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Management of Recurrent Thyroid Carcinoma with Negative

Diagnostic Radioiodine Whole-Body Scan

June-Key Chung, M.D.

Department of Nuclear Medicine, Seoul National University College of Medicine, Seoul, Korea

Abstract

Serum thyroglobulin measurement and 1-131 whole-body scintigraphy (WBS) are well-established metheds for the
detection of recurrence in the follow-up of patients with thyroid carcinoma. However, inconsistent results are
observed frequently, and these two methods are not always able to detect recurrence. In some patients, serum
thyroglobulin level is elevated but the WBS is negative, because the recurrent tumor is too small and below the
sensitivity of the diagnostic scan, or there is a dissociation between thyroglobulin synthesis and the iodine
trapping mechanism. In such cases, various nuclear imaging methods including TI-201, Tc-99m-sestamibi, and
F-18-FDG PET can be used besides anatomical imaging methods. Among them, FDG PET localizes recurrent
lesions in WBS-negative thyroid carcinoma with high accuracy. Several studies have suggested that empirical
high-dose |-131 therapy resulted in a high rate of visualization in post-therapy scans with evidence of subsequent
improvement. An important question is when to operate on patients with recurrent tumor. We believe that surgical
removal is the best means of treatment for patients with localized persistent tumor, despite the high-dose 1-131
therapy, with tumor in thyroid remnant, and with isolated recurrence in the lymph node, lung or bone. In addition,
we recommend palliative resection of locally unresectable mass with subsequent treatment with high-dose 1-131
therapy. Before -131 therapy, the evaluation of sodium-iodide symporter expression in thyroid carcinoma can
predict iodine uptake. Retinoic acid is known to induce redifferentiation, and to enhance 1-131 uptake in thyroid
carcinoma. Retinoic acid therapy may represent an alternative approach before high-dose 1-131 therapy. (Korean
J Nucl Med 2001:35:117-124)

Key Words: Thyroid carcinoma, 1-131 whole-body scan, Thyroglobulin, 1-131 therapy

M =

Received Apr. 13, 2001; accepted May 31, 2001
Corresponding author: June-Key Chung, M.D.

2
(J:»_l-_“
P
N

A ARE ghtell A A A A& (total

Department of Nuclear Medicine, Seoul National University
College of Medicine, 28 Yongon-dong, Chongno-gu, Seoul
110-744, Korea

Tel: 82-2-760-3376, Fax: 82-2-745-7690

E-mail: jkchung @plaza.snu.ac kr

thyroidectomy) $°oll zfubel-& 27| $lste] A
AdERER S FAR L WS AAENE

A7 o s Akt o] TR AARA 7164

i



118 ulgt=Helsls]x] : 4354 A3 % 2001

Aol Holgte] AR clFe] L-131e8
ARl £ A2 Ase wald? $ol 24l
A sHPdole] 77%, wiFe]2] 65%olA WA S
2 A Boll WS Belw, Bo Aol 36%ollA
© WA SAE X Ete s #) W] 9] &4
=}

e AR rtellA o] F A} LX) HA) ¢k
= 7357t ek AT Aol Qe A €A
AERAZEERL 83-96% 2] $hAjollA] Moz
ehiz, ol ulg ok 53 4% BHAAT
3 E&(Thyroid Stimulating Hormone, TSH)o| &
Aslo] Qi 79 P To] ok MY WARS
& AA2NL oK} dRIES} Yol 50-70% 9] <%
HEE Btk 3, 30-50%] AL WAL
48] 37 Yot 208 NGB vhebbeht
ofEth Aol AAY AR 2 A7 PR B A

o] 313 o}% ekl vhgel W gleh

WALSE Aol 4ot 444
o] J5lo] G el Aetsl 19
ohflofel dheh. A YA SL Ao
Hog et WA oIk ekS A, A
ol o}F Aol YA LS ATt B A%
A, Akl HAFEEAL TE S gont
&9 RS dolwlal A5 A, Aol 5.
Zo| Zolslo] Yol YA SLY HH7 e
%5 A, W4 TSHY 5t SRl 24 9
z

< A% A, B Fol HEAe] e el

h
T

=
X

it

N

dlo

e

o P fo mn

ok AW A B FEF ZA WL Folsbl
a7 flstel PAGGER ol IS AAe

3] Fslal, ¥% TSHE 30 ulU/mL o]
A% b AR ALY FYES o 5
57t Quek?

ARG =7 slellA e WA &4 AAaA o] &
Aeog e ¥4 IAFRERe] dgHel g
ol Autee %) Sjskel e A4 WS A%
slodof 3l 283}, CT, MRI, Thallium-201 &
78, Tc-99m sestamibi 27, F-18 fluorodeoxyglu-
cose Positron Emission Tomography (FDG PET)
Bol AgHch 295}, CT, MRI 52 32t =
F A HoIFY ANGFE A § AL,
Aetat gz Wyga HEEA Be FE
9t} Thallium-201-2- ¢zF el HFHel AL
Na-K ATPasc®] Z-gol] Ssto] 41353, Te-99m
sestamibis YzZF o] 7} GAFe nEZEE

of =t ASlell fJslo] FAZeA HHH} oI5

22702 24 Aderel A5k el =7} 11131 A4
277 vlgs, 1313 QRAlZe A2 7)Ao

FDG PET fA|ZellA E£xd At F7)st
AL ol g3t Gk Whgolh. HZ o]
2 Alell4] FDG PET2.2 gHg4re] Ajeis)
ollwlslA] Zrolfvla B35ty v} FDG PET
At E3tkeel wEt ok Ee] thart &
7b o5 2 ollde £ WA =3 FDG

i3

&

ot o

Table 1. Diagnostic Value of Several Radiopharmaceuticals for the Detection of Recurrence or Metastasis in

Differentiated Thyroid Carcinoma

Sensitivity

Specificity Accuracy

-131 25-100%(65%)
TI-201 31- 92%(68%)
Te-99m sestamibi 18-100%(73%)

)

F-18 FDG 71-100%(83%

-100%(100%)
88-100%(88%)
40-100%(85%)
95-100%(96%)

AT-N%(77%)
45-94%(77%)
31-99%(79%)
83-96%(88%)
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Fig. 1. I-131 whole-body scan and F-18-FDG PET in a patient with papillary thyroid carcinoma. Whole-body scan
shows no functional metastatic sites. FDG PET scan shows multiple sites of increased FDG uptake (arrows)
on both of the neck. Re-operation confirmed tumor recurrence in these lesions.

Table 2. Comparison of PET Findings, Size, and Pa-
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in Thyroid Cancer
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Diagnostic scan
(18.5 MBq)

L

Therapeutic scan
(9.25 GBq)

Fig. 2. Diagnostic and post-therapy scans in the same patient with papillary thyroid carcinoma. Diagnostic scan (185
MBq) shows no abnormal uptake in the neck and chest. However, post-therapy scan (9.25 GBq) reveals

diffuse intense uptake in both lung fields.

Table 3. Number of Patients and Lesions of
Additional uptake in Post-therapy Scan
compared to Diagnostic Scan

Additional uptake

Dx scan
Patient Lesion
2mCi 14/39(36%) 32/78(41%)
5mCi 5/14(36%) 13/37(35%)
10mCi 1/4(25%) 8/13(61%)
Total 20/57(35%) 53/128(41%)
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Table 4. Summary of Reported Posttherapy Scan Results after Empirical I-131 Therapy in Thyroglobulin-Positive and
Diagnostic Scan-Negative Patients with Thyroid Cancer

Authors
Pacini Pineda Schlumberger Ronga Pachucki Total
Patients (n) 17 17 25 10 7 76
Positive 16 16 18 7 4 61 (80%)
Thyroid bed 3 6 6 0 3 18
:eej?aiinum 4 ! 4 0 ] 6
Lung 9 3 8 7 0 27
Bone 0 0 1 0 0 ]
Negative 1 ] 7 3 3 15(20%)

Fig. 3. Immunohistochemical staining (A and B) and I-131 whole-body scan (C) of a patient
with papillary thyroid carcinoma. Immunohistochemical staining shows positive cells for
sodium/iodide symporter (arrows). Whole-body scan after therapy of 1.11 GBq I-131
shows functional metastatic lesions in the right neck (arrowhead). After second
treatment of =131, radioactivity in these lesions had completely disappeared.
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Fig. 4. Immunohistochemical staining (A and B), I-131 whole-body scan (C) and F-18-FCG
PET (D) of a patient with papillary thyroid carcinoma. Immunohistochemical staining
does not show any positive cells for sodium/iodide symporter. Whole-body scan after
therapy of 1.11 GBqg I-131 shows no functional metastatic sites except faint thyroid
remnant (arrow). FDG PET shows abnormally increased FDG uptake on the right side
of neck and in the mediastinum (arrowheads). Surgical resection of these lymph
nodes was performed and confirmed recurrent tumors.
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