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Collimator an gle op ti mi za tion soft ware CAOS was de vel oped in Py thon and in te grated with
the Eclipse 13.6 plat form to sup port stereotactic radiosurgery treat ment plan ning.
Twenty-five cases of mul ti ple brain me tas ta sis (10 with two le sions, 10 with three, and 5 with
four) were planned us ing stereotactic radiosurgery in Eclipse 13.6, fol lowed by op ti mi za tion
with CAOS. Eclipse uses a con ven tional method, while CAOS soft ware first de ter mines the
isocenter co-or di nate and then optimizes the collimator an gles. The CAOS-op ti mized plans
ex hib ited sig nif i cantly im proved dosimetric out comes in stereotactic radiosurgery plan ning.
They re duced gra di ent in dex and gra di ent mea sure val ues for the tu mor, de creased the mean
nor mal brain vol ume re ceiv ing 12 Gy, and low ered the max i mum dose to or gans-at-risk,
com pared to Eclipse plans.
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IN TRO DUC TION

The brain me tas ta sis treat ment, par tic u larly
when mul ti ple metastases are pres ent, poses sig nif i -
cant chal lenges in radiosurgery. Con ven tional meth -
ods such as sur gery or stereotactic radiosurgery (SRS)
by Gamma Knife, CyberKnife, TomoTherapy, and es -
pe cially RapidArc with new mod ern lin ear ac cel er a -
tors, such as the TrueBeam STx sys tem, are com monly 
em ployed [1-3]. In SRS plan ning, ac cu rate isocenter
de ter mi na tion and collimator an gle op ti mi za tion are
cru cial in these treat ments to en sure the pre cise tar get -
ing of tu mors while min i miz ing ra di a tion ex po sure to
healthy brain tis sue. This is es pe cially im por tant in
RapidArc, where dy namic mod u la tion of ra di a tion
dose dis tri bu tion is crit i cal for ef fec tive treat ment out -
comes [4, 5].

While plan ning RapidArc for a sin gle tar get on
the TrueBeam STx with high-def i ni tion multi-leaf
collimator (HD MLC) is rel a tively straight for ward,
treat ment plan ning of mul ti ple brain metastases pres -
ents sig nif i cant com plex i ties. Chal lenges in clude min -
i miz ing the dose to nor mal brain tis sue, re duc ing side
ef fects, and man ag ing the bridge dose – the ra di a tion
dose de liv ered be tween two tar gets due to lack of
shield ing by collimator leaves. These is sues can sig -

nif i cantly im pact the qual ity of the treat ment plan and
the pa tient's post-treat ment qual ity of life. Cur rent
meth ods of ten rely on pre de ter mined an gu lar sec tions
and collimator set tings that may not be op ti mal for all
pa tient ge om e tries and over look dy namic collimator
ro ta tion dur ing de liv ery. This leads to in ef fi cien cies
and suboptimal treat ment out comes [4-7].

Sev eral stud ies have at tempted to ad dress these
is sues through var i ous op ti mi za tion tech niques. Kang
et al. [8] de vel oped an al go rithm to op ti mize the treat -
ment ge om e try of a vol u met ric mod u lated arc ther apy
(VMAT) plan by find ing the min i mal area of over lap
of two le sions in the sinogram space. For dif fer ent
com bi na tions of ta ble and collimator an gle, the over -
lap re gion will vary, once the min i mum over lap area in
the sinogram is found, the op ti mized ta ble and
collimator an gle were de ter mined. Wu et al. [9] con -
ducted a study to min i mize dose spill by iden ti fy ing
the small est area where MLC leaves do not block ra di -
a tion beams. They de vel oped a pro jec tion sum ming
op ti mi za tion al go rithm, which in volved mea sur ing the 
co or di nates of outer bound ary points of each le sion,
pro ject ing on a beam's eye view  (BEV) plane, and cal -
cu lat ing for each arc the ideal couch and collimator an -
gles with the small est over all open beam area. Pudsen
et al. [10] also de vel oped a collimator an gle op ti mi za -
tion al go rithm us ing MATLAB to op ti mize  collimator 
an gles and mon i tor func tions for multi-tar get
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radiosurgery based on RapidArc  when the low est
level of is land block ing is achieved. Abuduxiku et al.
[11] op ti mized the collimator an gle by com bin ing is -
land block ing and parked gap, done with sin -
gle-isocenter multi-le sion VMAT for stereotactic
body ra di a tion ther apy (SBRT) of liver can cer; the
collimator an gle was de ter mined based on the 2-D
pro jec tion of tar gets on the BEV plane as a func tion of
gan try and collimator an gle. De spite these de vel op -
ments, is sues re main in ex e cu tion, in clud ing en hanc -
ing ad ja cent nor mal tis sue cov er age. This re quires the
si mul ta neous ad just ment of the collimator an gle, ta ble
an gle, and the al go rithms em ployed. These fac tors sig -
nif i cantly in flu ence the ef fec tive ness of var i ous op ti -
mi za tion tech niques. Our ap proach in te grates the op ti -
mi za tion of isocenter co or di nates as in put data to
en hance the op ti mi za tion of the collimator an gle.

This study aims to dem on strate the ef fec tive ness of 
the CAOS that has been de vel oped to de ter mine the
isocenter co-or di nates and op ti mize collimator ro ta tion
for stereotactic radiosurgery of mul ti ple brain metastases
treated on the TrueBeam STx us ing the RapidArc tech -
nique on Eclipse 13.6. This soft ware seeks to im prove
the ac cu racy and ef fi ciency of RapidArc plan ning,
thereby en hanc ing treat ment out comes and re duc ing ex -
po sure to healthy brain tis sue.

METH ODS

Soft ware de vel op ment

The CAOS is a soft ware ap pli ca tion de signed to
de ter mine the isocenter and op ti mize the collimator
an gle for SRS plans on Eclipse 13.6. First, the soft -
ware reads the nec es sary in for ma tion, in clud ing the
po si tion and co or di nates of the plan ning tar get vol -
umes (PTV), the num ber of arcs, the gan try an gles,
and the couch ro ta tion an gles for each arc, di rectly
from Eclipse 13.6. Upon ac quir ing this data , CAOS
cal cu lates the op ti mal isocenter for the SRS plan and
susequently de ter mines the collimator an gle for each
arc. To fa cil i tate the cal cu la tion and anal y sis of the
plan in for ma tion, the soft ware is de vel oped in Py thon.

Isocenter co-or di nate
de ter mi nate al go rithm

De ter min ing the treat ment cen ter co or di nates
for mul ti ple treat ment vol umes in 3-D space (x, y, z),
cru cially in volves min i miz ing the dis tance be tween
the isocenter and the cen ters of these vol umes across
each co or di nate axis.

Al go rithm de scrip tion

The isocenter of the SRS plan is rep re sented as I
(Xiso, Yiso, Ziso) cal cu lated based on the pro jected co or -
di nates of the treat ment vol umes onto the Ox, Oy, and
Oz axes in the Oxyz space. The isocenter co-or di nate

Xiso, Yiso, and Ziso is de ter mined by cal cu lat ing the mid -
point of the fur thest Ox, Oy, and Oz ex tents among all
treat ment vol umes. The al go rithm re quires the num ber 
and the co-or di nates in puts of the treat ment vol ume
cen ters PTV1 (x1, y1, z1), PTV2 (x2, y2, z2), ..., PTVn (xn, 
yn, zn), it pro duces the op ti mized isocenter co-or di -
nates out put I (Xiso, Yiso, Ziso). The isocenter co-or di -
nate de ter mi na tion al go rithm is pre sented in fig. 1.

Collimator an gle op ti mi za tion al go rithm

Fig ure 2 shows a collimator an gle op ti mi za tion al -
go rithm for radiosurgery treat ment plan ning. The gan try
ro ta tion is di vided into con trol points 1° apart. For each
spe cific gan try an gle, the pro jec tion of le sions onto the
BEV plane is rep re sented in space. At each con trol point,
the co-or di nates of the tu mors will be al tered based on the 
3-D ro ta tion ma trix [12]. The to tal area of the MLC
leaves block ing the ra di a tion beams is cal cu lated by
sum ming the MLC area at each con trol point cor re -
spond ing to the couch an gle, gan try an gle, and collimator 
an gle. Then, the gan try and collimator an gles with the
larg est to tal MLC area will be cho sen as the op ti mi za tion
for that spe cific treat ment arc.

STEP 1: De ter min ing the or i gin axes

The x-axis (Ox) cor re sponds to the lat eral di rec -
tion, the y-axis (Oy) cor re sponds to the ver ti cal di rec -
tion, and the z-axis (Oz) cor re sponds to the lon gi tu di -
nal di rec tion. The gan try ro tates around the z-axis
(Oz). The beam's eye view (BEV) sur face re mains
con sis tently per pen dic u lar to the y-axis (Oy) through -
out gan try ro ta tion. Af ter de ter min ing the co or di nates
of the isocenter, de noted as I (Xiso, Yiso, Ziso), this value
is used to de fine the isocenter for the SRS plan.

STEP 2: De ter min ing the ro ta tion ma trix

Ma tri ces rep re sent the ro ta tions of the gan try,
couch, and collimator: Gan try (g) for the gan try, Ta ble (t)
for the ta ble, and Collimator (c) for the collimator. When
the gan try ro tates around the z-axis by an an gle (g°), this
ro ta tion is trans formed into the new co or di nate sys tem
Oxyz. The re sult ing ro ta tion ma trix is given by eq. (1)

Gantry

cos(g) sin(g) 0

–sin(g) cos(g) 0

0 0 1

( )g 
















(1)

When the couch ro tates around the y-axis by an
an gle (t°), this ro ta tion is trans formed into the new co -
or di nate sys tem Oxyz. The re sult ing ro ta tion ma trix is
given by eq. (2)
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cos(t) 0 –sin(t)

0 1 0

sin(t) 0 cos(t)
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(2)
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Fig ure 1. Isocenter co-or di nate de ter mi na tion al go rithm for radiosurgery treat ment plan ning

Fig ure 2. Collimator an gle op ti mi za tion al go rithm for radiosurgery treat ment plan ning



when the collimator ro tates around the y-axis by an an -
gle (c°), this ro ta tion is trans formed into the new
co-or di nate sys tem Oxyz. The re sult ing ro ta tion ma -
trix is given by eq. (3)

Collimator
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0 1 0

sin(c) 0 cos(c)
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(3)

STEP 3: De ter min ing the new
co-or di nate of le sions

The le sions are pro jected onto the BEV sur face,
pro vid ing a de tailed view of the le sion sur faces in the
BEV. As the gan try, couch, and ta ble ro tate, the le sions
ac cord ingly shift in po si tion. The new co-or di nates of
the le sions, R(new), are de ter mined based on the pre -
vi ous co-or di nates, R(old), us ing the for mula pro -
posed by Wu et al. [9] as eq. (4)

R(new) Gantry(g) Col ator(c) Table(t) R(old)   lim

(4)

The co-or di nates of the le sion's bor der are used
to cal cu late the MLC cov er age on the xOz plane for
any given gan try an gle.

STEP 4: De ter min ing the op ti mized
collimator an gle 

When the collimator ro ta tion is set to 0°, the
move ment di rec tion of the MLC co in cides with the
x-axis on the xOz plane.

The plan BEV on the xOz is di vided by pixel
with the di men sion by nm is equal to the field size di -
men sion, the max i mum field size is 32 cm × 22 cm.
Each pixel has a value of 1 cm–2. If MLC shields a

pixel, the sys tem as signs it a value of 1. If MLC opens
a pixel its value is 0. Equa tion (5) pres ents the shield of 
MLC on the xOz plan fig. 3.

e( , ) ( , )*i j h h n m Nijj
m

i
n

ij    11 1with and (5)

The sur face shield by MLC on the BEV plane is
the sum of all pix els and is cal cu lated

S n mMLC  e( , ) (6)

For sim plic ity, we as sume that all le sions are
spher i cal, each de fined by a sin gle cen ter and a ra dius,
de ter mined by the le sion's vol ume. When the le sions
are pro jected onto the BEV plane (xOy), the MLC ap -
er ture for each le sion is de ter mined us ing a Boolean
func tion [9]. The sur face shield by MLC is pre sented
by

   S n m n mMLC e e( , ) ( , ) (7)

The treat ment vol umes, char ac ter ized by their
co-or di nates and integrals within Eclipse, are con cep -
tu al ized as the cen ters of spheres with equiv a lent
integrals. Their ac tiv ity is as sessed when pro jected
onto the xOz plane of the BEV. For each fixed couch
po si tion and ev ery com bi na tion of gan try and
collimator an gles, we cal cu late the cu mu la tive ac tiv ity 
of the treat ment vol umes on the xOz plane. The
collimator an gle var ies incrementally from 90° to 270° 
in 1° steps (to tal 180°). Min i miz ing the to tal in te gral
across all vol umes on the BEV's sur face in di cates min -
i mal MLC ap er ture and max i mum MLC shield ing.
The op ti mal collimator an gle is iden ti fied as the an gle
at which the to tal in te gral is min i mized dur ing gan try
ro ta tion from 0° to 180° in 1° in cre ments.

For each collimator an gle, the shield ing sur face
by the MLC is cal cu lated us ing an equa tion. The op ti -
mized collimator an gle is the one that max i mizes 
S MLC.
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Fig ure 3. The le sions pro jected
and MLC on the BEV sur face
xOz



The SRS plan ning and uti li za tion of CAOS 

A to tal of 25 cases of multi-me tas ta sis brain tu -
mors were used in the study, in clud ing 10 cases with
two le sions, 10 cases with three le sions, and 5 cases
with four le sions. A pre scrip tion dose of 18 Gy in a sin -
gle frac tion was ap plied and a non-coplanar RapidArc
tech nique was uti lized to plan. All cases were planned
us ing collimator an gles ob tained from Eclipse v13.6
first, then replanned us ing collimator an gles op ti mized 
by CAOS. The isocenter of the plan is the cen ter of all
le sions achieved from the CAOS. Each plan in cludes
eight arcs, each cor re spond ing to a dif fer ent couch an -
gle, with an en ergy of 6 MV FFF and a high dose rate
of 1400 MU* per minute. The plans were op ti mized
fol low ing the stan dard pro to col to en sure qual ity us ing 
the con fig u ra tion of TrueBeam STx linac (varian med -
i cal sys tem).

The SRS plan eval u a tion and
com par i son

Ta ble 1 pres ents the pa ram e ters used to eval u ate
dose dis tri bu tion in the tu mor. The eval u a tion of  SRS
plans in cor po rated var i ous fac tors re lated to dose dis -
tri bu tion in the PTV, in clud ing the con for mity in dex
(CI) [13, 14], gra di ent in dex (GI) [14], gra di ent mea -
sure (GM) [15], and dose tol er ance for or gan-at-risk
(OAR) or the max i mum dose (Dmax). The CI quan ti fies 
the de gree to which the pre scribed dose con forms to
the treat ment vol ume; GI in di cates dose re duc tion to
healthy tis sues sur round ing the PTV; GM rep re sents
the dif fer ence in equiv a lent spher i cal ra dius cal cu lated 
from the vol ume en closed by the 50 % and 100 % dose
lines, ex pressed in cen ti me ters (cm). The most crit i cal
area to avoid ex ces sive dose ex po sure is the nor mal
brain tis sue, par tic u larly the mean nor mal brain vol -

ume re ceiv ing 12 Gy (V12), while also min i miz ing the
bridge dose be tween le sions.

Af ter ob tain ing op ti mized isocenter co-or di -
nates and collimator an gles from CAOS, these pa ram -
e ters were ap plied to plan SRS in Eclipse 13.6. Si mul -
ta neously, we de vel oped a sep a rate plan in Eclipse,
us ing its own op ti mized pa ram e ters. Plan eval u a tion
for tar get cov er age, dose spill age, and pa ram e ters for
the OAR as sess ment fol lows guide lines such as RTOG 
9005 [16], ICRU 91 [17], and AAPM 101 [18].

The SRS plans cre ated us ing CAOS are com -
pared to those gen er ated with Eclipse v13.6 on tar get
dose dis tri bu tion and dose to nor mal brain tis sue. The
Wilcoxon signed-rank test was used to com pare the
dif fer ences be tween the two groups of treat ment plans.  
X s  rep re sents sta tis ti cal re sults. Sta tis ti cal sig nif i -
cance was as sessed us ing a p-value <0.05.

RE SULTS AND DIS CUS SION

Dosimetric pa ram e ters for tu mors

Ta ble 2 sum ma rizes the mean val ues of the
dosimetric pa ram e ters: CI, GI, and GM for both plan
sets. All pa ram e ters met RTOG 9005 tol er ances, with
OAR doses within ac cept able lim its for sin gle-frac -
tion SRS plans based on RTOG 9005 and AAPM 101
rec om men da tions.

The CI as sesses dose align ment with the tar get
vol ume. There was no dif fer ence in CI val ues be tween
the CAOS and Eclipse v13.6 plans for all le sion
groups. The CIRTOG val ues were nearly iden ti cal for
both meth ods across all groups, but the CIPaddick value
is quite low com pared to the ideal value, in di cat ing
sim i lar tar get con for mity.

The GI mea sures the dose fall-off be yond the tar -
get, with lower val ues re flect ing steeper dose gra di ents
and better healthy tis sue spar ing. CAOS-op ti mized plans 
had sig nif i cantly lower GI val ues than Eclipse on three-
and four-le sion plans (with p < 0.05). The re sults sug gest
CAOS re duces the dose to sur round ing tis sues more ef -
fec tively, min i miz ing side ef fects.

The GM gauges dose gra di ent sharp ness, with
lower val ues in di cat ing steeper gra di ents. CAOS con -
sis tently re duced GM val ues, es pe cially in all plan
groups, point ing to sharper gra di ents and im proved
pro tec tion for ad ja cent tis sues, as high lighted in stud -
ies by Wu et al. [9] and Pudsey et al. [10].

Dose dis tri bu tion on nor mal tis sues

In stereotactic radiosurgery, the V12 Gy in dex
needs spe cial at ten tion be cause it is es sen tial in pre -
dict ing the risk of ra di a tion-in duced side ef fects, es pe -
cially brain ne cro sis in radiosurgery pa tients treated
for non arteriovenous mal for ma tions (AVM) [19].

Ta ble 3 pres ents the mean nor mal brain vol ume
re ceiv ing 12 Gy (V12). The CAOS-op ti mized plans
con sis tently showed a lower mean nor mal brain vol -
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*MU – a unit used in ra di a tion ther apy
  (usu ally 1 cGy of ra di a tion un der stan dard con di tions)

Ta ble. 1 Pa ram e ters in evaluatin dose dis tri bu tion
on the tumor

In dex For mula Ideal value

CI

CI
V

PTVRTOG
PIV                  (8) 0.9 < CI < 1.2

CI
PTV

PTV VPaddick
PIV

PIV



( )2

      (9) CI = 1

GI                GI
V

V
 50

PIV
          (10) 3.0 < GI < 5.0

GM [cm] GI R R 50 100PIV PIV     (11) GM = 0

 VPIV: pre scrip tion isodose vol ume (cm3), PTV: tar get vol ume 
.(cm3). PTVPIV: vol ume of PTV re ceiv ing 100 % of pre scrip tion
.dose; VPIV: vol ume cov ered by 100 % isolines. V50: vol ume
 cov ered by 50 % of the pre scrip tion dose (cm3). R50PIV, R100PIV:  
.spher i cal ra dius cal cu lated from the vol ume
 en closed by the 50 % and 100 % dose lines (cm).



ume re ceiv ing 12 Gy across all le sion groups (two,
three, and four le sions showed a re duc tion of about
12.5 %, 4.2 %, and 3.0 % re spec tively), high light ing
their ef fec tive ness in spar ing nor mal brain tis sue. This
re duc tion in V12 with CAOS-op ti mized plans in di -
cates better spar ing of nor mal brain tis sue, po ten tially
re duc ing the risk of cog ni tive and other side ef fects.
These find ings dem on strate that op ti mized plan ning
tech niques can sig nif i cantly re duce the ex po sure of
nor mal brain tis sue to high ra di a tion doses.

The Dmax dis trib uted to the or gan-at-risk should be
as small as pos si ble, which min i mizes dam age and com -
pli ca tions for pa tients and im proves treat ment ef fec tive -
ness and qual ity of life. Ta ble 4 shows that most of the
Dmax doses of OAR on the CAOS plan (Dmax-CAOS) are
lower than those cal cu lated by Eclipse (CAOS-Eclipse)
in all groups of 2 to 4 le sions. Es pe cially, left and right
eye balls in all CAOS plans re ceive lower doses than in
Eclipse plans. This re sult is par tic u larly sig nif i cant be -
cause the lens dose tol er ance is very low and should be
con sid ered care fully when plan ning treat ment [20]. All
Dmax dose val ues on or gan-at-risk were less than the tol -
er a ble dose. Al though the com par i sons do not show sta -
tis ti cally sig nif i cant dif fer ences, they partly show the ef -
fec tive ness of CAOS. 

Typ i cally, collimator an gles are op ti mized and
ob tained from Eclipse 13.6, how ever, this ap proach of -
ten re sults in dose dis tri bu tions with bridge doses be -

tween le sions and el e vated dose lev els to nor mal brain
tis sue. It can be no ticed that CAOS sig nif i cantly en -
hances the qual ity of SRS plans by im prov ing the dose
dis tri bu tion on the tu mor while re duc ing the dose to
nor mal brain tis sue. The CAOS-op ti mized plans
showed con sis tently lower GI and GM val ues, re flect -
ing sharper dose gra di ents and better con for mity across
le sion types. This sharper dose fall-off min i mizes ra di a -
tion to healthy tis sue, an ad van tage par tic u larly ev i dent
in multi-le sion cases where con ven tional meth ods may
strug gle. Our find ings align with stud ies like Tham et
al. [21], con firm ing that au to mated op ti mi za tion can
sig nif i cantly im prove dose con for mity.

The lower GI and GM val ues, com bined with re -
duced V12 vol umes and lower doses on other or gans at 
risk, dem on strated that CAOS could ef fec tively op ti -
mize treat ment plans, pro vid ing better pro tec tion for
healthy tis sues with out com pro mis ing tar get cov er -
age. These im prove ments are par tic u larly no ta ble in
plans with mul ti ple le sions, where achiev ing dose dis -
tri bu tion and nor mal tis sue spar ing are more chal leng -
ing. These find ings sug gest that CAOS can en hance
the pre ci sion and safety of SRS treat ments for pa tients
with mul ti ple brain metastases.

The CAOS in te grates with Eclipse 13.6 for an
ef fi cient RapidArc plan ning pro cess, re duc ing man ual 
work and en hanc ing pre ci sion. This study high lights
CAOS's abil ity to re fine SRS plan ning for com plex
cases by op ti miz ing dose dis tri bu tion while en sur ing
nor mal tis sue spar ing. How ever, CAOS cur rently
optimizes only collimator an gles thus lim it ing fur ther
re fine ment in com plex cases. Ad di tion ally, the study's
sam ple size is small, with only up to four le sions per
case, which lim its generalizability. For en hanced
treat ment pre ci sion, fu ture im prove ments should in -
cor po rate gan try and couch an gles op ti mi za tion, test -
ing on a larger pa tient co hort to en com pass di verse le -
sion con fig u ra tions, and en sure broader ef fec tive ness.
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Ta ble 2. Com par i son of the dosimetric pa ram e ters in tu mors for plans with collimator an gles op ti mized
by CAOS and those from Eclipse 13.6

Dosimetric pa ram e ters Plan with collimator an gle from CAOS Plan with collimator an gle from Eclipse 13.6 p-value

Two le sions

CIRTOG 1.11 0.01 1.11 0.01 0.14

CIPaddick 0.60 0.01 0.60 0.01 0.33

GI 5.83 0.33 6.59 0.57 <0.05

GM [cm] 0.52 0.02 0.56 0.03 <0.05

Three le sions

CIRTOG 1.09 0.00 1.09 0.01 0.47

CIPaddick 0.60 0.00 0.60 0.00 0.14

GI 6.21 0.20 6.43 0.18 0.05

GM [cm] 0.63 0.01 0.64 0.01 <0.05

Four le sions

CIRTOG 1.10 0.00 1.09 0.00 0.47

CIPaddick 0.60 0.08 0.60 0.01 0.14

GI 6.61 0.09 6.78 0.10 <0.05

GM [cm] 0.73 0.01 0.73 0.01 0.26

Ta ble 3. Com par i son of the mean value of the nor mal brain
vol ume re ceiv ing 12 Gy for all plans with collimator an gles
op ti mized by CAOS and those from Eclipse 13.6

Num ber of le sions V12 –
CAOS [Gy]

V12 –
Eclipse [Gy] p-value

Two le sions 2.44 0.22 2.79 0.29 <0.05

Three le sions 3.89 0.18 4.06 0.17 <0.05

Four le sions 5.54 0.16 5.71 0.19 <0.05



CON CLU SION

In con clu sion, the CAOS has dem on strated sig -
nif i cant im prove ments in de ter min ing the isocenter
co or di nates and the op ti mi za tion of collimator an gles
for SRS plan ning us ing RapidArc. The CAOS plans
ex hib ited re duced GI and GM val ues for the tu mor, to -
gether with di min ished V12 vol umes and Dmax for or -
gans-at-risk, in com par i son to the Eclipse plans. The
en hanced dose dis tri bu tion and re duced nor mal brain
dose achieved with CAOS op ti mi za tion have im por -
tant clin i cal im pli ca tions for im prov ing pa tient out -
comes and min i miz ing treat ment-re lated side ef fects.
These find ings sup port the in te gra tion of CAOS into
rou tine clin i cal prac tice as a valu able tool for ad -
vanced radiosurgery plan ning.
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Hong Lam FAM, Tin Maw FAN, Kvang Trung FAM

OPTIMIZOVAWE  IZOCENTARSKE  KOORDINATE  I  UGLA  KOLIMATORA
U  PLANIRAWU  RADIOHIRURGIJE   VI[ESTRUKIH  MO@DANIH  METASTAZA

Softver za optimizovawe ugla kolimatora ( ) razvijen je na Pajtonu i integrisan sa 
platformom  13.6 kako bi se podr`alo planirawe stereotakti~ke radiohirurgije.
Dvadesetpet slu~aja vi{estrukih metastaza na mozgu (deset sa dve, deset sa tri i pet sa ~etiri
lezije) planirano je, najpre kori{}ewem stereotakti~ke radiohirurgije u -u 13.6, a zatim
pomo}u -a.  je koristio konvencionalnu metodu, dok  softver odre|uje
koordinatu izocentra, a zatim optimizuje uglove kolimatora. Planovi optimizovani pomo}u

-a pokazali su zna~ajno poboq{ane dozimetrijskih ishoda za planirawe stereotakti~ke
radiohirurgije smawuju}i vrednosti gradijentnog indeksa i mere gradijenta za tu mor, zajedno sa
smawewem sredwe normalne zapremine mozga koja prima dozu od 12  i smawewem maksimalne doze
za rizi~ne organe, u pore|ewu sa  planovima.

Kqu~ne re~i: stereotakti~ka radiohirurgija, optimizovanje ugla kolimatora,
                          Eclipse 13.6, normalno mo`dano tkivo


