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Abstract
We investigated the diagnostic capabilities of I-131, Tl-201, and Tc-99m-MIBI (hexakis-2methoxyisobutyl- isonitrile) scintigraphy for thyroid cancer metastases after total thyroidectomy
over the entire body and for every locus before and after thyroid bed ablation. After total thyroidectomy of thyroid cancer, 36 cases were subjected to I-131 treatment 64 times. They consisted of 17
men and 19 women with 31 papillary carcinomas and 5 follicular carcinomas. Their ages were 22–
75(an average of 60.5+/-12.3) years. I-131 scintigraphy(I-131), Tl-201 scintigraphy(Tl-201), and
Tc-99m- MIBI scintigraphy (Tc-99m-MIBI) were performed. We defined the metastases as those
cases in which serum thyroglobulin (Tg)increased significantly or in which we were able to prove
the lesions on CT (computed tomography), MRI (magnetic resonance imaging) or bone scintigram. Three radiology medical specialists visually evaluated each scintigram and calculated the
sensitivity, specificity, and likelihood ratio. For whole-body sensitivity, both Tl-201 and Tc-99mMIBI were high before ablation and I-131 was high after ablation. Before ablation, the negative
likelihood ratio was less than 0.1 for Tl-201 and Tc-99m-MIBI, while the positive likelihood ratio
was more than 10 for Tl-201. After ablation, the positive likelihood ratio for I-131, Tl-201, and
Tc-99m-MIBI was more than 10. The sensitivity of the mediastinum was appropriate, except for
I-131 before ablation, and the sensitivity of the lung before and after ablation was inferior for either tracer. The specificity of the cervix for I-131 before ablation was markedly deteriorated, but
it increased after ablation.
KEYWORDS: I-131scintigraphy, Tl-201 scintigraphy, Tc-99m-MIBI scintigraphy, thyroid cancer metastases
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Diagnostic Capabilities of I-131, Tl-201, and Tc-9 9 m-MIBI
Scintigraphy for Metastatic Diﬀerentiated Thyroid
Carcinoma after Total Thyroidectomy
Shunji Fujie, Yoshihiro Okumura, Shuhei Sato , Shiro Akaki,
Kuniaki Katsui, Kengo Himei, Mitsuhiro Takemoto, and Susumu Kanazawa
Department of Radiology, Okayama University Graduate School of
Medicine and Dentistry, Okayama 700‑8558, Japan

We investigated the diagnostic capabilities of I-131, Tl-201, and Tc-99m-MIBI (hexakis-2-methoxyisobutyl-isonitrile) scintigraphy for thyroid cancer metastases after total thyroidectomy over the
entire body and for every locus before and after thyroid bed ablation. After total thyroidectomy of
thyroid cancer, 36 cases were subjected to I-131 treatment 64 times. They consisted of 17 men and
19 women with 31 papillary carcinomas and 5 follicular carcinomas. Their ages were 22‑75 (an
average of 60.5± 12.3) years. I-131 scintigraphy(I-131), Tl-201 scintigraphy(Tl-201), and Tc-99mMIBI scintigraphy (Tc-99m-MIBI) were performed. We deﬁned the metastases as those cases in
which serum thyroglobulin (Tg)increased signiﬁcantlyor in which we were able to prove the lesions
on CT (computed tomography), MRI (magnetic resonance imaging) or bone scintigram. Three
radiology medical specialists visually evaluated each scintigram and calculated the sensitivity,
speciﬁcity, and likelihood ratio. For whole-body sensitivity, both Tl-201 and Tc-99m-MIBI were
high before ablation and I-131 was high after ablation. Before ablation, the negative likelihood
ratio was less than 0.1 for Tl-201 and Tc-99m-MIBI, while the positive likelihood ratio was more
than 10 for Tl-201. After ablation, the positive likelihood ratio for I-131, Tl-201, and Tc-99m-MIBI
was more than 10. The sensitivity of the mediastinum was appropriate, except for I-131 before
ablation, and the sensitivityof the lung before and after ablation was inferior for either tracer. The
speciﬁcity of the cervix for I-131 before ablation was markedly deteriorated, but it increased after
ablation.
Key words: I131 scintigraphy, Tl201 scintigraphy, Tc99mMIBI scintigraphy, thyroid cancer metastases

he standard therapy for diﬀerentiated thyroid
cancer is surgical resection followed by
radioiodine (I131) ablation［1］. Despite this eﬀective
treatment, theoverallrecurrencerateofthyroid cancer is
20 ［2］
. Apart from the growth of metastases from
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diﬀerentiated thyroid cancer, which is comparativelyslow
and passes without symptom, discoveryis often late and
thus therapeutic time is lost［3］.
Conventional imaging modalities used for surveillance
include CT (computed tomography) for detecting lung
metastases, MRI (magnetic resonance imaging)for brain
lesions, and ultrasonography for cervical nodal metastases. However, radioisotopicexamination is comparable
［1］, and I131 scanning (I131)is indispensable for the
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management of patients with diﬀerentiated thyroid cancer
［4］.
Serum thyroglobulin (Tg) is a glycoprotein 660,000
Daltons in sizethat is normallysequestratedinthefollicles
of the thyroid gland and plays a central role in the
synthesis and storageofthyroid hormones［5］. Patients
with diﬀerentiated thyroid cancer are followed up after
thyroidectomy by serial Tg estimation and I131 whole
body scanning［6, 7］. Even if their Tg level increases,
I131 does not accumulate, and therefore the other
diagnostic method is indispensable［8］
.
Theaccumulation ofTl201 in lung cancer, malignant
lymphoma, and parathyroid tumor other than
diﬀerentiated thyroid cancer as a tracer for oncoscintigraphyas well as myocardial scintigraphydepends on blood
ﬂ
ow and Na KATPase［9‑11］. On the other hand,
the accumulation of Tc99mMIBI (hexakis2methoxyisobutylisonitrile) reﬂ
ects mitochondrial metabolism
［12］, but Tc99m MIBI atypically accumulates in the
metastatic lesions ofthyroid cancer［9］. In thecaseofa
high level ofTg and negativeI131, Tl201 and Tc99mMIBI scintigraphy is better［13］
. More than 50 of
cases for which I131 was normal arepositivefor Tl201
and Tc99mMIBI［14］. However, they confused
before ablation cases with after ablation cases for I131.
A consensus has not yet been obtained regarding the
detectabilityofsystemicmetastaticlesions ofdiﬀerentiated
thyroid cancer by I131, Tl201, and Tc99mMIBI
before and after ablation, as reported by Dadparvar
［15］. Furthermore, thediagnosticcapabilityfor allsites
before and after ablation of I131 has not been reported
on. Therefore, wecompared thediagnosticcapabilities of
I131, Tl201, and Tc99mMIBI scintigrams of the
entire body and all loci before and after ablation.

Tc99mMIBI, and bone scintigraphy were performed
during this period.
Based on several reports［3,9,16, 17］
, we deﬁ
ned
the cases as metastatic when TSH (thyroid stimulating
hormone)was greater than or equalto 50μU/mland Tg
(immunoradiometricassay, less than 35ng/ml)was more
than 30ng/ml, or when TSH was less than 50μU/ml
and Tg was more than 10ng/ml, or we were able to
prove the lesions on CT, MRI or bone scintigram.
The number of metastatic regions totaled 69, including 12 regions in the cervix, 41 regions in the lung, 6
regions in themediastinum, 7 regions in thebone, and 3
regions in the meninx.
Tl201 and Tc99mMIBI
scintigraphywas performed using adoubleheaded gamma
camera (7200A/DI, 9300A/DI, Toshiba, Tokyo,
Japan) ﬁ
tted with a lowenergy parallel hole collimator.
Brieﬂ
y, planar images were obtained 5 min after intravenous administration of74 MBq ofTl201 or 555MBq
of Tc99mMIBI. SPECT (single photon emission
computed tomography)images werethen obtained 20 min
later. The energysetting was 70keV ± 10 for Tl201
and 140keV ± 10 for Tc99mMIBI. Images were
acquired on a 64× 64 pixel matrix with 60 angular steps
over 360 degrees at 30 sec per step. The data was
reconstructed utilizing a Butterworth preﬁ
lter and ﬁ
ltered
backprojection with a Ramp ﬁ
lter.
For I131 scintigraphy, the patients orally received
3.7‑5.55GBq INa, and most scintigraphywas performed 48 h later, except for 1 case for whom scintigraphy
was performed 7 days later. Planar images wereobtained
bymeans ofadoubleheaded gammacamera(7200A/DI,
9300A/DI, Toshiba, Tokyo, Japan) with a mediumenergy parallel hole collimator, where the energy setting
was at 364keV ± 10 .
Wedeﬁ
ned ablation fortheﬁ
rst timeas beforeablation
Materials and Methods
and ablation after the second time as after ablation. We
Our subjects were patients with diﬀerentiated thyroid also divided thebodyinto 5 areas: cervix, lung, mediascancer after total thyroidectomy and I131 therapy had tinum, bone, and other. Iftherewas adeﬁ
niteaccumulabeen performed in our institute from August, 1999 to tion in one place in each part, as with metastasis or
June, 2003. There were 36 patients treated atotal of64 recurrence, wedeﬁ
ned it as being increased accumulation.
times. They consisted of 17 men and 19 women. Their Regarding accumulation in the 64 cases, 3 kinds of
ages ranged from 22 to 75 years, with an average of scintigram, I131, Tl201, and Tc99mMIBI, were
60.5± 12.3 years. The histopathological examinations visuallyinterpreted. Wedeﬁ
ned thecaseforaccumulation
performed were as follows: 31 papillarycarcinomas with being equalor lower than thebackground as no accumula52 samples taken and 5 follicular carcinomas with 12 tion, and accumulation being higher than the background
samples taken. We measured Tg before I131 therapy as increased accumulation. Allimages wereinterpretedby
during 3 weeks of iodine limitation. In addition, Tl201, 3 consultants, including 2 nuclear specialists, byconsen-
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Results

sus.
To evaluate diagnostic
capabilities, wecalculated thesensitivity, speciﬁ
city, and
positive and negative likelihood ratios.
The positive and negativelikelihood ratios weretheindex for which thenumber
ofmetastaticcases was taken to bethenumerator and the
number of nonmetastatic cases the denominator, among
positive or negative cases, respectively. The positive
likelihood ratio was considered to besigniﬁ
cant for values
above10, and thenegativelikelihoodratiowas considered
to be signiﬁ
cant for values under 0.1. We used χ
analysis for diagnostic capabilities of each tracer for the
entire body before and after ablation. A P value of less
than 0.05 was considered statistically signiﬁ
cant.

Table 1 Results of postoperative diagnostic studies before I131
ablation for patients with thyroid carcinoma
I131

Tl201

Tc99mMIBI

TP
TN
FP
FN

9
106
20
15

14
124
1
11

14
122
3
11

Sensitivity(%)
Speciﬁ
city(%)
LR (＋)
LR (−)

38
84
0.45
0.14

56
99
14.00
0.09

56
98
4.67
0.09

(region)

Fortheentirebodybeforeablation, thesensitivityand
speciﬁ
city were slightly high for Tl201 and Tc99mMIBI in comparison with I131. Tl201 was the highest
for the positive likelihood ratio, with a value of 14. For
the negative likelihood ratio, Tl201 and Tc99mMIBI
were less than 0.1, but I131 was 0.14 (Table 1).
For the entire body after ablation, the sensitivity of
I131 increased and thesensitivityofTl201 and Tc99mMIBI decreased. Thespeciﬁ
cityofboth tracers was high,
and no diﬀerences wereobserved. Thepositivelikelihood
ratio was found to be more than 10 for both tracers.
However, the negative likelihood ratio was not less than
0.1 for either of them (Table 2).
The speciﬁ
city of I131 was statistically signiﬁ
cant
(P ＜ 0.05)before and after ablation (Table 3).
Thesensitivityand speciﬁ
citybeforeand after ablation

Table 2 Results of diagnostic studies after I131 ablation for
patients with thyroid carcinoma

TP
TN
FP
FN
Sensitivity(%)
Speciﬁ
city(%)
LR (＋)
LR (−)

TP, truepositive; TN, truenegative; FP, falsepositive; FN, falsenegative; LR(＋), positive likelihood ratio; LR(−), negative likelihood ratio.
LR＋ values of 10 or greater and LR-values of 0.1 or smaller are
consistent with a test with considerable diagnostic value.
metastaticregions were divided into 5 areas: neck, lung, mediastinum, bone, and other.

Table 3

101

I131

Tl201

Tc99mMIBI

28
122
2
18

21
124
1
24

20
124
1
25

61
98
14.0
0.14

47
99
21.0
0.19

44
99
20.0
0.20

(region)

TP, truepositive; TN, truenegative; FP, falsepositive; FN, falsenegative; LR(＋), positive likelihood ratio; LR(−), negative likelihood ratio.
LR＋ values of 10 or greater and LR-values of 0.1 or smaller are
consistent with a test with considerable diagnostic value.
metastaticregions were divided into 5 areas: neck, lung, mediastinum, bone, and other.

Results of diagnostic studies before and after I131 ablation for patients with thyroid carcinoma
Sensitivity(%)

before ablation
after ablation
P

Speciﬁ
city(%)

I131

Tl201

Tc99mMIBI

I131

Tl201

Tc99mMIBI

38
61
0.108

56
47
0.285

56
44
0.212

84
98
0.0000313

99
99
0.478

98
99
0.614

P＜ 0.05, χ test
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for the scintigram of each region are shown in Table 4.
For thecervicalregion, lymph nodemetastasis before
ablation occurred in 5 cases (local recurrence: 1 case),
and lymph node metastasis after ablation occurred in 7
(local recurrence: 1 case). The sensitivity decreased
slightly for both tracers before and after ablation. For
Tl201 and Tc99mMIBI, thesensitivitywas appropriate
in comparison with I131 before and after ablation, while
the speciﬁ
city was appropriate except for I131 before
ablation.
For the lung, the sensitivity of each scintigram was
less than 50 , but the speciﬁ
city was 100 for all
scintigrams.
For the mediastinum, there was no accumulation of
I131 for 2 cases before ablation. However, for all 4
cases after ablation, the accumulation was present. The
sensitivity levels of Tl201 and Tc99mMIBI were 100
, but the speciﬁ
city was not. For before ablation, a
falsepositive was observed for one Tl201 case and two
Tc99mMIBI cases, and for after ablation one Tl201
case and one Tc99mMIBI case were observed. In all
cases the tracer seemed to be accumulated in the blood
pool.
For the bones, the sensitivity of I131 was 100
beforeand after ablation, but thesensitivityofTl201 and

Table 4

Tc99mMIBI was 40 after ablation and decreased
before and after ablation. The speciﬁ
citywas appropriate
beforeand after ablation. For I131, 1 falsepositivecase
was observed after ablation.
For meningeal metastases, all tracers were observed
before ablation. For 2 cases I131 was observed after
ablation, but for Tl201 and Tc99mMIBI thesensitivity
decreased. Thespeciﬁ
citywas appropriatefor all tracers.
There was almost complete agreement between the
results with Tl201 and Tc99mMIBI before and after
ablation. However, for Tc99mMIBI there were many
falsepositives in comparison with Tl201, and the positive likelihood ratio was low before ablation.
Among the cases examined, 1 was a 66yearold
woman with atumordiagnosed as localrecurrent papillary
cancer before ablation, where her Tg was 470ng/ml
(Fig. 1A). Theaccumulation ofI131 was not observable
in thetumorbecauseofits accumulationinthethyroidbed
(Fig. 1B). However, wedid observeincreasedaccumulation of Tl201 (Fig. 1C)and Tc99mMIBI (Fig. 1D).
Another case was that of a 67yearold woman with
right 8th rib metastasis from follicular carcinoma after
ablation, for whomtheTg was 13.2ng/ml(Fig. 2A). A
Tc99mHMDP (hydroxymethylene diphosphonate)bone
scintigramshowed decreased accumulation inherright 8th

Sensitivityand speciﬁ
citybefore and after ablation of scintigraphyfor various sites
Sensitivity(%)

Position

Nuclide

Speciﬁ
city(%)

Before(n＝ 30)

After(n＝ 34)

Before(n＝ 30)

After(n＝ 34)

Cervix

I131
Tl201
MIBI

60.0 (3/ 5)
100 (5/ 5)
80.0 (4/ 5)

57.1 ( 4/ 7)
85.7 ( 6/ 7)
71.4 ( 5/ 7)

20.8 ( 5/24)
100 (24/24)
95.8 (23/24)

100 (27/27)
100 (27/27)
100 (27/27)

Lung

I131
Tl201
MIBI

21.4 (3/14)
35.7 (5/14)
35.7 (5/14)

44.4 (12/27)
33.3 ( 9/27)
29.6 ( 8/27)

100 (16/16)
100 (16/16)
100 (16/16)

100 ( 7/ 7)
100 ( 7/ 7)
100 ( 7/ 7)

Mediastinum

I131
Tl201
MIBI

0 (0/ 2)
100 (2/ 2)
100 (2/ 2)

100 ( 4/ 4)
100 ( 4/ 4)
100 ( 4/ 4)

100 (28/28)
96.4 (27/28)
92.9 (26/28)

100 (30/30)
96.7 (29/30)
96.7 (29/30)

Bone

I131
Tl201
MIBI

100 (2/ 2)
50 (1/ 2)
100 (2/ 2)

100 ( 5/ 5)
40 ( 2/ 5)
40 ( 2/ 5)

100 (28/28)
100 (28/28)
100 (28/28)

96.6 (28/29)
100 (29/29)
100 (29/29)

Others

I131
Tl201
MIBI

100 (1/ 1)
100 (1/ 1)
100 (1/ 1)

100 ( 2/ 2)
0 ( 0/ 2)
50 ( 1/ 2)

100 (29/29)
100 (29/29)
100 (29/29)

100 (32/32)
100 (32/32)
100 (32/32)

The number of metastatic regions totaled 69.

http://escholarship.lib.okayama-u.ac.jp/amo/vol59/iss3/5

4

Fujie et al.: Diagnostic capabilities of I-131, TI-201, and Tc-99m-MIBI

June 2005

Scintigraphy for Thyroid Cancer Metastases

103

Fig. 1 Images from Case 1, a 66yearold woman who had a tumor diagnosed as papillarycarcinoma with local recurrence and multiple
lung metastases. Alocal recurrent mass was noted byCT(arrow)A. I accumulated in the thyroid bed B, but a Tl scintigram C and a
TcMIBI scintigram D showed more prominent and extensive uptake in accordance with a local recurrent mass.

rib, and this was diagnosed as bonemetastasis(Fig. 2B).
Tl201 and Tc99mMIBI showed no accumulation in the
right 8th rib (Fig. 2D, Fig. 2E), but I131 showed
increased accumulation in the rib (Fig. 2C).

Discussion
We studied the diagnostic capabilities of nuclear
medicine examinations with respect to metastatic foci for

Produced by The Berkeley Electronic Press, 2005

diﬀerentiated thyroid carcinoma oftheentirebodyand all
sites before and after ablation. For the entire body,
Tl201 and Tc99mMIBI were found to be appropriate
diagnostictracers beforeablation, and I131 was found to
be appropriate after ablation. This is because I131 has
lower sensitivity and speciﬁ
city and positive likelihood
ratio than Tl201 and Tc99mMIBI, and becauseTl201
and Tc99mMIBI are superior to I131 regarding their
negative and positive likelihood ratios. For Tl201, the

5
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Fig.2 Images from Case 2, a 67yearold woman with rt. 8th rib metastasis from follicular carcinoma. An osteolytic lesion was noted by
CT(arrow)A. A Tc-HMDP bone scintigram showed a bone lesion at the rt. 8th rib (arrow)B. A I scintigram showed extensive uptake
in accordance with rt. 8th rib metastasis C. A Tl scintigram D and a TcMIBI scintigram E showed no uptake bythe rt. 8th rib.

http://escholarship.lib.okayama-u.ac.jp/amo/vol59/iss3/5

6

Fujie et al.: Diagnostic capabilities of I-131, TI-201, and Tc-99m-MIBI

June 2005

Scintigraphy for Thyroid Cancer Metastases

105

［21］. Thelowsensitivity
positive likelihood ratio is at its highest at 14.
diﬀerentiated thyroid carcinoma
With regard to why the sensitivity of I131 is low of I131 and Tl201 in lung metastases for identifying
before ablation accumulating in thethyroid bed［18］, we lesions of 1mm by CT in comparison with bone metasbelieve that accumulation in theresidual tumor and recur- tases and lymph nodemetastases probablyoccurs because
rent lesion is relativelydecreased and can be overlooked. it is hard to detect aberrant accumulation byradioisotope
On the other hand, although the sensitivity of I131 examination for which the spatial resolution is inferior
increases for theentirebodyafter ablation, thesensitivity ［18］. It was diﬃcult to ﬁ
nd lung metastases for Tl201,
of Tl201 and Tc99mMIBI deteriorates. Our results dueto thelowenergyand degradation oftheimaging and
diﬀered fromareport byDadparvar in which thesensitiv- contrast due to scattered radiation［22］
.
ity of I131 rose after ablation［15］.
It is desirable to use both I131 and Tl201 for the
‑
It has been reported that thesensitivityofI131 is 47
metastatic foci, except in the case of lung metastases,
84 and its speciﬁ
cityis 96‑99 ［5, 9］, but allreports instead of onlyusing I131［23］. These techniques are
show mixed results for before and after ablation. We eﬀective for searching before ablation for metastatic
found good speciﬁ
citysimilarto that described in previous lesions other than lung metastases. We investigated the
reports, but the sensitivitybefore ablation was lowat 38 diagnostic capabilities for the cervical region and medias, and thesensitivityafter ablation also tended to below tinal lymph nodes and found that Tl201 and Tc99mat 61 . The reason why the sensitivity after ablation MIBI were superior tracers. For the cervical region, in
rose appears to be that the accumulation for residual our study the speciﬁ
city before ablation for I131 was
tumors or recurrent lesions is relatively increased. poor, because I131 accumulates in the thyroid bed even
Regarding the reason whythesensitivitybeforeand after in cases without metastases or recurrence. In thecervical
ablation was low, in most cases there is a period of ２ region, thecervical echo examination［1］or combination
days before imaging byI131 administration, as reported Tl201 scintigraphy can be used jointly to check for
［18］, to allowforinsuﬃcient washing cervical metastases.
byOkuyamaet al.
of the background. It is possible that we could not
It was reported that the positive rate of metastatic
conﬁ
rm I131 accumulation in small lesions.
lymph nodedetection including for thecervix and mediasIn our study, both before and after ablation, the tinum is 78 by I131, 39 by Tl201, and 56 by
［
］
sensitivity and speciﬁ
city of Tl201 and Tc99mMIBI Tc99mMIBI 9 , and Tc99mMIBI is superior for
were observed to be within the ranges noted on previous detection in comparison with I131［17, 24］. Webelieve
studies, which reported that the sensitivity of Tl201 is there were falsepositive cases in Tl201 and Tc99m45‑94 ［16］and its speciﬁ
cityis 82‑97 ［19］, while MIBI for mediastinal lymph nodes because of atypical
the sensitivityofTc99mMIBI is 36‑100 ［5, 9, 20］ accumulation (socalled blood pooling)in themediastinum
‑
［
］
and its speciﬁ
city is 89 94
5, 9, 20 . However, due to a secretion, a leakage, or an inﬂ
ammation.
compared with before ablation, the sensitivity after ablaFor thyroid cancer with bonemetastasis, theprognotion deteriorated. We thought that the causes were the sis is poor and the10year survivalrateis less than 20
degradation ofmetabolism, blood ﬂ
owdegradation, and a ［25］. In addition, thesensitivityofbonescintigraphyto
disorder ofthe cell membranedueto thyroid gland tissue bone metastatic lesions is low, and the retrieval of bone
dysfunction. The reason is that the accumulation of metastasis by the optimum nuclide is generally required.
Tc99mMIBI reﬂ
ects mitochondrial metabolism［12］, There is a bulletin assuming that Tl201 and Tc99mand theaccumulation ofTl201 depends on blood ﬂ
owand MIBI may be better than I131 for detecting bone
Na KATPase［9］
.
metastasis［18, 26］, but we found that the detection
We could not ﬁ
nd a report that divided everysection capabilities of I131 are appropriate.
into before and after ablation for I131, over the range
With respect to thediagnosticcapabilityofTl201 and
that we examined. In our study, the sensitivity was Tc99mMIBI in comparison with detectability, better
observed to be less than 50 for all tracers and the performanceis achieved using Tc99mMIBI than Tl201
positive rate oflung metastases was lower in comparison ［27‑29］. However, in our study, Tl201 performed
with areport which found that is 82 forI131, 55 for well, although large discrepancies were noted as
Tl201, and 46 for Tc99mMIBI［9］. Thelungs are mentioned in reports byReynolds and Seabold［14, 30］.
the most common site for distant metastases of Tc99mMIBI was inferior to Tl201 due to the high
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occurrence of falsepositive results. We expect improvements in diagnostic capabilities when Tl201 is used
before ablation.
Our studyhad somelimitations. Theﬁ
rst limitation is
that because before and after ablation there is little cases
to examine every site, we cannot conclusively comment
about the utility of this examination. The second limitation is that we could only make a conﬁ
rmation of lung
metastasis by CT examination and not by nuclear medicine examination. However, it seems that there are few
cases such as ours reported in the literature. The third
limitation is that this was not a complete prospective
study. The cases after the second therapy for which
ablation was performed more than twice were included in
our report. Thus, we cannot make a comparison before
and after ablation purely using threshold values that we
found.
In the future, PET (positron emission tomography)
systems may be prevalent. However, at institutions
without access to PET, we can expect improvements in
the detection of recurrence and metastasis after total
thyroidectomyusing I131 and Tl201 as complements to
each other.
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