaGairik (Haematite), ShuddhaHaridra (Curcuma Longa) levitated with juice of Haridra. 
	250 mg a10 am and 2 pm
	--
	28/10/14 to till end

	ShaliparniKsheerpaka
	Medicated Milk after boiling powder of Shaliparni with water and milk till water part evaporates.  
	100 ml b.i.d
	-
	28/12/14 to till end 

	LaghumaliniVasant
	Maricha, YasadBhasma,ClarifiedButter, Lemon Juice  
	250 mg empty stomach morning
	Honey + Clarified Butter
	25/3/15 to 30/04/15 

	MahsudharshanGhanVati
	Kirattikta, Guduchi, 
	250 mg empty stomach early morning 
	Lukewarm water 
	22/11/14 to 01/12/14

	Dhamasa+ jesthmadh
Powder
	fine powder
	10 am and 2 pm 
125mg
	Lukewarm water
	03/02/15 to till end  





Table -4(A): Timeline (motor & sensory assessment)
	Year
	28/10/14
	22/11/14
	13/12/14
	15/1/15
	21/2/15
	25/3/15
	1/5/15

	Assessment 
	
	
	
	
	
	
	

	Ability To sit and walk
	With support
	Can sit from lying position with help
	 Need Mild support
	Better
	Better
	Steady walking with support
	Can walk Just with mild support

	Head Control
	Head tremor &frequent sudden jerky extension 
	Reduced
	Reduced
	Reduced
	No head tremor
	Sudden head jerks 1-2/day 
	Same

	Limb Movement
	With support +shaking
	Reduced shaking
	Reduced shaking
	Can do knee flexion B/L
	Better
	Better
	Better

	Buttoning Test 
	With help
	Can manage
	Same
	Same
	Same
	Same
	Same

	Finger Nose Test
	Overshoot
	Same
	Improved
no over shooting
	Better
	Better
	Better
	Better

	Tongue Fasciculation
	+++
	Same
	++
	+
	+
	+
	+

	Telangiectasia
	Forehead and conj.++
	++
	+
	+
	+
	Mild in conj.
	Mild in conjunctiva

	Nystagmus/apraxia
	+++
	Improved
	Improve eye fixation 
	+
	+
	+
	+

	Recurrent aspiration of Fluid
	++
	+
	+
	Absent
	absent
	Absent
	absent

	Sweating palm,sole
	+++
	++
	++
	++
	Reduced 
	More reduced
	Reduced than before

	Cold extremities
	++
	+
	+
	+
	Reduced 
	Normal 
	normal



Table 4(B) Timeline (assessment of other symptoms)
	Year
	28/10/14
	22/11/14
	13/12/14
	15/1/15
	21/2/15
	25/3/15
	1/5/15

	Assessment 
	
	
	
	
	
	
	

	Appetite 
	+
	Improved
	Constant
	Constant
	Improved
	reduced
	improved

	Weight gain
	Constant
	Constant
	Gain +
	Constant
	Gain +
	constant
	constant

	Speech 
	Not clear
	No change
	
	Speech clear
	Speech
More clear 
	Speech more clear 
	Clear than before

	symptoms of URTI /other
	Frequent vomiting, loose motion
	 No infection

	No infection
	No infection
	No infection
	Common cold
	No illness




Table-5: Scale for the assessment and rating for ataxia (SARA)
	Serial No.
	            Scale For The Assessment
	Before treatment
	After treatment

	1
	Gait (0-8)
	Grade-5
	Grade-3

	2
	Stance(0-6)
	Grade-5
	Grade -2

	3
	Sitting (0-4)
	Grade-3
	Grade-1

	4
	Speech Disturbance(0-6)
	Grade-4
	Grade-2

	5
	Finger Chase(0-4)
	Grade-3
	Grade-2

	6
	Finger Nose Test(0-4)
	Grade-3
	Grade-2

	7
	Heel Shin Test(0-4)
	Grade2
	Grade-1




8. Discussion
AT is rare neurocutaneous, autosomal recessive disorder, and it is very difficult to diagnose only with signs and symptoms. Dependency for everyday activities, vulnerable to recurrent infections due to immunosuppression, short life span and non-availability of treatment make patient’s life miserable. 
As per ayurvedic system of medicine, AT may be considered as sannipataj condition with dominance of Vata and pittadosha along with decrease in Kaphadosha.  AT has involvement of RaktavahaStrotas along with impairment of Mansa, Majja and Ojadhatu.A therapy plan as per Ayurvedic system of medicine is to increase sthira (stability), snigdha (Unctuousness) and sheet (Cold) properties of Kaphadosha  to combat increased chala and ruksha (dry) property of Vatadosha and ushna (hot) property of Pittadosha.
The pharmacokinetic of treatment given to this patient as per Ayurvedic system of medicine is discussed thoroughly as follows.
1. Paripathadhi Kadha14: It mainly helps to reduce the ushnatwa in rakta dhatu by increasing the water part in the body. It removes excess ushna dominant pitta dosha through rakta dhatu by releasing pachak rasa through liver.  These leads to increase in agni and proper excavation of ushna dosha through fecal matter. 
Its main action is to increase water part in the body. Increase in water part in the body helps reduce Ushnatwa in Rakta dhatu.It helps to block the pathogenesis taking place in Rakta, Mansa and Majja dhatu.It releases pacha krasa though liver to increase agni and proper evacuation of toxins through fecal matter. Asava form of paripathadi kadha was selected to compensate the increased Kshartva due to varicella.
2. RajniYoga15: Dominance of Parthivatva (solid) in gairik helps maintain the sthitratva and Ghanata in the tissues of muscle and nerves. It also pacifies the Ushantva of Pittadosha and Raktadhatu. Haridra pacifies the impact of Ushna property on the Pliha(Spleen) which is main site of Raktavaha strotas. Curcumin present in Harida also act as nervine tonic.
3. Mahasudharshan Ghanvati16: It acts as pachak specially acting on jwar with Vatapitta dominant sannipat. It is mainly acts on disease having pathology in the head. 
4. Shaliparni Ksheerpaka: Shaliparni is tonic to tissues and Rasayana (Rejuvenating) mainly due to dominancy of Sthiraquality.17Its use in Ksheerpaka (Medicated Milk) form helps to enhance the Oja(Immunity) and act as tonic to muscle, tendon and nervous tissue. 18
5. MahamashaTaila19It acts astonic (brimhana) for muscle and nervous tissue. Use of this oil for massage of body helps to increase the tone of muscle, tendon and stimulates the nervous tissue. It acts directly on nervous tissue in head which is main site of Prana Vavyu when administered through nasal route.
6. LaghumaliniVasant20: It helps to enhance the quality of Rasadhatu which further leads to formation of all healthy tissues.
7. Dhamasa and Yastimadhu have snigdha property with madhur vipaka pacifies vatapitta,so they act as rasa dhatu vardhak and check excessive sweating. Considering doshaghnata the time of a administration is pitta dominant kala i.e. 10 am and 2pm in this case. 21
8. Kolakulathadi powder 22: It mainly contains the coarse powder of herbs which have many volatile oil in it. All drugs pacify the Vatadosha with the help of sneha content present in it. Udarvartan (Rubbing on the muscles of the body) with Kolakullathadi churna bring more stability in the muscles, and tendons.23
9. Dhanyamala24An acidic fermentation obtained from cooked rice. Pouring of stream of Dhanyamala all over body helps to bring stability in muscles. 
10. MustadiRajyapanBasti25,26:Basti pacify the tridosha along with action on Rakta, Mamsa and ShukraDhatu. Basti helps to increasebala and also acts as Rasayana(Rejuvenating). Bastihelps to enhance the immunity which makes the patient less susceptible to upper respiratory tract infection. It also helps to control the involuntary movements.
The overall effect of oral medication and panchkarma therapy including Nasya,udwartana,dhanyamla dhara and yapanabasti was improvement in eyes fixation,reduction in tongue fasciculation, dysarthria, reduction in ataxia, and infection episodes.The combined effect of oral medication to pacify Vata and Pitta,increase rasa dhatu (apa mahabhoot) to enhance oja and to strengthen muscles and tendons. As nasya is indicated in Urdhwajatrugata vikara acts directly on nervous tissue in brain which is main site of Prana Vavyu and improvement of indriya function.
Udarvartan (Rubbing on the muscles of the body) with Kolakullathadi churna followed by dhanyamla dhara pacify the vata and improves the stability in the muscles, and tendons.
MustadiRajyapan Basti pacifies the tridosha and act as balya and rasayana. The patient has improvement in immunity and strength.
11. Limitation
Therapeutic plan is a long-term treatment plan having various combinations of formulations and Panchakarma therapy. This makes it a complex approach. Considering the age of the patient and nature of disease, patient compliance becomes a challenge.
10. Conclusion
[bookmark: _GoBack]Ataxia telangiectasia (AT) is a rare autosomal recessive neurocutaneous disorder. It makes patient dependent upon others for their routine work and increases their susceptibility for repeated infections. It makes the life of patient as well as their attendants are miserable. 
Ayurvedic system of medicine may provide ray of hope for a better life where dependency for support on others is decreased. It improves immunity against infections in the patients of AT.
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