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World
class facilities

2-4 Times
Lower Dose

Multiple
fixed beams

UKM Specialist Centre (UKMSC) Gamma Knife 
Centre is the first private-public university 
partnership allows transfer of knowledge and a 
continuous learning development for neurosurgeons 
in government hospitals. The Gamma Knife Centre sits 
strategically within walking distance to MRI, CT and 
Angiogram facilities in the hospital.

The UKMSC Gamma Knife Centre also introduces the 
revolutionized state-of-the art Stereotactic 
Radiosurgery (SRS) machine, the Leksell Gamma 
KnifeR IconTM. The machine was officially installed on 
16th September 2018 (Malaysia Day). 

Leksell Gamma KnifeR IconTM features include:- 
i) Broader take on precision 
ii) Integrated immobilization workflow and imaging 
technologies 
iii) Greater clinical flexibility, enhance everyday 
efficiency in the clinic. This translates to patients 
receiving better brain care

The frame-based and frameless immobilization Leksell 
Stereotactic Radiosurgery (SRS) is designed for 
patients with cranial disorders.

Our centre offers a full complement of specialists such 
as neurosurgeons,  oncologists, radiotherapists and 
physicists. 
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Advantages 
of Leksell Gamma Knife® Icon™

Unique Features

• Fully integrated, non-complex system design
• Automatic delivery correction and dose evaluation
• 2-4 times lower dose to healthy brain

Guaranteed >98% uptime

• Fully integrated system design – with no moving parts during delivery – ensures 
minimal downtime

Flexible and intuitive workflows
• Well-defined workflows enable fast and intuitive dose planning, even for 
complex cases

Operational efficiency
• Fully automated treatment delivery allows for small teams and high throughput 
regardless of treatment volume

System without compromise

• Icon is specifically designed for intracranial radiosurgery and has unique 
dosimetrical capabilities

Future-safe technology

• Well-defined upgrade paths and proactive support through Elekta Care service

2-4x
lower dose to normal brain

Gamma Knife 

delivers lower dose 

to healthy tissue 

than other systems: 

Leksell Gamma Knife Icon enables frameless or 

frame-based treatments with uncompromising accuracy

Elekta guarantees the accuracy of Leksell Gamma Knife for its entire lifetime—no other radiosurgery 
system does the same*
* With a Platinum service contract. The supported lifetime of Icon is 10 years.

Ma L, Nichol A, Hossain S, et al. Variable dose 

in treating multiple brain metastases.  
Int J CARS. Published online: 20 April 2014.  
doi: 10.1007/s11548-014-1001-4
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Flexible worklows aid efficiency

Immobilize

Immobilize

Immobilize

MRI

MRI

MRI

PLAN

PLAN:  
Co-registered MRI

PLAN:  
Co-registered MRI

CBCT  

CBCT  

CBCT  
(patient positioning)

CBCT  
(stereotactic reference)

CBCT  
(stereotactic reference)

option: QA check only (no correction)

option: QA check only (no correction)

Correction applied

Dose 
evaluation

Dose 
evaluation

Dose 
evaluation

Treat  

Treat  

Treat  

mm average accuracy minutes QA percent uptime peer reviewed  
journal articles

patients treated



UKM is First Government Agency 

with Gamma Knife Centre
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By Asmahanim Amir
Pictures by Shahiddan Saidi

CHERAS, 23 February 2017 – Hospital Chancellor 
Tuanku Muhriz, Universiti Kebangsaan Malaysia (UKM) 
is the first Government Agency to house a Gamma 
Knife Centre.

The treatment centre, built on the site of the built-up 
area of 4,000 square feet is valued at about RM25 
million and is scheduled to be opened at the end of the 
year.

Minister of Health, Datuk S. Subramaniam said the 
radiosurgery treatment centre will benefit various 
types of patients, especially those who have 
abnormal lesions, cancerous and non-cancerous 
tumour.

Gamma Knife is a non-invasive neurosurgical 
procedure which uses powerful doses of radiation 
to target and treat tumours and abnormalities, 
shrinking them over time or stopping their growth.

“With the centre, patients who have a tumour or 
brain cancer no longer have to undergo normal 
surgery, but they just need to do a treatment using 
Gamma Knife radiation,” said Datuk S. 
Subramaniam.
       
“This high-tech treatment focuses on specific brain 
tissue involved without affecting other areas,” he 
explained.

Datuk S Subramaniam said the treatment methods 
is not only easy, but it can reduce trauma to the 
brain and the cost of treatment for the long term is 
also affordable.

At the ceremony, he also launched the Crystal Ward 
at UKM Specialist Centre.

Also present at the ceremony were Swedish 
Ambassador to Malaysia, Dag Juhlin Dannfelt and 
Deputy Vice-Chancellor of Academic and 
International Affairs, Prof Dato’ Ir Dr Riza Atiq 
Abdullah OK Rahmat.

Left, The Star Sunday, 26 November 2018
“The virtual scalpel”
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What are the benefits of Gamma Knife

No surgery or general anesthesia required
Painless
Day case
High volume
Effective alternative treatment for inoperable 
case
Can treat mulltiple lesions
Shorter recovery time
Less side effects compared to conventional 
radiotherapy treatment

Quality of life

The treatment can be done as a single session 
and as an outpatient procedure
Less time spend in hospital and more time for 
treatment of primary disease
Quick recovery and return to everyday life and 
work
Reduced risk of side effects i.e. reduced risk of 
negative neurocognitive impact, memory loss and 
dementia, hair loss, skin infection etc.

Indications

Brain tumors.
Metastatic brain tumors.
Benign brain tumors - pituitary tumors, acoustic neuromas, meningiomas, Scwannomas.
Brain abnormalities, such as arteriovenous malformation (AVM), cavernomas.
Functional disorders, such as trigeminal neuralgia,tremor, Parkinson’s disease and OCD



Gamma Knife Radiosurgery Technique 
for Meningiomas
Patients with meningiomas are evaluated with high reso-

lution MRI. For meningioma radiosurgery, a 3-D volume 

acquisition MRI using a gradient pulse sequence is perfor-

med in order to cover the entire lesion and surrounding 

critical structures. A T2 weighted 3-D volume sequence is 

performed to visualize the brain parenchyma, any edema, 

and cranial nerves if appropriate. Planning is performed 

on narrow slice thickness axial MR images with coronal 

and sagittal reconstructions. Conformality and selectivity 

is necessary for brain function preservation. Meningioma 

planning is usually performed using a combination of small 

isodose, maximum dose, and dose to the margin (edge) are 

jointly decided by a neurosurgeon, radiation oncologist, and 

medical physicist. In Gamma Knife® radiosurgery a dose 

of 11-16Gy is typically prescribed to the 50% (or other)  

isodose line that conforms to the tumor margin. 

Clinical Results
Long-term results of Gamma Knife® radiosurgery for me-

ningiomas have been documented. Recent reports suggest a 

post-radiosurgery tumor control rate above 90% for grade 1 

tumors. In a 2008 report, the University of Pittsburgh group 

972 patients with 1045 intracranial meningiomas mana-

Introduction
Meningiomas are generally slow-growing, intracranial or intraspinal extra-axial tumors that develop from the arachnoid 

cap cells of the dura mater. Although most tumors grow slowly, some grow quickly and can double in volume within 

six months to a year. Stereotactic radiosurgery has greatly expanded the management options since patients no longer 

have to choose simply between resection and observation. Resection is indicated for larger tumors with disabling brain 

or nerve compression, hydrocephalus, intractable headache or trigeminal neuralgia. Many patients have smaller tumors 

and do not have severe symptoms.  Although the outcomes of surgical removal at centers of excellence have improved 

markedly over the last two decades, patients increasingly seek lesser invasive options. 

patients with benign meningiomas (World Health Organi

zation Grade I) was 93%.  Santocroce et al provided results 

from a large European multi-center study. From 15 partici

pating centers, they reported a retrospective observational 

analysis of 4,565 consecutive patients harboring 5,300 

benign meningiomas. Five- and 10-year progression-free 

survival rates were 95.2% and 88.6%, respectively. Tumor 

meningiomas (P < .001), for female vs. male patients   

(P < .001), for sporadic vs. multiple meningiomas (P < .001), 

and for skull base vs. convexity tumors (P < .001).

Conclusion
Gamma Knife® radiosurgery has become a well documented 

management option for patients with intracranial meningi

most data is for grade 1 tumors, either as initial manage-

ment or for residual or recurrent tumors with known histo

logy. Data past ten years of follow-up are now published, 

and systematic, serially collected outcomes data are   

available on patients with for this tumor. Radiosurgery is 

now a common treatment choice for many patients with 

smaller volume tumors.

Gamma Knife® radiosurgery 
Meningioma 
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Gamma Knife Radiosurgery Technique
Patients with vestibular schwannomas are evaluated with 

high resolution MRI  and audiological tests that include 

pure tone average (PTA) and speech discrimination score 

(SDS) measurements.  Dose planning is a critical aspect 

-

des the platform for reliable tumor irradiation. Complete 

coverage of the tumor and preservation of facial, cochlear 

and trigeminal nerve function is given priority during dose 

planning. For large tumors, preservation of brainstem 

function is also a consideration. 

Vestibular schwannoma planning is usually performed 

using a combination of small beam diameter (4 and 8mm) 

collimators. A series of 4mm isocenters are used to create 

a tapered isodose plan to conform to the intracanalicular 

portion of the tumor. In Gamma Knife® radiosurgery a dose 

of 12-13Gy is typically prescribed to the 50% isodose line 

that conforms to the tumor margin. 

Clinical Results
Recent reports suggest a tumor control rate of 93–100% 

outcomes in 162 vestibular schwannoma patients who had 

Introduction
Acoustic Neuromas (vestibular schwannomas) are generally slow-growing, intracranial extra-axial benign tumors that 

usually develop from the vestibular portion of the eighth nerve. A progressive unilateral hearing decline is the most 

common symptom that leads to the diagnosis of a vestibular schwannoma. 

During the past two decades radiosurgery has emerged as an effective alternative to surgical removal of small to 

moderate-sized vestibular schwannomas. Long-term results have established Gamma Knife® radiosurgery as an 

important minimally invasive alternative to resection. Advanced multiisocenter dose planning software, high resolution 

MRI for targeting, dose optimization, and robotic delivery reflect the evolution of this technology. The goals of vestibular 

schwannoma radiosurgery are to prevent further tumor growth, preserve neurologic function where possible, to avoid 

the risks associated with open resection, and in selected patients to improve pre-existing symptoms.

long-term 98% tumor control rate was reported. Sixty-two 

percent of tumors became smaller, 33% remained unchanged, 

and 6% became slightly larger.

Hearing Preservation

Pre-radiosurgery hearing can now be preserved in 60–90% 

of patients, with higher preservation rates found for smaller 

tumors. In a long-term (5–10 year follow-up) study con-

ducted at the University of Pittsburgh, 51% of patients had 

no change in hearing ability. A recent research has shown 

that the mean cochlear dose is important for hearing 

preservation. A dose of <4Gy was associated with better 

also important with those under 60 years old faring better. 

Long-relaxation time (T2) volumetric images are important 

to identify the cochlea for dose planning.

Conclusion
Gamma Knife® radiosurgery has become a well documented 

management option for patients with vestibular schwannomas 

ten years of follow-up are now published, and systematic, 

serially collected outcomes data are available on patients 

with for this tumor. Radiosurgery may currently be the 
most common treatment choice for patients.

Gamma Knife® radiosurgery 
Acoustic Neuroma
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Clinical Results
Nonfunctioning Pituitary Adenomas
In a recent multicenter trial evaluating the role of Gamma 

 radiosurgery (GKRS) for 512 patients with nonfunc-
tioning pituitary adenomas, the authors observed an overall 
tumor control rate of 93%. Hypopituitarism following GKRS 
was noted in 21% of patients. 

Cushing’s Disease
Invasion of the surrounding dura or neighboring cavernous 
sinus by many of these tumors decreases the likelihood of cure 
with surgery alone. Radiosurgery therefore plays a crucial role 
in the treatment of persistent Cushing’s disease refractory to 
surgical management. Most series demonstrated endocrine 

the reported rates varied widely from 0-100% with a mean of 

Acromegaly

untreated acromegaly,  surgical resection is the initial treat-
ment of choice for these patients. Endocrine remission was 
achieved in 0-82% of patients with a mean of 44.7% whereas 
post-radiosurgery hypopituitarism occurred in 0-40% of 
patients with a mean of 16.4%.

Prolactinomas
Prolactinomas are the most common type of secretory 
pituitary adenomas. However, unlike ACTH- or GH-
secreting adenomas, the initial management of 
prolactinomas is with medical therapy.  Endocrine 

surgery ranged from 0-100% with an average of 34.7%. 

Introduction
Pituitary adenomas represent one of the most common types of intracranial tumors. While their macroscopic appearance 
and anatomical location are relatively homogeneous, pituitary tumors have the potential to generate a wide variety of 
clinical sequelae. Treatment options for pituitary tumors include medical therapy, microscopic or endoscopic surgical resec
tion, radiosurgery, radiation therapy, or observation depending on the biochemical profile and clinical status of the patient 

Complications

occurring in up to 40% of patients with nonfunctioning 
lesions and up to nearly 70% of patients with functioning 

series. While an ideal radiosurgical dose plan has a steep 
gradient index which minimizes the dose to normal 
pituitary tissue and therefore reduces the risk of 
treatment-induced hypopituitarism, a true ‘safe dose’ below 

macroscopic tumor progression or recurrence or persistent 
hormone hypersecretion far outweigh those of radio-
surgery-induced hypopituitarism which is readily managed 
with medical therapy by neuroendocrinologists.

Conclusion
Radiosurgery and, to a lesser extent, EBRT play important 
roles in the contemporary management of patients with a 
pituitary adenoma. Both treatment modalities are typically 
utilized in patients with substantial residual tumor or 

functioning adenomas that fail to achieve endocrine remission 

surgery or EBRT is usually preserved or, at times, improved 
even when the treated adenoma extends into the cavernous 
sinus. Delayed post-treatment hypopituitarism is the most 
common complication but is manageable with appropriate 
hormone replacement. Lifelong neuro-imaging and endocrine 
follow-up is recommended for pituitary adenoma patients 
treated with radiosurgery or EBRT.

Gamma Knife® radiosurgery 
Post-surgical Pituitary 
Adenomas

Knife ®

51.1%.
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State of Literature
 

radiosurgery according to RPA classes, the median survival 
in RPA class 4 was 15.2 while the historical RTOG series 
had reported a median survival of 11.1 months for RTOG 
class 4. In the situation of an almost inevitable glioblastoma 
recurrence, the treatment is highly complex; as fractionated 
radiotherapy cannot be repeated and the surgical options 
may be limited due to the patients’ frequently reduced 
clinical condition. Under these circumstances stereotactic 

-
ve treatment option and patients treated at the time of  

those treated on initial presentation.

A recent prospective cohort study demonstrated that stereo-

salvage treatment in patients with recurrent glioblastomas 
(23 months vs. 12 months; P<.0001). When compared to a 
historical control group from the same institution with 
patients who had not been treated with radiosurgery for 
their recurrence and a casecontrol study showed that 
the combination of salvage Gamma Knife® radiosurgery 
followed by bevacizumab could add potential survival 

in patients with recurrent glioblastoma (33.2 months vs. 
-

singly positive. For patients with recurrent glioblastoma the 

be at least equivalent to repeated surgical resection. 

Introduction
Tumor recurrence after initial standard therapy of glioblastoma is virtually inevitable. After standard fractionated 

radiotherapy, 77-90 % patients relapse within 2 cm of the original glioblastoma within 20-40 weeks. The median 

survival time after reoperation of recurrent glioblastoma can be estimated with 3.5 – 9 months, provided that the 

patients are in good preoperative clinical condition. 

Conclusion

minimal invasive approach for the treatment of glioblastoma 
recurrences when standard treatment has been given and 
cannot be repeated. A prospective cohort study demonstra

survival as a salvage treatment in patients with recurrent 
glioblastomas when compared to a control group who had 
not been treated with radiosurgery. A case-control study of 
stereotactic radiosurgery for recurrent glioblastoma showed 
an outcome that was at least equivalent to repeated surgical 
resection and a retrospective analysis showed an even 

® radiosurgery when 
compared to surgical resection of the recurrent glioblastoma. 

glioblastoma, the treatment with temozolomide and the 

recurrence.

In the situation of a glioblastoma recurrence, where virtually 
no other meaningful treatment is available stereotactic 
radiosurgery in general and Gamma Knife

therapeutic alternative that prolongs the survival. Future 

surgical treatment of glioblastoma recurrences.

Gamma Knife® radiosurgery 
Recurrent Glioblastomas
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Knife® 

•  

•  

• 

• 

• 

Why Leksell Gamma Knife®?
Not all radiosurgery devices are created equal. Designed 

is widely recognized as the gold standard in radio-
surgery. Leading centers worldwide have adopted Leksell 
Gamma Knife®
centric treatment.  Over 750,000 patients have been treated  
worldwide; over 250,000 brain metastases have been treated.

® include:

 
ensure high patient throughput averaging over 400 
cases per year*
Less dose to normal brain and body compared to other 
radiosurgery devices due to exquisite conformality and 
selectivity5-7

Leksell Gamma Knife® Perfexion™: The Intelligent Choice for Brain Metastases 
With the advent of stereotactic radiosurgery, a novel approach to the treatment of brain metastases is emerging.    

Multiple guidelines and studies have confirmed the role of SRS as an appropriate technique for achieving tumor control 

while affording quality of life benefits even in the case of multiple metastases1,2  The number of brain metastases diag-

nosed each year is growing due to an aging population, ubiquitous imaging and extended survival afforded by systemic 

therapies.  Additionally, the role of SRS in the treatment of cancer is expected to increase as awareness of the negative 

effects of WBRT grows and ability to select patients that will most benefit from SRS is refined. 

The advantages of stereotactic radiosurgery include:

Single session treatment, no cessation of systemic treatment  required

Avoids complications associated with Whole Brain Radiation Therapy (WBRT) including white matter changes and 

neurocognitive decline2-4.   

Single session treatment means  less burden on patient and caregivers and improved Quality of Life for all.

•  Most extensive clinical evidence base with over 2,500 
peer-reviewed publications of which over 550 report 
the results of metastatic tumor treatment including  
numerous papers describing the utility of Leksell   
Gamma Knife® for multiple metastases8-11 , targets in 
challenging anatomic locations12-14, large tumors15-17 and  
radioresistant tumors18-21

•  Permits physicians to scan, plan and treat in a single 
session with no technical limitation to number of  

•  Highest uptime with least quality assurance demands 

•  Support for every step on the path to a world class SRS 
program.

Gamma Knife® radiosurgery 
Brain Metastases

* Leksell Gamma Knife Society Survey, 2012

 

R
e

s
o

u
r
c
e

s
 5

/
8

Se
co

nd
ar

y 
Tu

m
or



Obliteration Rate
® radiosurgery is complete obli-

teration of the AVM nidus while avoiding postprocedural 

cumulative, with earliest obliterations noted within 2–3 

within two years and 90% within three years.1-5 If at the 

patients may undergo repeat Gamma Knife® treatment.6-8

Total obliteration appears to reduce the cumulative residual 
lifetime risk of hemorrhage to 1% or less.  Patients remain at 
risk for hemorrhage during the latency interval between SRS 
and obliteration. Whether that risk gradually lessens as that 

9

Dose volume guidelines for Gamma Knife® radiosurgery 
have been extensively published10,11 and various grading 
schemes have been devised12-14

reviewed articles elucidating the utility of Leksell Gamma 
Knife®

•  Anatomical location (e.g., brainstem, basal ganglia and 
thalamus)15-22

•  Volume (e.g., large lesions and staged Gamma Knife® 
radiosurgery)23-28

•  Pediatric population29-34

•  Adjunctive use with embolization.35-38

Gamma Knife®
treatment for AVMs in eloquent, deep-seated areas and 
other intracranial locations in children and adults. GKS  
provides high obliteration and cure rates and has low 
morbidity. Large AVMs and AVMs in eloquent regions that 
could not be treated three decades ago are now treated quite 

Introduction
Over 90,000 intracranial arteriovenous malformations (AVMs) have been treated with Gamma Knife® since it was first 

used in 1968*.  It is increasingly used as a non-invasive adjunct and alternative to more invasive therapies including 

embolization and microsurgery with approximately 6,500 patients* treated each year.

Why Leksell Gamma Knife®?
Not all radiosurgery devices are created equal.  Designed spe-

® 
is widely recognized as the gold standard in radiosurgery. 
Leading centers worldwide have adopted Leksell Gamma 
Knife®
treatment. Over 750,000 patients have been treated world-
wide; over 50 percent of cases have been for non-oncologic 
indications.*

® include:

•  
ensure high patient throughput averaging over 400 cases 
per year*

•  Sharpest dose gradients and lowest dose outside the 
target minimize the risk of secondary cancer5-7

•  Wealth of research providing evidence for safe and  
8-11

•  Highest uptime with least quality assurance demands 
ensuring ease of use and reliability

•  Able to routinely treat broadest spectrum of intracranial 
disorders in a single session enabling practice expansion 
beyond typical oncologic diseases

•  Support for every step on the path to a world class SRS 
program.

         

          * Leksell Gamma Knife Society Survey, 2012

Gamma Knife® radiosurgery 
Arteriovenous Malformations
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Gamma Knife Radiosurgery Technique 
for Trigeminal Neuralgia
For trigeminal neuralgia radiosurgery, a 3-D volume acqui-
sition MRI using a gradient pulse sequence (divided into 
1 mm thick slices) is performed in order to cover the entire 
region and surrounding critical structures. A T2 weighted 
3-D volume sequence is performed to visualize the cranial 
nerves and can be helpful in certain patients, particularly 

In Gamma Knife® radiosurgery a dose of 75-90 Gy is typi-

radiosurgery, patients are followed up with serial clinical 
assessments which are commonly requested at 3 months 
and then annually or as needed.

Clinical Results

radiosurgery of approximately 1 to 2 months. A study 
from University of Pittsburgh demonstrated that 89% of 
patients responded to treatment at a median of one month. 

-
gia, patients who underwent GKSR as their initial surgical 
procedure, and patients who underwent earlier GKSR (< 3 

Introduction
Trigeminal neuralgia is one of the most severe pain syndromes any person can face. When medical management fails 
to control the pain of trigeminal neuralgia, patients require surgical intervention. Effective surgical procedures include 
craniotomy and microvascular decompression, percutaneous ablative procedures, or stereotactic radiosurgery. All surgi-
cal procedures have variable but definite rates of risk and pain recurrence.

Unfortunately, many patients with trigeminal neuralgia are poor craniotomy candidates because of advanced age or the 
presence of medical comorbidities. Stereotactic radiosurgery is the least invasive modality for such patients.

patients experience lasting, satisfactory pain reduction with 

achieved or maintained pain control (BNI grade I-IIIb), 
59% had pain relief at 3 years, 43% maintained relief at 5 
years, and 29% were still controlled with or without medica-
tions at 10 years.

Conclusion
Radiosurgical results appear similar, or perhaps less satis-

For this reason many clinicians continue to advocate a
microvascular decompression for younger patients

decompression is reduced when performed a second time, 
or for recurrent trigeminal neuralgia. On the other hand, 

rhizotomy surgeries.

Gamma Knife radiosurgery has become a well documented 
management option for patients with trigeminal neuralgia 

option. Reports from centers worldwide show consistent 
outcomes and longer term data is now available from nume-
rous centers. Outcomes data is consistent because methods 
of targeting and radiosurgical delivery have been consistent.

Gamma Knife® radiosurgery 
Trigeminal Neuralgia

-
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Gamma Knife Radiosurgery Technique 
for Essential Tremor
A contrast-enhanced volume acquisition MRI (with images 

at 1mm intervals) is performed for stereotactic targeting 

through the thalamus and midbrain in order to identify the 

anterior and posterior commissures (AC, PC) and the third 

ventricle. An axial fast inversion recovery sequence is then 

-

of the 4mm collimator is kept medial to the internal capsule.  

A maximum dose of 130–140Gy is the most common dose, 

delivered with a single 4mm isocenter.

-

(3-4mm in diameter) where the highest dose is delivered. 

  

Clinical Results
In 70 patients out of 86 from a 2013 series, at least one of the 

8 assessed scores was improved following Gamma Knife® 

time before improvement was demonstrated was 4 months. 

A recent prospective multicenter study from Japan with 72 

patients (PD or MS) found that 81% of patients had   

Introduction
Tremor is a common movement disorder that can have disabling effects on daily living, impact employment, and 

reduce quality of life. Medical management strategies are helpful for some patients, but many patients either become 

unresponsive to medication or derive no benefit. As the population ages, tremor patients with high surgical risk comor

bidities such as long term anticoagulation have been deemed ineligible for invasive surgical procedures. Stereotactic 

radiosurgical Gamma knife® thalamotomy (GKSRS) is an important option for tremor patients ineligible for other types of 

thalamic surgery because of advanced age or surgical comorbidities.

excellent or good results. In a University of Pittsburgh 

series, in each disease subset, GKSRS provided statistically 

drinking scores. 

clinical tremor rating scale) as recently published by  

Kooshkabadi et al. Overall, the preoperative mean tremor 

preoperative drinking score was 3.1 ± 0.8 and 1.8 ± 1.1 

for any indication occurred at an average of two months 

(range, one week to 8 months).

Conclusion

refractory and disabling tremor who are poor candidates for 

open surgery and require some form of treatment. Gamma 

Knife®
the majority of patients who underwent the procedure. 

outcomes data has been consistent across centers, both in 

underutilized given the large number of patients with 

disabling tremor, especially in an aging population.

Gamma Knife® radiosurgery 
Medically Refractory 
Essential Tremor
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Doctor     : MR. SANMUGARAJAH 
PARAMASVARAN 
Specialty : Neurosurgery 
Qualifications : MBBS(Banaras), 
FRCS(Edinburgh), Master in 
Neuro-Oncological Surgery (Sydney)

Doctor     : DATO’ DR AINUL SYAHRILFAZLI 
JAAFAR 
Specialty : Neurosurgery 
Qualifications : MBChB (Sheffield), MRCS 
(Edinburgh), Masters in Surgery (UKM), Clinical 
Fellow Neurosurgery (Hull and East Yorkshire 
NHS), Certificate in Clinical Teaching 
(Melbourne)

Doctor     : MR. FARIZAL BIN FADZIL
Specialty : Neurosurgery
Qualifications : MB. ChB 
(Manchester, UK), Neurosurgery (USM)

Doctor     : MR. TOH CHARNG JENG 
Specialty : Neurosurgery 
Qualifications : MBBS(India), 
MS(Neuro)(USM), Fellow Neurosurgery
(Melbourne, Australia) FIPP (WIP), 
MMED, (Pain Management)

Doctor     : DATO’ DR. FUAD BIN ISMAIL 
Specialty : Oncology 
Qualifications : MD (UKM), FFRRCSI 
(Ireland), FRC (UK)

Doctor     : DR. MARFU’AH BINTI NIK 
EEZAMUDDEEN 
Specialty : Clinical Oncologist 
Qualifications : MB ChB (Leicester), MCO
(UM)

NEUROSURGEON
Doctor     : ASSOC. PROF. DR. AZIZI BIN 
ABU BAKAR
Specialty : Neurosurgery 
Qualifications : MBBS (UM), MS (UKM)

Doctor     : ASSOC. PROF. DATO’ JEGAN 
THANABALAN
Specialty : Neurosurgeon
Qualifications : MBBS (Mangalore) 
MS (UKM)

Doctor     : ASSOC. PROF. DR. RAMESH 
A/L KUMAR
Specialty : Neurosurgery 
Qualifications : MB. BCh. BAO. LRCP. & SI. 
(lreland), MMed.Sci. (1st Hons.) 
MRCS.MD.(England), FRCS (Neurosurgery) 
(England), CCST. EANS

ONCOLOGIST

Doctor     : DR. KAMALANATHAN 
PALANIANDY 
Specialty : Neurosurgery  (Specialist)
Qualifications : M.D. (UKM), M.S. 
(Neurosurgery, USM), A.M. (Malaysia), 
Fellowship Neurospine (WFNS, Cambodia), 
Fellowship Orthospine (AOSpine, Malaysia), 
Fellowship Pain Management (India)

RADIOTHERAPIST
Doctor     : PUAN SITI KHADIJAH HAMSAN @ 
KAMISAN
Specialty : Radiotherapy 
Qualifications : Bachelor Degree in Diagnostic 
& Radiotherapy, Master of Medical Physics

Doctor     : DR. SOON BEE HONG
Speciality: Neurosurgery (Registrar)
Qualification: MD (UKM), PhD.

PHYSICIST
Doctor     : DR. MOHAMED ARIFF BIN 
JAAFAR SIDEK
Specialty : Physicist
Qualifications : Bachelor Degree in Science 
(Kansas), Master of Science (UK), Ph.D. 
(Birmingham)

Doctor     : ASSOC. PROF. DR. ROZMAN BIN 
ZAKARIA
Specialty : Neuroradiology (Interventional)
Qualifications : MBBS (Queensland), MMed 
Radiology (UKM), Clinical Fellowship in 
Interventional Radiology (UKM)

RADIOLOGIST
Doctor     : PROF.  DR. SHAHIZON AZURA 
BINTI MOHAMED MUKARI
Specialty : Radiology 
Qualifications : MBChB (Glasgow) MMed 
Radiology (UKM). Clinical Fellowship in 
Neuroradiology (UM)



UKMSC Gamma Knife 
G Floor, UKMSC Gamma Knife Centre, Pusat Pakar UKM, Jalan Yaacob Latif, Bandar Tun Razak, 

56000 Kuala Lumpur.

Reach us for more details

Call us for an appointment:
KJ Iffah

+6012-703 7855
enquiries@ukmsc.com.my

http://www.ukmscgammaknife.com.my              

Make your appointment today!
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