Original Article

Impact of Postoperative Diagnostic **'I Whole Body

Scan with SPECT-CT on Staging, Risk Stratification and
Radioiodine Therapy Planning in Low risk Differentiated
Thyroid Cancer

Teeyasoontranon W, MD?*, Kaewchur T, MD*, Namwongprom S, MD?, Ekmahachai M, MD*

* Department of Radiology, Faculty of Medicine, Chiang Mai University, Chiang Mai, Thailand

Objective: To determine the potential use of postoperative diagnostic **'I whole body scan (***1 DxWBS) with single photon
emission computed tomography-computed tomography (SPECT-CT) on initial staging, risk stratification and ** therapy planning
in differentiated thyroid cancer (DTC) patients classified as being at low risk of recurrence based on clinical and histopathology.

Materials and Methods: Eighty DTC patients classified as low risk using the ATA 2009 risk stratification system based on
clinical and histopathology between 2014 and 2016 were retrospectively evaluated. Initial staging using the AJCC/TNM staging
system seventh edition was obtained. Initial ***] treatment planning was prescribed based on the protocol agreed by the authors
institution. Two nuclear medicine physicians interpreted the *** DxWBS with SPECT-CT independently and came to a consensus.
Staging, risk stratification and **'I treatment planning were re-evaluated based on additional ***1 DxWBS with SPECT-CT findings.

Results: Of the 36 patients aged under 45 years, *3*1 DxWBS with SPECT-CT detected nodal metastases in 12 patients (33.3%,
Nla=6, N1b=6), and bone with lung metastases in 1 patient (2.8%, M1=1), which changed the TNM staging in 1 patient (2.8%).
Out of the 44 patients aged more than or equal to 45 years, nodal metastases were detected in 13 patients (29.5%, N1a=8, N1b=5)
and nodal with lung metastases in 1 patient (2.3%, M1=1), leading to a change in the TNM staging in 14 patients (31.8%). Risk
stratification was changed from low risk to intermediate risk in 25 of 80 patients (31.3%) and to high risk in 2 of 80 patients
(2.5%). ***1 therapy planning was altered in 27 out of 80 patients (33.8%).

Conclusion: The postoperative use of *** DxWBS with SPECT-CT altered the initial staging, risk stratification and ***I treatment
planning based on the clinical and histopathology history alone in low risk DTC patients. Nodal and distant metastases were
detected leading to changes in the overall TNM staging in 18.8%, risk stratification in 33.8% and **'I treatment planning in
33.8% of the study.
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Postoperative management of differentiated
thyroid cancer (DTC) has changed significantly over
the last ten years. In the past, the routine treatment
of DTC was total thyroidectomy followed by an
adjuvant empirical fixed dose (3.7 to 7.4 GBq) of
radioactive iodine (RAI) therapy". Subsequently, a
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post-therapy RAI scan (post RxWBS) was performed
as a standard procedure to evaluate the residual
thyroid remnant and RAI avid regional or distant
metastases®. Nowadays, there is a trend to withhold
or decrease the amount of RAI activity to minimize
side effects due to radiation in patients. Accurate
staging and initial risk stratification are needed before
RAI therapy to guide treatment decisions, level
of RAI activity, prognostication, disease-specific
survival rate, and long-term surveillance strategy of
the individual patients. AJCC/UICC TNM staging is
recommended to predict the disease mortality, while
a risk stratification system is necessary to predict the
risk of disease recurrence®.
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According to the American Thyroid Association
(ATA) 2009 guidelines®, low risk stratification of
recurrence in DTC patients is defined as all of the
following: no local or distant metastases, no residual
macroscopic tumor, no tumor invasion of locoregional
tissues or structures, no aggressive histology (e.g., tall
cell, insular, columnar cell carcinoma) or vascular
invasion, and no evidence of '*'I uptake outside the
thyroid bed on the first post *'I treatment WBS if
RAI was given. In the present group of patients,
RALI ablation is not recommended, especially in
case of microcarcinoma, and either unifocal or
multifocal tumors. Low dose (1.11 GBq) thyroid
remnant ablation plays a role in some low risk
patients, while medium to high dose (3.7 to 7.4 GBq)
RAI therapy is now reserved for some of the
intermediate and high risk groups to eliminate regional
or distant metastases. However, lymph node and
distant metastases could be found in some patients
classified as initial low risk DTC based on clinical
and histopathology alone®. Low dose (1.11 GBq) RAI
activity is sufficient for thyroid remnant ablation®;
however, elimination of lymph node or distant
metastases may need higher doses of radioactivity.
The radiation absorbed dose to tumor should reach
8,500 cGy to successfully treat lymph node or distant
metastases”. Therefore, accurate initial evaluation of
regional and/or distant metastasis before RAI therapy
is necessary.

Either the use of diagnostic "*'I or '*I whole
body scan (DxWBS), with or without single photon
emission computed tomography-computed
tomography (SPECT-CT), have proved to be useful
techniques in the evaluation and follow-up of the
residual thyroid remnant or RAI avid regional/
distant metastases after radioiodine therapy in
patients with DTC® 'Y, However, accurate knowledge
surrounding the use of postoperative '*'I DxWBS
with SPECT-CT for initial staging, risk stratification
and management in low risk DTC patients is still
controversial.

The aim of the present study was to determine
the impact of the use of postoperative *'I DxWBS
with SPECT-CT on initial staging, risk stratification
and "'[ therapy planning in DTC patients identified
as being low risk stratification of recurrence. The
authors believe that postoperative *'I DxWBS with
SPECT-CT will detect and give the precise location
of regional and/or distant metastases, and the
findings will alter the staging, risk stratification
and "'l treatment planning in the present group of
patients.
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Materials and Methods
Patients

Acretrospective series of 80 low risk DTC patients
(73 female, 7 male, mean age 45.8 years, range 15 to
76 years) who underwent *'I DxWBS with SPECT-CT
imaging between January 2014 and December 2016
were retrospectively reviewed.

Patients were included if they were post near-
total or total thyroidectomy and classified as low risk
of recurrence based on clinical and histopathology
according to the ATA 2009 guidelines.

Patients were excluded if there were incomplete
medical records as regards the following data: clinical
history, operative findings, histopathology, serum
thyroglobulin (Tg) and thyroglobulin antibody (TgAb)
levels.

In accordance to the institute protocol, the post-
thyroidectomy DTC patients classified as low risk
based on the ATA 2009 guidelines, had *'I DxWBS
with SPECT-CT of neck and chest routinely performed
along with additional SPECT-CT images of the
specific regions based on equivocal lesions seen on
planar imaging. All patients kept on a low iodine diet
for 2 weeks. Thyroid hormone was withdrawn for 4
weeks before the scan. Serum TSH level on the day
of ¥ ingestion was more than or equal to 30 ulU/
ml. Postoperative '*'I DxWBS with SPECT-CT was
performed using '*'I activity of 37 MBq.

Table 1 showed the patient characteristics. The
mean tumor size was 2.0 cm, range 0.1 to 8.0 cm. The
mean stimulated serum Tg was 2.2 ng/ml, range from
undetectable to 8.7 ng/ml. The mean serum TSH was
78.3 ulU/ml, range 37.8 to 298.0 plU/ml.

Research plan

Clinical history, laboratory results, operative
findings and histopathology of each low risk DTC
patient were extracted from medical records and
reviewed. Initial staging based on the AJCC/TNM
staging system 7" edition'?, risk stratification based
on the ATA 2009 guidelines® and '*'I therapy planning
in accordance with the authors institute protocol
(Table 2) were prescribed. Two experienced nuclear
medicine (NM) physicians reviewed the postoperative
31T DxWBS with SPECT-CT findings independently.
The first NM physician was aware of the clinical
history, laboratory results, operative findings and
histopathology, while the second NM physician was
blinded. Any non-consensual readings were reviewed
and agreement reached. Re-staging, risk stratification
and "' therapy planning were altered based on the
postoperative '*'I DxWBS findings.
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Table 1. Patient characteristics (n = 80)

Number of patients

n (%)
Gender
Female 73 (91.25)
Male 7 (8.75)
Age at diagnosis
Below 45 36 (45.00)
More than or equal to 45 44 (55.00)
Tumor subtype
Papillary, classical variant 48 (60.00)
Papillary, follicular variant 20 (25.00)
Follicular 9 (11.25)
Hiirthle cell variant 3(3.75)
T-stage
Tla 26 (32.5)
e Unifocal 18 (22.5)
e Multifocal 8(10.00)
T1b 24 (30.00)
T2 21 (26.25)
T3 9 (11.25)
Laterality
Right 40 (50.00)
Left 20 (25.00)
Isthmus 3 (3.75)
Right & left 14 (17.50)
Right & isthmus 2(2.50)
Right & left & isthmus 1(1.25)
Unifocal tumor 58 (72.50)
Multifocal tumor 22 (27.50)

Postoperative **'1 DxWBS with SPECT-CT protocol

Postoperative *'I DxWBS with SPECT-CT was
performed 2 days after *'I administration, using a
dual-head gamma camera equipped with 15%0.75-cm
(3/8-in) Nal crystals and a multidetector (16-row)
spiral CT (Symbia T16, Siemens Medical Solutions,
Germany). The WBS planar images were initially
acquired with parallel-hole, high-energy collimators,
using a 20% energy window set at 364 keV and a
scanning speed of 6 cm/minute. Static images were
acquired over 5 minutes for lateral skull and anterior
neck and chest, using a 256x256 matrix. The SPECT
volume session included the neck and chest, with an
axial field of view of 53.3x38.7 cm. For the SPECT
acquisition of tomographic images, a 128x128
matrix was used, and 64 projections (45-second/
stop) were acquired over 360 degrees. SPECT data
were reconstructed using a 3-dimensional iterative
algorithm (ordered-subsets expectation maximization
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Table 2. Indications for RAI treatment planning
(Chiang Mai University Protocol)

Radioiodine Indications

treatment

No e Unifocal microcarcinoma without other
adverse features and stimulated Tg below
1 ng/ml

¢ Unifocal microcarcinoma without other

adverse features and stimulated Tg more than
or equal 1 ng/ml, but below 10 ng/ml

1.11 GBq

e Multifocal microcarcinoma or tumor size
1 to 4 cm without other risk features and
stimulated Tg below 10 ng/ml

3.7 GBq ¢ Lymphovascular, capsular, or perineural

invasion

e Tumor size more than 4 cm (tumor confined
within thyroid capsule) and stimulated Tg
below 10 ng/ml

5.55 GBq ¢ Microscopic perithyroidal soft tissue invasion

» Aggressive histology

e Macroscopic tumor invasion

¢ [ncomplete tumor resection

e Positive surgical margin

e Cervical lymph node or distant metastases

o Stimulated Tg more than or equal 10 ng/ml

7.4 GBq » Bone metastasis without lung metastasis

RAl=radioactive iodine; Tg=thyroglobulin

with four iterations and eight subsets). Images were
smoothed with a 3-dimensional spatial Gaussian filter.
Immediately after SPECT acquisition, a CT topogram
was acquired, followed by a spiral CT acquisition
performed on a volume session similar to that used
during the SPECT acquisition. CT scans were acquired
at a tube voltage of 130 kV; the tube current was
adjusted for body weight. The reconstructed slice
width and spacing were 1.5 mm. CT data were used
for attenuation correction and anatomical information.
No contrast media were injected during the procedure.
The *'T DxWBS and SPECT-CT data were analyzed
using Symbia.net/Esoft software (Siemens), which
provided transaxial, sagittal and coronal SPECT-CT
and fused SPECT-CT data slices. The additional
SPECT-CT images of the specific regions based on
equivocal lesions seen on planar imaging were also
obtained.

Statistical analysis

The IBM Statistical Package for Social Sciences
(SPSS) 22.0 software was used for statistical
calculations. The descriptive data were presented
in mean and percentage. Changes of staging, risk
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Table 3. Impact of *3* DxWBS with SPECT-CT on staging

Initial staging

131] DxWBS with SPECT-CT staging

Staging changes

I(n=35) I(n=1) n (%)
Younger patients
[(n=36) 35 1(2.8)
II(n=0) - 0 0 (0.0)
Total staging changes 1(2.8)
I(n=21) I (n=5) MI(n=13) IVA(n=4) IVB(n=0) IVC(n=1)
Older patients
[(n=30) 21 - 6 2 - 1 9 (30.0)
II(n=9) - 5 3 1 - - 4 (44.4)
[l (n=5) - - 4 1 - - 1(20.0)
IVA(n=0) - - - 0 - - 0(0.0)
IVB (n=0) - - - - 0 - 0(0.0)
IVC (n=0) - - - - - 0 0(0.0)
Total staging changes 14 (31.8)

DxWBS=whole body scan; SPECT-CT=single photon emission computed tomography-computed tomography

Table 4. Impact of *** DxWBS with SPECT-CT on risk stratification

Initial low risk DxWBS risk Risk changes
Low (n =53) Intermediate (n = 25) High (n = 2) n (%)
Younger patients (n = 36) 23 12 1 13 (36.1)
Older patients (n = 44) 30 13 1 14 (31.8)
Total risk stratification changes 27 (33.8)

DxWBS=whole body scan; SPECT-CT=single photon emission computed tomography-computed tomography

stratification and radioiodine therapy planning were
presented in percentage.

Ethical approval

The present study was approved by the Research
Ethics Committee of Faculty of Medicine, Chiang
Mai University (study code: RAD-2560-04746).
For the present type of study, formal consent was
not required. The present article did not contain any
animal experiments.

Results
Impact of **'I DxWBS with SPECT-CT on staging

In a group of 36 patients aged below 45 years
(younger patients), '*'I DxWBS with SPECT-CT
detected nodal metastases in 12 patients (33.3%;
Nla=6, N1b=6). Distant metastases to bone and lung
was found in 1 patient, leading to a change of stage I
to stage Il in 1 patient (2.8%, M1=1).

Out of 44 patients aged more than or equal to 45
years (older patients), nodal metastases were detected
in 13 patients (29.5%; N1a=8, N1b=5) and both nodal
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and lung metastases were depicted in 1 patient (2.3%,
Nla and lung), leading to upstaging in 14 patients
(31.8%: stage I to stage I1l in 6 patients; stage I to stage
IVA in 2 patients; stage I to stage IVC in | patient;
stage II to stage III in 3 patients; stage II to stage IVA
in 1 patient; and stage III to stage IVA in 1 patient).

The total number of stage changes in both age
groups was 15 patients (18.8%). These changes were
shown in Table 3.

Impact of ***1 DxWBS with SPECT-CT on risk stratifi-
cation

Out of the 36 younger patients, risk stratification
was changed in 13 patients (36.1%: low to intermediate
risk in 12 patients; and low to high risk in 1 patient).

Out of 44 older patients, risk stratification was
changed in 14 patients (31.8%: low to intermediate
risk in 13 patients; and low to high risk in 1 patient).

The total risk stratification changes in both age
groups was 27 patients (33.8%: low to intermediate
risk in 25 patients; and low to high risk in 2 patients),
as shown in Table 4.
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Table 5. Impact of *3* DxWBS with SPECT-CT on RAI therapy

Initial RAI therapy

DxWBS RAI therapy

RAI therapy changes

No 111GBq 37GBq 5.55GBq 7.4 GBq n (%)
(n=13) (n=35) (n=4) (n=28) (n=0)
Younger patients
No (n=7) 6 1 1(14.3)
1.11 GBq (n = 25) - 16 9 9 (36.0)
3.7GBq(n=4) 1 3 3(75.0)
5.55GBq (n=0) 0 0(0.0)
7.4 GBq (n=0) 0 0(0.0)
Total RAI therapy changes 13 (36.1)
Older patients
No (n=10) 7 3 - 3(30.0)
1.11 GBq (n = 29) - 19 10 - 10 (34.5)
3.7GBq (n=5) 4 1 - 1 (20.0)
5.55 GBq (n=0) 0 - 0(0.0)
7.4 GBq (n = 0) 0 0 (0.0)
Total RAI therapy changes 14 (31.8)

DxWBS=whole body scan; SPECT-CT=single photon emission computed tomography-computed tomography; RAl=radioactive

iodine

Impact of ***I DxWBS with SPECT-CT on *3**I therapy
planning

Of the 36 younger patients, the decision to
withhold '3'I therapy was changed to 5.55 GBq in 1
patient. '*'I activities were changed from 1.11 GBq to
5.55 GBq in 9 patients, and 3.7 GBq to 5.55 GBqin 3
patients. Total *'I therapy changes in this age group
totaled 13 patients (36.1%).

Out of the 44 older patients, the decision to
withhold "'I therapy was reversed and a dose of 5.55
GBq was planned in 3 patients. "*'I activities were
changed from 1.11 GBq to 5.55 GBq in 10 patients,
and 3.7 GBq to 5.55 GBq in 1 patient. In this age
group, changes in '*'I therapy dose included 15
patients (34.1%).

Changes of the "'l therapy dosage in both age
groups were recommended in 27 patients (33.8%),
as shown in Table 5.

Microcarcinoma

Out of 18 patients with unifocal microcarcinoma,
31 DxWBS with SPECT-CT detected nodal metastasis
in 5 patients (27.8%), 4 older patients and 1 younger
patient, 3 patients with N1a and 2 patients with N1b.
No distant metastasis was found. Therefore, staging
was changed from stage I to stage III in 3 patients
(16.7%), and stage I to stage [VA in 1 patient (5.6%).
Risk stratification was changed in 5 patients (27.8%).
131] therapy was changed from withholding '3']
treatment to 5.55 GBq in 5 patients (27.8%).
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Out of the 8 patients with multifocal micro-
carcinoma, nodal metastasis (N1a) was detected from
31T DxWBS with SPECT-CT in 1 younger patient
(12.5%). Then, the staging was not changed, but the
risk stratification was altered to intermediate risk and
31T activity was altered from 1.11 GBq to 5.55 GBq.

Discussion

The efficacy of role of postoperative '*' DxWBS
is still controversial. Postoperative *'I DxWBS (with
or without SPECT-CT) is not widely performed
because of concern about the possibility of stunning
the thyroid remnant and metastasis¥, especially in
the case of high "'l activity use (185 to 370 MBq)
(9, However, the use of lower ' activities (37 to
111 MBq)"™ or changing the radioisotope to 2%
can avoid the stunning effect. No adverse effects on
clinical outcomes were reported when using low "*'I
activity!”. In the present study, the authors used low
B activity of 37 MBq for postoperative *'I DxWBS
and found no stunning effect on the post '*'I RxWBS.

The utility of postoperative DxWBS planar
imaging with *'I or ' has been reported. Management
in DTC patients was changed in up to 53% of cases
after pre-ablation *'I DxWBS"Y. 23] pre-therapy
scans provided valuable information in 25% of
cases with regard to unsuspected lymph node or
distant metastases, indicating the requirement for
a significantly higher *'I dose'®. DxWBS after
surgery in combination with serum Tg measurement
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demonstrated early diagnosis of metastases from DTC
in more than 80% of patients'?.

SPECT-CT hybrid cameras are the diagnostic
tools that allow fusion of functional and morphologic
images in a single session. The integration of CT
enables more detailed characterization of functional
abnormalities identified on planar and SPECT
scintigraphy by offering structural information. It thus,
highly improves accuracy compared with conventional
scintigraphy®. An incremental diagnostic value of
SPECT-CT over planar imaging in 47.6% of cases was
found and increased reader confidence in 70.7% of
cases. SPECT-CT also changed the initial planar scan
interpretation in 21% to 40% of patients by detecting
regional nodal metastases and clarifying equivocal
focal neck uptake®'??. The SPECT-CT shows
additional value over planar imaging in detecting and
precisely localizing postoperative residual thyroid
remnant and RAI-avid metastases®.

There were three reports demonstrating the
efficacy of the utilization of 3! DxWBS with SPECT-
CT on staging, risk stratification and management in
DTC patients. Wong et al showed changes of staging in
21% of patients and alteration of therapeutic decision
making in 58% of patients after postoperative '3'I
DxWBS with SPECT-CT®¥. Avram et al demonstrated
changes of staging in 4% of younger patients and
25% of older patients®. The postoperative use of
311 DxWBS with SPECT-CT provided detection and
precise localization of nodal and distant metastases,
which altered risk stratification in 15% of patients
and changed therapeutic decision making in 23.4%
of patients®2.

The results of the present study demonstrated
the usefulness of postoperative *'I DxWBS with
SPECT-CT in DTC patients with initial low risk
stratification based on clinical and histopathology
alone. Postoperative '*'l DxWBS with SPECT-
CT detects nodal metastasis in 32.5% and distant
metastasis in 2.5% of patients. Therefore, the authors
emphasize the clinical and histopathology alone is not
enough for precise initial staging, risk stratification
and '*'[ treatment dose prescription. Even in low risk
DTC patients, the impact of postoperative '*'I DxWBS
with SPECT-CT on staging, risk stratification and '*'I
therapy planning in the authors study was in agreement
with prior publications which evaluated patients with
all risk stratifications. Total staging, risk stratification
and "'I treatment planning were changed in 18.8%,
33.8% and 33.8% of cases, respectively.

The recommendation of treatment in low risk
DTC patients is lobectomy, or total thyroidectomy
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Figure 1. A 31-year old woman with follicular thyroid
carcinoma, post-near total thyroidectomy. Pathology
showed a 2.5-cm tumor without lymphovascular
invasion or high risk features and all surgical margins
were free. Serum TSH was 108.6 plU/ml. Stimulated
serum Tg was 2.1 ng/ml. Stimulated serum TgAb was
28.2 IU/ml. The *3'1 DxWBS with SPECT-CT revealed
left lung and right iliac bone metastases (arrow).

without "' ablation, or low dose (1.11 GBq) "'I
ablation®. However, despite the premise that '*'[
ablation may not affect the outcome in low risk
DTC patients, presence of nodal metastasis, which
is a significant predictive factor of unsuccessful
ablation and loco-regional recurrence, needs higher
BIT activity®®.

Two patients in the present study had distant
metastasis, but a low stimulated serum Tg level. One
of these patients, a 31-year-old female with a unifocal
papillary carcinoma, 2.5 cm in size, stimulated serum
Tg 2.1 ng/ml and serum TgAb 28.2 TU/ml had lung
and bone metastases (Figure 1). Another patient with
a lymph node level IA and lung metastases was a
56-year-old female, unifocal papillary carcinoma with
follicular variant, 2.0 cm in size, stimulated serum
Tg 0.5 ng/ml and serum TgAb 17 [U/ml. These data
corresponded to that described in prior reports that
showed regional lymph node and distant metastases
in patients with negative serum Tg levels®”. The
authors noticed that the risk of distant metastasis could
not be excluded in initial low risk patients with low
postoperative stimulated serum Tg. However, these
two patients might have a gene mutation or other high
risk features not included in the investigation.

Even though, all of patients in the present study
had stimulated serum Tg level <10 ng/ml, there were
32.5% of patients with lymph node metastases. A
postoperative serum Tg level <10 ng/ml may not
distinguish between nodal disease and residual thyroid
remnant®). The chance of detection of regional or
distant metastases is increased if either the suppressed
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or stimulated Tg values rose above 5 to 10 ng/ml
272930 "Some of the patients had positive serum TgAb
levels, which may interfere with serum Tg levels®).
However, to date there is no cut off value of serum
TgAb level indicating regional or distant metastases.
There is however a report which suggests that the
TgAb level does not predict disease status in papillary
thyroid carcinoma patients®?.

The subgroup analysis of 18 patients with
unifocal microcarcinoma in the present study revealed
nodal metastases in 5 patients (27.8%), which were 3
Nlaand 2 N1b. The involvement of the cervical lymph
node can be found at the time of diagnosis in either
unifocal or multifocal thyroid microcarcinoma®*3%,
Some microcarcinoma DTC patients treated with
surgery alone might not have been referred for either
31T treatment or postoperative '*'I DxWBS with
SPECT-CT and these patients may receive suboptimal
treatment.

The strength of the present study is that it is the
publication which demonstrated the usefulness and
clinical impact of postoperative '*'l DxWBS with
SPECT-CT in low risk DTC patients. The results of
the present study may encourage the physicians to
routinely perform the postoperative *'I DxWBS with
SPECT-CT in all initial low risk DTC patients.

The limitation of the present study is that it was
the retrospective study. There were some patients
excluded from the study due to missing necessary data.
Some low risk DTC patients treated with surgery alone
might not have been referred for the postoperative '*'1
DxWBS with SPECT-CT. If the present study was
the prospective study and all low risk DTC patients
after surgery were included, the study may show more
promising results.

Conclusion

The present study showed that postoperative '
DxWBS with SPECT-CT altered the initial staging,
risk stratification and '*'I treatment planning based on
the clinical and histopathology alone in low risk DTC
patients. Nodal and distant metastases were detected
leading to changing the overall TNM staging in 18.8%,
risk stratification in 33.8% and '*'I treatment planning
in 33.8%.

What is already known on this topic?

The use of *'I DxWBS with or without SPECT-
CT has proved to be useful techniques in the evaluation
and follow-up after radioiodine therapy in DTC
patients. However, accurate knowledge concerning the
use of postoperative '*'I DxWBS with SPECT-CT for
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initial staging, risk stratification and management in
low risk DTC patients is still controversial.

What this study adds?

The present study demonstrates the utility of
postoperative *'I DxWBS with SPECT-CT in low
risk DTC patients. Nodal and distant metastases were
detected in some of these patients, leading to changing
of the overall TNM staging, risk stratification and '*'I
treatment planning.

The present study emphasized the usefulness of
the postoperative *'I DxWBS with SPECT-CT for
appropriated management of DTC patients with initial
low risk stratification.
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