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SUMMARY
Stereotactic radiosurgery is being increasingly used for the treatment of 
both benign and malignant disorders such as brain metastasis, spinal cord 
tumors, intracranial blood vessel abnormalities and neurological/functional 
problems such as Parkinson’s disease, epilepsy, obsessive-compulsive dis-
order and trigeminal neuralgia. The purpose of this report was to present 
our experience at the Department of Radiation Oncology of Gulhane Military 
Medical Faculty using linear accelerator-based stereotactic radiosurgery 
technology and to examine the efficacy and safety of radiosurgery in the 
treatment of the most common intracranial tumors and functional disor-
ders. More than 400 treatments have been performed using stereotactic 
radiosurgery between 1998 and 2010 for intracranial benign and malignant 
lesions along with functional disorders. In this study, patients treated us-
ing stereotactic radiosurgery were retrospectively examined to determine 
the radiosurgical parameters, duration of follow-up, treatment response 
and patient survival. Functional, radiological and clinical improvement was 
achieved in most of the patients treated using stereotactic radiosurgery ei-
ther by improving local control, providing decompression, obliteration of 
pathologic vessels, or preventing hemorrhages. Stereotactic radiosurgery 
offers a safe and effective treatment approach for intracranial benign/ma-
lignant lesions and functional disorders leading to improved local control, 
survival and quality of life.
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ÖZET
İntrakraniyal tümörlerde stereotaktik radyocerrahi: tek merkez deneyimi
Stereotaktik radyocerrahi beyin metastazı, spinal kord tümörleri, intrak-
raniyal damar anomalileri gibi benign ve malign bozukluklar ile Parkinson 
hastalığı, epilepsi, obsesif kompulsif bozukluk ve trigeminal nevralji gibi 
nörolojik/fonksiyonel problemlerin tedavisinde giderek artan sıklıkta kulla-
nılmaktadır. Bu çalışmanın amacı Gülhane Askeri Tıp Fakültesi Radyasyon 
Onkolojisi Anabilim Dalı’nın lineer akseleratör-tabanlı stereotaktik radyocer-
rahi teknolojisi ile olan deneyimlerini sunmak ve en sık görülen intrakraniyal 
tümör ve fonksiyonel bozuklukların tedavisinde radyocerrahinin etkinliğini 
ve güvenirliğini araştırmaktır. İntrakraniyal benign ve malign lezyonlar ile 
fonksiyonel bozukluklukların 1998 ile 2010 yılları arasındaki stereotaktik 
radyocerrahisinde 400’den fazla tedavi uygulanmıştır. Bu çalışmada radyo-
cerrahiyle tedavi edilen hastalar radyocerrahi parametreleri, tedavi sonrası 
takip süresi, tedavi cevabı ve sağkalım açısından retrospektif olarak ince-
lenmiştir. Sterotaktik radyocerrahi ile tedavi edilmiş hastaların çoğunda lo-
kal kontrolün düzelmesi, dekompresyon sağlanması, patolojik damarların 
obliterasyonu ve kanamanın önlenmesi ile fonksiyonel, radyolojik ve klinik 
iyileşme sağlanmıştır. Stereotaktik radyocerrahi intrakraniyal benign/malign 
lezyonlar ile fonksiyonel bozuklukların lokal kontrolünü, hasta sağkalımını 
ve hasta yaşam kalitesini artıran güvenilir ve etkili bir tedavi yaklaşımıdır.

Anahtar kelimeler: İntrakraniyal tümör, lineer akseleratör, stereotaktik 
radyocerrahi
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Introduction

Stereotactic radiosurgery (SRS), since its introduc-
tion by Lars Leksell in 1951, has been increasingly 
used for the treatment of both benign and malignant 
disorders and neurological problems such as Parkin-
son’s disease, epilepsy, obsessive-compulsive disorder 
and trigeminal neuralgia (1). The primary goal of Lek-
sell was to treat the patients deemed unsuitable for 
open surgery with radiation therapy as a non-inva-
sive approach. Initial applications of SRS were per-
formed by mounting the orthovoltage X-ray tube to 
a stereotactic frame for the treatment of trigeminal 
neuralgia. As significant progress was achieved with 
experimental studies, the first Gamma Knife (GK) de-
vice consisting of 179 Cobalt sources was put into ser-
vice in 1968. Studies on heavy particle radiotherapy 
were initiated at the same period and after the intro-
duction of Cyclotron by Ernest Lawrence in 1929, his 
brother performed the treatment of intracranial pa-
thologies using helium and proton beams (2,3). How-
ever, these treatments were performed in a limited 
number of centers due to the high cost of the heavy 
ion centers and maintenance of cyclotrons. As studies 
on SRS progressed, Betti and Colombo adopted SRS to 
be performed with linear accelerators which are more 
cost-effective than heavy ion accelerators (4,5).

Increased clinical experience and studies led to the 
determination of indications for SRS and Gamma 
Knife, and LINAC-based SRS Technologies were com-
paratively evaluated. However, clinical and physical 
studies conducted so far have shown both methods 
to be precise and effective (6). The Cyberknife consist-
ing of a linear accelerator with 6 MV energy mounted 
on a robotic arm has been put into service in 1984 at 
Stanford university and it has been used without a 
stereotactic frame for the treatment of intra and ex-
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tracranial pathologies. Moreover, this technique al-
lows fractionated SRS (7,8).

Many improvements achieved in computerized 
and real-time imaging technology, treatment plan-
ning systems and the capability of localizing and 
treating targets with submillimeter precision makes 
SRS a preferred non-invasive treatment modality (9). 
Highly conformal treatments with steep dose gra-
dients achieved with SRS allows precisely focused, 
high-dose beams to be delivered to a small, localized 
area of the brain without comprimising normal tissue 
sparing. A multidisciplinary team consisting of a radi-
ation oncologist, neurosurgeon and medical physicist 
is necessary to run this highly sophisticated process. 
Currently, SRS is done by a variety of technologies in-
cluding linear accelerators, particle beam accelerators 
and multisource Cobalt 60 units. Since SRS delivers 
highly conformal dose distributions with unaccept-
able geographic miss due to inaccurate delineation, it 
needs neuroradiological expertise and collaboration 
for precise target and organs-at-risk (OAR) localiza-
tion. Linear accelerators, multisource Cobalt 60 units 
and particle beam accelerators comprise the major 
sources of radiation for the SRS procedure. Target 
coverage, dose homogeneity, target conformality and 
normal tissue sparing are integral aims of safe and ef-
fective SRS applications (10).

Linear accelerator-based radiosurgery is widely 
available throughout the world. LINAC-based SRS 
is done either by dedicated linear accelarator units 
or with linear accelerators modified for radiosurgi-
cal use. In LINAC-based SRS, intracranial targets are 
treated using single or multiple isocenter plans. Ini-
tially, circular collimators were used to reduce beam 
penumbra, which were then replaced with micro-
multileaf collimators providing better conformity. 
In LINAC radiosurgery, multiple non-coplanar arcs 
may be used around an isocenter which allow con-
tribution of many arcs to achieve a high dose at the 
isocenter. Micromultileaf collimation allows optimal 
target conformity through field shape alterations.

LINAC-based SRS has been reported to produce iso-
dose distributions with conformity indices similar to 
Gamma Knife plans using multiple isocenters (11). 
However, a wider array of treatment options is pos-
sible with Linac sources (12). Another advantage of 
LINAC-based SRS is the capability of treating larger 
tumor volumes in several sessions. Intensity modula-
tion may be used to further improve conformity, and 

it may be combined with inverse treatment planning 
to optimize normal tissue sparing (13).

The purpose of this report was to describe the ex-
perience at our center using SRS technology and ex-
amine the efficacy and safety of radiosurgery in the 
treatment of the most intracranial tumors and func-
tional disorders. Patients treated from 1998 to 2010 
at our department of radiation oncology were retro-
spectively examined to determine the radiosurgical 
parameters, duration of follow-up review, treatment 
response and survival of the treated patients.

Material and Methods

Between November 1998 and December 2010, 423 
patients were treated with SRS at the Department 
of Radiation Oncology of Gulhane Military Medical 
Academy. Of these 423 patients, 265 (62.6%) were 
male and 158 (37.4%) were female. Median age was 
45 (range; 9-79) years. An informed consent was tak-
en from each patient before treatment. Treatment 
decision was determined by a multidisciplinary team 
including experts on radiation oncology and neuro-
surgery. For the first 10 years, SRS planning was done 
with XKnife-3 (Radionics, Boston, MA, USA) and 
treatment was delivered by linear accelerator SL-25 
(Elekta, UK). Radiosurgery planning system was then 
replaced with ERGO ++ (CMS, Elekta, UK) allowing 
Volumetric Modulated Arc Radiosurgery, whereas 
treatments were given by linear accelerator Synergy 
(Elekta, UK) with 3 mm thickness head-on dynam-
ic micro-MLC (micro multileaf collimator). On the 
day of treatment, either a stereotactic frame (Leksell 
frame or 3D-Line frame, Elekta, UK) was affixed with 
4 pins to the patient’s skull under local anesthesia 
or a non-invasive system consisting a customized SRS 
mask was prepared, and a planning CT scan usually 
fused with a prior MRI was used for computerized 
treatment planning.

In the planning; either a single 360-degree 18 arcs, 
double 360-degree 36 arcs, four 90-degree 5 arcs or 
five 180-degree 48 arcs were selected to spare the 
critical structures around the target location. Target 
volume and critical structures were defined manu-
ally by both the treating radiation oncologist and 
neurosurgeon. Windows and levels of the treatment 
planning CT were adjusted to improve visualization 
of the target and critical structures. Coronal and sag-
ittal images were used in addition to axial images to 
improve target and OAR delineation accuracy. Arc 
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modulation optimization algorhythm (AMOA) was 
used to improve target coverage while sparing criti-
cal structures. All patients underwent high-precision 
single dose SRS using a linear accelerator with 6-MV 
photons. Isocenters of all patients were checked by 
kV-CBCT (kilovoltage Cone Beam CT) and setup veri-
fications were done by XVI (X-ray Volumetric Imag-
ing, Elekta, UK) system. 8 mg intravenous dexameth-
asone with H2-antihistamines was used immediately 
after SRS.

After the completion of treatment, follow-up visits 
were scheduled for every patient routinely at the 2nd 
month for the first visit, then at 3-month intervals 
for the first year, at 6-month intervals for the second 
year, and annually thereafter including clinical ex-
amination with detailed neurological evaluation and 
neuroimaging with contrast-enhanced MRI. Patients 
were requested to inform the treating physician about 
any unexpected neurological worsening regardless of 
the follow-up schedule.

Results

A total of 423 patients with intracranial tumors were 
treated using LINAC-based SRS at our department be-
tween 1998 and 2010. Median age for all patients was 
45 (range; 9-79) years. Of the total 423 patients, 139 
(32.9%) had malignant tumors, 191 (45.2%) had be-
nign tumors, 88 (20.8%) had vascular malformations, 
and 5 (1.1%) had functional disorders. Diagnosis of 
patients treated with SRS are shown in Table I and 
Figure 1. Of the 139 patients with malignant tumors, 
117 (84.2%) had brain metastasis, 19 (13.7%) had re-
current glioblastoma, and 3 (2.1%) had other malig-
nant tumors (Figure 2).

Of the 191 patients with benign tumors, 57 (29.8%) 
had pituitary adenomas, 53 (27.7%) had meningio-
mas, 52 (27.3%) had acoustic neuromas, 13 (6.8%) 
had craniopharyngiomas, 16 (8.4%) had other be-
nign tumors (Figure 3).

Of the 88 patients with vascular malformations, 51 
(58%) had arteriovenous malformations (AVM), and 
37 (42%) had cavernomas.

In addition to these 418 patients aforementioned, 
functional disorders including obsessive-compulsive 
disorder in 2 patients (40%) and trigeminal neuralgia 
in 3 patients (60%) were treated using SRS (Table I).

Brain metastasis: The pseudospherical shape of 
brain metastases makes these lesions optimal targets 
for radiosurgery. The frequent location of the meta-

static lesions at the junction of gray and white mat-
ter allows the application of higher single doses since 
this region is relatively noneloquent. MRI, which is 
increasingly being used for neuroimaging, allows the 
detection of smaller lesions (<3 cm) suitable for SRS. 
Many studies have reported a local tumor control of 
25% to 97% and a median survival of 6-27 months 
showing the efficiency of SRS in the treatment of 
brain metastasis (14-25).

Between 1998 and 2010, 117 patients (68 male, 49 
female) were treated for brain metastases at our depart-
ment. Of these 117 patients, 77 (65.8%) were treated 
using whole brain radiation therapy (WBRT)+SRS, 
21 (17.9%) were treated with surgery+WBRT+SRS, 12 
(10.3%) were treated with surgery+SRS to the resec-
tion cavity, and 7 (6%) with SRS only. Median age 
was 53 (range; 23-79) years. Median dose for SRS was 
18 Gy (range; 10-20 Gy) prescribed to the 84%-96% 
isodose line encompassing the target. Median overall 
survival was 9.3 (range; 4-22) months.

Figure 1. Diagnosis of patients treated with stereotactic radiosurgery

Figure 3. Benign tumors treated using stereotactic radiosurgery

Figure 2. Malignant tumors treated using stereotactic radiosurgery
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Recurrent glioblastoma: The treatment of recurrent 
glioblastomas comprise a therapeutic challenge in 
neurooncology. Despite many advances achieved 
so far, the prognosis remains to be poor and many 
patients with glioblastoma still die of progressive re-
current disease usually within the initial treatment 
field. Between 1998 and 2010, 19 patients (13 male, 
6 female) with locally-recurrent glioblastoma were 
treated using single-dose SRS at our department. The 
median marginal dose was 18 (range; 13-20) Gy pre-
scribed to the 86%-97% isodose line encompassing 
the PTV. Median time interval from primary glio-
blastoma diagnosis to locally-recurrent disease was 
9 (range; 2-49) months. Median progression-free sur-
vival was 5.7 months and median overall survival 
was 9.3 months after SRS. LINAC-based single-dose 
SRS is safe and effective in the treatment of locally-
recurrent glioblastoma. It is tolerated well and allows 
shorter hospitalization times.

Pituitary adenomas: Pituitary adenomas are classified 
as microadenomas and macroadenomas according to 
their size, and also classified as functioning and non-
functioning tumors according to their functional sta-
tus. They are usually benign, slow-growing tumors 
confined to sella turcica, however tumor growth may 
lead to symptoms including visual disturbances par-
ticularly in the form of bitemporal visual field loss, 

headache and hypopituitarism through invasion of 
surrounding critical structures. The primary treat-
ment goals in the treatment of pituitary adenomas 
are to control tumor growth and normalize excess 
hormone secretion in functioning tumors. Between 
1998 and 2010, 57 patients with pituitary adenomas 
were treated using SRS at our department. 30 patients 
were male and 27 patients were female. Median age 
was 40 (range; 19-57) years. Median dose was 13 
(range; 10-16) Gy prescribed to the 86%-94% isodose 
line encompassing the target. 38 lesions (66.7%) were 
non-functioning, whereas 19 lesions (33.3%) were 
functioning adenomas. Of the 19 functioning adeno-
mas, 8 (14%) were prolactin secreting, 7 (12.3%) were 
growth-hormone secreting and 4 (7%) were cortico-
tropin secreting. Of the 57 lesions treated, follow-up 
with MRI revealed radiologic regression in 25 (43.9%) 
lesions, no radiologic change in 23 (40.3%) patients, 
thus 48 patients (84.2%) were locally controlled. 
Clinical improvement was also observed in most of 
the patients after SRS. Of the 19 patients with func-
tioning pituitary adenomas, 13 patients had avail-
able biochemical follow-up and biochemical com-
plete response was achieved in 8 of these 13 patients 
(%42.1). Adjuvant SRS after surgery improves local 
tumor control and biochemical control in patients 
with pituitary adenomas.

Table I. Diagnosis of patients treated with stereotactic radiosurgery

Diagnosis Number % % of total 423

Malignant tumors 139 100

32.9
Brain metastasis 117 84.2

Recurrent glioblastoma 19 13.7

Other 3 2.1

Benign tumors 191 100

45.2

Pituitary adenomas 57 29.8

Meningiomas 53 27.7

Acoustic neuroma 52 27.3

Craniopharyngioma 13 6.8

Other 16 8.4

Vascular malformations 88 100

20.8Arteriovenous malformation 51 58

Cavernoma 37 42

Functional disorders 5 100

1.1Trigeminal neuralgia 3 60

Obsessive-compulsive disorder 2 40

Total 423 100 100



194 • September 2012 • Gulhane Med J Dinçoğlan et al.

Meningiomas: Meningiomas arise from the arachnoid 
cap cells. These tumors are usually slow-growing and 
benign tumors, which may be totally removed surgi-
cally in general. For lesions such as skull base menin-
giomas, the close proximity of the tumor to the critical 
structures including cranial nerves or the optic path-
ways usually preclude complete surgical resection. SRS 
has been used for primary and adjuvant treatment of 
meningiomas since 1990s. Control rates with SRS rang-
ing between 86% and 98% have been reported (26-36). 
SRS may be a good treatment alternative when factors 
including tumor location, size, patient’s inoperability 
status, and neurological symptoms preclude surgery. 
Between 1998 and 2010, 53 (32 female and 21 male) 
patients with meningiomas were treated using SRS at 
our department. Median dose of 12 (range; 10-18) Gy 
was prescribed to the 87%-97% isodose line encom-
passing the target. Local control rate was 86% in the 
48 patients with periodical follow-up. LINAC-based 
SRS offers a safe and effective alternative to surgery in 
intracranial benign meningiomas with high local con-
trol rates and low morbidity.

Acoustic neuromas: Acoustic neuromas commonly 
originate from the transition zone between central 
oligodendroglial cells and peripheral schwann cells 
within the vestibular part of cranial nerve VIII. Ves-
tibular schwannomas comprise 80%-90% of all cer-
ebellopontine angle tumors in adults with a median 
initial diagnosis age of about 50 years (37). A consid-
erable amount of acoustic neuromas may not become 
clinically evident due to the slow growth pattern of 
the disease. Hearing loss in patients with acoustic 
neuroma is usually chronic and develops in years. 
95% of patients with cochlear nerve involvement de-
velop hearing loss and tinnitus. Treatment of acous-
tic neuromas targets to achieve local control while 
preserving hearing without comprimising trigeminal 
and facial nerve functionality. 52 patients (32 male 
and 20 female) with acoustic neuromas were treated 
using SRS at our department between 1998 and 2010. 
Median age was 45 (range; 20-77) years. Median dose 
was 12 (range; 10-12) Gy prescribed to the 88%-95% 
isodose line encompassing the target. Overall radio-
logical tumor control was 88%. Treatment of acoustic 
neuromas using LINAC-based single dose SRS is safe 
and effective.

Craniopharyngiomas: Craniopharyngiomas are rare 
benign tumors arising near the pituitary gland and 
pituitary stalk which may be purely solid, purely cys-

tic or mixed solid and cystic in structure. Depend-
ing on the location, size and growth rate of the tu-
mor, pituitary hormone deficiency, visual field loss, 
obstructive hydrocephalus and extraocular cranial 
nerve palsies may occur. The management of cranio-
pharyngiomas usually requires a multimodality ap-
proach since local recurrence is common and surgery 
is rarely curative owing to the critical location of the 
tumor in most of the cases (38,39). 13 patients (9 
male, 4 female) with craniopharyngioma were treat-
ed using LINAC-based single dose SRS between 1998 
and 2010. Median age was 37 (range; 9-61) years. The 
median marginal dose was 12.5 (range; 10-18) Gy 
prescribed to the 86%-92% isodose line encompass-
ing the tumor. The overall local control rate was 87% 
at 1 year, 78% at 3 years and %64 at 5 years. SRS is 
a safe and effective treatment option in the manage-
ment of recurrent or residual craniopharyngiomas. It 
may also be used as complementary initial treatment 
after incomplete resection to avoid the higher risk of 
radical surgery in selected patients.

Arteriovenous malformations: Arteriovenous malfor-
mations are developmental malformations of the ar-
teriovenous system which are composed of abnormal 
arterial clusters and arterialized vessels with irregular 
vessel walls. They are usually asymptomatic but head-
ache and seizure episodes may be seen when they 
become symptomatic. Major complications of AVM 
are hemorrhage due to the fragile structure of ves-
sel walls and hemorrhage-related complications. The 
primary goal of treatment is to prevent hemorrhage. 
Lifetime risk of hemorrhage for AVMs is 40% and 
yearly hemorrhage rate is 2%-4% (40-43). Radiosur-
gery is a widely accepted treatment modality for in-
tracranial AVMs. Surgical resection is not an optimal 
treatment approach for deep-seated AVMs or those 
located in eloquent areas owing to the risk of dam-
age to surrounding brain parenchyma; radiosurgery 
is a good treatment alternative for these lesions. 51 
patients (28 male, 23 female) with AVM were treated 
using SRS between 1998 and 2010. Median age was 
32 (range; 13-58) years. Spetzler-Martin AVM classi-
fication was grade I in 8 patients (15.7%), grade II in 
8 patients (15.7%), grade III in 19 patients (37.2%), 
grade IV in 13 patients (25.5%) and grade V in 3 pa-
tients (5.9%). Median maximum diameter of preSRS 
AVM was 23 (range; 8-52) mm. Median marginal 
dose was 18 (range; 12-20) Gy. 37 patients (72.5%) 
out of 51 patients completed 3-year follow up and an-
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giograms for these patients demonstrated complete 
obliteration in 27 patients (73%), >80% obliteration 
in 7 patients (18.9%) and <80% obliteration in 3 pa-
tients (8.1%). Linac-based SRS is a safe and effective 
treatment modality in the management of cerebral 
AVMs.

Cavernomas: Cavernomas are rare hamartomas of 
vascular structures (44). Cavernomas are usually as-
ymptomatic (45,46); but infarcts may occur in the 
setting of intralesional thrombosis (47). The most 
common clinical symptoms include epilepsy, in-
tracerebral hemorrhage, focal neurologic signs, and 
headache. Treatment strategies for cavernomas gen-
erally include surveillance in asymptomatic patients 
with lesions located in surgically inaccessible areas, 
surgery in symptomatic patients with lesions located 
in surgically accessible areas, and radiosurgery in pro-
gressively symptomatic patients with lesions located 
in surgically inaccessible areas. 37 patients (27 male 
and 10 female) with cavernomas were treated be-
tween 1998 and 2010 using single dose LINAC-based 
SRS. Median dose prescribed to the 87%-94% isodose 
line was 15 (range; 14-18) Gy. Hemorrhage was not 
observed in any of the total 37 patients at a median 
follow-up of 62 (range; 18-114) months. Clinical im-
provement was observed in most of the patients with 
symptoms before SRS. Treatment with SRS was well 
tolerated by all patients. Linac-based single dose ra-
diosurgery is safe and effective in the management of 
cavernomas. By decreasing the hemorrhage risk, SRS 
offers an effective treatment alternative for high risk 
patients with symptomatic cavernomas in whom the 
lesions are surgically inaccessible.

Trigeminal neuralgia: Trigeminal neuralgia, also 
named “tic douloureux”, is the facial pain which is 
usually one-sided in the distribution of 5th cranial 
nerve. The most commonly known cause of trigemi-
nal neuralgia is the vascular compression of the tri-
geminal nevre (48,49). The vascular compression is 
in superior cerebellar artery in 64% of the cases (50). 
Vascular compression leads to continuous demyelin-
ization and remyelinization cycles which causes my-
elinization abnormalities of the nerve. High frequen-
cy ectopic impulses from this impaired myelinization 
area may cause pain (51).

Medical treatment is the first step in trigeminal neu-
ralgia that may lead to committing suicides. Howev-
er, additional therapies are required in the setting of 
temporary response or refractory pain despite medi-

cal treatment. Carbamazepine, fenitoin, gabapen-
tin, and baclofen may be used as medical treatment 
(52). Invasive interventions are done when medical 
treatment is ineffective or when the side effects of 
medical treatment are unacceptable. Interventional 
procedures include percutaneous radiofrequency (RF) 
rhizotomy, percutaneous glycerol rhizotomy, percu-
taneous balloon microcompression and microvascu-
lar decompression (MVD). MVD is the most invasive 
procedure, however, repeating pain rates are lower 
with MVD (53). Relapse is observed approximately in 
30% of patients initially treated with MVD.

Studies investigating the role of radiosurgery have 
rapidly increased regarding the poor results in pain 
control with invasive procedures, high rates of re-
lapse and remarkable morbidity. Pain relief with ra-
diosurgery in trigeminal neuralgia was first reported 
in 1951 (1,54). A subsequent study revealed complete 
pain responses of 58%-70% with ≥70 Gy single dose 
radiosurgery (50).

Between November 2008 and December 2010, 3 
patients were treated using single dose LINAC-based 
SRS at our department. All 3 patients had refractory 
pain despite medical treatment. They had a history 
of pain for a median of 5.5 (range;2-13) years. 70 Gy 
single dose was prescribed to the 76%-80% isodose 
line (Figure 4). Follow-up 1 month after discontinua-
tion of medical treatment revealed complete resolu-
tion of pain in every individual patient. No trigemi-
nal neuralgia relapse was observed in patients during 
the total one-year follow-up for all three patients.

Obsessive compulsive disorder (OCD): SRS targets the 
anterior limb of internal capsule in the treatment of 
OCD to perform a capsulutomy in right hemisphere, 
left hemisphere, or both (Figure 5) (55). Two patients 
with medical treatment refractory OCD were treated 
with LINAC-based SRS at our department during the 
period of our retrospective study and clinical im-
provement was completely achieved in one patient 
and partially in the other one confirmed with psychi-
atric evaluation in the post-treatment 6th month fol-
low-up examination. The dose to the anterior limbs 
of the internal capsules was 70 Gy to the 70% isodose 
in both patients.

Recent years have witnessed the widely adapted 
and accelerated use of SRS as a safe and useful alter-
native to both conventional radiotherapy and neu-
rosurgery for many benign and malignant brain le-
sions. Improvements achieved in computerized, 
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Figure 5. Left anterior limb of the internal capsule stereotactic radiosurgery planning for 
obsessive compulsive disorder therapy

Figure 4. Stereotactic radiosurgery planning for trigeminal neuralgia
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real-time imaging technology, treatment planning 
systems and the capability of localizing and treating 
targets with submillimeter precision makes SRS a pre-
ferred treatment modality. Indications for SRS are ex-
panding at a high speed in pace with developments 
in technology, thus this highly sophisticated treat-
ment modality has the potential of changing the cur-
rent standards of care in neurooncology in the near 
future. Its effectiveness as an adjuvant therapy has 
been demonstrated in many intracranial pathologies. 
However, randomized studies are warranted to place 
SRS as the treatment of choice for intracranial tumors 
in the evidence-based era of clinical oncology.
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