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Fig. 1. Imaging set-up for calculation of transmission

factors of various ROfs.
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Fig. 2. Transmission images without(A) and with(B)
patient.
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Fig. 3. A fifty nine with

hepatocellular carcinoma (HCC) in the right lobe near the

vear-old female patient
dome of diaphragm. Hypervascular HCC is depicted (top)
and tumor staining is noted after superselective injection
into the Note
embolization (arrow) of the other vessel in order not to

tumor feeding vessel. Tornado coil

deliver Ho-166 into the normal liver tissue.

. 1¥3& 59
£3}9] hepatic
arterial branchoj Ho~166—CHICO 1110 MBqg(30
mCi)& FYg ZBeolw 19 4= 3d4¢e A -39
4 47 58 d& gl

I T

_)il_
o) ROIE @M Zzte ASee FaATh o
9

Ased g Aozry 7+ B9 27| activity
g Tatih

. ._\/CaXCpXTF
Activity(uCi) = CF (1)

o}71A Cas} Cpte AW FHF9 3 ROIYA <
Axgola TFE "8 T8 2599 transmission

ojat=2al H9A H3=%, 1998 9H

wtZuf, ol 7|: Ho-166-CHICO X2 % ol

YAE OIS WAM FRUB AN 157
Post-injec 13 Hrs 37 Hrs
ANT
- -
POST
Fig. 4. Serial scans of anterior and posterior

simultaneous imaging after the injection of 30 mCi
Ho-166-CHICO. Please note good tumor
upto 37 hrs after the injection.
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Fig. 5. Clearance pattern of Ho-166 from the tumor and
normal surrounding organs. Biologic half-life from the

tumor is obtained from the tumor clearance curve.
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Table 1. Absorbed Doses from intrahepatic Arterial
Administration of Ho-166-CHICO for the therapy of
HCC in the Right Lobe

Absorbed Dose (Gy)  Percentage (%)

Tumor 179.7 100
Nor-Liver 16.3 9.1
Lung 7.0 3.9
Spleen 18.5 10.3
Bone 9.0 50

ol stgal MoA HM3F, 1998 9¥

o], ol 7]: Ho-166-CHICO X 2% Ho F43 ol 88 WAM &S

Myl AN

Table 2. Lists of Beta Emitters with Therapeutic Potential
(data from ref. 19)

Radionuclide | Tia(days) | Ewwa(keV) (@Gy /I\f[]BQ’ day)
P-32 14.28 695.5 9615
P-33 254 76.6 1.059

Sc~-47 335 162.6 2.247
Cu-67 258 154.1 2.131
As-T7 1.62 2264 3.13
Y-90 267 939.1 12.98
Rh-105 1.47 1535 2.121
Pd-109 0.56 4366 6.035
Ag-111 7.45 350.9 4.852
Sn-121 1.13 1145 1.583
1-131 8.02 192.3 2.658
Pr-142 0.8 809.3 11.19
Pr-143 13.57 3154 4.36
Pm-149 2.21 358.9 4.961
Sm-153 1.95 269.1 372
Gd-159 0.77 3101 4,286
Ho-166 1.12 694.5 9.601
Lu-177 6.71 146.7 2.028
Re-186 378 34038 4711
Re-188 0.71 778.3 10.76
Ir-194 0.8 802 11.09
Au-199 3.14 1424 1.969

Ewta = mean energy emitted per disintegration in the
form of beta particles and electrons;

4 = mean energy emitted per unit cumulated activity,
i.e. the equillibrium dose constant
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Radiation Absorbed Dose Calculation Using Planar Images
after Ho—166—-CHICO Therapy

Chul W. Joh, Chan H. Park, Jae H. Won®, Hee J. WangT,
Young M. Kimf, Kyung B. Parkf and Byung K. Lee§

Departments of Nuclear Medicine, “Diagnostic Radiology and t Surgery,
Ajou University School of Medicine, Suwon
TKorea Atomic Energy Research Institute, Taejon and

§Departmem‘ of Physics, Kangwon National University

Ho-166 was produced by neutron reaction in a reactor at the Korea Atomic Energy Institute
(Taejon, Korea). Ho-166 emits a high energy beta particles with a maximum energy of 1.85
MeV and small proportion of gamma rays (80 keV). Therefore, the radiation absorbed dose
estimation could be based on the in-vivo quantification of the activity in tumors from the
gamma camera images. Approximately 1 mCi of Ho-166 in solution was mixed into the flood
phantom and planar scintigraphic images were acquired with and without patient interposed
between the phantom and scintillation camera. Transmission factor over an area of interest was
calculated from the ratio of counts in selected regions of the two images described above. A
dual-head gamma camera(Multispect2, Siemens, Hoffman Estates, IL, USA) equipped with
medium energy collimators was utilized for imaging(80 keV £10%). Fifty-nine year old female
patient with hepatoma was enrolled into the therapeutic protocol after the informed consent
obtained. Thirty millicuries(1110MBq) of Ho-166-CHICO was injected into the right hepatic
arterial branch supplying hepatoma. When the injection was completed, anterior and posterior
scintigraphic views of the chest and pelvic regions were obtained for 3 successive days.
Regions of interest (ROIs) were drawn over the organs in both the antertor and posterior
views. The activity in those ROIs was estimated from geometric mean, calibration factor and
transmission factors. Absorbed dose was calculated using the Marinelli formula and Medical
Internal Radiation Dose (MIRD) schema. Tumor dose of the patient treated with 1110 MBq(30
mCi ) Ho-166 was calculated to be 1797 Gy. Dose distribution to normal liver, spleen, lung
and bone was 9.1, 10.3, 3.9, 50 % of the tumor dose respectively. In conclusion, tumor dose and
absorbed dose to surrounding structures were calculated by daily external imaging after the
Ho-166 therapy for hepatoma. In order to limit the thresholding dose to each surrounding organ,
absorbed dose calculation provides useful information.

Key Word : Ho-166, Radiation Absorbed Dose, Planar Image
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