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All you wanted to know about Deep Brain
Stimulation Surgery

What is Deep Brain Stimulation (DBS)?

Deep Brain Stimulation (DBS) involves implantation of an electrode deep within the brain,
usually, under local anaesthesia. In recent times, Subthalamic Nucleus (STN) stimulation has
emerged as the favored site for DBS for Parkinson's disease. This electrode is permanently left
in place and connected to a small implantable pulse generator (IPG). This remotely programmed
pacemaker emits small pulses of energy through the electrode to block the abnormal activity in
the brain that cause the symptoms of Parkinson’s Dhisease. The first procedure of the modern
DBS was performed by Prof. Benabid, in France and reported in 1995 and published in 1997.
After extensive training with Prof. Benabid, Dr. Paresh Doshi performed the first DBS surgery
in India in 1999.

Pict of DBS

Thanks a million for contribution of DBS
to medical field. But for this surgery which
you performed on me, | would have been
a living corpse.

- Mrs. Mendes, Teacher

Praveen Kumar
10 years post DBS

My father diagnosed parkinson disease in 2007. In 2013 we did the Deep brain
Stimulation (DBS) surgery from some other private hospital. But my father
couldn't get any benefit of DBS. Then we contacted several top neurologist in
India. Most of them not given positive response to review my father. Luckily we
found Dr.Paresh via internet. Contacted him via his office , he not only given
positive response to review my father , he talked with me over phone and given
me confidence. | brought my father in wheel chair to his clinic. He and his team
reprogrammed DBS device, and my father health and life quality improved a lot.
He even resumed going his office till he his retirement in 2016. Its a decade now,
my father is under care of Dr.Paresh Doshi and his team. My father still walks
normally, does his daily activities on his own and plays with my kid. Thanks a lot
to Dr. Paresh Doshi and his team. Dr. Paresh Doshi expertise has benefitted my
father and my family happiness.

Dr.Paresh doshi team member Sister Bharathi is very polite and handles the
patients with care. Mr pankaj who is Dr. Paresh secretary is very prompt and
replies for any queries and connects with Dr whenever required. Ms Deepali who
at his office supports and coordinates the admission and other related processes
with care.

Thank you Dr. Paresh Doshi for your expertise and your wonderful team.

Pranav Purvant

My Mother is suffering from Parkinson since 7 years. We had done DBS operation
at Global hospital... but after operation she is facing same issue like before.
From Google | could know the profile of Dr. Paresh Doshi about D.B.S and
reprogramming.

Then | decided to reprogramming at Jaslok hospital (Dr. Paresh Doshi) and | did
so.

Now my mother is fine and improving.

Thank you Dr. Paresh Doshi sir and Team.

In 2006, with my husband we
visited South Africa to be with our
daughter for our first grandchild’s

birth. God bless, but | would be
the last person to retire for bed
after the midnight feed and
managing meals for five of us
during the day. | know that
without the ticker, the
pace-maker, Would not have been
possible.
- Mrs. Katy Merchant, Trustee of
Parkinson'’s Care Trust
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What does our patients say (As the testimonials are in patient’s own
language, pl excuse the grammar)

Mahendra Dhingra

| am Mahendra Dhingra. | was suffering
Parkinson disease since 2005. | was not aware
about this disease. Earlier time, my hand used to
tremor or shake badly, not able to hold a cup of
coffee. My cousin sister noticed it and informed
that it's a early stage of Parkinson disease. Then
| consulted with family physician and Dr.
Confirmed that it is Parkinson'’s disease. Later on
| met neurosurgeon Dr. Paresh Doshi at Jaslok
hospital on 2013 and was suggested for DBS
surgery. | udnerwent DBS in 2014 by Dr. Doshi.
After surgery | felt many positive changes, before surgery | used to get acute feet pain, body
stiffness, slow movement, if | got stress then my full body used to tremor, changing in hand
writing. But after surgery, the entire mentioned problem has removed. Thanks a lot Dr. Paresh
Doshi. | personally believe that he is the best Neurosurgeon in India for Parkinson’s disease.
Sister Bharati in sir's team is an amazing nurse who took complete care of me. Thanks a lot
Dr. Paresh Doshi.

R.T. Thomas

[':.o"' Dr. Paresh Doshi provided great guidance to help my

father get the best DBS surgery for his Parkinson's
disease. Especially when other hospitals/doctors had
closed doors, Dr Doshi gave us an unbiased option and
positive reinforcement. He has an excellent supporting
staff at Jaslok hospital and special thanks to sister
Bharati for educating us about DBS and Parkinson's
symptoms. | recommend consulting Dr. Doshi for all
Parkinson's patients.

| am suffering from parkinsons. | undergo DBS last year,
and now | am more than happy. Now | am again an
independent person. | travel a lot now as if now nothing
has happened.

Thanks to Dr. Paresh Doshi, Dr. Raghavendra, Ms. Bharti
and Pankaj.

When is the ideal time to undergo DBS procedure?

In the initial years, Parkinson's disease (PD) is well controlled by medications, the exception
being, uncontrolled tremors for which an early surgery may be needed. However, a few years
down the line the disease tends to progress and the side effects of medicines can be seen. Most
common side effects include motor fluctuations, in the form of sudden off periods or
unpredictable off periods, hallucinations, dyskinesias or symptoms attributable to dopamine
dysregulation. At this time increasing the dose of medication is not helpful as it only brings in
more side effects. Patient usually start changing doctors in search of better control of the
disease, however, every change that brings some improvement, becomes increasingly
short-lived. Usually this period comes, 6 to 7 years after the disease’s progress, however, it can
occur earlier in some patients, especially if the patient gets PD at a young age of less than 40. It
has been in the opinion of all international experts in the field that onset of motor fluctuations
should initiate the discussions for surgery. We believe that the surgery should be offered to the
patient when disease is not adequately controlled by medical management and his quality of
life is getting impaired.

In 2013, a landmark study was performed across seven centres in Europe which concluded that
offering surgery early in the course of disease, after the motor fluctuations are set in, would not
only improve the quality of life but also help patients reduce the medication dosage and avoid
long term side effects. One can Google this by the name of EARLY STIM study for more
information. Even the USA FDA has given approval for performing studies early in the disease.
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What are the benefits of surgery?

It is known that the surgery will improve the duration of your ON period, i.e. the period when you
are fully functional without the side effects of medicines and not slow or frozen, as in, without the
effect of medicine. Typically, the surgery will increase the ON period to last for 70 to 80% of the
day and the rest of the day the patient would experience OFF periods which are not as severe
OFF periods as they used to suffer before the surgery. After successful surgery, in most of the
patients, we have found that we are able to reduce the medications by 40%, while for some
patients who have opted for surgery earlier in the disease we have also been able to take them
off medications entirely. The surgery also offers significant benefit on tremors and rigidity,
alleviates dyskinesias and hallucinations, improve depression, increases weight and generates
an overall positive feeling to help in improving the quality of life. However, not all the patients
benefit equally and hence it is very important that your surgeon understand what he can
deliver by surgery and what he can improve by medical management so that you can
understand the exact outcome of surgery. Most of the centres do not have adequate experience
to give you a convincing and confident answers to all these questions which are very important
to the patient.

My father was suffering from Parkinson’s
disease for 3 years. Tried many treatments
from 5 countries without any benefit.
Finally we found Dr. Paresh and he did a
surgery for my father and since 6 years

he is very well. 5y

— Mohamed Ali

If there is a miracle in life,
it has to be this." (Seeing the post

operative results of PD surgery) 1

— H.E Nawal Kishore Sharma,
Governor of Gujarat
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Surgical interventions for neuropsychiatric disorders. In IPS textbook of undergraduate psychiatry. IPS TEXTBOOK OF
UNDERGRADUATE PSYCHIATRY. Ed. Singh PK. Edition 1, Jaypee Brothers, India, 2019.

Invited Faculty Abstracts from the International Neuromodulation Society's 14th World Congress. Doshi, P. (2019).
Neuromodulation: Technology at the Neural Interface, 22(7), e296-e584.

“An International Survey of Deep Brain Stimulation Utilization in Asia and Oceania: The DBS Think Tank East.” Zhang C,
Ramirez-Zamora A, Meng F, Lin Z, Lai Y, Li D, Chang J, Morishita T, Inoue T, Fujioka S, Oyama G, Coyne T, Voon V, Doshi
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“Deep brain stimulation for refractory obsessive-compulsive disorder (OCD): emerging or established therapy?” Wu. H,
......... Doshi P. ...........Nuttin, B.. Mol Psychiatry (2020). https://doi.org/10.1038/s41380-020-00933-x

“International legal approaches to neurosurgery for psychiatric disorders."Chandler JA, Cabrera LY, Doshi P, Fecteau S,
Fins JJ, Guinjoan S, Hamani C, Herrera-Ferra K, Honey CM, Illes J, Kopell BH, Lipsman N, McDonald PJ, Mayberg HS,
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“Surgical and Hardware Complications of Deep Brain Stimulation—A Single Surgeon Experience of 519 Cases Over 20
Years." Doshi P.K., Rai N., Das D. 2021. Neuromodulation 2021; E-pub ahead of print. DOI:10.1111/ner.13360

“Practice Trends of Neuromodulation Therapies for Pain and Spasticity in India.” Doshi PK. Radiofrequency Lesioning for
Movement and Psychiatric Disorders-Experience of 107 Cases. Front Hum Neurosci. 2021 Jun 14;15:673848. doi:
10.3389/fnhum.2021.673848. PMID: 34194307; PMCID: PMC8236715.

Indian guidelines on neurosurgical interventions in psychiatric disorders. Doshi PK, Arumugham SS, Bhide A, Vaishya S,
Desai A, Singh OP, Math SB, Gautam S, Satyanarayana Rao TS, Mohandas E, Srinivas D, Avasthi A, Grover S, Reddy YCJ.
Indian J Psychiatry. 2019 Jan-Feb;61(1):13-21

Radiofrequency Lesioning for Movement and Psychiatric Disorders-Experience of 107 Cases. Doshi PK. Front Hum
Neurosci. 2021 Jun 14;15:673848.

Doshi, P.K., Baldia, M., Mulroy, E., Krauss, J.K. and Bhatia, K. (2023), Outcomes of Unilateral Pallidotomy in Focal and
Hemidystonia Cases: A Single-Blind Cohort Study. Mov Disord Clin Pract. https://doi.org/10.1002/mdc3.13912

Paresh K Doshi, Manas Panigrahi, Arundhati Ghosh, Kumar Gaurav, Sukhpreet Singh. Seizure Prophylaxis in
Neurosurgery Settings: Role of Brivaracetam Prophylactic Brivaracetam in Neurosurgery. Biomed J Sci & Tech Res
38(3)-2021. BJSTR. MS.ID.006154.
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Select List of Publications of Prof. Dr. Doshi

1. "Thalamotomy for intractable tremor due to a basal ganglia infarction.” Bhatt MH, Doshi PK, Elias M. (abstract) Mov
Disord, Vol. 13, Suppl. 2; 305, 1998.

2. "Subthalamic nucleus lesioning for advanced Parkinson's disease.” Bhatt MH, Doshi PK. (abstract) Mov Disord, Vol. 15,
Suppl. 3; 348, 2000.

3. "Bilateral Subthalamic Nucleus Stimulation for Advanced Parkinson's Disease." Doshi PK, Bhatt MH. (abstract) Acta
Neurochir, Suppl. 2000.

4. "Bilateral Subthalamic Nucleus Stimulation for Parkinson's Disease.” Doshi PK, Chhaya NA, Bhatt MH. Jaslok Hospital &
Research Center Bulletin: Vol. XXV No. 4, April 2001.

5. "High frequency stimulation of subthalamic nucleus for advanced Parkinson's disease - study of twenty-three cases.” -
Reviews in Neurology, CME program of Indian Academy of Neurology, 2001.

6. "Hemiballism during Subthalamic Nucleus Lesioning” Doshi PK, Bhatt MH. Mov Disord. 2002, Vol. 17, 848-849.

7. “"Depression leading to attempted suicide following bilateral subthalamic nucleus stimulation for Parkinson's disease.”
Doshi PK, Chhaya NA, Bhatt MH. Mov Disord. 2002, Vol. 17(5), 1084-1085.

8.  "Bilateral Subthalamic Nucleus Stimulation for Parkinson's Disease”. Doshi PK, Bhatt MH. Acta Neurochir 2002, Vol.
144(10), 1070.

9. "Surgery for Movement Disorders”. Doshi PK. Reviews in Neurology, CME programme of Indian Academy of Neurology
2002, 103-111.

10. “Bilateral Subthalamic Nucleus Stimulation for Parkinson’s Disease” Doshi PK, Chhaya NA, Bhatt MH. Neurology India
2003, Vol. 51(1), 43-48.

11. “Chronic bilateral subthalamic nucleus (STN) deep brain stimulation (DBS) for advance Parkinson's disease (PD) - a four
year follow-up ". Doshi PK , A Aggarwal, N Chhaya , M Bhatt .Movement Disord.2006,Vol-21(Suppl-15), S682.

12. "Hypersexuality following subthalamic nucleus stimulation for Parkinson's disease ". Doshi P, Bhargava P. Neurol India.
2008 Oct-Dec;56(4):474-6.

13. “History of Stereotactic Surgery In India” Doshi PK, in Textbook of Stereotactic and Functional Neurosurgery, Lozano AM,
Gildenberg P, Tasker R (eds). 2nd Ed. Berlin, Springer. P155-69.

14. "Surgical Management of Parkinson's diseases”. Doshi PK, Textbook of Neurosurgery, ed. R Rammamurthi.

15. “Surgical Treatment of Obsessive Compulsive Disorders: Current Status”. Doshi PK , Indian Journal of Psychiatry 2009
Jul-Sep;51(3):216-221.

16. “Long-term Surgical And Hardware-related Complications of Deep Brain Stimulation”. Doshi P K, Journal of Stereotactic
& Functional Neurosurgery 2011;89-95.

17. "Bilateral Pedunculopontine Nucleus Stimulation for Progressive Supranuclear Palsy”- Doshi PK, Desai JD, Karkera B, et
al. Stereotact Funct Neurosurg 2015;93:59-65

18. “Surgical treatment for Parkinson’s disease and Epilepsy” Textbook of APICON 2017.

19. Surgical Interventions for Task-specific Dystonia (Writer's Dystonia). Doshi PK, Ramdasi RV, Karkera B, Kadlas D. Ann
Indian Acad Neurol 2017;20:324-7

20. Expanding Indications for deep brain stimulation. Doshi PK. Neurology India, 2018; 66:5102-12

21. Deep brain stimulation of anteromedial globus pallidus internus for severe Tourette syndrome. Doshi PK. Indian J of
Psychiatry. 60(1), Jan-March. 2018.

22. Nucleus Accumbens (NAc) DBS for obsessive compulsive disorder and aggression in an autistic patient: a case report
and hypothesis of the role of NAc in autism and co-morbid symptoms. Doshi PK, Hegde A, Desai A. World Neurosurg.
2019 Feb 21. pii: S1878-8750(19)30431-0

23. Multicentric high grade oligodendroglioma: a rare entity. Vats A, Amit A, Doshi P. Br J Neurosurg. 2019;33(6):678-680.
doi:10.1080/02688697.2017.1396582

Can you describe a typical surgical procedure?

The surgical procedure differs from centre to centre. We have perfected the art of surgery and
have realised that each patient is an unigue individual and we have to tailor the surgery to suit
his/her needs. A typical surgical procedure involves the admission of the patient on day 0,
followed by various clinical and psychological evaluations on Day 1, followed by MRI under
sedation or general anaesthesia on Day 2, surgery for electrode implantation under local
anaesthesia on day 3, and pacemaker implantation under general anaesthesia on Day 4. During
the first two days there are extensive Parkinson's Disease related assessments, video
recordings and patient counselling by our team in order to ensure that the patient can undergo
surgery with confidence and with a smile. Usually the patient stays in the hospital for the six to
seven days till the removal of sutures. During this time he undergoes programming of the
pacemaker and simultaneous reduction in medications. We have different strategies for
operating younger patients and elderly patients, and patients with comorbid diseases. We are
very particular in our protocol for example, we only perform MRI using 3T MRI machine,
navigation system used for the surgery is in the hospital and not procured from outside, the
microelectrode recording equipment which is one of the most sensitive tools for guiding the
success of therapy also belongs to the hospital and hence chances of error are minimised.
During both the parts of surgery, i.e. under local anaesthesia on day 3 and general anaesthesia
on day 4, the senior most anaesthetist, who has been a part of our team for the last 20 years,
monitor the patient, thus ensuring the safety of the patient.

;
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What would be the follow up schedule after surgery?

As we have a large experience of operating patients of Parkinson's Disease we are very confident
that our initial programming will give the desired benefit to around 70% of the patient. However
there are some patients who may need reprogramming in the first three months after surgery
once the initial effect of surgery wears off. We always recommend to the patient that, they should
be prepared to come back to our centre once in the first three months.. We do not charge for any
reprogramming for the first time and this is covered in the cost of surgery (except if the patient
gets admitted). One’s the patient has reached stable programming parameters we give them
two or three different programs so that they can adjust to the requirement after they go back to
the routine. We usually have to see them only once a year or once in two years.
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Prof. Dr. Paresh Doshi in the News

‘Surgery can &’
slow Parkinson’s

progression’

HT Correspondent
Indore, January 31
A PERSON suffering from
Farkinson’s disease (PD)
cannoet perform simple ae-
tions such as lifting one's
hand or moving his leps,
which an average person
can do without any effort.
PI) is a degenerative, neuro-
logical disorder of the cen-
tral nervous system that af-
fects the patients motor
gkills, but a surgery: though
costly, can be an answer to
manage the ailment afflict-
ing about 500,000 persons
in India.

“Unlike Alzheimer’s dis-
ease, Parkinson's disease
can be managed,” says not-
ed neurosurgeon from
Mumbai's Jaslok Hospital
Dr Paresh Doshi. In PD,
brain cells, which produce
dopamine, a chemieal that
transmits brain's message
to nerves and muscles, are
destroyed gradually, The
common symptoms inelude
rigidity in movement of
hands or legs, tremors and
shuffles and a mask-like
face (a face without any
enotions),

Till the mid-90s, patients
in India depended on Lev-
odopa, though it has side ef-
fects. Surgical procedures
now available since 1996
give considerable relief to
patients. In the first kind of
surgery a lesion, a small
area in the brain is de-
stroyed while in the second
type of operation called the
deep brain stimulation, an
electrode is passed in the
brain with wires connect-
ing it to a device inserted

Hindustan times 2007

Dﬂ. PARESH DOSHI

near the collarbone under
the skin.

An  IPG (implantable
pulse generator) device—a
pacemaker for brain—is
surgically implanted to de-
liver carefully controlled
electrical stimulation to
precisely targeted areas

within the brain. “The oper- '

ation to implant the device,
called deep brain stimula-
tion, is not a cure for PD but
after this, the progress of
the disease is slower,” Dr
Doshi, who was the first
doctor to perform deep
brain stimulation in 1998 at
Mumbai, said.

Two doctors from abroad
performed this surgery in
India in 1996 for the first
time. Since 1998, Dr Doshi
has till date performed 160
similar procedures—in-
cluding both lesion and
deep brain stimulation (102
cases) at Jaslok Hespital.
“The surgeries have been
able to reduce drug depend-
ence in many patients and
in a few cazes, medicines

Continued on page 3
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What are the different types of pacemakers and
what are their merits and demerits?

Presently there are two companies in the country that have the infrastructure and direct
presence to offer DBS solutions. There are other companies which work through the
distributors, which we do not endorse, as we do not know when they will stop the services and
the patient may be left with the pacemakers which cannot be serviced.

In the last 5 years there has been significant advancement in the technology of DBS. We now
have pacemakers that can last from 5 years to 25 years. There are pacemakers that offer
potential of recording neural signals from the brain which can be used to tailor the treatment for
each individual patient and there are pacemakers that can deliver a wide range of stimulation in
a very precise manner to help limit side effects. To further increase the complexity we now have
regular and directional leads. All these devices have a particular purpose and a target patient. It
Is very important for your consultant to be conversant with all the devices and comfortable in
using all of them equally well to offer you the best option for your treatment. All these devices
are now “conditional” MRI compatible.
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What precautions will be needed after DBS?

After surgery we will provide you with the detailed list of do's and don'ts in order to safeguard
the pacemaker. Broadly speaking, you can continue to do all the normal activities that you would
like to do, e.g. swimming, dancing, jogging or any kind of exercise, use of cell phone, microwave
oven, driving etc.

What are the risks of surgery?

DBS surgery is pretty safe in experienced hands. The
risk of surgery are minimal. We have analysed and swngucc
published our own data for the first 150 DBS procedures
and we had found that our risk of major complication
was less than 1.5 %. This compared favorably with the
best centres around the world. After 10 years, we
further published a paper on our complications, after
completing more than 500 procedures!! This time the
rate of severe complications almost came to zero. As a
patient you need to evaluate the risk v/s benefit ratio.
The risk of the procedure reduces with learning, e.g. for [&
the lady of the house to make a mistake whilst cooking
Is rare, whereas if someone less experienced cooks the
same meal, it is going to taste differently each time.

Clinieal Study

Long-Term Surgical and Hardware-
Related Complications of Deep Brain
Stimulation

Why is the surgery done under in two stages?

We perform surgery in two stages because we feel that this increases the safety of the procedure.
The first surgery is done under the local anaesthesia, after which the patient can be returned
back to the room and given levodopa and meal, so as not to keep him off medications for too long.
Next day we can do the surgery under general anaesthesia which is safe for the patient. We will
discuss this more in detail when we meet. We are aware that this increases the cost of the
surgery but we do not want to reduce the cost and compromise on the Patient Safety.

Finally, what are the differentiating points
of your centre?

DBS is not a procedure for us but it is a religion. We practice it with great faith and passion to
ensure that the patients who are putting trust in us are rewarded to the best of our abilities.

We have one of the largest experiences of performing DBS surgery by a single centre over last
25 years of having operated on more than 650 patients (2023).

The team: PD patients have several intercurrent problems, ranging from depression and
hallucinations, to urological problems to gastrointestinal problems. We understand that it is
important to address all these, along with PD, if we have to improve the quality of life. Hence
we have in our team experienced Psychiatrist, Urologist, Gasteroenterologist, over and above
a movement disorder specialist to assist in offering a complete solution to the patient.

The equipment: We are the only centre in Asia to have two sets of equipments, i.e. two
stereotactic frame, two planning stations, two MRI and two MER equipments. This is a very
huge infrastructure expense, but Jaslok Hospital has invested in it to improve the patient
safety (You never know when one of the computer stops working!!)

The engagement with the centre is not limited to the surgical procedure, as this (surgical
procedure) can be done by other people also, however the post-operative management,
understanding the Symptoms and Signs of advancing PD, understanding the limitations of
what you can treat and not treat and having the ability to use all the skills that are needed to
program these patients is the USP of our centre, which no other centre can replicate.

Apart from offering the best care and support to the patient we have worked very hard to
minimise the risk and complications of surgery and we are confident today to offer this surgery
to patients who are usually considered not amenable to surgical treatment e.g. patients above
80 years.

We are the only centre in the country who have extensively published our work in Peer
reviewed journals to give credibility to our program.

There have been several research projects, like comparing the infection rate amongst different
categories of room accommodation at our hospital, which method of targeting is fool proof, can
we use a resterilise pacemaker, etc. conducted at our hospital in last 25 years to improve the
patient outcome.

--------



4 |ICM/K

More than 650 DBS
now performed at
Jaslok hospital

Is the surgery painful, as it is done under
local anaesthesia?

There is an initial pain of a minimal pinprick when we give local anaesthesia, however, once the
local anaesthesia takes effect you will not feel any pain during the surgery. However you would
notice that we are working on your head and we will be keeping you informed of all the things
that we would be doing during the procedure as we go along the procedure. This increases the
patient comfort and confidence in the procedure and none of our patient have ever felt that he
had a traumatic experience from the surgery. We have performed more than 650 procedures
and not had a problem with any patient, who may be as young as 16 years old to 85 years old.

| am an elderly patient and | have heard that the
surgery is risky or not advisable?

Usually people are reluctant to offer
surgery to elderly patient for several Cidortdn nl o
reasons. One of them being Y Journal of Clinical Neuroscience '
skepticism about getting a good ELSEVIER journal homepage: www.elsaviar.comlocateiocn

outcome. However, long standing Clinical study

experience and the opportunity to | i s of bt wbihaamic el D nParkions
probably operate on the largest Al Vats ", Amit Amit", Pares}) Doshi

number of elderly patients in the
world has helped us to tailor the treatment to make the surgery safe and effective for elderly
patients. For example, we use different targets if the patient has got some amount of cognitive
or memory impairment. If the patient cannot tolerate surgery under local anaesthesia we can do
it with conscious sedation. We also prepare ourselves, patients and relatives to ensure that the
surgical experience remains as comfortable as one would wish it to be. We recently published
our outcome of elderly patients versus young patient operated at our centre and found that there
was no increase rate of complication and the improvement in Parkinson's disease was more or

less similar.
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Will | be required to follow up with my Neurologist?
Who adjusts the medical treatment after surgery?

If you are in touch with the movement disorder specialist then we may be able to speak to him
and explain to him the parameters that we have set and what we expect in terms of medication
changes. However, if you feel that you are more comfortable with us making both the changes
l.e. stimulation parameters and medications we would be happy and confident to do the same.

What is programming and how important is it
in the outcome of surgery?

Programming is The Key to success of DBS. Even if the surgery goes well, if you cannot
program the pacemaker correctly, it is like having the best computer at your disposal, but not
having the skills to use it. If | have to give an example, Microsoft Excel is a program used by
everyone, but the way an analyst/accountant can use that is far different from me using it.
Hence, to extract the full benefit of surgery, correct knowledge to program the pacemaker is very
critical. Our team has 1000s of hours of programming experience and hence we can immediately
assess the response of each program subset and offer the best. In fact we have been able to
capture the benefit of surgery for the patients who have been operated in other centres, just by
fine tuning the pacemaker, which that particular centre could not do.

| am leaving very far and what happens
if my pacemaker stops working ?

The pacemaker is in addition to your medical management, so even if it stops working, or
malfunction, in the worst case scenario you just switch it off. In our experience of >25 years, and
>900 pacemakers, such situation has not arisen.

What are the Recent Advancements in the
field of neurostimulation?

® Current steering using directional electrode designs: The conventional cylindrical/'ring
shaped’ electrode contacts deliver current circumferentially, resulting in a sphere-shaped
field of stimulation. Current steering is done by dividing the 360 degrees of the ring-shaped
electrode contact into three or four sectors, each of which could be separately activated.
Current steering and modification of the shape of stimulation field could be helpful in
reducing the adverse effects related to stimulation. However, current steering does not
compensate for surgical inaccuracies and is also cumbersome to program. And needs a
special expertise.

® Closed loop stimulation or “adaptive DBS”: Adaptive DBS is based on the principle of
detection of a signal (for example, changes in the local field potential) from the target nuclei
or from elsewhere that is indicative of a pathological neuronal activity; the signal, in turn,
triggers or modifies the delivery of stimulation. Thus, the closed loop DBS delivers
stimulation as and when required and does not modify or disrupt functionality when the
neuronal activity is normal.

Is DBS covered under Insurance?

Due to the relentless efforts from our centre, DBS for Parkinson's disease is now covered
by major insurance companies. @ Jaslok Hospital, most of our patients opt for cashless
benefits too and this is also acceptable by all insurers.



