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Introduction: The aim of the study was to compare the pre-ablative thyroid scintigraphy and serum thyroglobulin
(TG) positivity with a therapeutic I-131 scan for the detection of residual tissue.

Materials and Methods: Patients included in the study were those with neck residual tissue only and no residual or
metastatic tissue in the ablative radioactive iodine (RAI) scan anywhere in the body. Pre-ablative thyroid scintigraphy
for the residual tissue in the neck was obtained from all patients. Ablative TSH, TG and anti-TG levels were measured
on the same day or one day before the RAI therapy. The evaluation of neck residual tissue detected with thyroid
scintigraphy and TG measurement were made in this study accepting I-131 scan as the gold standard.

Results: The 1-131 scan was positive for residual neck tissue in 67 (93.1%) patients and negative in 5 (6.9%) patients.
The sensitivity, specificity, accuracy, positive predictive value, and negative predictive values of thyroid scintigraphy
were 70.1%, 80%, 70.8%, 97.9%, and 16.7%, respectively. For the high positive predictive value, the kappa value was
0.182, which showed a slight agreement between Tc-99m thyroid scintigraphy and 1-131 scan. The sensitivity,
specificity, accuracy, positive predictive value, and negative predictive values of TG measurement were 92.5%, 60%,
90.3%, 96.9%, and 37.5%. There was moderate agreement between the TG measurement and [-131 scan.

Conclusion: Negative thyroid scintigraphy should not be noteworthy because of the very low negative predictive
value and kappa value. A measurable TG level seems to be more accurate and useful for the detection of residual
tissue.
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Introduction eradicate the primary tumor, prevent local or

Differentiated thyroid cancer, papillary and
follicular cancer, are usually curable especially if
diagnosed early. The treatment algorithm has
changed because there are no prospective
randomized trials of treatment because of its
prolonged course (1). The aim of treatment is to

distant recurrence, treat the metastases and
cure the patients with minimal morbidity (2).
In low-risk patients after total thyroidectomy
and no evidence of abnormal residual tissue
or metastatic lymph nodes, patients are not
generally given radioactive iodine (RAI) therapy,
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Residual Tissue in Differentiated Thyroid Carcinoma

but are followed up with neck USG and the
measurement of the thyroglobulin (TG) level
because of the excellent response (3). I-131
whole body scintigraphy with the combination
of serum TG level and neck USG is commonly
applied follow-up procedure for differentiated
thyroid cancer (4).

In the patients requiring ablative RAI therapy,
it is important to define the residual thyroid
tissue. After total or near total thyroidectomy,
I-131 uptake may persist in the thyroid bed
due to residual thyroid tissue. If the residual
tissue is macroscopic, the outcome becomes
unfavorable (1). Pre-ablative low dose [-131
whole body scan has been used for many
years. Despite the beneficial effect of detecting
both thyroid remnant and metastasis, there is
a rising trend to avoid this, because of the
stunning effect of I-131 (5). Avoiding a pre-
ablative scan has been shown to result in better
radio-ablation, and reduce cost and time (2).

The aim of this study was to compare pre-
ablative thyroid scintigraphy, with serum thyro
globulin positivity with therapeutic 1-131 scan
for the detection of residual tissue after total
thyroidectomy in differentiated thyroid cancer.

Materials and Methods

Patients

The study included 72 patients, comprising
63 females (87.5%) and 9 males (12.5%) with
a mean age of 41.56+12 years (min: 19, max:/1).
Only patients with neck residual tissue and
no residual or metastatic tissue anywhere in
the body were included in the study. Patients
with detectable anti-TG levels (>20 1U/ml)
were excluded from the study because of the
effect on TG levels. All the patients underwent
total thyroidectomy and received ablative 1-131
treatment for differentiated thyroid cancer. The
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therapeutic 1-131 scan was applied 5-7 days
after therapy. Pre-ablative thyroid scintigraphy
for the residual tissue in the neck was applied
to all patients. Ablative TSH, TG and anti-TG
levels were measured on the same day or one
day before the RAI therapy. The evaluation
of neck residual tissue detected with thyroid
scintigraphy and TG were made in this study
accepting the 1-131 scan as the gold standard.
A TG level below the measurable level (0.2
ng/mL) was accepted as zero. All the Tc-99m
pertechnetate thyroid scintigraphy scans were
made at least 20 days after the operation.
Ablative 1-131 therapy was given approximately
two weeks after thyroid scintigraphy. This
retrospective study was approved by the Ethics
Committee of Mustafa Kemal University.

Statistical Analysis

Data obtained in the study were analyzed
statistically using SPSS for Windows version 21
software (SPSS, Chicago, IL, USA). Descriptive
statistics were stated as meantstandard
deviation for continuous variables. Sensitivity,
specificity, accuracy, positive predictive value
(PPV) and negative predictive value (NPV) of
Tc-99m pertechnetate scinti-graphy and TG
positivity to detect residual tissue were
measured. Tc-99m pertechnetate scintigraphy
and serum TG positivity were compared with
[-131 scan for the detection of residual tissue
with kappa analysis. Interpretation of the kappa
test was poor agreement if the value was <0.2,
fair agreement if 0.21-0.4, moderate agreement
if 0.41-0.6, good agreement if 0.61-0.8, and
excellent agreement if 0.81-1.

Results

Multifocal tumors were determined in 17
patients. A dose of 50 mCi was given to 5
patients, 75 mCi to 10 patients and 100 mCi
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to 57 patients with a mean dose of 93.06+1
4.67 mCi. The mean tumor diameter was 1.55+
0.69 cm (min: 0.7-max: 4.0). The mean TSH
value was 108.13+72.32ulU/mL (min:30.54-max:
460.06). Stimulated TG level was 6.68+9.59
ng/mL (min: 0 - max: 52.9) (Table 1).

Table 1. Clinical features of differentiated thyroid carcinoma
Mean (Min-Max)
93.06+14.67 (50-100)
1.55+0.69 (0.7-4)
108.13+£72.3 (30.54-460.06)
6.68+9.59 (0-52.9)

Variables

RAI dose (mCi)

Tumor diameter (cm)

TSH value (ulu/mL)
Thyroglobulin level (ng/mL)

The 1-131 scan was positive for residual neck
tissue in 67 (93.1%) patients and negative in
5 (6.9%) patients. Thyroid scintigraphy was
positive in 48 (66.7%) patients and negative
in 24 (33.3%) patients. In 1 patient determined
as positive on thyroid scintigraphy, there was no
residual tissue on the 1-131 scan and this case
was evaluated as false (+) thyroid scintigraphy.
The sensitivity, specificity, accuracy, PPV and
NPV of thyroid scintigraphy were 70.1%, 80%,
70.8%, 97.9% and 16.7%, respectively. The
high PPV had a kappa value of 0.182 (p=0.022)
indicating slight agreement between Tc-99m
scintigraphy and 1-131 scan.

Table 2. Diagnostic values of thyroid scintigraphy and
thyroglobulin level in detection of residual thyroid tissue

Mo g??;]rt?gig?aphy ;Ikgk;zl_in
Sensitivity 70.1% 92.5%
Specificity 80% 60%
Accuracy 70.8% 90.3%
Positive predictive value ~ 97.9% 96.9%
Negative predictive value  16.7% 37.5%

A measurable serum TG (=0.2) was present in
64 (88.9%) patients and negative in 8 (11.1%)
patients. The sensitivity, specificity, accuracy,
PPV and NPV of TG measurement were 92.5%,
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60%, 90.3%, 96.9% and 37.5%, respectively
(Table 2). There was moderate agreement

between the TG measurement and 1-131 scan
(kappa=0.411, p<0.007).

Discussion

Total thyroidectomy, which is the complete
macroscopic removal of all grossly apparent
thyroid tissue, is applied to the cases of
differentiated thyroid carcinoma. However,
the postoperative RAI imaging may show
incomplete removal of functioning thyroid
tissue after total thyroidectomy (6). Following
partial thyroidectomy, the risk of malignancy in
the residual tissue is high. Tumor multifocality
and significant TG elevation are predictive of
malignancy in residual tissue (7). Residual
thyroid tissue can change significantly based on
surgical parameters. Academic centers have
reported lower residual thyroid bed uptake on
[-131 scans compared to community centers (8).
Most patients have some thyroid remnant even
after an accurate surgical technique. Salvatori
et al. confirmed that 93.1% of patients had
thyroid remnant after total thyroidectomy for
differentiated thyroid carcinoma with the
majority of the remnant tissue observed to be
contralateral to the tumor site and outside
the thyroid bed. A previous study reported that
total thyroidectomy was achieved in 6.9% of
patients with negative therapeutic 1-131 whole
body scan, radioactive iodine uptake <1% and
undetectable levothyroxine of TG level (9).

Thyroid USG can visualize the thyroid gland
and measure the gland accurately, but in the
postoperative period before ablative treatment,
granulation tissue and edema cannot be
discriminated correctly (10). RAI therapy is used
after thyroidectomy to ablate residual tissues,
prevent recurrences and increase survival (11).
lodides taken orally are almost completely
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absorbed from the duodenum and excreted
through kidneys. In addition to accumulation in
thyroid follicular cells, extra-thyroid organs
such as salivary glands, the stomach, lactating
mammary glands and thymus also accumulate
RAI (11-13). Beside the therapeutic effect of RAI,
it can also be used for whole body scans in the
follow up of thyroid cancer. A whole-body RAI
scan is very important in the detection of
metastases of well differentiated thyroid cancer
during follow up. However, careful evaluation
is necessary because of misinterpretation of
RAI accumulation lesions. Benign thyroid tissue
salivary gland inflammation, or thymic uptake
may cause a false positive RAl scan (11,13, 14).

1-131 is also used for the detection of residual
thyroid tissue after surgery. RAI planar imaging
with 1-123 or I-131 is the gold standard imaging
method in the follow up after initial surgery (12).
Diagnostic I-131 scanning may cause damage to
thyroid tissue, thereby impairing the uptake of
the therapeutic dose of [-131 which is known as
stunning (15). Therefore, because of stunning |-
123 may be used before RAI therapy for the
detection of residual tissue. Teoh et al applied
pre-ablative whole body RAI scanning, which
was positive in 94.9% of patients (2). Routine
pre-ablative RAI scan is offered after near total
thyroidectomy and if there is remaining thyroid
tissue, it should be destroyed with RAI (16).

Tc-99m pertechnetate scintigraphy is a low-
cost and widely available method for the
patients that require postoperative scanning
for residual tissue (17). Nadig et al found that
Tc-99m pertechnetate SPECT can estimate
residual thyroid tissue while performing patient
specific dosimetry with the advantage of
simple technique (18). Pre-ablative Tc-99m
pertechnetate scintigraphy not only provides
information about the residual tissue, but can
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also predict the ablation success, hospitalization
time and thyroiditis due to treatment. Pre-
ablative Tc-99m pertechnetate scintigraphy is
used to predict the outcome of the ablative
treatment. A Tc-99m pertechnetate uptake
value >14% has been reported to predict
unsuccessful ablation, longer hospitalization
and a higher risk of radioiodine-induced
thyroiditis (19). In contrast, Thientunyakit et al
stated that Tc-99m pertechnetate scintigraphy
and 24 hour I-131 uptake in the thyroid remnant
cannot predict the outcome of RAI therapy,
although the ablative serum TG level may be a
reasonable predictor for success of ablation. In
that study, the 1-131 whole body scan was
negative in 92.9% of patients with negative Tc-
99m pertechnetate scintigraphy (20).

The synthesis and release of TG from normal
thyroid tissue is controlled by TSH, and thyroid
tissue size and serum TSH levels are correlated
to serum TG levels. The serum TG level after
total thyroidectomy should be undetectable or
within the normal range in patients without
residual or metastatic thyroid tissue (21). Charles
et al reported that serum TG levels are more
sensitive than RAI scan during follow up and TG
analyses may replace or become an important
adjunct to RAI scan (22).

Residual thyroid tissue volume should be
determined correctly when assessing for
the completion thyroidectomy. Erbil et al,
recommended that USG, radioactive iodine
uptake and serum TSH level should be assessed
to estimate the postoperative thyroid remnant
volume for completion thyroidectomy in the
patients with incidental thyroid carcinoma
detected after the surgery (23). Zhao et al
recommended serial stimulated serum TG
measurement in a short period, such as 8 days.
Serial measurements may be more informative

Ulutas Med J 2020;6(3):169-175



Residual Tissue in Differentiated Thyroid Carcinoma

after thyroidectomy before ablative treatment
than a single stimulated TG measurement (24).

In cases with negative serum TG and anti-TG
levels with positive 1-131 scan, this may be
related to limitations in the immunoassays. Both
stimulated serum TG and anti-TG levels with |-
131 scan are recommended in the follow up of
patients with high-risk thyroid cancer (25). In
the current study, patients with measurable
anti-TG levels were excluded because the anti-
TG level may have interfered with the TG levels
and TG levels may not have been measurable
despite the high level of TG.

Filesi et al. recommended whole body [-131
scan and TG measurements for all patients after
total thyroidectomy of differentiated thyroid
carcinoma. In the presence of residual tissue,
analysis of both scan and TG levels can provide
reliable and early detection of metastases (26).
Khammash et al compared Tc-99m and 1-131
scans for the detection of residual and
metastatic thyroid tissue in the follow up
of patients, and Tc-99m pertechnetate was
reported to have sensitivity, specificity and
accuracy of 87%, 97% and 92.5%, respectively.
Negative Tc-99m images cannot exclude
residual or metastatic functioning thyroid tissue
because of the false negative rate of 15.6% (27).
In the current study, the sensitivity, specificity
and accuracy values were not as high as in the
study by Khammash et al, but the results were
similar to those of the Ozdemir et al study,
in which the residual tissue was evaluated
with Tc-99m pertechnetate scintigraphy and
therapeutic 1-131 whole body scan. The post-
operative Tc-99m pertechnetate scan was
positive in 69.6% and negative in 30.4% of
patients whereas therapeutic 1-131 scan was
positive in 93.9% and negative in 6.1% of
patients. The sensitivity, specificity, accuracy,
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PPV and NPV of Tc-99m pertechnetate scan
were 72.2%, 70.5%, 72%, 97.4% and 14.2%,
respectively when the 1-131 scan was accepted
as the standard test (10). In the current study,
despite the relatively high sensitivity, specificity,
and accuracy and the excellent PPV, the NPV
was very low, so the kappa value was 0.182
(p=0.022), indicating slight agreement between
Tc-99m thyroid scintigraphy and 1-131 scan. In
the current study, measurable TG levels were
more concordant with the I-131 scan with better
sensitivity, accuracy and NPV than thyroid
scintigraphy. The kappa was 0.411, showing
moderate agreement between measurable TG
levels and the 1-131 scan. Kueh et al compared
Tc-99m pertechnetate and 1-131 scan for the
detection of remnant tissue after thyroidectomy.
Tc-99m pertechnetate was seen to have
moderately high sensitivity (90%) and a very
high PPV (100%). A positive scan is reliable for
the presence of residual tissue, but in case of a
negative scan additional scanning might be
needed (17). In a study by Chantadisai et al, they
compared Tc-99m pertechnetate whole body
scan, neck and chest SPECT/CT with post
ablative 1-131 whole body scan and SPECT/CT
for the presence of remnant or metastatic
tissue. The percentage of concordance between
the two scans was 96.4% per patient analysis
with a good correlation of the unweighted
kappa value of 0.7358. Better diagnostic
parameters were determined with SPECT/CT. In
the current study, only static images were
acquired (5).

Conclusion

In conclusion, the sensitivity, specificity and
accuracy of thyroid scintigraphy is relatively
high and positive predictive value is excellent.
However, because of the very low negative
predictive value and kappa value, negative
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thyroid scintigraphy should not be given too
much attention. A measurable TG level seems
to be more accurate and useful for detection of
residual tissue.

Ethical Statement
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is no need for consent of patient for the present
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