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Please Deliver This Fax Message

TO: I"S
Nor6e

Y$ A|k(
Organization / Department

(- ) -- ( )
---Fox Number Office Prono

FROM: No'm 'be'S* ^
Nomo

V })HF-C.
Durecu/DMsion/soction

( So3 ) 217 - 7'f / 2- ( @3) 737 21Vo7
Fox Number offico Phone
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Confidentiality Notice

This transmission is inrended only for the use of the individual or entity to which it is addressed and
!

may contain information which is privileged and confidential, if the reader of this message is not
the intended reciplent, you are horeby notified that any disclosure, distribution, or copying of this
information is strictly prohibited. if you received this transmission in error, please notify the sender
immediately by calling the above telephone number.
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4 sat #

Jivissen of RadioloCic Scienees
; Deushs Maynart M.D,

Director4

w,6e moms-7oss TO: Susan Starker
'

*ar m0) ns 2c2s

FROM: Robert L. Dixon, Ph.D. [-Robed L Dixon,Ph.D.
Pnfsaw.nysus

DATE: Juiy 15,1997

RE: Dose calculation for Graves patient,Mwho received
10.5 mci ofI-131 instead of the prescribed 2.0 mci ofl-131 on
12/11/96,

i

i

Based on your 63% uptake measurement for this patient, the dose to the thyroid is
<

computed to bc 40,400 rad compared to the 7700 rad you would have obtained
with 2 mci. The dose to other major organs is estimated to be:

Bladder: 25 rad
Total body: 15 rad
Red marrow: 5.2 rad

I have attached my reference data.

RLD:cre
cc: Melinda Ilradshaw, SCDHEC

.

WAKE FOREST
The Bowman Gra} School of Medicineumummusumum

Medical Center Boulevard = Winston-Sahm NC 27157106S

_ _ - _ _ - - _ _ - - _ _ - - _
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Radiation Dosimetry for the Adult Female and
Fetus from Iodine-131 Administration in
Hyperthyroidism

'

l
-

:

; M.G. Stabin, E.E. Watson, C.S. Marcus, and R.D. Sajk,

M&ical Scierters DiMon. Oak Ridge As.sociated Unimsfries. Cak bdge. Tennessee andNuclearMedichre Owparient|
*

'

Cllnic. Harbor UCLA Medical Center, Los Angles. Callfemia |

\

Using uptake and retention data from patients treated
Through a study of the iodrne kinettes e 127 patients, we at the Harbor UCLA Medical Center, we have derived a i

4 hase developed redlet|on dose estimates e major organs and simple inodel that may be used to estimate the radiation
the fetus for patients v4th varying degreee of hypertnyroidsm.
We observed a negative corr @ ion Deneen m4Mmum thy- dose to the hyperthyroid patient from 3dministration of
told uptake and bio |cg!c haN tirne of lodne in tv (hyroid and iodine-131 (*1). We segregated the patients into groups
used this correlation to pre $ct the bickgo ha:f-time at fixed according to maximum thyroid uptake. which were di.
values of rneximum thyroid uptake. Dose estimates to the Mded further according to sex and,in the case of females,
tradder gonods, marrow, thyroid, uterus, and whole body according to age. Biologic kinetics were studied as a func.
were estimated for maximum myrod uptakes from 20% to tjon of maximum thyroid uptake. Radittlen does esti-
100%. Bledder dosa varied from 0.5 to 1,0 mGy/MBq and mates were derived for the major organs of the body. The
dose to the uterus vaned from 0.036 to 0_063 mGy/MSc radiation dose to the fetus was of special concern, as a ;
under dHfererft model assumptens. Doce esumates to the majority of hyperthyroid patients are female and may be I

fetus and fetal thyro 6d were approvmeted at att stages of of childbearing age. In radiciodine therapy studies, the
premancy. Average fetal dose *es a maximum borwwon 0
and 2 mo of pregnaecy, with the maximum ran0ing from amount of radiciodine adrninistered may be so hir,h thatI
0.048 mGy/MBq to 0.063 mGy/MBq dependtng on modd the dose to the fetus from the urinary bladder and other !
assumptons. Some radiation risks for irradiat!on of the fet'as organs may be appreciab)c. The dose to the fetal thyroid,
and the fetal thyrok! are discussed, which may begin to concentate lodide as early as the terith

J Nuct Med 1991t32:808 813
week of gestation (7), may be extremely high, as this tiny

|organ concentrates iodide that is avaDable from the moth-
_ er's bloodstrusta (6

METHODS
diation dose estimates have been calculated for ett.

thyroid individuals for several isotopes oflodir;e by a Thyroid uptake and biologic half tirne measurements were
, a

MIRD Committee Task Group U). "Diis document u very made on 121 petients treeird for hyperthyroidism et the Harbor-
useful for predleting the radiatlon dose ta the thyroid and UCLA Medical Center. No distinction was inade bctween those |

other major organs from radiolodine administrations, whh Omes' disease and those with hot nodules, but the maiority
'

However, the diferences in iodine metabolism in patiests had Graves' disease. Most uptakes and biolosie half times were
me.tsured with *1, althoush some mmuremems were made

with Oraves' disease are not cottsidered in this model. with 't>L Upths were measured at shher 2 or a hr, and then at
Although several authors 0-6) have estimated doses to . 24. 48, and 72 hr. No data on urine cienrece or total-body
the thyroid and some other oq;ans for seleded groups of retention were obtained.
patients with Graves' disease, ne comprehensive dosimetry The thyroid biologie half-times were detcrmined for att pan, ems
has been done as for the euthyroid case. As radiopharma- 4 '' PN" '""N # "*
eeuticals are sometimes accidentally or it.tentionally ad- "" # E * " * * * E#*
mim,stered to pregnant patients, dose estimates for the uptake (rather than 24 hr uptake, as the maximurn may occur
embryo or fetus may be needed occadenally for the preg. much cartier then 24 hr In patients who are sevetely hyperthyrold)
nent patient with Graves' disease. to see if the biolosle helf time varied with higher maximum

percem uptake. The patients were then sesress:cd into sroups of
manimum thyroid uptake of 20%-30% M0040A >40%-

50% >s0060% >60510% M0%80% >80490% and
necei.eo reo.17.1ses; russon ameomo hov. e,1p1 * * * ' ' # **

pa teneus conena M o. Swn, pedical Scioness ohnson. Ook nicge females were st4regated into two groups (these of age less thanAu.onced tNuerWres out pidge. TN 378314tir.
a$ yr and those aged 45 yr er n) crc) to see whether or not a clear

808
The Joumal of Nuclear Med cirte * Vol. 32 * No. S * May 19916 .
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TABLE 2 , , , - - - _ - . . . . - , , , , , , , , , ,
Radleton Dose Esnmetes for 't in the Hyperthyredn

s

_ Paterw" es a Funct!0n of Mamimum Thyroic Uptake . . . . " . ". .
.

Estirpeted redesion sees ,

-.--im
(mGy/MSc)

{[ '
"| Organ 20' 40' 00' 80' 100' f

,,,

5. * 's.Bisdoor 1' 1.0 0.85 0.7n 0.80 0.60
28 0.94 0 79 @0. 0.59 0.41 J

"
i Overies 1 0.082 0.030 T028 0.027 0.020 ! '%g.,'% g

2 0.047 0.045 0.044 0.043 0.043 *a8 '
.

'#'- 1
Red marrow 1 0.062 0.10 0.12 0.15 0.14 I '~~ .. ' I

1 0.076 0.12 .1 0.16 0.15 ,I |
+

Tosses 1 0 026 0.024 2 0.021 0.021 * * * * * **a

'""'" "; 2 0.039 0.037 0.036 0.035 0,035
j Thyved 1 410 780 7 1240 tiso FME 2 Age MN h to N W st e gs
, --y2 400 760 1 1200. 11M

of Oregnancy for patents with manwrium thyveid uptakes of 20%,j taerus 1 0.040 0.0d4 0.040 0.036 - 0.006 00% and 100% and a trryroic uptake halt +me of 2.9 nt,
2 0.063 0.058 0.015 0.052 0 013

I ts in a lowcr radiation dose to the fetus, as 20fe of2 . 45 0 42
the s. dine is held up in the thyroid and decays befoieo

reaching the urinhry bladder. FJdiation dose estimates for
: * W W68 mot

* Madmwn thyroid uptake (*A). the fetal thyroid have been e timated by Watson (3) and
.

* 1 se myroid upseks ha:f-rtme 2 9 re; and 2 = thyrora uptake nalf- Elsasact et al. (13). Watson assumed a constant biologie'

} un.e a.t nr. half-time in the infant's thyroid, while Elsasser et al. as-
, - sumed that the biologic half time lacreased with gesta-'

tional age. Watsott's estimates of fetal thyroid dose per
total body biologic half. times were used as input into the unit activity administered to the mother wete: rnornh 3,,

5 dynamic bladder model(11). 260 mGy/MB0; month 4,550 mGyMBq: month 5. 640'

Table 3 sho*e the adiation doses to the fetus for max. mOy/MBq: month 6.1200 mGy/MBq: month 7, E10
imum thyroid uptakes of 20%,60%, and 100% and ter mGy/MBq; month 8. 620 mCy/MBq; month 9, d90

j both thyroid uptake biologie half-times. These values are m0y/MBq. Elsasact et al. estimated the intal thyroid done
plotted as a function of stage of gestation in Figures 2 and per unit activity administered to the mother to be: month
3. The figures clearly show the slight increase during the 3,43 mOy/MBq; month 4,220 mOy/MBq: month 5,370
first month, as the growth of the !btus causes a higher mGy/MBq; month 6, 840 mGy/MBq: month 7. 620
fraction of the photon energy emitted from activity in the mGy/MBq: month 8, 520 mGy/M8q: month 9, 430

*

bladder to be absorbed, and a steady decrease after this, as r Gy/MBq. In both sets of estimates, the maxsmum thy-<

the increase in fetal mass othets the increase in absorbed roid dose per unit activity given to the mother is seen in
fraction.The figures also show that a higher thytoid uptake month 6. This is the time at which the fetal thyroid

TA8LE 3
Radiation Dose Estimates for the Fetus at AA Stages of Pro 0nency frum Adminlettetton of "'I to the Mother

Estimated remedon dose (mGy/MBC)*

20%' 60%' 100 %'
A98 -

6no) TM = 2.9 he TM = 6.1 hr TM = 2.9 hr TM a 6.1 hr T(U) = 2.9 rr TM a 6.1 fr

1 0.065 0.063 0.052 0.072 0.048 0.071
2 0,o44 0.055 0.036 0.043 0.033 0.048
3 C.038 0.065 0.032 0.046 0.030 0.0d8
4 0.026 0.042 0.024 0.036 0.023 0.037
6 0 021 0.032 0.01 8 0.020 0.017 0.too
6 0.016 0 029 0.016 c.026 0.016 0.027
7 0,016 0.027 0.015 0.024 0.014 0.025
a 0.016 0.026 0.014 0.024 0.014 0.025,.

'

9 0.01 4 0.024 0.013 0.c22 0.01 2 - 0.C23

* Abserted tio6s to ine fetus per unit actvity adrrwie.lered to t% mother.
' Mem.rnum inpoe uprake (N.

Jo is the esaumed tWoic 18atooic behme for votaka.
_
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