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Usefulness of "F-FDG PET/CT in Locoregional Recurrence of Differentiated
Thyroid Cancer: Comparison PET/CT to PET and Neck Ultrasonography
for Biopsy-proven Lesions

Kun-Ho Kim, MD."”, Min-Ho Shong, MD,, Ph.D’, Young-Duk Seo, MD." Seong-Min Kim, M.D, Ph.D"

Department of Nuclear Medicine, Chungnam National University Hospital and College of Medicine, *Chungnam National
University, Department of Internal medicine, College of Medicine, Chungnam National University, Daejeon, Korea

Purpose: The aim of this study was to investigate the usefulness of "E-FDC PET/CT with neck ultrasonography
{neck US) in patients with recurrent, papillary thyroid cancer. Material and methods: This retrospective study
(December 2006 to April 2008) enrolled sixty-one patients (ninety-one lesions) who underwent high-dose Vl-ablation
therapy after total thyroidectomy, and evaluated recurred papillary thyroid cancer. All lesions were confirmed by
histopathology and compared histopathologic findings to PET, PET/CT, and neck US findings. Resuits: In sixty-one
patients (57 women, 4 men, age range, 24-81 years, mean 49 years; 61 papillary carcinomas), the sensitivity,
specificity, accuracy of | BF-FDC PET/CT was 87.2%, 64.0%, 78.1% on a patlent basis and 92.3%, 66.7%, 80.9% on
a lesion basis, respectively. The sensitivity, specificity, accuracy of BEFDG PET was 71.8% | (p=003}, 59.0%
(p=1.00), 67.2% (p=0.03) on a patient basis and 78.8% (p¢0.01} 64.1% (p="1.00), 72.5% (p =002 on a lesion basis,
respectively. The sensitivity, specificity, accuracy of neck US was 71.1% (p=0.07), 52.2% (p=0.75), 63.9% (p=0.05)
on a patient basis and 71.2% (p<0.01), 61.5% (p=1.00), 67.0% (p=0.06) on a lesion basis, respectively. Combined
BE-FDG PET/CT with neck US improved the sensitivity, specificity, accuracy to 94.7% (p=050), 82.6% (p=0.13),
902% (=003 on a patient basis and 96.2% (=050, 89.7% ({001, 93.4% ({007 on a lesion basis,
respectively. Conclusion: BF-FDG PET/CT demonstrated significantly higher sensitivity than neck US for the
detection of recurred papillary thyroid cancer lesions. Furthermore, combined “F-FDG PET/CT with neck US
showed more improved sensitivity, specificity, accuracy for diagnosis of recurrent papillary thyroid cancer. (Nucl
Med Mol Imaging 2009:43(5:411-420)
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Table 1. Baseline Characteristics of Study Subjects (n=61)

Characteristic Value
Age (year)
Mean+SD 49+12
Range 24~81
Sex
Female/ Male 57/4
Histologic type
Papillary thyroid cancer 61
AJCC Cancer Staging at diagnosis (2006)
Tx 4
T 4
12 1
T3 40
T4 12
NO 8
N1 53
Nla 24
N1b 29
MO 61
M1 0
Stage grouping
Stage | 27
Stage Il 1
Stage |l 18
Stage IV 15
Thyroglobulin (ng/mL)
Mean=SD 49+136
Range 0.1 ~ 806
Follow up months
Mean+SD 20+18
Range 3 ~ 95
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TSH)2 RIA-gnost KIT (Cis bio international, France),
Tg+ Thyroglobuline iIRMA KIT (Cis bio international,
France), anti-Tgs= RIAZENco TG Ab KIT (ZenTech,
Belgium) < o483, 24w 71--E(RIAMAT 280, Byk-
Sangtec Diagnostica, Germany) & Z3l =235t}

w= A FElelA AAE Z13(2006%) off ek TSH
©] 30 IU/mL °14< ol (off-T4) Tg@tel 2 ng/mL o144
A3, 8|2 TSH7F 24 325 5o o8] A2 A
(on-T4) oA TgRkel 1 ng/mL ©13d B-+E& 453 22
= Aesgo”

5. SAEA
PET, PET/CT, ZA¥&2L34AF 133 PET/CTS} 7
F-2ERAAE 6”71] H=3 Aol e B2 71EH 3
2 7152 F McNemar testS E3he] v, Tagtol
G ArEe AR SR
< AHgstanh 8 e +4 wgwel dstel
A2

4 &
> o i

¢

] =M (receiver operating characteristics
curve, ROC curve)& o83} cut-offibe Asisich
SPSS AXE °]°1(V8rsion 120K) & AHE-sl9al, BA4A14 &

R L 9 FF 9%, pakel 0051 Tl A% folsith

Z 1

1. ®F-FDG PET/CT®] AgASE 54
o4} 32 619 & “F-FDG PET/CTE %A 347, A

413



KunHo Kim, & 2l Usefuness o <0G PET/CT e Looregional Recurrence

& [fererigien Trwrain Cancer: Compadson PET/CT 10 2T and Neck Ultrasonography for Bioosy-proven Lesions

Figure 1. A 52-years-old woman underwent high-dose (55.5 GBq) radioiodine ablation after total thyroidectomy for papillary carcinoma.

Four years latfer, pohen‘r presented with serum thyroglobulin level of 6.4 ng/mL (TSH suppressed) and negative findings on

'l-whole

body scintigraphy. ®F-FDG PET/CT demonstrated small focl of hypermetabolism in left neck level Il (A-1), level lll (A-2), and level IV (A-3).
Also, neck ultrasonography shows metastatic lymph nodes in left neck level Il (B-1), level Il (B-2), and level IV (B-3). All lesions were
confirmed as metastatic papillary carcinoma by fine-needle aspiration biopsy.
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Figure 2. A 63-years-old woman with history of papillary thyroid cancer underwent high-dose (65.5 GBq) radiciodine ablation therapy
after fotal Thyroidedomy, Two years Iater, 8oo‘riem presented with serum thyroglobulin level of 806 ng/mL (TSH suppressed) and negative
findings on "'l whole body scintigraphy. "F-FDG PET/CT demonstrated focal hypermetabolic lesion in the right refrotracheal area (A).
But, that lesion could not be detected by neck ultrasonography (B). Hypermetabolic lesion in '*F-FDG PET/CT was confimed as

metastatic papillary carcinoma by fine-needle aspiration biopsy.
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7 Biopsy-proven Lesions

Figure 3. These were two discordant lesions between '*F-FDG PET/CT and neck ultrasono-
graphy. PET/CT did not show any hypermetabolic lesions in the left paratracheal area. But,
neck ulfrasonography showed small hypoechoic lesion in the left paratracheal area. All lesions
were confirmed as metastatic papillary carcinoma by histopathology. The size of each lesion
was 0.7 cm (A) and 0.5 cm (B).
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Table 2. Comparison of Diagnostic Accuracy among Imaging Modalities for Locoregional Recurrence on a Per patient Basis (n=61)

p-vaiue®
Sensitivity (%) Specificity (%) Accuracy (%) .
Sen® Spe® Acc?
PET/CT 87.2 50.0 77.0 003 1.00 003
PET 71.8 59.0 67.2
0.07 0.75 0.08
Neck US 711 522 63.9 050 013 0.03
PET/CT + neck US 94,7 82.6 90.2 ' ' '

“p-value which was compared PET/CT to other modality; PSensitivity; “Specificity: PAccuracy

Table 3. Comparison of Diagnostic Accuracy among Imaging Modalities for Locoregional Recurrence on a Per lesion Basis (n=91)

p-value®
Sensitivity (%) Specificity (%) Accuracy (%)
Sen® Spe® Acc?
PET/CT 92.3 64 80.2 001 100 00
788 64.1 25 001 1.00 006
Neck US 712 615 67.0 050 Py <001
PET/CT + neck US 96.2 89.7 93.4 ' ' '

Pp-value which was compared PET/CT to other modality; ®Sensitivity: “Specificity: ®Accuracy

Table 4. Comparison of PET/CT and Neck US in Locoregional Recurrence and Cervical Lymph Node Metastasis on Serum Tg Level on a Per lesion Basis

Off-14%

Tg < 2 ng/mL Tg = 2 ng/mL p-value
PET/CT 7/9 (77.8%) 25/27 (92.6%) 026
Neck US 6/9 (66.7%) 19/27 (70.4%) 1.00
On-14? Tg < 1 ng/mL Tg > 1 g/mL p-value
PET/CT 13/15 (86.7%) 18/16 (94.7%) 0.60
Neck US 8/15 (63.3%) 13/16 (81.3%) 0.14

POf-14; Withdrawal of thyroid-hormone over 2 weeks and elevated serum TSH over 30 1U/mL; POn-T4; During thyroid-hormonal

medication

Level IV 47019} neck Level VI 271, neck Level V 17192
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