SPECT/CT in differentiated
thyroid carcinoma

Scintigraphic imaging of the distribution of isotopes of radioiodine is frequently performed for staging
patients with differentiated thyroid carcinoma. Planar y-camera imaging, as well as SPECT, visualize foci
of radioiodine accumulation with high sensitivity. However, owing to only poor visualization of the
morphology by these techniques, their diagnostic accuracy is limited. This limitation is overcome when
hybrid systems integrating a SPECT camera with a x-ray CT scanner are used. Recent evidence has
demonstrated that approximately a third of patients with diagnostically unclear foci of radioiodine
accumulation will benefit from the use of SPECT/CT, in terms of therapeutic management. Therefore,
SPECT/CT is rapidly evolving as a new clinical tool in differentiated thyroid carcinoma.
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thyroid cancer

Neoplasms arising in the thyroid gland may be
classified according to their cell of origin and
differentiation (for reviews and current guide-
lines of management see [1-3]). Whereas med-
ullary thyroid carcinomas (MTCs) derive from
the calcitonin-producing C cells, the differen-
tiated thyroid carcinomas (DTCs) stem from
the cells synthesizing the thyroid hormones, the
so-called thyrocytes. Malignant transformation
of the thyrocytes is also thought to account for
the anaplastic DTCs (ATCs). DTCs are tenfold
more frequent than MTCs; ATCs make up only
1% of all thyroid neoplasms.

The incidence of a DTC approximates to one
in 10,000 people. According to their histologi-
cal appearances, DTCs can be subdivided into
the papillary and follicular type, together with
some rarer entities, such as the oncocytic vari-
ant. DTCs usually have retained some proper-
ties of their mother cells, such as the ability to
produce the protein thyroglobulin (TG) or to
accumulate iodine. Their proliferation rate is,
in general, comparatively slow. Nevertheless,
dedifferentiation of DTCs may occur, leading to
aloss of their radioiodine-accumulating capacity
and to faster growth.

New guidelines for treatment and follow-
up of DTCs have recently been published by
the American Thyroid Association [3]. Surgical
removal of the primary, as well as of metasta-
ses, is the first treatment option in all DTCs.
In all patients except those with low-stage pap-
illary DTC, total thyroidectomy is mandatory.
Following surgery, radioablation of thyroid
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remnants using the radioactive iodine isotope *'1

is usually performed, at least in patients with
higher tumor stages or in whom metastases are
suspected. In DTCs, "' may also be used to
destroy tumor deposits later in the course of the
disease. Radiation therapy and chemotherapy
only have a palliative role in thyroid neoplasms.
The therapeutic potential of small-molecule
inhibitors of signal transduction cascades is just
being explored (for a review, see [4]).

After thyroidectomy and radioablation, DTC
patients are followed-up by cervical ultrasound
and by measurement of the serum value of TG.
TG is secreted into the bloodstream by normal
and neoplastic thyroid cells and is a highly sensi-
tive tumor marker for DTCs, in particular after
removal of the thyroid gland. High serum levels of
thyroid stimulating hormone (TSH) increase TG
secretion, so that TG measurement is more sensi-
tive for the detection of tumor tissue in hypothy-
reosis or after intramuscular injection of recom-
binant human TSH [5]. Furthermore, radioiodine
scans using diagnostic doses of radioiodine are also
part of the routine follow-up as will be described
in more detail later in this article. X-ray CT as
well as MRI of the neck are not usually performed
in DTC patient follow-up owing to their limited
accuracy in differentiating benign from malignant
cervical lymph nodes and scar tissue from local
recurrences. As in other tumors, these modalities
are, nevertheless, indicated to diagnose distant
metastases (e.g., in the lung or the skeleton).

The mean survival of DTC patients is longer
than that of subjects afflicted by most other
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cancers [6]. As in other tumors, higher tumor stage
as well as the presence of distant and/or regional
metastases are associated with a worsening of
prognosis [6]. In addition, the loss of differentiated
features and, in particular, that of the capacity of
iodine accumulation may complicate the course
of disease. Accurate information on these prog-
nostic variables early after diagnosis is essential
to individually plan patient management since
patients at high risk of recurrence require more
intensive follow-up than those at low risk [3].

Use of radioiodine in

thyroid carcinomas

Iodine is a building block of the thyroid hor-
mones. Thyroid tissue, therefore, has the capacity
to concentrate this element. The molecule mediat
ing this accumulation is a protein cotransporting
iodine and sodium, the sodium iodide symporter
(NIS) 71. NIS is also expressed by DTCs, but usu-
ally not by ATCs or MTCs. However, NIS expres-
sion in DTCs may vary as dedifferentiation of
these tumors reduces its density in tumor tissue [8].

Expression of NIS is regulated by TSH via
the action of the adenylate cyclase and protein
kinase A [9]. Therefore, all procedures using radio-
active isotopes of iodine for diagnosis and treat-
ment of DTC are performed at high TSH levels.
This may be obtained by leaving DTC patients
off medication with thyroid hormone after total
thyroidectomy or by intramuscular injection of
recombinant human TSH prior to administration
of the radiopharmaceutical.

In dedifferentiated DTCs, MTCs and most
cases of ATCs, tumor deposits may fail to con-
centrate radioiodine, owing to a lack of NIS.
This is also regularly observed in the oncocyrtic,
so-called Hiirthle’s variant of DTC. In these
cases, radioiodine scintigraphy is false-negative
and radiopharmaceuticals other than radioactive
isotopes of radioiodine have to be used to local-
ize metastases in patients suspected of recurrence
(e.g., in the instance of elevated tumor markers).
Cationic lipophilic tracers labeled by *™Tc, such
as P"Tc-sestaMIBI and *™Tc-tetrofosmin, have
proven valuable in this regard [10]. PET imaging of
glucose metabolism or —in MTCs — of dopamine
uptake may be also be tried for this purpose [11,12).

Several radioactive isotopes of iodine emit
radiation suitable for medical purposes and, in
particular, scintigraphy: '*I is a positron emitter
and may thus be used in PET. Although promising
clinical results have been obtained with this tracer
(13], the comparatively high costs of PET limit its
widespread use. '#I is a pure y-emitter. Its 160 keV
photons are eminently suitable for conventional
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y-camera imaging including SPECT [14]. Owing
to the high energy of the 364 keV photons emitted
by '3, the quality of y-camera images of "' dis-
tribution is inferior to those depicting '#°I uptake.
2] is, however, more expensive than ', which
is the most frequently used isotope of iodine in
nuclear medicine. "' is the only isotope of iodine
currently used for therapy. Its radioactive decay
also produces electrons, the energy of which is
deposited within 1 mm of their emergence within
the tissue concentrating this radiopharmaceutical.

In DTC, there are two therapeutic indi-
cations for applying 'I [3]. First, ¥ is used
directly following total thyroidectomy to elimi-
nate remaining non-neoplastic tissue left by the
surgeon. The rationale for the radioablation of
these benign thyroid remnants is that TG is
secreted both by normal thyroid tissue and DTC
recurrences. It can, therefore, only be used as
tumor marker when normal thyroid tissue has
been completely removed. Furthermore, radio-
iodine uptake in the neck can only be reliably
interpreted as due to local recurrence in the
absence of normal thyroid tissue. In DTC patients
at high and intermediate risk of recurrence, there
is no doubt regarding the necessity of radio-
ablation. However, some controversy exists as to
its performance in subjects at low risk of relapse
(for a discussion see [15,16]). The second indica-
tion for the therapeutic use of ' is the treatment
of radioiodine-accumulating metastases.

After therapeutic application of 1, its dis-
tribution in the human body is usually visual-
ized by scintigraphy in order to gain information
on the metastatic spread of the tumor. ' may
also be given at lower doses to the patient, for
diagnostic purposes only (for a review see [3]).
This is usually performed 6-12 months follow-
ing radioablation to evaluate its success, regularly
in the follow-up of patients at high risk of recur-
rence, and when during follow-up the suspicion of
recurrence arises (e.g., at high or rising serum TG
levels). In patients with low risk of recurrence and
without evidence of relapse, radioiodine scinti-
graphy is not indicated; some controversy exists
with regard to its role in the follow-up of patients
with intermediate risk.

With radioiodine scintigraphy, DTC tissue is
identified by its ability to accumulate radioiodine.
Radioiodine is not only accumulated by tissue of
thyroid origin (for a review see [17]). The salivary
glands, the mucosa of the mouth, pharynx and
stomach, the lactating breast as well as the hyper-
plastic thymus also express NIS. Furthermore,
radioiodine is excreted via the kidneys and the
liver. Therefore, the ureters, the bladder and the
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intestines may also exhibit radioiodine uptake.
False-negative results of radioiodine imaging
may, therefore, occur when the foci of radio-
iodine accumulation may be falsely attributed to
uptake in one of the organs physiologically con-
centrating radioiodine (see also Taste 1). This is
the rule in scintigraphic images obtained at radio-
ablation of thyroid remnants performed directly
after thyroidectomy. On these images, radio-
iodine uptake in cervical lymph node metastases
(LNM) usually cannot be reliably distinguished
from that in benign thyroid remnants. A further
cause of false-negative findings on radioiodine
scans is the absence of the NIS in thyroid tumor
tissue as already mentioned eatlier.

Owing to these false negatives, the sensitiv-
ity of planar radioiodine scanning for detecting
DTC metastases is somewhat limited and has
been reported to range between 45 and 75%,
when using an elevation of the serum TG value
as gold standard (for a review see [18]). However,
radioiodine-positive, but TG-negative, metastases
have been reported in the literature [19,20], so the
validity of this gold standard could be questioned.
The sensitivity of the radioiodine scan increases
with the dose of radioiodine administered.

False-positive results of radioiodine imaging
may occur when radioiodine uptake in the organs
physiologically concentrating radioiodine is mis-
taken for tumor deposits (see also Tasie 2). This
may, in particular, be the case when these exhibit
anatomical variants or anomalies caused by dis-
ease. Typical examples of this mechanism are renal
cysts or Meckel’s diverticula. Rarely, radioiodine
uptake may also be found in tumors of non-
thyroid origin or in inflammatory foci. Therefore,
these may also account for false-positive findings.

Publications reporting the specificity of pla-
nar radioiodine scanning for staging DTC are
scarce since it is difficult to establish an inde-
pendent gold standard in representative groups
of patients. Nevertheless, specificity is believed
to be higher than sensitivity [18].

Mechanism

31 uptake adjacent to and undistinguishable
from site of physiological tracer accumulation®

No NIS expression®

Partial volume effect due to small size of focus*

SPECT/CT in DTC

Scintigraphic images of the distribution of radio-

iodine in the human body are poor in anatomical
landmarks. This leads to problems in their
interpretation. These may be overcome when

registrating the molecular maps of NIS expres-

sion pixel-wise to image datasets from imaging
modalities better suited to visualize morphology

than radioiodine scanning, such as CT or MRL
Obviously, this is only possible when the distri-

bution of radioiodine within the patient’s body

is represented in 3D. In the case of I scinti-

graphy, this is achieved by using SPECT. Earlier

attempts at image registration had to rely on soft-

ware-based techniques to align independently
acquired image datasets. Yamamoto ez /. used
this approach and reported a significant increase

in diagnostic accuracy in DTC [21.

The anatomical accuracy of software-based
registration of independently acquired image
datasets is limited by the scarcity of common
anatomical landmarks between ''I-SPECT

and CT/MRI. Differences in patient position-

ing may also contribute to its lack in precision.

A further disadvantage of software-based fusion

is its high logistical demand: two examinations

have to be scheduled instead of just one and the

independently acquired image datasets have to

be brought together in one viewing console for

their joint interpretation.

These limitations can be overcome by

hybrid cameras that integrate a nuclear medi-

cal detector unit with a CT or MRI scanner in

one gantry. With these types of systems, the two
datasets are acquired directly after each other,

with the patient in the same position on the

examination bed.

In 1999, the first systems combining a
dual-headed SPECT camera with a low-dose
nonspiral CT scanner in one gantry became
commercially available. This was followed by
the development of hybrid cameras equipped by

multislice spiral-CT devices in 2004. Currently,

Typical examples

Lymph node metastases in the neck mistaken for
thyroid remnant, pelvic metastases mistaken for
uptake in the bladder

Metastasis of Hurthle's carcinoma,
dedifferentiated tumor

Microscopic lymph node metastases

In most instances, the option to exactly localize and further characterize the focus of "'l uptake on the CT images
provided by SPECT/CT is helpful in establishing the correct diagnosis.
*These false-negative findings will not be elucidated by SPECT/CT.

NIS: Sodium iodide symporter.
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an array of SPECT/CT systems incorporat-
ing CT scanners of nearly every performance
level have entered the marketplace (for reviews
see [22,23]). The clinical value of SPECT/CT
in general has recently been reviewed [24-26].
Furthermore, a pictorial review on the value of
SPECT/CT and PET/CT in thyroid carcinoma
has also been published [27].

SPECT/CT allows the exact localization of
foci of radioiodine uptake and thus, has the
potential to differentiate reliably between uptake
in metastases of thyroid cancer and that in
organs physiologically accumulating this tracer.

In 2004, the first evidence on the clinical
value of SPECT/CT in DTC was published:
Tharp and coworkers reported a 57% incre-
ment in diagnostic accuracy of *'I-SPECT/CT
compared with planar imaging in a group of
71 DTC patients from two institutions, from
whom the whole, 96-image datasets had been
obtained [28]. The authors were unclear on how
the patients were selected. The group studied
was mixed, including 17 patients examined with
diagnostic doses of radioiodine and 54 subjects
studied after radioiodine therapy, either given
for ablation of thyroid remnants after thyroid-
ectomy or for the treatment of metastases. The
superiority of SPECT/CT over planar imaging
was analyzed with regard to focus characteriza-
tion and localization. The study comprised foci
in the neck as well as those localized outside
the neck, and reported an increment of diag-
nostic accuracy regardless of focus localization
or treatment-related timing of the study.

Since 2004, a series of case reports have high-
lighted the role of 'I-SPECT/CT in a variety of
clinical settings [29-36].

Currently, since 2004, nine full papers on
the incremental value of *'I-SPECT/CT in
DTC compared with planar imaging have

Mechanism

31 uptake in ectopic thyroid tissue

Skin contamination

Physiological "'l uptake mistaken for tumor
31| uptake in abnormalities of organs
physiologically concentrating iodine
Increased blood volume or sodium iodide
symporter expression in inflammatory or
neoplastic foci

Unexplained

appeared [37-45], besides the one mentioned pre-
viously [28]. Details of their design as well as the
number of patients included are given in Taste 3.

Two of these papers report heterogeneous
patient groups, analogous to Tharp and cowork-
ers. They confirm the initial results of Tharp and
coworkers, with the percent increment in diag-
nostic accuracy ranging between 12.7 and 63.6%,
depending on the site studied and the diagnostic
setting [4043]. As a result of SPECT/CT, treat-
ment was reported to have changed in 24.4 and
23.4% of the patients studied, respectively.

To date, the majority of the evidence available
has addressed the potential role of *'I-SPECT/
CT in patients studied at radioablation
(37.38,42,4445). With the exception of the paper by
Wong et al. 38), the patients included in these
studies were examined following oral application
of a therapeutic dose of "*'I. These publications
reported that lesion-related increment in diagnos-
tic accuracy varies between 31 and 47.6%. The
benefit of SPECT/CT in this patient group is
mainly due to its ability to better localize cervical
foci of radioiodine uptake with regard to the thy-
roid bed. Thus, SPECT/CT enables a differentia-
tion between thyroid remnants and LNM that is
not possible on planar images owing to a lack of
anatomical landmarks (Ficure 1). However, there
are two limitations of SPECT/CT in this regard:
LNM in the central compartment of the neck
may falsely be interpreted as thyroid remnants
since the SPECT/CT criterion used in all stud-
ies for the diagnosis of lymph node metastases is
their location outside this compartment, central
foci of uptake are usually attributed to thyroid
remnants. Furthermore, microscopic disease may
also escape detection by hybrid imaging,.

Common to all studies on the value of SPECT/
CT performed at radioablation is the lack of
an independent gold standard. Techniques of

Typical examples

Pyramidal lobe and struma ovarii
Urine and sweat

Bowel activity and breast uptake

Meckel's diverticulum, asymmetrical salivary glands
and renal cysts

Rheumatoid arthritis, mucocele, lung cancer
and meningioma

Thymic uptake in a child

In most instances, the option to exactly localize and further characterize the focus of "' uptake on the CT images provided

by SPECT/CT is helpful in establishing the correct diagnosis.
Adapted with permission from [17].
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Table 3. Original articles on the incremental value of *'I-SPECT/CT in thyroid carcinoma compared with planar

scintigraphy published until February 2010.

Study design CT component Isotope
Retrospective  Low-dose nonspiral CT 3
Prospective Low-dose nonspiral CT 31
Retrospective  Low-dose six-slice-spiral-CT 31|
Prospective Low-dose nonspiral CT =
Retrospective  Low-dose nonspiral CT 3
Prospective Low-dose nonspiral CT 13
Prospective Low-dose spiral-CT 3
with two or six slices
Prospective Low-dose spiral-CT 3
Prospective Low-dose two-slice spiral-CT 3|
Prospective Low-dose spiral-CT with two 3l
or six slices

Patients/SPECT/CT scans

mainly used
71 patients at various times of therapy and follow-up/96 scans

25 patients at radioablation/25 scans
53 patients at radioablation/56 scans

23 patients with advanced disease and inconclusive findings on

planar images/37 scans

94 patients after radioiodine therapy, probably heterogeneous

group/94 scans

117 patients on follow-up, nine at radioablation/117 scans

57 patients at radioablation/57 scans

41 patients, 23 of these at radioablation, 18 on

follow-up/53 scans
55 patients at radioablation/55 scans

151 patients with papillary T, carcinomas at

radioablation/151 scans

Ref.

(28]
[37]
(38]
(39]

(40]

[41]
[42]

[43]

(44]
[45]

structural imaging are not accurate in this clini-
cal setting for two reasons: directly after thyroid
surgery, reactively enlarged lymph nodes may
be present; and LNM are frequently small and
may measure well below 1 c¢m in diameter so
that they elude detection by these techniques.
Reoperation of the neck is not usually indicated

A

directly after radioablation since the latter may
eliminate the metastases in the months to come,
thus making additional surgery superfluous.
Clearly, the performance of neck dissections
is not feasible for purely scientific purposes.
To date, therefore, all papers published lack

comparison to histopathology.

B

Figure 1. Planar radioiodine scintigraphy and SPECT/CT obtained at radioablation. Planar scintigraphy from ventral (A), fused
SPECT/CT image ((B), upper image) and low-dose CT tomogram ((B), lower image) in a 22-year-old woman with a pT1b pN1b Mx
papillary thyroid carcinoma obtained after radioablation with 3.86 GBqg 131I. SPECT/CT allows the identification of a cervical lymph node
metastasis not seen on the planar scan.
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The impact of SPECT/CT on patient manage-
ment was also analyzed in two of the previously
cited papers. Schmidt er 2/. demonstrated that
SPECT/CT leads to a revision of nodal stage in
roughly 25% of all DTC patients studied [42].
In the meantime, their data were reproduced
in a more homogeneous and larger group of
151 patients with a T, papillary carcinoma pooled
from two institutions [45], including 96 patients
affected by microcarcinomas. Since lymph node
involvement is an independent prognostic variable
in papillary DTC and also in microcarcinomas,
the results from SPECT/CT altered the strategy
of follow-up in a quarter of DTC patients.

The considerably higher accuracy of SPECT/
CT to detect cervical LNM at radioablation
opens further questions with regard to patient
management. In particular, the question arises of
how the LNM diagnosed by SPECT/CT should
be treated. Recently, a publication reporting
follow-up in patients studied by SPECT/CT at
radioablation has been published. Schmidt ez a/.
demonstrated that 18 out of 22 radioiodine-
positive metastases were no longer detected
5 months following radioablation of thyroid
remnants (46]. This observation argues against
surgical intervention in, at least, all patients with
a SPECT/CT diagnosis of LNM at radioabla-
tion. In three patients of the group studied by
Schmidt ez al., four radioiodine-positive LNM
had persisted. The number of lesions included
in this study is definitely too small to identify
the variables governing the effect of radioiodine
given for radioablation of thyroid remnants on
LNM. Nevertheless, it should be noted that 17
out of 18 LNM eliminated by radioiodine were
smaller than 0.9 ml, whereas this was the case of
only one of the persisting foci.

Only one of the 61 patients staged as negative
by SPECT/CT in the study published by Schmidt
et al. 145] had developed a hitherto undetected
radioiodine-positive cervical filia on follow-up.
Wong et al. and Aide ez al. have also reported
a high negative-predictive value of SPECT/CT
performed at radioablation with regard to tumor
persistence and therapy success in their subjects
(38.44]. These data suggest that SPECT/CT may
also be used to stratify patients with regard to
risk of recurrence or tumor persistence, thus
allowing better tailoring of follow-up.

SPECT/CT was also reported to be of consid-
erable benefit at follow-up of DTC patients
(i.e., several months following radioablation):
the incremental diagnostic value was 67.8 and
73.9%, respectively, in the two studies that pre-
dominantly addressed this clinical setting [39.41].

Imaging Med. (2010) 2(2)

On a patient basis, this improvement in diag-
nostic accuracy led to a change in therapeutic
strategy in 47.1% of the patients with locally
advanced or metastatic disease reported by Chen
et al. 139]. Spanu and coworkers reported a modi-
fication in therapeutic management caused by
SPECT/CT in 35.6% of the cases with SPECT/
CT proof of malignant lesions and of 20.3% of
the patients with a SPECT/CT diagnosis of
benign disease [41]. Ficure 2 gives an example of a
patient studied by SPECT/CT to localize distant
metastases of DTC and illustrates the potential
of this hybrid imaging technology on follow-up.

Potential value of SPECT/CT for
dosimetry of radioiodine therapy
SPECT/CT offers the option of attenuation cor-
rection of SPECT images [47]. Furthermore, the
CT information on the size of a lesion of inter-
est could also be used to correct SPECT images
for partial volume artifacts. By integrating these
corrections into iterative reconstruction software,
quantitation of tissue radioactivity concentra-
tion in terms of absolute values seems possible
and has been demonstrated in phantom mea-
surements [48,49] and also in patients [50]. This
is true at least when tracers labeled by *™Tc are
used. Papers proving this assumption for the
high-energy photons of "I are, however, still
missing. Nevertheless, at least two publications
have already used SPECT/CT for dosimetry of
radioiodine therapy [51,52]. The accuracy of this
approach and its possible impact on the dosage
of ' given for therapeutic purposes remain to
be investigated, but are highly interesting issues.

Conclusion

Current evidence indicates that approximately a
third of patients with diagnostically unclear foci
of radioiodine accumulation benefit from the use
of SPECT/CT, in terms of therapeutic manage-
ment. SPECT/CT is, therefore, rapidly evolving
as a new clinical tool in DTCs. Future research
work will have to give more insight into its exact
role in management algorithms of DTCs.

Future perspective

In DTCs, radioiodine SPECT/CT is superior
to planar imaging and standalone SPECT.
Therefore, this hybrid imaging technology
will become indispensable for treating patients
afflicted by these neoplasms. In view of the
presently published evidence, the performance
of SPECT/CT is recommended in all patients
at radioablation and in all subjects with unclear
findings in planar radioiodine scans. The
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Figure 2. Planar radioiodine scintigraphy and SPECT/CT obtained after radioiodine therapy for metastases.

Planar scintigraphy from ventral (A), low-dose CT tomogram ((B), upper image) and fused SPECT/CT image ((B), lower image) in a
81-year-old woman with a pT3 pNO M1 papillary thyroid carcinoma obtained after radioiodine therapy with 3.89 GBq 131I. SPECT/CT
allows the localization of one of the radioiodine-positive foci to the tenth thoracic vertebra. The remaining foci in the thorax are
pulmonary metastases (C). In addition, radioiodine-positive lesions are to be seen in the skull, the humeri and in the abdomen (C).
The therapeutic consequence induced by SPECT/CT was that of radiation therapy of the osseous filia.

potential of this technology to improve the quan-
titative accuracy of conventional nuclear medi-
cal imaging and also dosimetry for radioiodine
therapy remains to be explored in the future.
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Executive summary

= Thyroid carcinomas are rare. Approximately 90% of them are accounted for by well-differentiated papillary or follicular carcinomas.
In general, their prognosis is good; however, prognosis worsens with tumor spread present at initial diagnosis.

= Well-differentiated thyroid carcinomas and their metastases have frequently retained the property to concentrate iodine and are, thus,
amenable to diagnosis and therapy by radioiodine. Radioiodine also accumulates in normal thyroid parenchyma as well as in the organs
that participate in the physiological excretion of this element. Furthermore, radioiodine scintigraphies are poor in anatomical landmarks.
It is, therefore, frequently difficult to localize foci of radioiodine uptake on scintigraphic images and to differentiate between benign and
malignant foci.

= SPECT/CT permits the accurate localization of foci of radioiodine uptake as a prerequisite to their characterization as either benign
or malignant. At radioablation-SPECT/CT alters nodal stage in every fourth patient and, thus, strategy of follow-up. In general,
approximately a third of subjects with diagnostic unclear foci of radioiodine uptake on planar images benefit from this hybrid imaging
technology in terms of therapeutic management.

= In view of the recently published evidence, the performance of SPECT/CT is recommended in all patients at radioablation and in
all subjects with unclear findings in planar radioiodine scans. Further research is needed to evaluate its potential for dosimetry of
radioiodine therapy in differentiated thyroid carcinomas.

= The information contained in the CT image dataset of SPECT/CT can be used to improve the quantitative accuracy of the SPECT image
dataset. This may improve the accuracy of dosimetry performed for radioiodine therapy.
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