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Objectives : To measure the actual dosages of radiation being delivered to the cochlea is
important for hearing preservation in stereotactic radiosurgery for vestibular schwannoma. It is very
difficult to quantify because the cochlea is embedded deep within the temporal bone. The objective
of this study is to compare cochlear irradiation dosages as measured by small-sized metal—oxide
semiconductor—field—effect transistor(MOSFET) probes placed directly on the cochlear promontory
through a myringotomy incision to larger standard ion chamber dosimeter (gold standard) probes
positioned at the level of the cochlea or on the mastoid surface in an adult rat.

Methods : A Norway Brown adult rat was euthanized and placed in a custom restrainer with rigid
head fixation; the vertex was located 8cm from the X—ray irradiation source. One ear was exposed
to radiation, while the contralateral ear and remainder of the body were shielded by 6 mm of lead.
MOSFET probes were then placed on bilateral cochlear promontories(via myringotomies) and the
standard dosimeter probe was placed alongside the mastoid at the level of the cochlea. Various
dosages of radiation(160 kV, 25 mA; 0 to 20 Gy) were delivered to the cochlea at 5.35 Gy/minute,
and dosages of cochlear radiation were measured by the MOSFET and standard dosimeter
probes,

Results : There were linear dose—dependent relationships between the total time of delivered
radiation and total Gy measured by the standard ion chamber dosimetry(Gy=6.39 X Min—0.12,
R2=1) and MOSFET probes placed in the radiated and non—radiated ears(Gy=5.80 X Min+0.01,
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R?=0.9999; Gy=0.08 x Min+0.35, R?>=0.06, respectively). MOSFET probes placed on the cochlear
promontory in the radiated ear shielded with lead measured from 0.35 to 0.60 Gy of radiation.
Standard ion chamber dosimetry probes overestimate cochlear radiation dosages in rats by 10%,
when compared to MOSFET probes placed on the cochlear promontory in radiated ears.

Conclusion : MOSFET with small dosimeter probes that can be placed on the cochlear
promontory can more accurately measure the amount of radiation received by the cochlea
compared to large standard ion chamber dosimeter probes that are positioned at the approximate
height of the cochlea or mastoid surface. When performing stereotactic radiosurgery for vestibular

schwannoma, MOSFET may give information of actual radiation dosages received by the cochlea.

mAE % T Aske 2124 do] AR AR AP % sl
7h =31 Qe ¥ vk o] i S A] 9heUf) AR WAL
491%] WA 2R (stereotactic radiosurgery) 52 71414 e 2ol s S 7hsshehd A RAl Y HES RS
o8 AUt YA A&7} 7hsekesE AU s O]E}. ol WA A S A=t =gl E Aok, A WA Sl &
2> 71eEN Ut WA 257t 7SR WA ALY o T4 (gold standard)Ql 74 7R ARl A =3k 7] 5
(radiation field) 9] | =5-9|2HE Alghe]o] A= Al o o mRE WEEE S 785k defs AdS
Soll ofal Ak ARG ol aretE|A] Qrefete F5 Aol o 4 (ion chamber dosimetry)o]t}, 1eu; Mgt AFE747
gl 93 Awko] AR 4= Qlofa] F7FAQ] AfH|7} Hash A + T3 (probe)?] -rJ]7P U A ojiei; Fol7d e 'lo]
$7} 9it” R ERS RS = 4555] AR Reulol] 2AREE A
WAbA ol ofgt 1241744 W (sensorineural hearing Kef 240 EPX40] oI}, s Abslul vl AAET} EBA A
loss)2 v]7}Fo]al Aol ARk vld|ski=(dose— E|(Metal—Oxide—Semiconductor—Field—Effect—Transistor,
dependent) 5438 71|31 et WhARAle] 2J3t e @A) MOSFET):> WHeA| o] sEHjoll AAS-S ¢ thd 1 9ol a5
Aol A QA ot 53] A4 2Eo vhtolx 4= AolE A=E AAgt Ao R mE At AR 7| 240

- Fig. 1

A. MOSFET dosimetry
B. RC3CT lon chamber dosimetry, the size of probe can be compared in the figure
C. The RS 2000 Biological irradiator (Rad Source Technologies, Suwannee, GA, USA)
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