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Anatomy of the Thyroid and Parathyroid Glands
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Dose range : 100~200mCi
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EANM 2008 Guidelines for radioiodine therapy of differentiated thyroid cancer
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Breastfeeding/lactation ({= i :6-84£1HH)
Pregnancy (#42: 2/06{fH H)

THEFZ G

T3(triiodothyronine) (& i R * 2i%)

T4(Levo thyroxine) (is &t PR * 4~6it)

rhTSH (5£1-2KIM45%E » 53R C1RI3I)

Low iodine diet: avoid kelp/seafood (1-225f)

Amiodarone (F1£3-6(iE H, 2 /03(E H)

Multivitamin ({21 £HH)

Lugol’s solution, SSKI, Topical iodine, Expectorant (FE{£2£HfH)
Contrast agent (IVE2/DEE{E1{E H, Oralz /D231 H )
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et A 0 [-131 2.5mCi or 4mCi(rhTSH)
Collimator : MELP

Energy window : 364keV » 15% -~ 140keV > 15%((for
landmark)

vPRI-131 3% 8 > B> PR BFAFEINE s A
7 AR § GH AR R e DON3 1 Bcma S -

Whole body : matrix size 256X1024 - 20cm/min
Static : matrix size 256X256
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1-131 Whole body scan 3days 7/29/2013

B 3D

Casel

1-131 Whole body scan 3days 7/29/2013
% =

54
=]
R R R
0 0
ANT 51K 256x1024 POST 38K 256x1024 | ANT 51K 256x1024 POST 38K 256x1024
(B:0%.T:54%) (B:0%,T:25%)
oral: sitting Acquisition: supine
I-131 Whole body scan 3 days 7/29/2013
% % %
& «€—nose
e 54
R R e «—chin a2 R
40 . 51T
¢ «— SN
mark
0 0 0

ANT THYROID 256x256 99m
Technetium

ANT THYROID 256x256 131-lodine

POST THYROID 256x256 131-lodine
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1-131 Whole body scan 6days 8/1/2013
% . B

I-131 Whole body scan 6days 8/1/2013

48
B R R
=
g : "o ) ; :
ANT 14K 256x1024 POST 12K 256x1024 | ANT 14K 256x1024 POST 12K 256x1024
(B:0%,T:48%) (B:0%,T:0%)
oral: sitting Acquisition: supine

1-131 Whole body scan 6 days 8/1/2013
%

0

% %
® &L —nose
® <«——chin

R ® «—5cm 49
| -0 | * <« SN

mark
0 0

ANT THYROID 256x256 131-lodine

ANT THYROID 256x256 99m
Technetium

POST THYROID 256x256 131-lodine

Physiological uptake in
aforementioned region
is favored. Metastasis
is less likely
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Case?’

+2011-06-01EFARBR = tTIRR

+2011-07 150mCi I-131 KB Ea%E

+2011-12-16 2.5mCi I-131/M\EIEiEHE(-)

+2014-11-10 2.5mCi I-131/M\EIE &k (+)

+2015-02 150mCi I-131 KB Ea%E

+2015-07-06 2.5mCi I-131/M\EI = 3EHE(-)

It is our understanding that this
21 y/o man has papillary cancer
of thyroid, pT1bN1MO, stage I
and Grave's disease s/p total
thyroidectomy+ level 6 LN
dissection + right lateral neck LN
dissection on 2011-06-01 and I-
131 150 mCi ablation treatment
on 2011-07. (Lab data on 2011-
12-13: Tg: 0.54 ng/mL, TSH:
>100 ulU/mL, FT4: <0.4 ng/dL)

Impression: No scintigraphic
evidence of thyroid remnant or
metastasis is demonstrable.
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I-131 3 Day Whole body scan 12/16/2011
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0

I-131 6 Day Whole body scan 1271972011

| 0|
0

1-131 3DS Whole body scan 12/16/2011

ANT 55K 256x1024

POST 45K 256x1024

R

| ANT 13K 256x1024 POST 121 256x1024

%

+ «—nose
« «%€—chin

<—5cm
«<—SN.

R

ANT THYROID 37K
Duration:362sec 256x256
131-lodine

ANT THYROID 27K POST THYROID 28K
Duration:362sec 256x256 Duration:362sec 256x256
99m Technetium 131-lodine



1-131 Whole body scan D131 92.5 MBq (2.50 mCi) oral NM66
1-131 Whole body scan 3days 11/10/2014 I-131 Whole body scan 3days 11/10/2014

+2011-06-01 ki 2 1 = =

+2011-07 150mCi I-131 KB Ea%E

+2011-12-16 2.5mCi I-131/M\EIEEHE(-)

¢2014-11-10 2.5mCi I-131/\EI B (+)

+2015-02 150mCi I-131 KB S8

+2015-07-06 2.5mCi I-131/M\EI = 3EHE(-)

It is our understanding that this 23 2=
y/0 man has papillary carcinoma of e e
thyroid with right neck metastasis, R R B e G
pT1bN1MO, stage I and Grave's - Porn ey e e
disease s/p total thyroidectomy +

level 6 LND + right lateral neck LND & 0

on 201 1'06‘01, S/p 150 mC| I_131 . ANT 43K 256x1024 POST 36K 256x1024 ‘(B:U%,T:ZS%) ANT 43K 256x1024 POST 36K 256x1024
ablation in 2011-07. Sonography i:is\i.srje body scan 3 days 11/10/2014 SR
(2014-10-01) showed no apparent  « 2% 9%
local recurrence.

Lab data on 2014-11-10: HS-TSH=

>75.0 ulU/ml, Tg= <0.20 ng/ml, e s -
**ATA= 105 IU/mI** il R St R # «<—chin

L
. . & «—5cm
Impression: Local recurrence in I Y
bilateral thyroid bed and upper sy
mediastinum is noted. - mark

i 0 0
Code: 2011-12-16 ANT THYROID 256x256 131-lodine ANT THYROID 256x256 99m POST THYROID 256x256 131-lodine
21 Technetium




1-131 Whole body scan D131 92.5 MBq (2.50 mCi)

+2011-06-01 B HREE 2 ETH% % L

+2011-07 150mCi I-131 KB Ea%E

+2011-12-16 2.5mCi I-131/M\EIEEHE(-)

+2014-11-10 2.5mCi I-131/M\EIE &k (+)

+2015-02 150mCi I-131 KB S8

iff
St

+2015-07-06 2.5mCi I-131/NEI B IE ()

It is our understanding that the 24 i
y/o man has papillary carcinoma of

oral NM66

I-131 Whole body scan 3days 7/6/2015 I-131 Whole body scan 3days 7/6/2015

thyroid with right neck metastasis, 8 8 i
pT1bN1MO, stage I and Grave's

disease s/p total thyroidectomy +

level 6 LND + right lateral neck LND - ANT 66K 256x1024 POST 56K 256x1024 | : ANT 66K 3561024 POST 56K 2561074
on 2011-06-01, s/p 150 mCi I-131 :;aDerTlt?t?r?g ;(\ch;itfc? supine

ablation in 2011-07, with recurrence &~ 7 3% %

s/p 150 mCi I-131 ablation in 2015-

02. Lab data: Tg < 0.20 ng/ml, HS- &

TSH >75 ulU/ml, ATA= 100 IU/ML. » <—nose =

& «—chin ==

Impression: No scintigraphic L o

evidence of thyroid remnant or ¢ <—50M

distant metastasis is demonstrable. § <—SN

mark

Code: 2014-11-10 . - -
22 ANT THYROID 256x256 131-lodine ANT THYROID 256x256 99m POST THYROID 256x256 131-lodine

Technetium



O I-131 Thyroid Uptake 24-h: - jrI-131 25uCi

(7:-131 7 %24 | s~ Rl 1) © 55 p 27
e TR ARG R B -131 i A E -

O I-131 Thyroid Uptake and Scan :r trI-131 50uCi
(-131 E’ﬁ%’fjﬁ%% ERTEER) N RITFRTR
higaw ~ L8 hH A WA/ Gad” }P"gﬁlpﬁ PR SE R 1)

g e FBLE T & ;I»L%‘E' BE o A IEPTP| R T E

a ;I»wﬁu% we AR AL %IE%*L b -131 sk A/ E o
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[0 Patient Note:

1. v IRk ﬂ*iﬁn‘ R TR ﬁfﬁ-fﬂ (92%F)~ F =2k @ #’u“—' #W%—%%(fﬁlﬁ) S A

BAB )R e R iﬁfa—%#ﬂ(Amlodarone B30T ) o HEEE BT B
«

RAAH(L
FRFRFE A 'V?:E.Jl FAREELFRY o
2. UIRBRESREEZ D - 183

JE%’F?@E"(6 -)0
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O I-131 Thyroid Uptake #% & = = :
Lo l-1319a 5 20 7 R > 0yt Be RS ERI3 » 48 1% S R

B RLPIEPR3I LA HEITLZFEE

2. gt R I1-131 (524 | vy ECEHE T RORRIZA 4 £ )
<@ 1/3 A1 - f)3a i AR @

O ebbodm% (RAIU) 325 = 2 :
| RIS K - A BRE TR
ELHT 35 (Thyroid uptake)= — ————
HIVTOIT ORI e 2 - s BB

#100%

O #&23(RAIU): 7 koot ™ <15%<t ¥ <40%< 7 g nit
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I-131 Thyroid uptake and scan : 1.9 MBq (0.05 mCi) NM66

1 Thyroid uptake and scan(capsule) 7/29/2015 1-131 Thyroid uptake and scan{thyroid) 7/30/2015
% % %
= =
91 88

D A

. v y %8 J oy . :
Y p§ i

34153 cts 172 cts 23731 cts 151 cts

0 0

=~

CapBUlER Lt AL thyroid 55K 128x128 thigh 3265cts 128x128

~ 23731-151

Uptake =
34153-172

x1.09x100% = 75.6%

RIEEFEA(L) A=AjeM=e(06931/803) =0 9173
1/0.9173=1.09

RIEEF&EA(2) 207803 =1.09
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[-131 Thyroid Uptake and Scan & g 3255 4%

v JRI-131 24hrsi » JeEF R P H T @ * B §
B AT SNE F 5emejp¥t iz -

st o I-131 50uCi

Collimator : pinhole
Energy window : 364keV > 15% ~ 140keV > 15%

Static : matrix size 128X128
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Casel

[-131 thyroid uptake and scan with pinhole
image was performed on the next day after
oral administration of 0.05 mCi I-131.

This study shows:

1. 24 hour I-131 thyroid uptake: 55.5%
(normal range: 15-40%).

2. symmetric and fullness of both lobes
measuring about 6 cm long.

It is our understanding that the patient have
hyperthyroidism under anti-thyroid drug
treatment. Lab data: T3= 94.9 ng/dl, free T4=
1.12 ng/dl, HS-TSH= 0.110 ulU/ml, ATA=
<20.0 IU/ML, anti-TPO Ab= 215 IU/ML.

Suggestion: Compatible with hyperthyroidism.

I-131 Thyroid Pinhole scan6/05/2013
L

: &t <5cm

gy <—SN.

ANT THYROID 34K Duration:378sec
128x128 131-lodine

Mark ANT THYROID 589cts
Duration:4sec 128x128 99m
Technetium
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Case?’

This study shows:

1. 24 hour I-131 thyroid uptake: 22.2%
(normal range: 15-40%).

2. a focal hot area about 3 cm long
occupying left thyroid lobe. The right lobe
is faintly seen.

It is our understanding that the Lab data:
T3= 125 ng/dl, free T4= 0.731 ng/dl, HS-
TSH= 0.060 ulU/ml, T4 uptake= 4.62
ug/dl.

Suggestion: An autonomously functioning
thyroid nodule in left lobe is favored.

Suggestion: Medical treatment and/or I-
131 therapy if clinically indicated.

I-131 Thyroid Pinhole scan 6/05/2013
%

v

-‘Jh
(i)

0

-‘m
o

0

w < SN.

~ ANT THYROID 38K Duration:747sec
128x128 131-lodine

Mark ANT THYROID 851cts
Duration:3sec 128x128 99m
Technetium
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Case3

I-131 thyroid uptake and scan with pinhole
images was performed 1 day after oral
administration of 0.05 mCi I-131.

This study shows:

1. 24 hour I-131 thyroid uptake: 49% (normal
range: 15-40%).

2. 1-131 thyroid scan with pinhole image shows:
(1) fullness of both lobes, about 4~5 cm long.
(2) focal hot uptake in lower pole of left thyroid.

It is our understanding that this 19 y/o man has
hyperthyroidsm diagnosed in 2018-10.

Lab data on 2019-03-29: HS-TSH= 0.004
ulU/ml, free T4= 1.12 ug/dl.

Impression:

1. Compatible with hyperthyroidism.

2. Hyperfunctioning nodule(s) in left thyroid lobe
is suspected. Advise sonography correlation and
follow-up.

1-131 Thyroid uptake and scan(capsule) 1-131 Thyroid uptake and
%

le) 1-131 Thyroid uptake and scan(thyroid) : 1-131 Thyroid uptake and scan(thyroid) 4
% % %

capsule 67K 128x128 bg 2803cts 128x128 Thyroid 35K 128x128 Thigh 3074cts 128x128
capsule by Frame: Thyroid Thigh
B c ROI. A D
nts 29587.00 138.00 Total 13379.00 149.00
inels: 437 437 Nup 437 437
s: 67.70 032 Aver: & 30.62 0.34
859.00 2.00 Maxi 101.00 2.00
10.00 0.00 Minil 5.00 0.00
39.00 0.00 Me 24.00 0.00
12541.08 0.28 39715 Vi 028
Standard Deviation: 111.99 Standard Deviation: 0.53 Deviation: 19.93 Standard Deviation: 0.53
Size (mn7): 10048.35 Size (mn). 10048.35 10048.35 Size (mn): 10048.35
(B:0%,T:20%) (B:0%,T:93%) (B:0%,T:81%) (B:0%,T:97%)
Thyroid uptake=[(13379-149)(29587-138)]*1.09*100 %=49.0%
I-131 Thyroid Pinhole scan 4/18/2019
% %o
70
‘ «—5cm
R
¥ <« sN
0 0

ANT THYROID 17K Duration:302sec
128x128 131-lodine

Mark ANT THYROID 6145cts
Duration:19sec 128x128 99m
Technetium
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Case4d

[-131 thyroid uptake and scan with pinhole
images was performed 1 day after oral
administration of 0.05 mCi I-131.

This study shows:

1. 24 hour I-131 thyroid uptake: 38.6%
(normal range: 15-40%).

2. I-131 thyroid scan with pinhole image shows:
enlarged hot focal uptake in upper aspect of
right thyroid lobe (about 3 cm in diameter);
focal uptake in lower aspect of bilateral thyroids.

It is our understanding that this 45 y/o woman
has (1) bilateral thyroid nodules on 2019-06-28
sonography (2) enlarged right neck for 2-3
months

*** ab data (2019-06-28): HS-TSH= 0.093
ulU/ml, T3= 107 ng/dl, free T4= 1.16 ng/dl.

Impression: Multinodular goiter is considered.

1-131 Thyroid uptake and scan{capsule) |-131 Thyreid uptake and scan{capsule) |-131 Thyroid uptake and scanithyroid) i 1-131 Thyroid uptake and scan(thyroid) 7
% Yo Y %

o

capsule 78K 128x128 bg 2831cts 128x128 Thyroid 30K 128x128 Thigh 3287cts 128x128

Frame: capsule Thyroid Frame Thigh

ROI B [+ A RO D
Total Counts: 3335800 149.00 11878.00 Total Counts 126.00
Mumber of Pixels: 441 " xels 441 Number of Pixels: 441
werage Counts: 7564 034 is  26.93 werage Counts:  0.28
Mairmur 1058.00 3.00 184.00 M aximum: 300
\\\\\\\ 12.00 0.00 300 Miniraurm: 0.0
Median: 43.00 0.00 18.00 Median non
Wariance: 16068.44 0.32 W 624.42 Vatiance: 0.28
Standard Deviation: 126,76 Standard Deviatior: 0.57 Standard Deviation: 24.99 Standard Deviation: 053
Size (mny: 1074033 Size (mi?) 10140.33 Size (mr) 1012033 Size (e 1014033
(B:0%T:29%) (B:0%T38%) (B:0%,T:54%) (B:0%,T:97%)

Thyroid uptake=[(11878-126)/(33358-149)1.09100 %=38.6%

I-131 Thyroid Pinhole scan7/25/2019
% %

ANT THYROID 22K Duration:343sec
128x128 131-lodine

Mark ANT THYROID 19K
Duration:144sec 128x128 99m
Technetium
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Case5b

[-131 thyroid uptake and scan with pinhole
images was performed 1 day after oral
administration of 0.05 mCi I-131.

Patient preparation: Carbimazole withdrawal
(prescribed but never used before).

This study shows:

1. 24 hour I-131 thyroid uptake: 56.9% (normal
range: 15-40%).

2. I-131 thyroid scan with pinhole image:

(1) hetergeneous uptake in enlarged left lobe.
(2) homogeneous faint uptake in right lobe.

It is our understanding that this 59 y/o man has
(1) bilateral thyoir nodules (left *2, right *1) (2)
enlarged left thyroid lobe, progressing.

Lab data (2018-08-09): HS-TSH= 0.010 ulU/ml,
T3= 194 ng/dl, free T4= 2.51 ng/dl.

Lab data (2018-07-12): Anti-TPO= 30.0 IU/ml,
ATA <20.0 TU/mL.

Impression: Multinodular goiter is considered.

1-131 Thyroid uptake and scan(capsuled |-131 Thyreid uptake and scan{capsule+ |-131 Thyroid uptake and scan(capsulet 1-131 Thyroid uptake and scan(capsule+

JA c
I;E:E
0 0 a
capsule 69K 128x128 thyroid 38K 128x128 thigh 2911cts 128x128
Frame capsule by Frame thyroid thigh
ROl A 8 RO c D
Total Counts: 28701.00 153.00 Tatal 15558.00 146.00
Mumber of Pixels: 441 441 Muj M 462
Average Counts: B7.35 035 Aer: & 3528 03z
1l 686.00 3.00 Mail 169.00 2.00
M 8.00 0.00 Mini 3.00 0.00
Median: 37.00 0.00 e 23.00 000
Wariance 1281016 0.33 592,93 Vi 0.33
Standard Deviation: 11318 0.58 n 29.88 Standard Deviation: 0.57
Size (mrd: 1014033 10140.33 1014033 Size () 10623.20
(B:0%,T:57 %) (B:0%,T:66%) (B:0%, T:69%) (B:0%,T:85%)
Thyroid uptake=[(15558-146)/(29701-153)]*1.08*100 %=56.9%
I-131 Thyroid Pinhole scan 8/30/2018
% %o
: # < sov
8 R F S 50
I o l
¥ < SN

0 0
ANT THYROID 20K Duration:317sec
128x128 131-lodine

Mark ANT THYROID 6277cts
Duration:18sec 128x128 99m
Technetium
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Caseb

I-131 thyroid uptake and scan with pinhole
images was performed 1 day after oral
administration of 0.05 mCi I-131.

This study shows:

1. 24 hour I-131 thyroid uptake: 54.1%
(normal range: 15-40%).

2. 1-131 thyroid scan with pinhole image:
(1) homogeneous uptake in bilateral thyroid
lobes.

(2) thyroid length: left 5.8 cm, right 6.1 cm.

It is our understanding that this 30 y/o woman
has hyperthyroidism, r/o Graves' disease, r/o
toxic nodular goiter(s).

*Lab data (2018-01-05): T3= 438 ng/dl, free
T4= 3.56 ng/dl, HS-TSH= 0.012 ulU/ml.

Impression: Hyperthyroidism, favored Graves'
disease.

1131 Thyroid uptake and scan(capsule) 1-131 Thyroid uptake and
% %

131 Thyroid uptake and scan{THYROIL 1131 Thyroid uptake and scan(THYROID
% o

100

ju

capsule 52K 128x128

Frame capsule
ROI
Total Gounts:
Nurmber of Pirels
e Counts:  49.85
711.00
5.00
20.00

@
21934.00
440

¥ 7253.08
Standard Deviation 85.16
Size () 10117.33
(B:0%, T:52%)

bg 3001cts 128x128

iation 0.60
10117.33

(B:0%,T:100%)

THYROID 27K 128x128

Frame, THYROID

10958.00
ixels: 440

s 24.90
85.00
3.00
18.00
327.42
fation: 18.09
1011733

(B:0%,T:100%)

Y 0
Standard Deviation: 0.57
Size (mrrFy:

{B:0%,T:90%)

0
THIGH 3105cts 128x128

THIGH
8

Thyroid uptake=[10958-148)/(21934-156)]1.08*100 %=54.1%

I-131 Thyroid Pinhole scan 2/08/2018

%
R

0

%o

0

<—5cm

B <« s\

ANT THYROID 46K Duration:673sec

Mark ANT THYROID 1792cts

Duration:2sec 128x128 99m
Technetium
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Case/

[-131 thyroid uptake and scan with pinhole

images and SPECT/CT of neck was performed 1
day after oral administration of 0.05 mCi I-131.
Patient preparation: T4 withdrawal for 4 weeks.

11131 Thyroid uptake and scan(capsule) I-131 Thyroid uptake and scan(capsule) |-131 Thyroid uptake and scan(THYROIL 1131 Thyroid uptake and scan(THYROID
% % Yo

e

B 1

a 0
capsule 71K 128x128 bg 2845cts 128x128 THYROID 28K 128x128 THIGH 3866¢cts 128x128

capsule [ Frame: THYROID

H
31430.00 14407.00
462 el 1020
ounts: 1412
50.00

s, B8.05
977.00

This study shows:

1. 24 hour I-131 thyroid uptake: 45.5% (normal

range: 15-40%). Tir) E Y
2. I-131 thyroid scan with pinhole image and e i o

(B:0%,T:100%) (B:0%,T.100%) (B:0%,T:100%)

SPECT/CT:

(1) multiple hypodense nodules with calcification
in bilateral lobes.

(2) some with hot I-131 uptake (most significant
in right upper lobe)

(3) some without I-131 uptake. 1-131 Thyroid Pinhole scan 11/30/2017

%o

Thyroid uptake=[(14408-186)/(31439-140)]1.09*100 %=49.5%

zoom=2.0 zoom=2.0
It is our understanding that this 21 y/o man has
(1) enlarged thyroid with clinical
hyperthyroidism, low TSH level (2) [patient
statement] hypothyroidism under T4
supplement.

Lab data on 2017-11-01: HS-TSH= 0.017
ulU/ml, T3= 124 ng/dl, free T4= 2.14 ng/dl, :
ATA <20 IU/ml, anti-TPO= 14 IU/ml, TSH - e

receptor Ab= 1.0%. ANT THYROID 10K Duration:303sec Mark ANT THYROID 2963cts
128x128 131-lodine Duration:10sec 128x128 99m
Technetium

. < 5¢cm

® <sn~

Impression: Multinodular goiters with

autonomous nodules shoulb be considered. 37
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A.%RAIU=(M-N-O)x(P-Q)x100%

B.96RAIU=(M-N)/O-(P-Q)x1009% M-N P
C.%RAIU= [ (M-N)/O] x(P/Q)x100%  %RAIU=----- x --- x100%
D.%RAIU=(M-N)x(O-P)/Q x1009% O Q

M-N P
iz : %GRAIU=----- x --- (RIEETF1.09) x100%
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Q: TH RN ¢ b |EE-F 3 %5 £ 2 2[108-1-45]
AT %:B Bor* @3 2 CREig DJRY i 7pE
Ff A Ef (B2 R AMN) § ARAIU | |

Q : P ¢ ;3w 25 (radioiodine uptake ; RAIU) #i 4 ?[100-1-61]
A s%:m B.a* B .vx (cabbage) C.inM g DR 5 FHbE
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A. 1311 % 8+ 12315

B.1231& d %+ F &% (reactor) # #2 > 13114 i *x4ci2 ® (cyclotron
) 4 A

C.123I+ &t i P yhts » 13117 8+ 41B 2 yig &+
D.123I0%84 4 sk 3+ 50 & 301311
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BORE o BICT & 3 T )R 82 %5 2 [106-2-40]

A.¥ 7 % ¢ (Graves disease)
B.? ,1%8?45&;; %+ (hypothyroidism)

C.p A3+ B B:]zg,:fr (autonomous hyperfunctioning
adenoma)

D.& &7 sk (subacute thyroiditis) ‘ '
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A.£ = £37 8% (recombinant human TSH)
B.z it 4 (sodium iodide)

C.iF # fit4» (potassium perchlorate)

D.z= " ;}»L’?Tc% (tri-iodothyronine)
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Q: - 24k~ g5 > Fluid ~ 2 Xk 12 F P&
B okmfFdR (99mTc thyroid scan,uptake ratio =
12.8%) > #FfadcT Bl > L P L FL g 2T 7R A
PR ? (1 RN EHFE S ) M R PR
[104-1-54]

AT31 > T4} » TSH
B.T31 :T41 » TSH
C.T3| - T4 » TSH
D.T3| »T4| » TSH}

Tc-99m thyroid uptake normal range: 0.16%-2.2% 46
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Qi It U0 oAy 4 R B B Al R
18F-FDG o > 2 T A= 2% 2 [111-1-31]
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B.131I »
C.131I »

=
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PRt R S T RORTkid R (Tg) A B2
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Q: 3 B *1&=27 gz (recombinant human TSH
) g% s @ ;P“ﬁ'\,% MR R RS 2o 7 - 1313 B ST 4w
> R3St R Gy 7 [102-2-38]

A.v PRITETR 24 ~48 | pEw
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Q: HstI-1317 1% kipfepgpr? > 3 ¢ 45T
4 p 2 [99-1-51]

@ ;l»wﬁué it wit (hyperthyroidism)

.7 st % (papillary cancer of the thyroid)
. ﬁ%aﬁu@é A4 (follicular cancer of the thyroid)
Bk E:jﬂsﬁir}% (medullary cancer of the thyroid)

O 0O W@ >X

7 i@ **ﬂ‘
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Q: 2HEERNPFE EFEMP 5 HELF £ (The
Medical Internal Radiation Dose Committee ofthe
Society of Nuclear Medicine - MIRD ) % 58,382 » IR
* 13112 (224> §3 5 S 131LE R d £y (L {
~ R ) > T s eR R PR 2[99-2-70]

A.99% B. /6% (C.48% D.25%

Q:ivp*#-131 24 B &5 7 0 bl gD Y
[92-2-47]
A.10% B.20~30% C.35~75% D.+*75%
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Tc-99m Thyroid Scan, $5-99m ;]M;]u—-g -l

O

O 0O O

AR S A ] s A A 2T 307

Tc-99m Thyroid Scan (££-99m 7 jksig 82): 2 & i i ip]
2 58X

st 0 9MTcO,” 3mCi
Collimator : pinhole & LEAP
Energy window : 140keV > 15%

A EFE S (2 15mins s TP A FEINE ko B2 AE T SNE F 5cm
AR E o

Static : matrix size 128X128 » 100Kcounts
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a S e 1 TcO4 Thyroid Pinhole scan8/05/2013
( : % %

&)

70 b
R ur
I “ 2

i _.w;S.N

0 0
ANT THYROID 100K Duration:258sec Mark ANT THYROID 1913cts
128x128 99m Technetium Duration:3sec 128x128 99m
Technetium

Tc-99m thyroid scan with pinhole image was performed 20 minutes after intravenous
injection of 2.11 mCi Tc-99m pertechnetate.

This study shows:
1. normal size of both thyroid lobes, but asymmetric uptake in right thyroid lobe.
2. 20-min Tc-99m thyroid uptake: 0.7% (normal range: 0.16%-2.2%).

It is our understanding that this 11 y/o girl has arrhythmia (VPC).
Lab data on 2013-07-24: T3= 159 ng/dl, free T4= 0.926 ng/dl, HS-TSH= 0.968 ulU/ml,
ATA <20.0 IU/ML, anti-TPO Ab <10.0 IU/ML, T4 uptake= 6.25 ug/dl.

Impression: Asymmetric uptake in right thyroid lobe is noted, nature unknown.

53
Reference: J Nucl Med. 1973;14(12):907-11.



TcO4 Thyroid Pinhole scan 5/28/2013
%

'kz‘;"-éfN.
] o
ANT THYROID 100K Duration:157sec Mark ANT THYROID 3106cts

128x128 99m Technetium Duration:3sec 128x128 99m
Technetium

Tc-99m 04- (3.38 mCi) thyroid scan with pinhole image shows a mass-like lesion (about

5X4 cm) with hot uptake occupying the thyroid bed and extending to midline and left
supraclavicular region.

It is our understanding that the 50 y/o man reports left nodular goiter with benign FNA

result in LMD, and borderline hyperthyroidism is suspected due to low TSH. (Lab data on
2013-05-28: ATA<20.0 IU/mL)

Impression: A large mass occupying thyroid bed. DDx: autonomous functioning nodule,
multinodular goiter.
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C a S e 3 TcO4 Thyroid Pinhole scan 8/17/2016

% %

ﬁ——f50m
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ANT THYROID 100K Duration:178sec Mark ANT THYROID 8783cts

128x128 99m Technetium Duration:17sec 128x128 99m

2 SEECL G RO R

Tc-99m thyroid scan with pinhole image was performed 15 minutes after intravenous
injection of 3.37 mCi Tc-99m pertechnetate. SPECT/CT was performed as well.

This study:

1. left thyroid mass with hot uptake, about 3 cm in size.
2. right thyroid nodule with hot uptake, about 1 cm.

3. absent uptake in other thyroid tissue.

It is our understanding that the 47 y/o woamn has (1) hearing lose since childhood (2)

suspicious nodular goiter.

Lab data: free T4= 1.19 ng/dl, HS-TSH= 0.022 ulU/ml, ATA <20.0 IU/ML, Tg= 134
ng/ml.

Impression: Autonomous nodular goiters is considered.
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TcO4 Thyroid Pinhole scan 3/26/2019
% %

"
8 <« sn

-lg
-
B

0 0
ANT THYROID 100K Duration:151sec Mark ANT THYROID 13K
128x128 99m Technetium Duration:18sec 128x128 99m
Technetium

Tc-99m thyroid scan with pinhole image and SPECT/CT of neck was performed 15 minutes
after intravenous injection of 3 mCi Tc-99m pertechnetate.

This study shows:

1. status post right subtotal thyroidectomy; mild uptake in the right thyroid bed.
2. left thyroid mass with hot uptake, about 2.5 cm in size.

3. mild uptake of intratracheal tumor on SPECT/CT.

It is our understanding that this 72 y/o woman has (1) suspect Goiter ? with recurrent
enlargement and trachea compression s/p subtotal right thyroidectomy in 1969 and 2007
(2) intratracheal tumor growth and right thyroid remnant tumor.

Impression:

1. Compensated left thyroid hyperplasia is considered.

2. Right thyroid remnant with possible intratracheal compression. DDx: benign, malignant.
Advise biopsy proof. =

Code: 2007-08-13



C a S e 5 Thyroid Scan : 44 4 MBq (1.20 mCi)

% %
100 100

7 €— chin

Ant Thyroid 223K 256x256 Ant Thyroid 4503cts 256x256

Tc-99m thyroid scan with pinhole image was performed 20 minutes after intravenous
injection of 1 mCi Tc-99m pertechnetate. SPECT/CT was performed as well.

This study shows:

1. no uptake in neck.

2. focal uptake in tongue base.

3. physiological uptake in stomach.

It is our understanding that the 9 d/o male infant has congenital hypothyroidism.
Sonography on 2018-12-18 showed no normal thyroid tissue in thyroid bed.

Lab data: T3= 65.0 ng/dL, T4 = 4.20 ug/dL, free T4= 0.743 ng/dL, HS-TSH >75.0
ulU/ml, ATA <20.0 IU/ML, anti-TPO Ab <10.0 IU/ML.

Impression: Ectopic thyroid tissue in tongue base is suspected. 57



C a S e 6 Tc-99m Thyroid Scan - 45.1 MBq (1.22 mCi) Pertechnetate

%

ANT 713K 256x256

LLAT 301K 256x256 RLAT 285K 256x256

Tc-99m thyroid scan was performed 20 minutes after intravenous injection of
1.2 mCi Tc-99m pertechnetate.

This study shows:
1. no functional thyroid tissue in bilateral thyroid beds.
2. r/o ectopic thyroid tissue, location uncertain, possibly at suprahyoid neck or tongue base.

It is our understanding that this 14 d/o baby has congenital hypothyroidism. 58
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[98-1-34]
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Q: sl At ﬁ%ﬂﬁ{{é%l’ﬁ % %% ?2[101-2-20]

A.99mTc-pertechnetate
B.131I-iodide
C.125I-iodide
D.123I-iodide
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Cricoid cartilage

——Thyroid gland

Parathyroid glands

FADAM.
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O b8 H):
1. Tc-99m pertechnetate / TL-201
2. Tc-99m MIBI
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2)
3)

Parathyrold scintigraphy BOX 15-5 | Parathyroid Scintigraphy

1. *Mc-pertechnetate/*"Tc-MIBI protocol: Place patient supine;
stabilize neck if necessary.
2. Administer 4 to 6 mCi *™Tc-pertechnetate; use high-resolution

* Dual tracer method

e @,
) {

Lo LY ¢ collimator.
» Thyroid and parathvroid Thwioid = Parathyroid 3. Acquire anterior image for 5 minutes, 20 minutes afte_r injection
E’ HJL );% Y P v Y v (use electronic zoom to fill image field with thyroid). Some
\ %9m T, MIBI 99T, departments use dynamic acquisition (1-minute frames) to
correct for motion.
- . « Dual phase method 4. With patient in same position, inject 20 to 25 mCi *™Tc-MIBI.
é ‘M P . 5. Acquire anterior image for 10 to 15 minutes, 5 minutes after
*ﬁ é’ LY injection. Use 1-minute frame if preferred.

s 6. Perform background subtraction for each image set; normalize
Thyro\d and parathyroid —_— Parathyroid background subtracted images. Many computer programs

“MTe MIBI — %mTe MIBI perform these maneuvers automatically.
Early Late 7. Obtain nonzoomed image of anterior thorax to exclude ectopic

FIGURE 15-17 Schematic of Dual Phase procedure for parathyroid location.
scintigraphy illustrating parathyroid adenoma localization by sub- | 8. "1/™Tc-MIBI protocol:

D u a I t ra Ce r m et h Od traction (Dual Tracer) and delayed imaging (Dual Phase) methods. a. Admi‘nister 200 to 400 pf:i of 12| Patient retums next day.

b. Acquire "I anterior cervical image for 10 minutes.
TI-201 / Tc-99m pe rtechnetate 0 gi?:::dsit:qgsg:];har? ggr;oyizn minutes after initial “"Tc- MIBI
O) Y ﬁ’]&*‘k‘@lﬁ'_ ‘:ig o éﬁ irz 4w L+ 2 i 'H"(Na-'-'K * pump) ° e II:‘nSaI?:(SZTor SPECT/CT desired, obtain at 60 to 90 minutes.
TI-201+ 4. " ﬁb pr EEn S &7 R Hfﬁ%ﬁh m 99MTCO, ¥ A 1 ¥ 7 ;& Hfjuézﬁ’»
@  Ff2EE%as3mCiTI-201 > S5min 6278/ 4% (T1-2018 L1845 Flic £ :L i 1%)
L SE qu6 mC| 9MTcO,” » 5-10min (& F# 45 > TI-201 F99MTcO, F v 7 7] &l
| }:P";f]i)ﬁ'

-

AN

Tc-99m MIBI / 2°™TcO,-
Tc-99m MIBI / 1231

Dual phase method

Tc-99m MIBI(2-methoxy-isobutyl-isonitriI)
O REHE. I T R Bz o e B i eng] TR Fla i e 0 Ao e R AR EY
oo A4 RERG ﬁ”"ﬁ L3 o r * &
@ FHf o E%IEH20MCI Tc-99Mm-MIBI » 10min {$:2F % - <44
2~4hr s L7 % - S HF R
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|
bt o 29MTc-MIBI 20mCi

Collimator : LEAP & pinhole

Energy window : 140keV > 15%

1 B e (5 10minyc B~early image ~ 2hrs# Jc B~
delay image » B/ & 322 £ ~ ST {2 430304 B
oo &3 B AETFSNE  Semep ¥t =% o (T ©
1S ’Jﬁ'lof% i ﬁf—*ﬂz G JF e PR AR fE RN o

O 000

Static : matrix size 256X256 » 1000K
pinhole : matrix size 128X128 » 100K

O O
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Casel

Parathyroid Scan

Parathyroid Early Phase Whole body 5/03/2013

%

*

'

L2

: 876.9 MBq (23.70 mCi) Sestamibi

iv NM66

Parathyroid Early Phase Whole body 5/03/2013

Parathyroid Early Phase Static 5/03/2013

%

%

~
iv 0 0
ANT EARLY 502K 256x256 POST EARLY 502K 256x256
R R MR R | [l
100
- mark | it
implan
\' /
* L
(% V- Al r
0 0
= ANT 626 1K 256x1024 POST 5141K 2561024 || ANT 6261K 256x1024 POST 5141K 256x1024 0 RT FOREARM 0 RT FOREARM
(B:0%,T:43%) (B:0%,T:26%)
B T Lo — ANT EARLY 310K 256x256 POST EARLY 303K 256x256
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All Images

Pinhole Early phase 5/03/2013

%

zoom=2

%

90 NS .
% 3 - N
S SN
0 0
EARLY PHASE 100K 128x128 MARK EARLY PHASE 40K
99m Technetium 128x128 99m Technetium



Parathyroid Scan . 876.9 MBq (23.70 mCi) Sestamibi iv NM66
Parathyroid Delay Phase Whole body 5/03/2013 Parathyroid Delay Phase Whole body 5/03/2013
% %
iv
e

R R
o |
- Ea

L

0 | i}
= ANT 5484K 256x1024 POST 3722K 256x1024 | | ANT 5484K 256x1024 POST 3722K 256x1024

(B:0%.T.7%)

(B:0%,T:4%)

injection: supine

Acquisition: supine

Parathyroid scan with whole body, planar and pinhole images was
performed at 5 minutes (early) and 2 hours (delayed) after

intravenous injection of 23.7 mCi Tc-99m sestamibi.

This study shows:
1. persistent focal uptake in the implant site.

2. no focal uptake with fair wash-out in each thyroid bed.

It is our understanding that the 33 y/o man has secondary

hyperparathyroidism s/p total parathyroidectomy and

autoimplantation in right forearm.

(iPTH=1555 pg/mL (2012-12-21), Ca: 10.4 mg/dL (2013-02-21))

Impression: The implanted parathyroid in right forearm is

hyperfunctioning.
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Parathyroid Delay Phase Static 5/03/2013
%

ANT DELAY 502K 256x256

%
100

mark
~ag

implant
o1t

POST DELAY 502K 256x256

o RT FOREARM a RT FOREARM
ANT DELAY 309K 256x256 POST DELAY 302K 256x256
Pinhole Delay phase 5/03/2013
i zoom=2 i
90 90 poid FR
= P % NEhERE 7Y
R R PRy Som
RN
< SN
i} 0
DELAY PHASE 100K 128x128 MARK DELAY PHASE 25K
99m Technetium 128x128 99m Technetium



Case?’

Pinhole Early phase 5/01/2017

Parathyroid scan with whole body, planar and % ANT 7
pinhole images was performed at 5 minutes E . I ”
(early) and 2 hours (delayed) after intravenous :

injection of 22.0 mCi Tc-99m sestamibi. *g e ’;‘"g' Lo

This study shows: R ¢ R YR
1. persistent focal uptake in right lower thyroid d . T
lobe.
2. no definite abnormal uptake elsewhere. 0 o
EARLY PHASE 100K 128x128 MARK EARLY PHASE 25K
99m Technetium 128x128 99m Technetium

It is our understanding that this 29 y/o woman
has (1) recurrent bilateral renal stones (2)
elevation of serum calcium (6.97 mg/dl; normal  pihe delay shase 12017
range 4.52-5.28 mg/dl) and r/o parathyroid ° AOE I
adenoma in right lower neck (2017-04-26 SONO)

at other hospital. =

*;75 cm
. . . o RN K . .
Impression: Hyperfunctional parathyroid R S R -.
adenoma in right lower thyroid lobe is - d g< SN
considered.
0 0
DELAY PHASE 100K 128x128 MARK DELAY PHASE 12K
99m Technetium 128x128 99m Technetium
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Case3

Pinhole Early Phase 7/18/2019
% %
1m

Parathyroid scan with whole body, planar

and pinhole images was performed at 5 * »

minutes (early) and 2 hours (delayed) after "ms““
intravenous injection of 21.2 mCi Tc-99m

; N
MIBI. 3 ’

This study shows: * ® -

25

1. persistent focal hot uptake in upper zone ; i .
of left thyroid bed.

o
o

2. no abnormal uptake at autoimplantation

S | te . ANT 100K 128x128 Thyroid Mark 100K 128x128

It is our understanding that this 58 y/o A

male has (1) bilateral RCC, s/p NxUx on

2014-03-14 (2) ESRD under H/D (3) 2nd & ®

hyperparathyroidism, s/p total Fm
parathyroidectomy*4 + autoimplantation. Y

This time, recurrence hyperparathyroidism ,';, ?

is noted. B3 -

Impression: Hyperfunctional parathyroid i A rSN
lesion in upper zone of left thyroid bed is .

considered. . -
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Case4d

Parathyroid scan with whole body, planar
and pinhole images was performed at 5
minutes (early) and 2 hours (delayed) after
intravenous injection of 20 mCi Tc-99m
sestamibi. SPECT/CT was performed
between early phase and delayed phase.

This study shows

1. persistent focal uptake in left lower neck,
coregistrated to a 0.8 cm nodule on
SPECT/CT.

2. normal appearance of size in both
thyroid lobes.

It is our understanding that the 46 y/o man
has hypercalcemia and high PTH. Lab data
on 2019-06-04: Ca= 9.7 mg/dL, IP= 2.9
mg/dL and iPTH = 141.2 pg/mL.

Impression: An ectopic parathyroid gland in
left lower neck is favored.

Pinhole Early Phase 6/04/2019
%

1]

A <« 5cm
,‘ '

et
e

A «<«—SN.

ANT 100K 128x128

Pinhole Delay Phase 6/04/2019
9

90

Thyroid Mark 6777cts 128x128

B <« SN
T -

ANT 100K 128x128

Thyroid Mark 3365cts 128x128
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Case5b

Parathyroid scan with whole body, planar and pinhole P Ea i OB OV o 7
images was performed at 5 minutes (early) and 2 hours g
(delayed) after intravenous injection of 20.1 mCi Tc-99m
sestamibi. ® < ECM
This study shows:

1. persistent focal uptake in right lower neck, below
right thyroid level, probably in superior mediastinum.
2. homogeneous uptake in left thyroid with delayed
washout in its upper part.

< sN

" T\.—.‘l_i'u v

o
o

3. relative more uptake in right thyroid without delayed
h P 9 Y Y EARLY PHASE 100K 128x128 MARK EARLY PHASE 37K
washout. 99m Technetium 128x128 99m Technetium

It is our understanding that the 63 y/o man has (1)
ESRD under H/D (2) tertiary hyperparathyroidism.
Lab data (2017-08-25): i-PTH: 1042 pg/ml, Ca = 9.1
mg/dL, IP = 4.4 mg/dL.

SONO (2017-07-18): (1) enlargement of bilateral
parathyroid glands (~ 2.4 cm), favor parathyroid
hyperplasia (2) multiple heterogenous hypoechogenic
nodules (0.2-0.8 cm) within both lobes of thyroid,
mostly multinodular goiter.

Pinhole Delay phase 9/25/2017
0

8 <« s5cm

#$ <«—5sN

Impression:
1. Ectopic parathyroid adenoma in right lower neck / " .

superior mediastinum is considered. DELAY PHASE 100K 128x128 MARK DELAY PHASE 21K
2. Parathyroid hyperplasia in left upper thyroid bed is 99m Technetium 128x128 99m Technetium
suspected.
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Q DT AR ﬁ_%égé,ﬂt%;};z g e PFAg T ff’%’;ﬁ'\’;ﬁ'\@’v’f B E ;],gn;jt\a;jt\
45 2 [108-2-8]

A.131I-Nal
B.99mTc-sestamibi

C.99mTc-pertechnetate
D.123I-IMP
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Q : i1 5OOMTC-MIBI{E2~3 | i srig = o g g
ﬁ'f".‘_?,.ﬁﬁ,ﬁ, g\": 71| &L i Fj Ef.?[108 1- 42]

At § A28 Jkg &«Eiﬁﬁiéﬁ;p 4% (hotspot) 2k &l " <H§LE'J$@
it a4 (cold spot) 2%

B.>t 1 j}; Az ® ;]UAB;’]L B H;’]l\jzjg g IR % b5 % (hot SpOt) 2 1

C.v & ’9!]1’9!]1)?”)% B oo Hﬁufﬂﬁ | & &5 (cold spot) 22 ik

D.> 7 @ & HJ]ijfﬂ/ﬁa Boowl? gk ’gfjl}fﬂ&g st s % (hot spot) 221
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Q: TolmfEie s ? i * 2t iiplgl 7 kg (parathyroid
tumor) ? [107 2- 47]

A.99mTc-sestamibi ~123I-Nal
B.201TI-TICI ~123I-Nal

C.67 Ga-citrate ~123I-Nal
D.201TI-TICl /99mTc-pertechnetate
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Q: 7 AP s E s T R Bk & &M 2[107-1-6]

A.123I-Nal
B.99mTc5+-DMSA
C.99mTc-sestamibi
D.99mTc-pertechnetate
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Q : Bl " s E 799mTc-sestamibis 4 o+ »

Shaz D) PR

Ak
B.%
C.&
DF',

LR
LR
T%&
FA R

B F ek RAPHER
, TIRS R
;&ﬁéﬁﬁimﬁ%%%
; T IRL R

=10
Pl Al LI B 5 R ?[103-1-42]
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Q: Tr|mIm EF digital subtraction%*l“—' Ak f]lr‘éﬁ e 5 ? [98-2-36]
A,k s200TICLE B2 68 » £ 715 Na®®™TcO, » BF 3 ¥
B.;t;‘iﬁ#Na99mTcO4'i%R 6 A3 520ITICl » B F 3 2

C.F pFi1 54Na®mTcO, v 2 201TICl > A99MTeag 224 16 £ 201T1:8

D. F pF1 5+Na2®MTcO, 12 2 20ITICl > F pFig 2

Q: o+ 4 Bliasf3 mCi 9201TI-TICI =5 mCiz99mTc-pertechnetate - i
F AU R R A Wi F R RIEE 0 ¥ 201TI-TICI 82 %up 2 99mTc-
pertechnetate ® i FlephiE R 5 T AR fde 4«7 2% ? [111-2-45]

A.E';IMT\ B. & -;w:]i C.v@:,,:zﬂ% D.ﬁz‘fﬂ@

Q: 5 W al7 RMER =F QAP G2 it > T r7lPF 2 ae? [110-1-42]
A.123I-Nal# ffde'z 99mTc-pertechnetate® if
B.99mTc-pertechnetate ffde ik 99MTc-MIBIR if
C.99mTc-MIBI¥ ffdeiz 1231-Nal#’ i
D.99mTc-pertechnetate®’ fg»\jr",f 131I-Nal#’ i
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Q: 1 Tc-99m MIBI g#4p 4 (dual phases scanning
) KRBT AR EREEE > B S BRI (early phase

image) - S3i i s4& (8 5 A7 7 [97-2-34]

A. 5-15 » 45
B. 30-45 ~
C. 60-75 »
D. 90-100 4~ 4

&8
48
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Thank you!!




