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PREFACE

Most doctors love to talk! All doctors want their patients to get well as soon
as possible, and all of them know that educating patients about their illness
is a critical part of this process.

Why do many patients complain that their doctor never talks to them? The
primary reasons are focus and time. When you are in the doctor’s office,
your doctor is continuously focusing on important things while talking
to you, while examining you, while prescribing medications. Your doctor
is mentally reviewing years of accumulated information so that a serious
problem is not missed, and optimum medications are prescribed.

By the time this process is complete, it’s time to see the next patient! There is
a shortage of doctors in India as compared to patients. In the US, I had the
luxury of talking to a new patient for upto an hour nd a follow-up patient for
30 minutes! Having such luxurious time-slots enables a relaxed conversation
with the patient, during which not only the primary symptom but associated
problems such as anxiety can be discussed in a relaxed, friendly manner.
This luxury of time is impossible in India!

It is to overcome these constraints that I wrote this book. I, just like all
doctors I know, want patients to be well informed about their illness. I hope
that this book helps you (or your loved one) to understand your illness. I
hope this book helps you build a better bond with your doctor and ask him/
her more relevant questions. I hope this book motivates you to take your
medications regularly. Above all, I sincerely hope this book helps you get
better sooner.

With best wishes,
Dr. Siddharth Deepak Kharkar,

MBBS, MD (Neurology), MHS
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EPILEPSY

Epilepsy is common. There are many
medications for epilepsy.

If medications do not work, surgery
can be very helpful.
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THE IMPORTANCE OF BEING PRECISE

Doctor, about two weeks ago, my
entire body became stiff and started
shaking. My friends told me that | had
a “convulsion”; my doctor told me |
had a “seizure”. Please give me some
medicine.

We can definitely talk about medications.
But seizures are of different types, and a
single person can have more than one type
of seizure. I need to know more about your
problem. Can you describe what happened
in greater detail?

A VERY GOOD DESCRIPTION

Well,Iwas sittingdowninachair,working
at the office. Suddenly, | smelt a very
bad odor. But when | looked around, |
could not locate the source of this odor.
About 5-10 seconds later my right face
and hand started to jerk. That's the last
thing | remember. My office friends told
me that my entire body started shaking
vigorously for 1-2 minutes. When |

regained consciousness, | could barely
speak and was terribly disturbed and
confused for almost half an hour. This
is the first time that this has happened
to me.

That is truly an excellent description. Based
on what you just told me, I agree with the
doctor who told you that you had a seizure.
Also based on your description, I think the
seizure probably started in a small area of
your brain above the left ear.

“CONVULSIONS” AND “SEIZURES”

Doctor what does “convulsion” really
mean? And what does the word “seizure”
really mean?

“Convulsion” is a descriptive term. It just
means vigorous shaking of the entire body.

“Seizure” is a very specific medical term.
Convulsions may be caused by a seizure, but
a seizure can produce other symptoms as
well. Let me explain:

Our brain runs on electricity. Usually,
this electricity is well controlled, and runs
smoothly from one part of the brain to
another, just like it would in a big city like
Mumbai. Sometimes there is a loss of control
over this electricity. You can think of it as a
"short-circuit" and small sparks flying in the
brain. When there is a short-circuit in one
part of Mumbai, often the electricity in that
area goes down. The electrical disturbance



Generalized seizure

Partial seizure

can keep spreading and sometimes the
electric supply in the entire city is disrupted.

If the uncontrolled sparking occurs in the
part of your brain that controls smell, then
you may start smelling strange things. If it
occurs in the part of your brain that moves
the hand, then you can get jerking of the
hand. If the seizure spreads all over your
brain, then the entire body can start shaking
vigorously. At this stage, the vigorous shaking
of the body is called a “convulsion”.

Therefore, a convulsion indicates that a huge
seizure is happening in the brain. Smaller
seizures produce milder symptoms.

STARING OFF
INTO SPACE

People often think of seizures as dramatic
events in which the entire body shakes. This
type of seizure is common, and is called a
"convulsion” or "fit".

However, many seizures are less dramatic. In
these seizures, patients suddenly stop what
they are doing and start staring off into the
space in front of them. When people notice
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TWO KINDS OF SEIZURE

Hmm... | understand what you're telling
me. But | heard that there are many
different kinds of seizures. Is that true?

Seizures are divided into two types:

1. Focal: A focal seizure starts in one small
region from the outer surface of the
brain.

As I described earlier, sometimes the
uncontrolled sparking can spread all
over the brain.

2. Primary Generalized: A primary
generalized seizure starts all over the
brain simultaneously.

In this kind of seizure, uncontrolled
sparks suddenly appear all over the
brain, without any warning. It is
impossible to figure out where the sparks
originated. Some researchers believe

that the sparks originate from deep

this and start calling out their name or even
shake them vigorously, they do not respond.
1 to 2 minutes later they suddenly become
responsive again.

This type of seizure is common in children
as well as adults. A common mistake is to
assume that calling out their name made them
responsive. The seizure would have gone away
in 1-2 minutes, even if nothing was done.
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within the brain, but this has never been
proven.

All seizures fall into one of these two
categories. Based on the other characteristics
of the seizure, they may be given varied

EVERYTHING HAS TO
BEGIN SOMEWHERE!

As human beings, we want processes to
start in one place and propagate. The Big-
Bang theory of the universe is satisfying is
because we can easily imagine that things
formed somewhere and then spread out.

How can we explain Primary Generalized
seizures? How does the left side of the brain
start having a seizure at the exact same
time as the left side? There must be some
common link!

Most epilepsy specialists, including myself,
believe that the common link is the basal
ganglia. The basal ganglia are large groups
of neurons deep inside the brain. Most
people think that all primary generalized
seizures start here and then spread all over
the brain within milliseconds, from the inside.
A person looking at the brain from outside
(e.g. using an EEG) thinks that the entire brain
just started having a seizure simultaneously!

Even though we don't understand the
spread of Primary Generalized seizures,
it is important to recognize them. Many
medications given for focal seizures do not
work for Primary Generalized seizures.

and complicated names by doctors: e.g. a
<« . . » . .

generalized convulsion” is a seizure that
causes vigorous shaking of the entire body.
A “partial seizure” is a seizure that involves
only a part of the brain; a “gelastic seizure” is
when the patient laughs for no reason due to
a seizure etc...

These names can be confusing for a patient
and can lead to serious miscommunication.
Therefore, my advice to you is that you
should name your seizures according to your
symptoms: e.g. “hand shaking seizure”, “face
tingling seizure”, “blanking out seizure” etc.
This is the best way to communicate with
your doctor and keep track of your seizures.

“AURA’

So if | understand you correctly, since
my seizure started in a small area of the
brain above the left ear, it can be called a
“Focal Seizure”. Now, what is an “Aura”?

Yes, that is perfectly correct. You had a focal
seizure.

An “aura” is awarning. When a focal seizure
begins, it starts in a small part of your brain.
During this period, some patients may
experience mild symptoms like a bad odor,
or a bad taste (please see complete list in the
text box). If the seizure spreads beyond this
small part of the brain, patients have a big
seizure.



Ifa person repeatedly experiences a particular
symptom (e.g. bad odor), then gradually it
becomes a warning that a big seizure is about
to come. This warning is called the “aura”.

Primary generalized seizures usually come
without warning, that is, they do not have
an aura. In primary generalized seizures,

A SEIZURE CAN PRODUCE
ANY SYMPTOM!

Yes, you read that right. Any symptom:
any movement, any experience. But since
some parts of the brain have seizures more
frequently than others, some symptoms are
more common with seizures.

WWW.DRKHARKAR.COM

the entire brain suddenly starts sparking
uncontrollably without warning. In spite of
the electrical disturbance being so sudden,
few people are able to predict the onset of
their primary generalized seizures. How they
are able to do so is yet to be understood.

An ‘Aura” is actually a small seizure. When
the seizure is small, the patient takes it as a
warning that a big seizure is coming. Because
it is a seizure as well, you may experience
anything during an aura, but some symptoms
are more common.

HERE ARE THE COMMON SYMPTOMS THAT YOU MIGHT GET WITH A

SEIZURE/AURA:
A bad odor. It may be foul (e.g. smelling of feces) or too sweet

A bad taste. E.g., a metallic taste, a bitter taste.
Extreme fear or anxiety

Deja-vu feeling: an intense feeling of “It happened to me before, | was here before”.

Sudden nausea and urge to vomit

A strange feeling of something rising suddenly from the belly and moving towards the head.

Difficulty in talking to or understanding other people

Twitching of one side of the face or just one arm/leg.

A tingling feeling in the face, arm or legs

HERE ARE SOME SLIGHTLY UNCOMMON SYMPTOMS:

Extreme happiness or sadness
Dizziness

Intense urge to go to the bathroom

Hearing strange sounds such as bells ringing or people talking

Seeing strange things such as dots or lines of light, or rarely people

A feeling of floating outside your own body and looking at yourself

A feeling of being one with nature, or being one with God.
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“EPILEPSY”

Ok... I think | understand now. We talked
about convulsions, then the different
kinds of seizures and what the word
“aura” means. Now what is “Epilepsy”?

Epilepsy is a tendency to have repeated
seizures.

Many patients have a seizure only once in their
lifetime. They do not get seizures repeatedly.
These patients do not have epilepsy.

Patients with a higher tendency to have
repeated seizures are said to have epilepsy.
Some of them have a clear reason such as
a stroke, a tumor or some problem in the
development of the brain. In other patients,
the reason is not clear.
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You (the patient) had one big seizure. Later,
we will go over the list of smaller seizures
(please see attached list), and we will get an
MRI and EEG done. This is to find out if
you have a higher tendency to have repeated
seizures. If so, then we can say that you have

“Epilepsy”.

THE EXTRAORDINARY SPECTRUM
OF SEIZURE SYMPTOMS

Doctor | have a question which is
perhaps a bit philosophical and tricky.
The brain is responsible for everything
that a human being thinks, experiences
and does. Does this mean that a person
can think experience or do anything
during a seizure?

This is not a tricky question at all. The answer
is a simple “Yes”. A person can think, do and



experience anything during a seizure, even

the presence of God.

The symptoms that a seizure will produce
depend on where in the brain the seizure
occurs. Consider a shirt factory. In this
factory, different workers do different jobs:
some people cut the cloth, some people sew
the shirts, some people pack the shirts into
boxes and other people pick up the boxes.
The role of each person is defined. In a
similar fashion, different parts of our brain
do different tasks. Some parts of our brain
are responsible for smell, some parts are
responsible for seeing things, some parts of
our brain move our hands, some parts help
us do mathematics, feel happy, feel sad and
so on.

Certain parts of the brain are more likely
to have seizures rather than others. For
example, the parts of the brain just above
your ears (the temporal lobes) are frequently
responsible for seizures and seizures here can
produce fear and a bad smell. The location
and function of many of these parts is known
to medical science (please see attached list). If
you have any of these symptoms, you should
be evaluated by a doctor for seizures.
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HOW CAN A DOCTOR
GUESS WHERE A
SEIZURE STARTED FROM?

Different parts of the brain do different things.
We know the basic structure of the brain, and
the location of each of these regions. We owe
this knowledge to great scientists of the past
and present.

The pioneering scientist was Dr. Wilder
Penfield from Canada. Around 1950, he
stared stimulating small parts of the brain
while people were having brain surgery and
observed what happened. He discovered
that when he stimulated certain parts of the
brain, the face twitched. When he stimulated
other parts, the hand twitched. And so on...
By studying stroke patients closely and
using advanced techniques like functional-
MRI, we are learning more and more such
areas. We now know which areas of the brain
recognize faces, which parts understand
speech, which parts are responsible for fear
and so on... Almost every month, there is a
newspaper article about this: “Center for Love
discovered!” “Center for Scorn discovered!”

Because of this research, if you can reliably
remember the first symptoms (just when the
seizure started), your doctor can guess which
part of the brain was firing at the very start
of the seizure i.e. where the seizure started
from. This is fairly dependable, but just like
every person’s face is slightly different,
every person's brain is slightly different. The
doctor's guess needs to be confirmed by
additional testing.
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@ DRIVING!

In a few countries, you can drive a car if you
have not had a seizure for a long time. What
is a long time? That definition differs from
place to place. Even within the US, the laws
differ from state to state: In Arizona you need
to be seizure free for 3 months before you
can drive, while in Rhode Island you need to
be seizure-free for 1.5 years!

What about India? Unfortunately, like many
laws the law governing seizures and driving
has not been updated. According to a law
made in 1939, people who have had a single
seizure at any time in their life are not given a
license to drive.

If you are not seizure-free, then you should
definitely not drive. Having a seizure while
driving can hurt you seriously. But there is
another aspect to consider. In this situation,
it is not just your life you are putting at risk.
You are also endangering the life of innocent
men, women and children on the street.

Many people have proposed

- that laws regarding
epilepsy and driving in

India should be changed.

A few people have very unique experiences
with seizures. Some feel like they are floating
outside their own body, or as if they have
become one with nature. A few people feel
that they are in the presence of God. One may
dismiss this phenomenon as a medical oddity,
but perhaps one should wonder why the brain
has an area that is dedicated to the concept of

God, if God did not exist.

IDENTIFYING A SEIZURE

Hmm... since seizures can produce
practically any symptom, isn't it difficult
to identify a seizure?

Yes. Sometimes it is difficult to identify a
seizure especially if the patient is not able to
describe his/her symptoms well. But seizures
have a few typical characteristics that help in
their identification:



1. They occur suddenly and without any
reason: Most seizures happen without a
clear provocation. If your boss shouts at
you and you get terribly anxious, that is
unlikely to be a seizure! But if you are
calmly watching TV, or working quietly
and suddenly experience a unique feeling
— such as a bad smell or terrible fear —
then you may be having a seizure.

2. Patients may bite their tongue or lose
control over their bladder or bowels:
Patients often bite the side of their
tongue during a big seizure. Although
not life-threatening, a tongue bite may
bleed profusely and can be quite painful.

3. They usually last between 1-2 minutes:
For example, pain, fear or sadness
throughout the day is unlikely to be due

to a seizure.

4. The patient is often confused for 15 min
— 1 hour after regaining consciousness:
After a big seizure, the patient is often
confused and may have difhiculty with
thinking and memory. Sometimes this
confusion can last for many hours.

None of these criteria is perfect. Some
seizures can be precipitated by flashing
lights, and sometimes seizures happening
multiple times in the day may give the
impression that the patient’s symptoms are
constant. Sometimes, (e.g. absence seizures)
the patient may be completely normal as
soon as the seizure ends.

That is why it is important to remember these
symptoms and provide a detailed history to
the doctor. When there are enough clues
to suggest that the symptoms are due to
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seizures, the doctor can take appropriate
measures for confirmation of the diagnosis.

TESTS FOR EPILEPSY

Thank you, | now know what to watch
out for. | will let you know if | have more
seizures, or symptoms that may be
seizures. But what about now? What
tests do | need to do?

en, only two tests need to be done when a
Oft ly two tests need to be d h
patient has symptoms suggestive of a seizure.

1. MRI: Please read more about MRI
in the “Information for everyone”
section. The MRI shows the cause for
the seizure in about half of all patients
with Epilepsy. Different causes may be
identified on MRI such as a stroke, a
tumor, scar tissue, or malformations
caused by defective brain development.

2. EEG: Please read about EEG in the
“Information for everyone” section. A
short (30-45 minute) EEG is not very
sensitive. It shows sparks in the brain
in about 1/3rd of all patients with focal
epilepsy, and about 3/4th of all patients
with generalized epilepsy.

Did you notice something? Neither the
MRI nor the EEG shows abnormalities in
all patients. In fact, there are many, many
patients with epilepsy in whom both the

MRI and EEG are normal. In these cases, the
disease can be diagnosed by your doctor only
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if you understand your symptoms well, pay
close attention and record your symptoms,
and discuss them in detail with your doctor.
As I had mentioned in the “Information for
everyone” section™ if you have difficulty
describing your symptoms, record them with
a smartphone.

10

THE IMPORTANCE OF TESTS

If that is so Doctor, then why do these
tests at all?

The MRI will reveal any serious problems in
your brain such as an undetected stroke or a

20

tumor that is causing the seizures. The EEG
helps in predicting whether you will have
seizures again.

If you have truly had only one seizure in your
lifetime; and if the MRI and EEG both are
normal then the chance that you will have
another seizure is about 30%. In this case,
most doctors will advise you not to start
anti-seizure medications since there is a 70%
chance that you will not have any seizures
even without medications.

If either the MRI or the EEG is abnormal,
then the chances of having another seizure
are greatly increased. If this probability is
high enough, then your doctor will advise
you to take anti-seizure medications.

INEUROLOGY |PATIENT EDUCATION




MEDICATIONS FOR EPILEPSY

Hmm... And if | need medications, are
there many medications available?

There are more than 25 medications which
help in preventing seizures. I have given you
a list of all such medications — the ones that
are commonly used have been highlighted.

Choosing the right anti-seizure medication
is an art and a science. Depending on the
kind of seizures you are having, your age,
your gender, your weight, your occupation
and other things the doctor carefully chooses
an anti-seizure medication that he thinks
will work best for you. Please do not take or
change any medication without consulting
your doctor.
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ANTI-SEIZURE
MEDICATIONS:

There are more than 20 medicines available
for seizure.

COMMONLY USED MEDICATIONS
Carbamazepine

Clobazam
Clonazepam
Ethosuximide

Gabapentin
Lacosamide
Lamotrigine
Levetiracetam
Oxcarbazepine
Phenytoin
Pregabalin
Sodium valproate
Topiramate
Zonisamide

NOT USED OFTEN
Acetazolamide
Eslicarbazepine acetate
Nitrazepam
Perampanel
Piracetam
Phenobarbital
Primidone
Retigabine
Rufinamide
Stiripentol
Tiagabine
Vigabatrin
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SIDE-EFFECTS

What are the side-effects of anti-seizure
medications?

Like all other medications, these medications
also have some side-effects. There are 3
serious side-effects that you should know
about:

1. Rash: A very small proportion of people
taking these pills may get a rash in
the first 4 weeks of treatment. Getting
a rash after 4 weeks is not common.
If you get a severe rash with a fever,
or a rash involving the inside of your
mouth, face, chest, stomach, urinary or

genital/sexual organs then you should 3.

immediately stop the medication and
call your doctor. Continuing to take the
medication in such a situation can be
life-threatening.

2. Birth defects: Some of
these medications may
harm the baby if they
are taken by pregnant
women. In particular,
Valproate (also
called Depakote or
Depakene) should
never be taken by »
pregnant women.

You should not stop
your anti-seizure
medications abruptly
while

pregnant: having a seizure while
pregnant can be life-threatening to your

child.

If you have epilepsy and are planning to
start a family, it is extremely important
to discuss this with your doctor 6
months- 1 year before getting pregnant.
If possible, the doctor can change your
medication so that it is less likely to
harm your baby, and start vitamins
(Folate 4 mg daily) which can protect
your baby from harm. If you do not wish
to conceive, then your husband should
use condoms or other suitable methods
of physical contraception. Many
anti-seizure medications decrease the
effectiveness of Oral contraceptive pills
(OCPs), and you may end up getting
pregnant.

Difficulty in thinking: This is usually
not a serious problem, but is a relatively
common one. Many people complain
of problems with thinking/memory
when they first start taking anti-
seizure medications, or when

the dose is increased.
These problems usually
decrease within
L 2 weeks. If your
problems with
thinking/memory
are unbearable, you
should talk to your
doctor.

Please note that most
patients with epilepsy

have absolutely no side-
effects from anti-seizure
medications.



EARLY IDENTIFICATION
OF DRUG-RESISTANT EPILEPSY

Great! It's good to know that there are
goodanti-seizuremedications!Doesthat
mean that everyone who has epilepsy
can get cured with medications?

Yes, it’s great that there are so many
medications available on the market. But,
unfortunately not every patient’s epilepsy is
completely controlled with medications.

About 70% of patients do not have another
seizure after they start taking medications.
However, medications are not able to control
seizures in about 30% of patients.

In the year 2002, two physicians named Dr.
Kwan and Dr. Brodie discovered something
very important. If you have tried two
appropriately chosen anti-seizure medications
and you have been taking high doses of these
medications regularly, then the chance that

DR. SIDDMMR THR BEERRKKHRARKOAR

a third anti-seizure medication will control
your seizures is very low. In fact, they
calculated it to be only 4%. It has been more
than 10 years since they did their research,
and there are many new medications on
the market. Hence, I generally recommend
to my patients that if your seizures do not
stop even after trying 3 appropriately chosen
medications, then you should think of other
methods of treatment.

A VERY EFFECTIVE
TREATMENT OPTION

Hmm... What other methods? What
can a patient do if his seizures are not
controlled even after trying 3 good
medications?

There are many different kinds of brain
surgeries that can help such a patient. Many
of these surgeries are very effective.

Surgery can dramatically
improve the life of a
person with epilepsy.
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Having a complete,
happy, productive life
even if you have epilepsy
IS completely possible.

injury and fatality by a great extent by
controlling seizures.

2. Improve quality of life: Every person
WHY SHOULD SURGERY has goals and ambitions. Your wish to
BE CONSIDERED become a doctor, architect or finance
manager should not be left unfulfilled
Surgery! That is a big decision. Why due to your seizures. Every person,

does brain surgery need to be done in including you, deserves to have a

these patients? Why not just live with full life. If your seizures are better

seizures? controlled, you will be able to do the

things that you always wanted to do and

The two reasons I can give you are: lead a fuller life.

1. Reduce risk of injury and death: These are good reasons to have surgery if your
Seizures may result in severe bodily seizures are not controlled with medications.
injury including head injury, shoulder You will need to keep taking medications
dislocations and fractures. Having a after surgery, and your dislike for medications
seizure while in a precarious position is not a good reason to have surgery. If you
such as driving a car or swimming can  do not have any seizures (not even small
cause death. There is a small chance seizures) for at least 2 years following the
that patients, especially young patients,  surgery, your anti-seizure medications can
can suddenly lose their life due to a be carefully reduced or stopped after careful
big seizure - this is called SUDEP consideration by your doctor.

(Sudden Unexplained Death in Epileptic
Patients). You can reduce the risk of



TYPES OF SURGERIES

Ok, | understand why certain people
should have brain surgery. What
surgeries are available for seizures/
epilepsy?

There are many different types of surgeries
for seizures. The most common and effective
surgery is “resective surgery”. “Resection”
means removal — in this kind of surgery,
a small part of the brain from where the
seizures begin is removed.

Before surgery, the part of the brain
responsible for seizures is carefully identified
by using many advanced investigations.
Some of the investigations which may be
performed include a high resolution MRI,
PET, SPECT, MEG and continuous EEG
monitoring for 5 days. Then additional
tests are performed to identify which part
of the brain is doing what job, in particular
which parts of the brain are responsible for
understanding language and producing
speech. Either functional-MRI or the “Wada
test” is used for this purpose.

Image courtesy: National Institute of Mental Health, USA.

After all of this information is gathered, the
physician discusses the results in detail with
the patient, and tells the patient something
like this “Your seizures are repeatedly
starting from a small part of the brain above
your left ear. We can remove this small part
of the brain. There is a 70% chance that you
will not have more seizures after the surgery.
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The chance that your seizure frequency will

decrease is even higher. This area is far
from important areas of your brain, but it is
possible that you could have some problems
remembering people’s names after you have
the surgery. We do not expect this problem
to be severe. Do you want to proceed?”

ADVANCED TREATMENT OPTIONS

Hmm... So tell me Doctor.... what if
resective surgery cannot be done? For
example lets say that there are many
areas in the brain that are abnormal, or
if the seizure area is very close to an
important area of the brain. Then what
can be done?

There are many surgeries available even for
these cases, but they are not as effective as
“resective surgery”. Let me describe two of
them for you:

1. Vagal Nerve Stimulation (VNS): This
surgery is done on the neck. A small
device is connected to a small nerve
in the neck. The device continuously
sends minute pulses of electricity to the
brain through the nerve. No one quite
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understands how this works, but this
decreases the chance of having a seizure.

2. Responsive Neurostimulation (RNS):
This is a new device that was approved
for use in the USA in 2014. A small
device is placed under the scalp. Wires
from this device are placed on the area
of the brain which is responsible for the
seizures. As soon as this area of the brain
starts firing, it is detected by the device
and it sends a small jolt of electricity to
that area. This jolt stops the seizure from
spreading in majority of the cases.

As I mentioned, both these devices are less
effective as compared to resective surgery.
Both VNS and RNS reduce the number
of seizures by 50% in about 50% of
patients. Less than 10% of patients become
completely seizure free. Hence, at least at the
present time, patients should opt for surgical
resection if that option is available.

PROBLEMS AFTER SURGERY

So.. does resective surgery lead to
any problems with speech, thinking,
memory or movement?

Yes, it does. But as a rule, the deficits
produced by resective surgery are not very
severe, dramatic or life-altering. On the other
hand, the reduction or complete abolition of
seizures can dramatically improve a patient’s

life.

The part of the brain to be removed is
diseased, and it is preventing the normal
brain from working. Removal of the diseased
part often results in improvement rather than
deterioration. However, this diseased part is
frequently mixed with normal brain parts,
and some of these parts are also removed
during the surgery.

Doctors avoid removing ultra-important
parts of our brain (such as those that help us
speak) during surgery. Certain other partsare
of less importance, like the part responsible
for anger. These can be removed during
surgery if the seizure-causing part is in that
area. The function affected depends on the
part of the brain removed during surgery.
Every patient is different, every surgery is
different and so the problems you can expect
after surgery can only be explained by your
doctor after a thorough study of your case.
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Generalized seizure

IRt I, A A1 9Ted gu oY g1y fget orrar
2. fagga &t e Rt & et feamT &1 &
famfaid &1 ST &1 Wik Fed 2.

FHft Y T ST Rt g feamT & et ST
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2 7 foR SIR-SIR A f2et o1TaT 8. SRR & SIR-
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2. JQT H, 31T---®s! (convulsion) T ITd &7
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Partial seizure
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UHR &1 TR &, foTs IrT iR T 2.
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R T8 & feara ot € @ ar 318 ufafesar
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MY AT H IR & HRUT BT UdT I
SITAT 8. I&TE0N &b R W I, SR U7
feumT & oo § I8 gawT, adt
TfUe) &1 a@dl 7, 3R T I SR TH-
3TR-3TTT W IoR 3174 2.

2. 3-3-5it (EEG): $-3-Si1 & R | STeT
SR & felv “T9 & el IR
YNT Ue. TP BIC Ay BT $-5-911 SUTET
TaeT1ftea 781 8T, U8 Bldd TOewdt &
1/3 A9 # 3R ST ReTges Tt & %
At ® femam o Ryt faar aar &

MU $B TR far? a1 & T-3TR-31mg 3R AT
2 -5 Tft adST & ST 99T UTa 2.
A H, $ vfuae & adS # TH-3R-
3 3y §-3-3f, Nt @ ew A I Wt
ok HEl 3MTel. S HHAT § 37T Sigex &l
SR BT TdT @ gTaT & fheg $aw a9 o9
31T 37 &0 T S T THSTA 8, & o
g, 32 <ol I & 3R 37 STaeR &Y Rl
FaTd 8. o7 i A7 g9 & faw SIEery” v
T oo fpar 2 afe srusr 3rua «erur ga
T THeT # fegpd ot & aF TEHT grT
3T fafsay s971 .
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T T8 ad. Il areal & UI3-9gd TIEs-
Shae 8Id &, 31R 70% TTa-T UE & T aarsar
A7 o W Y 3O iR T Y 31dhst (HoR)

e

1 O U TR T 31 sTaeR STUST caeTi o &Y

37T Siaey, Al fR U Sed dRard 6l af 877 Ifg UH-3MR-I a1 -3 6 T o8 U §

IRTET TR 3 A IR & oA g4 &t dvTa-T
T-3R-3M ¥ UdT IdT & b Hél 3Mud  SuTer gidT 8. 3R Ug IYTaT §gd ST1eT &
feamT @ F18 ik IawT (S e T &iR)  3MUSHT Siaer  3Ud! U-UhoR (A1 Udl-
AT T81 fSaeh! aofg T 3Ud! TSR eI 8. UlUaifted) Sarsdl o ol dclTg <.

3R g A=t & e &) aR HoR garm 2,
3R 3R 3Mud TH-3R-3mg (MRI) 3R $-3-
Sit (EEG) ® &1 IRTET A9 AT 371, dT 34ah!
fope & TR B T TUTGAT T 30% a2

48 [SRYaTeR e e




vt &t garsTi

EH... 3R TS YoY qaredl Y Sid U, af T
HE TS IUCTY 87

TR & v 25 T ff STTET edrsat IudsH ®.
s:lzﬁuaw;i‘rwé’rnﬁr% STae? o qarsal
PT SUTETR ST IR &, 3¢ HIc eRT &
foaT T 8.

TET UET-HIoR a1 g1 Ua faer ot & iR u&
ST Y. MU e UBR I 3rhey 81 & ¢,
ST IY T §, 31T GIN & UT U T, 3T
T T §, 31Y FUT HIH aRd &1 1 I dioft
T T H RIDY JUDT SideR §gd & H 0
q PIS U <aTs T 8. 871 sTaer Ht Tag &
SIS 7 df WY $Ig gar g1 9Tfey, R AT 8l
&dl § §&eTTd T dTfeU.
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v Y ga=ar
TIoR & fow &1 T ot sfde Mfaar
3USASY B.
SHTET SXAHT B9 dTeil Gargdi
Carbamazepine

Clobazam
Clonazepam
Ethosuximide
Gabapentin
Lacosamide
Lamotrigine
Levetiracetam
Oxcarbazepine
Phenytoin
Pregabalin
Sodium valproate
Topiramate
Zonisamide

Acetazolamide
Eslicarbazepine acetate
Nitrazepam
Perampanel
Piracetam
Phenobarbital
Primidone
Retigabine
Rufinamide
Stiripentol
Tiagabine
Vigabatrin
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SldheX g9 Mgl & ATgs-ghac (§I9Td) T
B 8?

S T MfATt & TTee-sthae 81 Iad &, 39
g1 Mfaal & +ft a3 T1gs-sthae & I ¢.
IS AN BT AT TATS-Fhae o ISt A
Hdlt (nausea) IT fOR TR &1 UTST §ehl 1T,
T 8 TFd 8. T Miadl & [T gHIE &l
TJhd & fO9d X F 3MUaT Sieey 3!
AT, W S8 I a9 ggs-shae IR T &
T3 fardR & STd HAT TR

1. gt (0): $© (Jgd SH) @Il & 39
Mgl O THST W AT T & I a1
IHd ¢. 3R QAT §HT & df Ugel IR Ul
HEdr g, 3R Y g Ui 9= d ¢,
TR Y BT W T ¢ W &, 3R
SUHT HE & 31X, TS i
STTTE (T7&T) TR o7 fos uere
&1 STE (H7 gR) R ft
ATl AT b I (327) 8T
ST, T ¥ dY &dTe
[T §¢ TR, 3T
Siaex I §1d AT
grfgu. Ut aRkf@fa
Tt oI 38T
UTds &l IodT €.

2. N § dhdI?: ’
$© Miagl (gar)
I = 6 orfer o
S AP EHT
3T 8. UE ddcIH
TR =gl
gdl.

.M ATE W

LE-LTF | 3R Fft-ft Sarer A A
TR S-dT casai I d o= I, o
TPAID & b . 3MH dR W 2-4 g
& iR T gH=T HH & AT 8. 3R
3TYHT A dhelIth HIHI STTeT &, a6 37
Siae I §1d .

GEINTG: 390 I $B <arsdi
QT & ToIehT g TR T § E) 91 g
B FHdT 2. 81 a1 5= & fav a=ue
(30 SUTHIC TT 2UTIH M} ST ST 8)
3R Auriey (24 AftRme ff Fga ) 919
&Y areyi JEd gIfPRS erdY 8. 3!
HoR T g9 dTell SarsyT 3D O §g
TET R & Trfeu. mafarer & R Her
ST fg & I&d e.

3R 3MUSH! Tiae) & 3R 3y =1
TrEat/a &, O A 5gd ol & b o sus
IR H 3a sfqer @ miadt 89 & 6 wER
T 1 9T U &1 §1d IR o AT S
&Y a1 9T 3TUdhT <aredi 9¢of b 3R
3! faeTB (Wide 4 mg 1) &
Tarsyl ¢ . THadl 84 & 91
9Td R I PIs BIIET T81
BT, 3R 319 §=T 781
JEN A TN
3T Ufd HIsIH BT
SEIATA DY, WA
&I garedt, gg o ot
ST @t TH-ITeS
FCIERICAR RG]
I R T &, 3R
oY f&afa & s Ar
ITed gu HT et
& Todl &

a9 ¢ fh et &
AP AT Y TA-
HoR carsar (AR A
dqleil  &arsdai) &1 s
YU 81 grdl.
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aredl A AT Vet Huft fAgzor o a1
uraefl, ¥ I9TaET A% 4% §. 3197 10 TTA I
3fOs dtd g & 3k $S 74! qarsaf Ik §
3T T €. safav et & oRkfEfa °, & araa
<arsal A fAEfaa a1 € arelt viewdt RIS &Y Tg I T § o 3R oI (A7 &Y <)
SAT-3eTT AT Re ¥ Al T8 garsdl 4
Sgd 31| Ug SIHDR 3T ol i ga-l Il gt gyt S 7&T gidl, d 3uhl 37T
HISR BT AH aTcil Garedl 8l 9HT Adad Ivl  ITIRT & IR § HIIAT I18 .
T T U@t W aareal & g g Srdr
EITIT?

g1, Tg 3107 ¢ T 9ok ¥ <areai 3uctsy & W

& UUawdl & WISt & §HHRT IR garsdl O @

AT 70% T @ Ufieiwdr @ aarsdr O

A= 8 S 8, 3= TR & o 78T 819, .. a7 STaer, T 3ol SU=R &7 87 3R a9
IR TR ST aTd T & 5 30% A S fiurdt  carsat O vfiewht w A= a1 8, 3fk aR-aIRr
W agregt ¥ gz 98 8 urar. TIoR B0 @, AT FT R Thd 82

a¥ 2002 T Sfae? O 3R SRR SIS AT $  Dg g DI [SHNT I ol ITTsY g foaa A
I STae3l 3 Ush 95 &1 Hewaqul [l . 3R & Heg e Tahd! 8. 3 Toifkat st gurdt 8.

3Ma 37q4T FHRT & T @ 3TeTT-3Tel T d1E
&) 3T <areai oY €, 31k 3R 319 g7 Aad
AT W@ &, 3R e ot 3R 3usy AR &

goidl O Tfiaied ! &
T8It &7 SAlad Fs

T 38T &1 el &.
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Tl feumT 6t ot U a7 fAvfg 8. I<i &t
SIS AT T 2?7 TSR & 1Y ST WRT o
T gal 82

Toidl A & G PRUT 8: S DT SNkaH HH
& & faig, 3R g e ot S & faw.

1. S &1 AT $H HE & fAv : 3R
JMUSHT TR-IR AR &Y 3@ 7, @ 31y
3P IR Thd & 3R 3mudh! gTI-WR Y
B30T g Fhdl 8. IR MWW A dil ar I
g7 & I&hdT 8. $O Al IR ToR STHT
YEC WRATE &1 IhdT & S R IdTd dwh
T RA Ivh. TS AT, WHIR HH IH
& T o df-Y (0 TuraT & fag
?) TR T e I WY ST T ©.

9 U’ (U F 3Hd Yog) Fed

2, 3R SHPT HRUT 31T A THSIT &1 T
TohT 2. o Agaor & e @ 3 shfaw
§gd &9 &1 I &.

2. FETfedT 31T I8W: & o0ith 310 Siia
HT STTET ¥ STTET AGUINT AT IT8dT 8.
IS STaeR ST IATEdT 7, IS AW,
HIE UoR. & th Td T 3R WI-
RT ST STHT 9T8dT 8. 39 3ish 7 “1[8
FATfeIcT 31T ATSH” HEd &, ToR oF
Y A H S W S AT DA E,
3R U 3TYY € T &. 3R TS AR
fgor & a1 AT, O vt €1 31U $9d
fow feamT & oI FRar us, ar e
I g Y NS HA & ATt gy S
3T §HRIT AT AT8d .

e ®RUNT & fav HoR & fAw ol HRamr
3T BT 8. 3R 3TUG! Sarsdf <41 ude T8l
2, 3R safav anu Toff eRaMT TR &, A
T TTed 8. Tl & a1 HT 3! garsat T
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A B Tl 91G FADT ATAT HH B BT [oITeLT
SR Bl 8.

“gg fewar o foumT & veaguf R I @

Bl Siaer, H IrIET g [ ol MU SB @M &I 8. W T8 TUT & T ToRt & a1 3mush! il &
Tod E H T e, TR / taal & aH g RaT & Aepa el g Sufic 2 fd o
fau foa we H T &1 v Iqtsy g2 aav—cﬂtr?% TR & BnfY. T 31y ol |ratHT
qEd 872"

HIoR & Tl FE Re &I &l . S0 TJaT

TuTdl Tol g “Rasfea &, Rafdea o

3 g “Fprar 7. =9 I # feam & 39

ST 2.

e e 2w, S8 oo, §6,

g, 3T IS T SIHET SI1dT & b 3musd Her

O & P I A IAT BT R 2. TR TP 3181 Siacy, al 37TR TIoR Us el BT S o
feamT 7 S1fd-Heayul YT F8l 8, T IET ST Uar 81 38 & iR I fannT & meaqul anif I @@
2 - ¥ W TH-TH-3R-3MT (fMRI) a1 R 8, a7 & 92 ger-fovemd! & a1d &, o0t & s
gTETTH & o Y gIAT 2. 3R 3MUS TR IR- YN &1 NHTeT ST TehaT . TR QT 47 &1,
TRUTGE BRI U AITTERE, 3R T TR IS 87

unT feunT & Sifd-Hegwaqul yn ¥ R &,

oM & 5T B @, [Re 9T & Rora far =g AR 7 +ff o5 T30 Iuesy &, AR T T

ST 2. ol “Ramfed aoikl” A & gy &, & ot
ST IOkt & IR T 3MTIHT §dTdT &:

R STHBRT $HGT A & T, Sidey Wil A

$B UE Pedl 8 1. e 7d Regeia™ (VNS): T Toift 1

W Il 2. e & T Bt I 19 o U
“3Mah ISR IR-§R 3P §T¢ S & U BR-ATTA ST AdT 8. A TA ST AT S
R I A RE e RUMS T BIR Y gRT A & fRR g faglq dorar .
20 Y RpTeT §TER IR Thd &. 70% THTGT & 0 TSR B & JUTGAT HH & AT 8.
P =g T & 91 U Hor 71 g HeR
HY BN & JUTaT 39T o SuTer §, an-unr 2. Rudif@a Ry Regete (RNS): 18 &
¢0-30%.” a1 74 & 9 2014 ¥ s@fYeT & sxaATA

&Y soTTord fAelt 8. T T77 TR R Wmfud




far ST . 39 T & aR (AR) feAmT
F 3T YT | R I ¢ ST T IR I
BIRET . S € 3T 9T § HioR Y &har

2, T T 39 Uga™ oidT & 3R 3T 91T 1
A T Ue gedT-TT FedT S 2T 2. TR

VNS 3R RNS &1 € avrdt 8, 7R R
Tl & ghIaa B, A T 50% @i &
ISR T ATAT 50% T &1 ST1dT . At 10% &9
A & WoR I WRE A 36 9 8. 3T,
3T (2015) & f&AfA |, 3R 3MUST STder
MU RABeT Tl eRa™ & T a1 8, Y
SIH! RA®IeT JolkT &F dRamT dATfeu.

STeRETT Selld T8l 3TdT. dfed, WoR |eT &
ST ¥ 30T & Siiad &8 AT 98k &1 oIl &.

STER APTAT ST ATt feaT 31 8T ®, 3R
g feunT & 81 W T HH A I Ad 8T
BT 8. 39 3 e &l olec & Rprag a3
JRAT & FATT WTIaT €T &,

AT & A1 UTT &H Aedqul &id & o &
T R & foiw Iwerd . & it & sfewr
fAeTe TadT § afe 7 TR & faw oer .
Siaed faumT & sifa-wgwayul it (SR Ste
& 2rfeh WA= aTeT AT g1y @™ arer 9T 3
R EA B, STIEIR o 7 g7 feal & wer
&1 USdT. 3R $ Afd-Hewayul fewdl T e
U3, dl Siaex 0T $© ft T O Ugdt 39 IR
T 3T ATY §gd & TaFdR o a1d ST/l
2.

NAefeg Tkt 3Mus feamT & Y o o
T ST, A FAunT &1 HaT WnT Rdhrer TaT 8,
39 R AR T 8. & AT STl BT B, Toidd

T RAB g Tt & §1¢ e, i, TTeared
g7 Ioi-Toh" T THad dis IaxT & Idhdl
2?

&, U AWV g Tdhdt 2. fhg, Rwfea it
q 3Idu FHT (T & v RaTa fear Sirdar
2) Sarer ik € . surerR W § e
Ot Tu@re F A-Hel & o=t &

AT Bt & - SAfAT 39 Toit & T 9Tgs-
Sthac BT, ¥ gff IRE I 31U STid o & 91,
3T STde? & 3TTYHT &dT ThdT €.
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