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Comparison of Diagnostic and Post-therapy Radioiodine Scan in
Well-Differentiated Thyroid Cancer and the Clinical Outcome

Seok-Mo Lee, M.D., Sang Kyun Bae, M.D. and Ha Yong Yum, M.D.

Department of Nuclear Medicine, Kosin University Medical College, Pusan, Korea

Abstract

Purpose: We compared the first postoperative diagnostic and post-therapy scans of patients who received
therapeutic doses of I-131, to investigate the difference in clinical outcomes between patients with
concordant findings of diagnostic and post-therapy scans and patients with discrepant (more lesions in
post-therapy scan) findings. Materials and Methods: The first postoperative diagnostic and post-therapy
radioiodine scans of one hundred forty three patients with well differentiated thyroid carcinoma were
reviewed. Diagnostic scans were obtained following ingestion of 185 MBq of I-131 and post-therapy scans
were obtained after therapeutic dose of 3.7~9.3 GBq of I-131. Successful ablation was defined as no
radioiodine uptake on diagnostic radioiodine scan and normal range of serum thyroglobulin level (<10
ng/ml) during serum TSH elevation. Results: Discrepant scan findings were noted in 25 (17.5%) patients.
Twenty-two patients (15.4%) showed more lesions in post-therapy scan and 3 patients (2.1%) showed
stunning effect. Nine (64.3%) of 14 patients with distant metastasis revealed metastatic lesion(s) only on
post-therapy scan. Stunning effect was considered as sublethal damage in 1 patient and treatment by a
diagnostic dose in 2 patients. Ablation was achieved in 52.4% (75/143) of all patients. Ablation rate and
mean cumulative radioiodine dose were not different statistically between concordant and discrepant
groups. Conclusion: There were 17.5% difference between diagnostic and post-therapy scan findings when
using 185 MBq of 1-131 as a diagnostic dose. However, 64.3% of distant metastases were revealed only
on post-therapy scan. Ablation rate and mean cumulative radioiodine dose were not different statistically
between concordant and discrepant groups. The stunning effect was considered as not only sublethal
damage but also treatment by a small diagnostic dose of radioiodine. (Korean J Nuel Med 2000;34:
22-9)
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Fig. 1. (A) Diagnostic scan of neck (185 MBq) shows several radioiodine uptake lesions at the anterior neck.
(B) Post-therapy scdn of neck (5.55 GBq) reveals more lesions than diagnostic scan.

Table 1. Remission Rate after Radioiodine Therapy Depending on Diagnostic and Post-therapy Scan Findings

No. of No. of successful Mean cumulative
total patients ablation (%) dose (GBq)
Residual uptake on-thyroid bed 129 75 (58.1) 9.5+4.7
Concordance 113 63 (55.8)* 9.3+4.7 (83+3.4)7
More lesions in post-therapy scan 13 9 (69.2)* 10.9+5.0 (9.5i3.3)T
Stunning effect in post-therapy scan 3 3 (100)
Distant metastases 14
Lung/mediastinum 7 0
Chest wall 2 0
Bone 4 0
Nasal cavity 1 0
Total 143 75 (52.4%)

* T

( ): mean+S.D. of successfully ablated patients.

p>0.05 between concordant and discrepant groups.
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ok Atolol] HF X E3LH1.8+0.9 vs 2.0+0.93))

Table 2. Comparison of Ablation Rate between Concordant and Discrepant Group according to the Number of
Radioiodine Therapy

Concordant group* Discrepant groupT
No. of treatment No. of total No. of successful No. of total No. of successful
patients ablation (%) patients ablation (%)
] 113 31 (27.4) 13 3 (23.1)
2 63 29 (46.0) 9 5 (55.6)
3 16 2 (12.5) 3 1 (33.3)
4 4 1 25.0) 1 0
5 2 0

p>0.05 between concordant and discrepant group.

* concordant group: patients who showed concordant findings between diagnostic and post-therapy scan.
discrepant group: patients who showed more lesions in post-therapy scan.

Fig. 2. (A) Diagnostic scan of neck (185 MBq) shows several focal uptakes (=) in the neck. (=; chin and
sternal notch marking). (B) Post-therapy scan of whole body (3.7 GBq) reveals no radioiodine uptake in
these lesions (stunning effect). There is only physiologic uptakes in the salivary glands, stomach, bowel
and vurinary bladder. (C) Follow-up diagnostic scan again reveals at least two foci () of previous
diagnostic scan. This suggested that the lesion was sublethally damaged by diagnostic dose of
radioiodine.
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Fig. 3. (A) Diagnostic scan (185 MBq) shows multiple radioiodine uptakes in the neck. (B) Post-therapy scan
reveals no radioiodine uptake in some of the neck lesions (stunning effect). (C) Follow-up diagnostic
scan (185 MBq) does not show any abnormal radioiodine uptake. The serum thyroglobulin level was 1.0
ng/ml during TSH elevation. This suggested that the lesion was treated by the diagnostic dose of
radioiodine.

A S 4 A 2709 X E F A Ao
10~46%2] thoksl HlE @ Zjo]E Kol A
2 okedA glont, o]#3F Xol7} oW QJAHA eou
7 9o Aol PAE & LA QA o) B o
TFollMe Eohd 34 3kt 14398 gt
185 MBqQ] S A2 Agzlo] e fe &
X A} 2M7F x| 28] AN A4S Eodslo]

r’-\-u.-f'loé

: !

h
o
o T
]
N
)
rﬁ
8
)
0{

[@)
B
w
=R
2

3 ZRellA zhe A Z—Zl% el ’S?}Z} T ?<l
8 F 27064 o B WaE Hel BYXTH

YA Atolol] zhod ZHFAe] AAE, BAASE

Sl Aol gigieh

BF FHEY Sol
WA S A 2ol AESE PAY S 2

gl 74~370

93, B2 g8 ALsrE JAAINI) Sl

i 74 MBqe] FHA&slcl= Maxon ‘:5)9] Hox

5
9lt}. Krishnamurthy 572 X8 3 27004

£ 4o diiio] 185 MBqg AHg3 Agt
Alol] 4 W) wiFell Ak &Fo2 185

>

MBqo] H@slcti &3, olol EAsle] AxE
X 185 MBq9] ®IAY2-AE o] fsle] Zulk A0
& itk

A5 :ta] g8 ZA A8 ; 27M0)4
H40) WA gol wlglele] F7kEle Ao UdeiA
Sict. ol %””% 74~370 MBqQ] HAAS4E o]

23 A A3} 1110~5550 MBqg $oi3t X8
3 270 nlasle] 35%2] Aol X7 T2 A
AlzAellA o g Wil PEEg Bl
Waxman £9¢ UM SAZ 74 MBq AH&3F A
Apel] v]sto] 370 MBg3 A&t RIZEEE 400%
AN E Ao F Hslg, 1110 MBg7HA 2
75 A WA HAEEL Sk sigl
t}. Spies 6—7% 185 MBqe] HPAA 242 A8t
2t A7 2220~4440 MBg-S AF83 X8 &
A& wlszslel 3979 2x} F 187 (46.2%)l A

F d124, dAdelE v WA & 4 dled o
< FElo] §AaE 28 5 Avka Hglek whi
Sherman 'V 74~185 MBq9] WAA S4AE A
83} Ak 2747} 1.1~7.4 GBgE A48 A2 %
aste] 27%elA Aol & Aot
10% oA X & & 27clA] H2g HolHiE
WAL 5 glo] LR FAlelAt Fo3t JRE

°oﬁl>r

2& ol



AFRha sk A% §E 185 MBq HUE
Fom BT F% ¥ H AATS hdow & B
i
=

N

AT 3.7~93 GBqg 5o

o
>
Jall
ot
>
NI

ollA] 15.4% (22/143%)2] $kAfellA B W HAE
Jehiigich. 54l ARl BAF AR 146l F 9
l64.3%) % A el QARe] Wav} ekt
A ghol Am ¥ Aol WaAE HAR + g
o ol ATolld A F 2MolA B B W

¥

= 1ol 397} 15.4%F 2 ol nlsl ohk
2 e Axkgas naA g€ 185 MBqe] whal
£ AL Aol 8 Uloz A4 ® T
33 A A S A RS e R 3k Ae
o7l & & g Aoz Hlrh WA EA HE
o] A Ho] glowd Fvt A7y} X7 & A7 o]
o BUXE T wWo| Yo F ke Vel
FE & A PAYSLE A 20T X5 F 290
kg ooz & B Aol T AN Kol
o] Aol Aoz Helrk

WA 4 Aek A3 X8 & A7) %)
ol7} WA A X8 F AAE S F=A

tallA= 2 deix QA ek B qlqtellA]

F 274 o] B #AE HQ E9XTd

o o fu 2
AN U/
el

Aolol Aol A WAL B AR SE
A gake] o3t Aol gloleh vher ¥
A QAFT BAXF o] Holrh ol
o O We ARl § o Ao 2R RE
E4f) 8] Holok B Ao At Tl
A AR AR BB RAE 00 vl o
ol ol FAla &7 WAL, o] BAA
2ol ofo] A AAG Fod aiele A%
)] & AR Sk Goko] 185 MBqZ. o
= Wol gt /At o rieks |
2ANE ANARS e 1Y

|

[=]

-+
2,

N

¢

o}

¥ ATl 3QI%A AR 2l 1

o Wit A2 ¥ 2l 1L AR 7

so] QA HelA gk A%E
3]

o
a2
[e]
=, Jeevanram 52 ¥l A e A

9] o}x]Al=AH(sublethal damage)-& S &

Baelgs, 2§70 370 MBgE A8

¥ P
o3
o

=

% 2 Bold W4Ar) 37 GBgd AE3 A
8 & 2feAde vehA e AS 23 ol
7)1A E dH(stunning effect)2} s} o] Zelggko
2 Qlsled AgE el AR A S4 AF
7% 4ol dglolel sk oldl F1
o] 71"l A= ofA Bk slde} A4

Zho] uia] A 2] GpAInt U oI Pl ol 2~
45 T g NG ASEE ez Bans
Bl Folla = 27 8] gl A oY w11
N Fo] Hek ~fefA] ofH3] BolA] for &
A AMFAEZEUAE 10 ng/ml olstei A 185
MBq9] Zlgt &2l o3l Ut AAH oz 4zt
HAck' webA 49 AAEIE 2ol AAle]
v A Havh A SEE AHYE el

QA AT Y R % obuek Lol Ak
o QR AEE W AW F Ug Aoz 4%

17}
A,

glollA] w2 zAAdFE Bl X7t 10 ng/ml o])el
7350l ol 23] Ut AAE Aoz iyl

% olag

o] Aol

Wk B o] ARFolA A ool o)

vl Holgto] Ao} 2hg
oA A WA & el ARel glek
A8o] 128l ZHARAIgkoll WlZo] B ATollAE ]

e}
A e 717k FA el AptE ke

A Glieh wekd oz v ed 717k 4
e B B Y AL o] BT A S
& e B AT o189 AT Akl



28  The Korean Journal of Nuclear Medicine : Vol. 34, No. 1, 2000

3 AT Wav Slsgeh Ak 27
15 & 27 Aololl xol & BQl BAFH UA
BTN ol A AAE L WAL S&
$E R Aol gl A1 e
1 Mt AN ZE A7l M 15
2% AN —w %X—, Fole ofie} Ankg
& AYE Aoz xg@%u}.

moﬁ‘.rf,’i'._\',':‘.

i

A7) Rgolmd Aol Mg zA ol 14]715‘4_ ne
O

(=] (o]
S YAHSL 28T e BAAY B S
% % R A 247 HE F AP vzt %
£ F 276lA o W Wag Holt AU
Aot 22 ZHLAT) Aelell 47Tl Ao]
b e AE dobughel A B W WAKS
& AEE 2 B9 A A 1439e]
% ¥ R A AW A2 F AN vlwekgin
Ack 2702 PAA S 185 MBgE, X &8F &
£ 37~93 GBg® Foidt ¥ ik 33 A
270 A A A7 glem EX AR E
7] =
s
o

F oo
_O‘_h
3R

o &

:
=
[N

(15.4%), 71% _8.4—}——- Reol AL7) 39(2. 1%)0]oq
th dAA|7} Q= 3} 149 F 99H(64.3%)-&
A8 & 2R MEE BAY S igick 718
z}—z— 29l 39 F 19€ opx ALl % A
AzZbE, YA 29ol e The Ank 27
HE HolA] ofo} Xk 2270 &-gkol] o3k AlA <]
7FsAe Bk Bl 757(58.1%)2] ShAtellA]
o|Fol&th zbo] 7HAAS AAE, HT HEALA) S
& 2 $RS BUATI YAT Aeldld %9
3l zjo|7F glgick HE: 185 MBqe] &Y _s,a}:gl
AR SAE ol 8ol A 2N WS o, A
o 205 A8 F Af] BE A 17.5%604
Bamgon], Ev UAMelt BAY e

i7} A9 ‘:}

#I Aolot gl

ﬁ@4ﬂﬂ = 3

m
K
Ao
rat

1) Freitas JE. Therapy - of differentiated thyroid
cancer. In: Freeman LM, editor. Nuclear Medi-
cine Annual. Philadelphia:
1998. p.83-108.

2) Mazzaferi EL, Jhiang SM. Long-term impact of
initial surgical and medical therapy on papillary
and follicular thyroid cancer. Am J Med 1994,
97:418-28.

3) Hurley JR, Becker DV. Treatment of thyroid

cancer with radioiodine ('3'1) In: Sandler MP,

Coleman RE, Wackers FIT, Patton JA, Gotts-

chalk A, Hoffer PB, editors. Diagnostic Nuclear

Medicine. 3rd ed. Baltimore: Williams & Wil-

kins; 1996. p. 959-89.

Harbert JC, Robertson JS, Held KD. Nuclear

medicine therapy. New York: Thieme Medical

Publisher, Inc; 1987. p. 37-89.

5) Maxon HR. The role of I-131 in the treatment of
thyroid cancer. Thyroid Today 1993;16:1-9.

6) Waxman A, Ramanna L, Chapman N, Chapman
D, Brachman M, Tanasescu D, et al. The
significance of I-131 scan dose in patients with

Lippincott-Raven;

4

~

thyroid cancer: determination of ablation: concise

communication. J Nuc! Med 1981;22:861-5.
7) Spies WG, Wojtowicz CH, Spies SM, Shah AY,
Zimmer AM. Value of post-therapy whole-body
I-131 imaging in the evaluation of patients with
thyroid carcinoma having undergone high-dose
1-131 therapy. Clin Nucl Med 1989;14:793-800.
Jeevanram RK, Shah DH, Sharma SM, Ganatra
RD. Influence of initial large dose on subsequent

8

~

uptake of therapeutic radioiodine in thyroid can-
cer patients. Nucl Med Biol 1986;13:277-9.

9) Park H-M, Perkins OW, Edmondson JW, Sch-
nutf RB, Manatunga A. Influence of diagnostic
radioiodines on the uptake of ablative dose of
iodine-131. Thyroid 1994;4:49-54.

10) Lee BW, Lee DS, Moon DH, Chung J-K, Lee



11

~—

13

atd

14)

Lee SM, et al. Comparison of Diagnostic and Post-therapy Radioiodine Scan 29

MC, Cho BY, et al. Comparison of I-131 dia-
gnostic scan and therapeutic scan in thyroid
cancer. Korean J Nucl Med 1990;24:80-6.
Ashcraft MW, Van Herle AJ. The comparative
value of serum thyroglobulin measurements and
iodine 131 total body scams in the follow-up
study of patients with treated differentiated
thyroid cancer. Am J Med 1981;71:806-14.
Krishnamurthy GT, Blahd WH. Radioiodine
1-131 therapy in the management of thyroid
cancer. Cancer 1977,40:195-202.

Sherman SI, Tielens ET, Sostre S, Wharam MD
Jr, Ladenson PW. Clinical utility of posttreat-
ment radioiodine scans in the management of
patients with thyroid carcinoma. J Clin Endocri-
nol Metab 1994,78.629-34.

Kim YK, Chung J-K, Lee DS, Cho BY, Jeong
IM, Lee MC, et al. Ablation of remnant thyroid
tissue with 1-131 in well differentiated thyroid
cancer after surgery. Korean J Nucl Med 1997;

15)

16)

17

—

18)

19)

31:339-45.

Logue JP, Tsang RW, Brierley JD, Simpson WJ.
Radioiodine ablation of residual tissue in thyroid
cancer: relationship between administered acti-
vity, neck uptake and outcome. Br J Radiol
1994;67:1127-31.

AM, Rajashekharrao B. Radioiodine
therapy for well-differentiated thyroid cancer: a

Samuel

guantitative dosimetric evaluation for remnant
thyroid ablation after surgery. J Nucl Med 1994,
35:1944-50.

Park H-M. Stunned thyroid after high-dose 1-131
scanning. Clin Nucl Med 1992;17:501-2.

Park H-M, Park Y-H, Zhou X-H. Detection of
thyroid remnant/metastasis without stunning: an
ongoing dilemma. Thyroid 1997;7:277-80.
Chung J-K, So Y, Lee JS, Choi CW, Lim SM,
Lee DS, et al. Value of FDG PET in papillary
thyroid carcinoma with negative "' whole-body
scan. J Nucl Med 1999;40:986-92.




