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Radioiodide Therapy for Pulmonary Metastasis
of Differentiated Thyroid Cancer
—Factors Affecting the Success of 1-131 Therapy—

Yukari Takada, Yoshiko Ohta, Sachiko Kawasaki, Masako Maki
Michiaki Hiroe, Kiyoko Kusakabe, Akiko Shigeta
Division of Nuclear Medicine, Department of Radiology, Tokyo Women’s Medical College
Toshio Yamazaki
National Institute of Radiology
Yoshihide Fujimoto
Department of Endocrine Surgery, Tokyo Women's Medical College

Research Code No. : 750.1
Key Words : Radioisotope therapy, Thyroid cancer, Pulmonary metastasis

Factors affecting the effect of radioiodide treatment for pulmonary metastasis of 26 patients
with differentiated thyroid cancer were studied. The first treatments on the patients at Tokyo
Women’s Medical College were performed during 1973 and 1981, and the successive treatments
were repeated until August, 1985. The X-ray findings of pulronary metastasis were divided into
three groups, “Fine type”, “Coarse type”, and “Occult type”. Occult type was defined as the cases
with diffuse I-131 uptake in the lung while the chest X-ray finding was normal. we evaluated the
effect of I-131 treatment by means of changes in the number and size of metastatic shadows on
chest X-ray or the degree of the I-131 accumulation in the lung on scintigram.

Fourteen cases of 26 (53.8%) were estimated to be treated successfully. Those under 40 years
of age, with “Fine type” and with high 1-131 uptake showed the best response to the treatment
than others. The degree of 1-131 uptake in the pulmonary metastasis had close relation with age
and type of pulmonary metastasis defind by X-ray films and scintigrams, but little relationship
with histology. Complete disappearence or decrease in number and size of metastatic shadows
were shown in the majority of cases with good 1-131 uptake and also “Occult” or “Fine” type.
These results indicate that not only the degree of 1-131 but age and type of pulmonary metastasis
are important factors in predicting the effect of radioiodide treatment for pulmonary metastasis
from differentiated thyrecid cancer.
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Table 1 Characteristics of Each
Group of Patients

No. of
Group Patients
All Patients 26
Sex
Male 6
Female 20

Age at [-131 Therapy(Mean : 43yrs)

Under 40 yrs 13

Over 40 yrs 13
Histology

Papillary 15

Follicular 11
Bone Metastasis

Absent 20

Present 6"
Chest X-ray Findings

Occult type 6

Fine type

Coarse type 12
Degree of 1-131 Uptake

Good uptake 16

Poor uptake 10

*One case with brain metastasis

BEET5, B XBERTREN VAl
B LCi, # 5mCiic X B scan 277\,
BERRBOBE L EBROFEYF = » 7 L1
5 2 CH 100mCi fiE#R 5T 5, FroBsesy s
VFI 77 4 kBITL, ~OREER LR
HBE ISR 2L, 10565 A
PR O Y BAY & LT %802 5150mCi
BH5T 5, WER26061F21005, FHRIELREL6 »
AU gms ] 1T ishbh T %, FE
548 & 122261 #°100mCi ¢, 150mCi, 80mCi %
Hx 20, £ LTI120mCi 25 1 ICHh » 1o, FOH
OB EEE, SEMIRE 1 EOMISmCiick B
&8V F 77574, LTI Thyroglobulin
BIEX 17w, BEEEERDS 5853 100
mCi fiEEZHE L, Sk 515 F 3R
DO FRBH OFEREE, BERBALT WS
Thyroxine (T,) % 1 # A#iX b Triiodothyr-
onin (Ty) CEEL, 2B Tsdhik L,
SHOI1BHERTL D 2 — FERE LT,
SERER E L72661DMER % Table LicRwT,
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Table 2 Clinical Data of Each Patient of Thyroid Cancer

Occult Type
A . Interval Thﬁ“? 1-131 Therapy Foll gw';-lp
ge Sex Histology Initial_Pul. Initial _ [131  globulin poen period after
Diag. meta Therapy Therapy (ng/mi) Dose(mCi) (No) 1ake- 131 Therapy
27 F  Papillary 1M ™ 200 (2) + 9YTM alive
33 F  Papillary 1M 1M 125 200 @ + 4Y alive
28 M  Follicular 0 IM 1030 200 @ + 2Y6M alive
47 F  Papillary 0 2Y3M 57 100 1y + 1YS5M alive
36 F  Papillary 4 Y1IM 5Y4M 91 180 @ + 1Y8M alive
34 F  Papillary 3YTM 3YTM 85 160 @ + 1IM  alive
Fine Type
Interval Thyro- 1-131 Therapy Follow-up
Age Sex Histology Tnitial_Pul. Iitial __ 1131 lobulin oy p pesiod xicer
Diag. meta Therapy Therapy “"8™/  Dose(mCi) No) wtakP tlot LerdpDy
26 M  Papillary 0 1M 2076 420 4) + 9YTM alive
20 M  Follicular 0 2M 59 500 (5) + 6Y6M alive
43 M  Papillary 0 1M 131 300 3 + 5Y3M alive
36 F  Papillary 1M 2M 6060 200 2) = 4Y4M alive
31 M  Papillary 5% 4M TY5M 20240 450 @ + LY6M alive
30 F  Papillary 0 2M 4780 200 @ + 1Y1IM alive
40 F  Papillary 16 9M 17Y 6330 420 @ + 2Y4M alive
30 F  Papillary 4Y 24Y 1848 500 BG) + 4Y4M  alive
Coarse Type
. cor Histl Interval 'Il\hl‘ ’Jrf’ 1-131 Therapy Foll gw-;.lp
ge = istology Initial_ Pul. Initial 1-131 ’5 ghun Total p:lario atter
Diag. meta Therapy Therapy ‘"& /mb) Dose(mCi) (No) takna 1131 Therapy
48 F  Follicular 7 Y11M 8Y 1291 450 @ + 3YTM alive
64 F  Follicular aM 4M 3328 200 @ = 7Y4M alive
58 F  Papillary 9Y4M 9Y9IM 1274 200 @) £ 4Y4M alive
70 F  Papillary 3Y1M 3Y&M 138 200 @ =+ 3Y alive
58 F  Follicular 5Y8M 5 Y10M &00 100 (1 — 2YH9M alive
46* F  Follicular 2Y6M 3Y 142 (1) =+ 1YIOM dead
bar* F  Follicular 3IM 5M 18600 550 5) + 4Y2ZM alive
53 F  Papillary 13Y 3M 13Y 9M 120 @ =+ 7Y dead
61* F  Follicular 7™ 5M 19 300 3 £ 2Y10M dead
63* M  Follicular 3Y8M 3Y10M 180 @ =+ 2YOM dead
53* F  Follicular 1Y6M 1M 450 M) =+ 2Y4M dead
40* F  Follicular 2Y3M 2M 123000 450 @ + 2YTM alive

*Cases associated with bone meta
**A case with bone and brain meta

T 6 #7155 Fine type TH -7, ok LiTER ETAEREETH 1. 3B 1R EE
B, AxXAMEBRCLHLTIARE X BERAELT W FBTH 5 FR4L TL0m E,

BMALLHES O L 1240 L £ B/T) T, Coarse type T, =@ 5 b4 FEBEBEH -
Coarse type (6/7) TH 7=, Good uptake iz Wz,

BOTHEFEHROBD LRI o1 2 6L, 405R% RFWEM L BET 5.

otk 48mtctk (FEGI 3) T, fh b Coarse type FEGICL) @ 33k, (Fig. D THRER Y v < fHiiliE

FEFN624F 7 A25H (35)



966

LT PRI i3 B ] e

Table 3 Factors Affecting the Success of 1-131

Therapy for Pulmonary Metastasis of
Differentiated Thyroid Cancer
N No. of Cases Percentage
Total  Success (%
Sex
Male 6 5 83.3
Female 20 9 45.0
Age
Under 40 yrs 13 11 82.3
Over 40 yrs 13 3 23.1 #
Histology
Papillary 15 11 73.3
Follicular 11 3 27.3
Chest X-ray Findings
Occult type 6 6 100
Fine type 8 7 87.5
Coarse type 12 1 8. #
Degree of 1-131 Uptake
Good 16 14 87.5 4
Poor 10 0 0
Bone Metastasis
Absent 20 13 65.0
Present 6 1 16.7
Period Before Pul. Metastasis*
Less than 1 yr 12 9 75.0
More than 1 yr 14 5 35.7
Tumor Size(mean diameter)
Less than 3cm 9 5 55.6
More than 3cm 6 3 50.0
Unknown 11
Cervical LN Metastasis
Absent 6 1 16.7
Present 11 7 63.6
Unknown 9
Total 26 14 53.8

*from time of initial diagnosis of thyroid cancer
# difference significant at the 5% level

fe& EFRCREE, BRBICER2cm kOS85 % il
n, FHRIRIAERESEL R RBESR LN &
BUZRER Vv < SEEDIEAT 2 M6 7T LA, 2WiiEReE
BOBELLABERE T -7, 15 g, B

Table 4 Distribution of Age, Histology, and
Chest X-ray Findings By 1-131 Uptake

No. of Patient
Good Uptake Poor Uptake

Age
Under 40 yrs 12 1
Over 40 yrs 4 9 E
Histology
Papillary 11 4
Follicular 5 6
Chest X-ray Findings
Occult type 6 0
gme fypje 1 ;] #
oarse type k]
Total 16 10

# difference significant at the 5% level

Table 5 Correlation of Chest X-ray Findings
With Age, Histology, and Uptake of I-131

No. of Patient

QOccult Trine Coarse
Age
Under 40 yrs 5 7 1
Over 40 yrs 1 1 11
Histology
Papillary 5 7 3
Follicular 1 1 9
Total 6 8 12

Table 6 Correlation of Prognosis with Degree of 1-131 Uptake, Age and Chest X-ray Findings

Uptake

Age X-ray Findings

: No. of Mean
Prognosis s L
Cases(%) Good Poor Under 40 Over 40 Occult Fine Coarse Survival Time
Free from Thyroid Ca 7(26.9%) 7 0 6 1 6 1 0 3Y9IM
Alive with
decreased Pul. meta 7(26.9%) 7 0 5 2 0 ] 1 5Y6M
increased Pul. meta 7(26.9%) 2 5 2 5 0 1 6 4Y
Dead
with Thyroid Ca 4(15.4%) 0 4 0 4 0 0 4 3Y7TM
without Thyroid Ca 10 3.8%) 0 1 0 0 0 1 2Y4M*
Total 26 16 10 13 13 6 8 12 4Y2M
*died of ALL

(36)
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a

Fig. 1 Case 1: 33-year-old female of papillary thyroid cancer.
a, The plain radiograph shows no abnormal shadow. b, Whole body scan at the
first I-131 therapy (dose : 100mCi) one month after the total thyroidectomy shows
abnormal uptake in the lung fields.

—— ®

e
3 ‘|||.
£ N
b

Fig. 2 Case 2: 26-year-old male of papillary thyroid cancer diagnosed by lung
biopsy.
a, The plain radiograph taken at the first I-131 therapy (dose : 100rCi) shows
diffuse miliary shadows classified as “Fine” type. b, Same patient after 3 years
of I-131 therapy (total dose: 420mCi) shows marked improvement in plain
radiograph.

I\

BRFN624E 7 A25H (37)
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Fig. 3 Case 3: 48-year-old female of follicular thyroid cancer.
a. The plain radiograph taken before surgery shows multiple nodular shadows
classified as “Coarse” type. b, In spite of 2 years of 1-131 therapy (total dose : 450
mCi), metastatic lesions are found increased both in size and number. ¢, Whole
body scan at the second 1-131 therapy shows high uptake in both lung fields.

R ablation @ BT 100mCi ##45 L
o & 25, MBI REER A B R, M Thyro-
globulin fE(%125ng/ml & BEELY R LI, M
X ERFBF L b hich -, Occult i
DEWIDL L, £D 15 AT 95mCi »#
HLce A, W THEFCE»CERTEALR,

1 F# 0™ 5mCi = X 5 whole body scan T,
b 2R~ R EF LIRS bh T, MiF Thyro-
globulin i 0 TH - 7=,

FEFI(2) © 260 B¢, (Fig. 2) 4 ERT & b Hasf X
RER b ZHOBMEREERHI ATV
B3, Bl L Tufe, fhAsic CHRRIRE RO ALE
I#FEMfE® (Fine type) & 2B & h, FRIBELHE
T ds X 0N v EiFbIEW A RT Shic, 1» A
Br oS EEEABA L 3ERT4 E, §420mCi
G L, TOBROMTXKRER L, WG
AR EEL LT B,

FEFIC3) © 48mk vk, (Fig. DIEHEE > EFic
FEE, ESE o FRIRERREO 2T, F
WIRER T X O°Y v < EigbEM 2 1T L.
TR, MBXMERLE, HAEHREEYSH
i, FREREEEE (Coarse type) 2388 < Bt
i, B EERBRMA L, 2 F/T 4 [, #450mCi
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