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DIFERANSIYE TIROID KARSINOMLARINDA ABLASYON
KONTROLU SIRASINDA ORTAYA CIKAN 5 mCi IYOT-131
SINTIGRAFIiSI NEGATIF, TIROGLOBULIN POZITIF
UYUMSUZLUGUNUN DEGERLENDIRILMESI

OZET

Amag: Diferansiye tiroid karsinomu (DTK) nedeniyle opere edilmis ve ablasyon amaciyla
yiiksek doz radyoaktif iyot (RAI) verilmis hastalarda, ablasyon kontrolii srrasmda ortaya
¢tkan 5 mCi (185 MBq) Iyot-131 tiim viicut sintigrafisi (TVS) ve tiroglobiilin (Tg) degeri
uyumsuzlugunu ve bunun olasi nedenlerini incelemeyi amagladik.

Hastalar ve Yontem: Calismamizda 1992-2009 yillar1 arasinda DTK tanisi ile RAI tedavisi
verilen, ablasyon kontrolii i¢in yapilan 5 mCi (185 MBQ)-TVS (-) ve Tg degeri >2ng/ml olan
36 hasta retrospektif olarak incelendi ve hasta grubunu olusturdu. Tg degerleri <2ng/ml olan
ve uyumsuzluk bulunmayan 36 hasta ise kontrol grubu olarak alindi. Hasta ve kontrol
grubunun karsilastirilmasinda yas, cinsiyet, histopatolojik 6zellikler, ablasyon dozu, ablasyon
oncesi Tg degeri ve ablasyon esnasindaki 24. saat RAI uptake degeri kullanildi. Ayrica hasta
grubu da uyumsuzluk nedeni agisindan incelendi.

Bulgular: Hasta grubunda 28 K, 8 E, yas ort: 45.6+11.39 ; kontrol grubunda 29 K, 7 E , yas
ort: 41.5£11.69 idi. Hasta grubunda uyumsuzluk nedenine yonelik yapilan tetkikler
sonucunda 15 (%42) hastada (9 K, 6 E, yas ort: 50.66+10.73) lenf bezi metastaz1 saptanirken
(lenf nodu grubu), 21 (%58) hastada (19 K, 2 E, yas ort: 41.5+10.44) uyumsuzluk nedeni
bulunamadi (mikrometastatik grup).

Yapilan istatistiksel ¢alismada, hasta ve kontrol gruplar1 arasinda yumusak doku invazyonu
(p<0.003), ablasyon 6ncesi Tg degeri (p<0.002) ve tiimor ¢apr>2cm (p<0.035) agisindan
anlamli fark bulundu. Hasta grubundaki lenf nodu varhigma goére yapilan degerlendirmede

ise, E cinsiyet (p<0.03), timor ¢api>2cm (p<0.05), tiroid kapsiil invazyonu (p<0.03) ve
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yag>40 (p<0.01) gibi parametrelerin karsilastirilmasmda lenf nodu ve mikrometastatik grup
arasinda anlamli fark bulundu.

Sonug¢: Ablasyon kontrolii sirasinda ortaya ¢ikan 5 mCi-TVS (-), Tg (+) uyumsuzlugunda
tespit edilebilen baslica neden lenf nodu metastazidir.

Anahtar Kelimeler: Diferansiye tiroid karsinomu, radyoaktif iyot tedavisi, I-131 tiim viicut

tarama, lenf nodu metastazi

EVALUATION OF DIFFERENTIATED THYROID CANCER
PATIENTS WHOSE RADIOIODINE SCANS ARE NEGATIVE,
THYROGLOBULIN VALUES ARE POSITIVE AT THE ABLATION
OUTCOME CONTROL

ABSTRACT

Objectives: We aimed to evaluate the discordance of 5 mCi (185 MBq) 1-131 whole body
scan (WBS) and thyroglobulin (Tg) values at the ablation outcome control in differentiated
thyroid cancer (DTC) patients who had thyroidectomy and then received radioiodine (RAI)
ablation.

Patients and Methods: We evaluated 36 DTC patients retrospectively who had RAI
treatment in our department between 1992-2009 and whose 5 mCi (185 MBq) 1-131 WBS
were negative, but Tg values were >2 ng/ml during ablation outcome control (Patient group).
36 patients whose Tg values were < 2 ng/ml and showed no discordance at the similar
occasion made up the control group. Patient and control groups were compared in terms of
age, gender, histopathological features, ablation dose, Tg value before ablation, and 24. hour
RAI uptake value during ablation. The patient group was then evaluated for the cause of

discordance.
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Results: There were 28 female, 8 male patients whose mean age was 45.6+£11.39 in patient
group. In control group, there were 29 female, 7 male patients whose mean age was
41.5£11.69. According to the reason of discordance at the ablation outcome control, patient
group was divided into 2 groups: 15 (42%) patients (9 female, 6 male patients, mean age:
50.66+10.73) who had metastatic lymph nodes as the reason of discordance constituted lymph
node group. Remaining 21 (58%) patients (19 female, 2 male patients, mean age: 41.5+10.44)
were in micrometastatic group in which reason of discordance could not be determined.

There were statistically significant differences in soft tissue invasion (p<0.003), Tg levels
before RAI treatment (p<0.002), and diameter of tumor >2cm (p<0.035) between patient and
control groups. Among patient group, male gender (p<0.03), diameter of tumor >2cm
(p<0.05), thyroid capsule invasion (p<0.03), and age>40 (p<0.01) were significantly different
between lymph node and micrometastatic group.

Conclusion: 1-131 WBS/Tg level discordance at the ablation outcome control is mainly
caused by metastatic lymph nodes.

Key Words: Differentiated thyroid carcinoma, radioiodine ablation, 1-131 whole body scan,

lymph node metastases.

INTRODUCTION

Differentiated thyroid cancers (DTC) constitute majority of all thyroid cancers (1).
Disease-free survival rate is more than 90% at 10 years (2), but still there is a group of
patients who suffer from persistant or recurrent disease.

Total or near-total thyroidectomy is the first step of the treatment. Then high dose
radioactive iodine-131 (1-131) (RAI) is given to the patient both to ablate the residual
thyroidal tissue and destroy the metastases . In routine practice, a low dose (1-2 mCi; 37-74
MBq) radioiodine scanning to asses the postoperative residual thyroid tissue and possible
metastatic foci is not done before RAI ablation because even with low doses of radioiodine,

stunning of the cells may occur which diminishes the uptake of RAI ablation dose. After RAI
4
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ablation, thyroid stimulating hormone (TSH) suppression treatment with L-thyroxine is given
to the patient for the rest of his life to suppress the proliferative effect of TSH on thyroidal
tissues or metastases.

Ablation outcome is assessed (ablation outcome control) 6-12 months after high dose
RAI ablation. After the withdrawal of suppression treatment or administeration of
recombinant TSH, TSH is expected to raise to minimum of 30 mIU/L. Stimulation of TSH
enables the augmentation of radioiodine uptake by the tissues. 1-5 mCi (37-185 MBq) of
radioiodine is given orally to the patient and after 48 hours, diagnostic 1-131 whole body
scan (I-WBS) is done. During this process, levels of thyroglobulin (Tg) and anti-Tg antibodies
are also measured.

Tg is a thyroid-spesific protein with diameter of 660 kDa which is the precursor
element of thyroid hormone biosynthesis (3). It is secreted from either normal thyroid tissue
or functioning metastases of thyroid cancer. It is predicted that after total/near-total
thyroidectomy and RAI ablation, Tg levels should be near zero. During the follow-ups, any
increased level of Tg suggests that there is a thyroid tissue which could not be ablated or
there are metastases. In the presence of anti-Tg antibodies, levels of Tg can be mistakenly
low.

Normally, there is a concordance between I-WBS and Tg levels. A negative 1-WBS
and Tg level <2 ng/ml suggest that the thyroid tissue is totally ablated. On the other hand, a
positive 1-WBS and Tg>2 ng/ml point out residual disease and make the clinician continue
with further treatments. Whether continuing with further treatments or just monitoring the
patient closely with short time intervals are still debated because aggressive treatment of
minimal residual disease has not been proven to increase patient survival rates yet (4).

There are many investigations which revealed positive Tg level and negative 1-WBS
discordance seen during follow-ups of patients, but there are only few articles about this
discordance which is detected at the ablation outcome control process. Therefore, in this

study, we compared features of patients whose I-WBS and Tg levels are negative in the
5
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ablation outcome control with those of the patients with negative 1-WBS, but positive Tg
levels. We investigated the cause of this discordance and the outcomes of the further
treatments.

PATIENTS AND METHOD

Patients

Thirty-six patients who had total or near total thyroidectomy and RAI ablation
because of differentiated thyroid cancer between 1992-2009 and whose I-WBS were negative
and Tg levels >2 ng/ml during ablation outcome control were taken as the patient group . For
the control group, 36 patients whose 1-WBS were negative and Tg<2 ng/ml at the ablation
outcome control were selected randomly.

After TSH stimulation, 5 mCi (185 MBq) 1-131 was given orally to the patients and 2
days later, I-WBS were done. The mean value for TSH was 108.8 mIU/L in patient group
and 93.7 mIU/L in control group. All Tg and anti-Tg antibody levels were obtained by
electrochemiluminescence method, simultaneously with TSH. During I-WBS scans, we took
whole body, anterior-posterior images. Also in every patient, static images of neck were
taken. We could not make SPECT or SPECT-CT imaging during radioiodine scanning.

In our study, ablation outcomes were assessed 6-15 months (mean: 10 months) after
RAI ablation.

The patients with high levels of anti-Tg antibodies or distant metastases had not been
selected for neither patient nor control groups. Therefore, none of the patients in our study
group had high levels of anti-Tg antibodies or distant metastases throughout their course of
follow-ups.

Low dose whole body radioiodine scanning before RAI ablation had not been done to
neither of the patients in order to prevent the stunning of the cells.

Methods

For the determination of factors which led to the discordance at the ablation outcome

control age, gender, histopathological features (such as diameter of tumor, subgroups,
6
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multifocality, bilaterality, lymphatic invasion, vascular invasion, tumor capsule invasion,
thyroid capsule invasion, soft tissue invasion, intrathyroidal proliferation, rest tumor on
surgical margin), dose of ablation therapy, Tg measurements before ablation treatment, and
RAI uptake values during ablation were investigated statistically by using Ki-square, Mann-
Whitney U, and multivariate logistic regression analysis tests between patient and control
groups.

In patient group, the data which was gathered from the radiological or scintigraphical
studies that had been done to find out the reason of discordance was then evaluated. In most
of the patients, neck ultrasound (USG) was chosen. Computed tomography (CT) of thorax,
magnetic resonance (MR) of neck, and F18- fluorodeoxyglucose (FDG) positron emission
tomography (PET)-CT were chosen in less number of patients. According to this data, the

patient group was then divided into 2 groups, regarding the cause of the discordance.

RESULTS

In patient group, there were 28 female, 8 male patients whose mean age was
45.6+11.39. In control group, there were 29 female, 7 male patients, and the mean age was
41.5+11.69.

The histopathologic informations of the patients of both groups are given on Table 1.
In patient group, the information about size of tumor, multifocality, bilaterality, lymphatic
invasion, vascular invasion, tumor capsule invasion, thyroid capsule invasion, soft tissue
invasion, intrathyroidal proliferation, and rest tumor on surgical margin could not be found in
2 patients. In 1 of those patients, histopathologic subgroup was also unknown, although the
patient was introduced to our department as differentiated thyroid cancer patient.

The other features of the patients which were evaluated during statistical analysis are
given in Table 2. For any invasions of tumor or poor prognostic features, such as subtypes of

diffuse sclerosing, tall or columnar cell, age>40 years old or diameter of tumor>2 cm
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ablation dose was chosen to be 150 mCi (5550 MBq) instead of 100mCi (3700 MBq). RAI
uptakes were measured at 24th hour.

6 patients in patient group and 10 patients in control group had cervical lymph node
dissections during their thyroidectomy operations. All of the dissected lymph nodes were
metastatic.

According to analysis between patient and control groups, there were statistically
significant differences in soft tissue invasion (p<0.003) and Tg values before ablation
(p<0.002). When patient and control groups were taken as dependent variables in multivariate
logistic regression analysis, soft tissue invasion (p<0.004, odds ratio (OR):12, % 95
confidence interval (Cl): 2.19-66.77), Tg value before ablation (p<0.001, OR:1.07, 95%
Cl:1.02-1.12), and tumor diameter >2 cm (p<0.035, OR: 5.45, 95% CI: 1.12-26.47) were
found to cause discordance.

After the ablation outcome control process, the causes of [I-WBS and Tg level
discordance were evaluated in patient group. According to these data, patient group was
divided into 2 groups according to the cause of the discordance. The first group which was
named as lymph node group, consisted of 15 patients (42%) with lymph node metastases as
the cause of the discordance ( 9 female, 6 male patients, mean age: 50.66+10.73). The lymph
nodes were 5.9-50 mm in diameter, measured either with USG or CT and were located mainly
on the neck, only few in mediastinum. Their mean diameter was 15.1 mm, median was 11
mm.

In the second group, there were 21 patients (58%): 19 female, 2 male patients, mean
age:41.5+10.44. In this group, no particular cause could have been found. The reasons like
improper patient preparation or loss of iodine trapping were excluded either by questioning
the patients or by PET-CT scans in selected patients. Therefore for this group, we supposed
that the sizes of the metastases were too small to be able to be detected and therefore named

the group as micrometastatic group.
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Between lymph node and micrometastatic groups, there were statistically significant
differences in male gender (p<0.03), tumor diameter>2 cm (p<0.05), thyroid capsule invasion
of the tumor (p<0.03), and age>40 years (p<0.01). When these groups were taken as
dependent variables in multivariate logistic regression analysis, only tumor diameter>2 cm
(p<0.01, OR:34.35, 95% CI: 1.79-655.76) and age>40 years (p<0.008, OR: 1.22, 95% CI:
1.05-1.42) remained significant.

Tumor diameter>2 cm increased the likelihood of both discordance in ablation
outcome control process and also the presence of lymph node metastases. Soft tissue invasion
of the tumor increased the likelihood of discordance. Tg level>10 ng/ml before ablation
increased the likelihood of discordance, whereas age>40 increased possibility of lymph node
metastases.

Follow-up range was 2-13 years (median: 3 years) in lymph node group and 2-24
years (median: 4 years) in micrometastatic group. The treatments which were given after the
detection of discordance to the patients are listed in Table 3.

In lymph node group, 11 patients received RAI treatment after the detection of cause
of discordance. There were radioiodine uptakes on the therapeutical whole body scans
(twBS) which were done 10 days after RAI treatments in 9 patients (Fig.1). In one of the
patients who had surgery, a second primary tumor was detected.

In micrometastatic group, 11 patients received RAI treatments. In 6 patients, there
were radiodine uptakes on tWBS (Fig.2).

As a summary, 24 of 36 patients received a treatment . Six of those were accepted as
in remission during the follow-ups, whereas in 7 patients, the treatment response had not been
controlled yet. In 11 patients, Tg levels were still high.

Eleven of 36 patients had not been given a treatment. After the follow-ups, 9 of those
patients were accepted either in remission or having a stable disease. In 2 patients, Tg levels
began to rise during controls. One of 36 patients got out of follow-up.

During follow-ups, no patient had any serious morbidity or mortality.
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DISCUSSION

The patients who have DTC have quite a very long life span when compared with the
patients who have other types of malignancies. The overall 1-, 2-, 5-, and 10-year survival
rates are said to be 98.2%, 97.4%, 96.5%, and 96.5% respectively (5), but on the other hand,
the recurrence is common (15-30% of patients), even in early-stage disease (6). Early
diagnosis enables early treatment of residual disease when probably the treatment will be
more effective (4).

One of the problems that is frequently seen during the follow-ups of DTC patients is
Tg level and 1-WBS discordance at the ablation outcome control which is a sign of residual or
metastatic disease. In our study, lymph node metastases were responsible of this discordance
in 42% of the cases. Also in our study, soft tissue invasion of the tumor, tumor diameter>2cm,
and Tg level >10 ng/ml before getting RAI ablation were found to cause discordance.
Similarly, Alzahrani et al found that perithyroidal tumor extension, soft tissue invasion,
cervical lymph node metastases and high Tg level before RAI ablation were associated with
discordance (7).

All histological variants of thyroid tumors are seen more frequently in females.
Papillary carcinoma has been found in 80% of female cases. Thyroid tumors usually occur in
the third, fourth, and fifth decades of life (8). As age gets older, the female/male ratio declines
from 5 at ages 20-24 to 3.4 at ages 35-44 and approaches to 1 at ages 80+ (9). In our study,
we found that in male gender and age>40, lymph node involvement which led to metastatic
disease was common. Zaydfudim et al revealed that lymph node involvement was associated
with 46% increased risk of death (10). Wada et al found that younger patients (>45 years old),
even when they presented with palpable lymphadenopathy had a favorable prognosis (11).

The rate of neck lymph node metastases varies from 5-20 % (12) up to 70% (2) in
papillary thyroid cancers. In our study, male gender, tumor diameter >2cm, thyroid capsule
invasion, and age>40 were significantly associated with lymph node involvement. Very

similarly, Ito et al found that male gender, age 55 years or older, maximal tumor diameter
10
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larger than 3 cm, and massive extrathyroid extension were associated with lymph node
involvement and they recommended prophylactic modified radical neck dissection (13).
Bardet et al emphasized that because almost half of lymph node metastases occurred in the
year following the diagnosis, it was probable that most patients with lymph node metastases
have persistent or residual disease rather than a recurrence (12). Similarly, in our patient
group, 11 patients had lymphatic invasion of the tumor and 6 patients had lymph node
metastases during the diagnosis and in 15 patients lymph node metastases were determined
during ablation outcome control process. High rate of lymph node detection during ablation
outcome control could have also been the result of the limited neck dissection which is
preferred in our hospital for the primary operation. During total thyroidectomy operations,
palpable, preoperatively detected lymph nodes which are also explored during the operation
are resected. The micrometastatic small lymph nodes which are not resected, grow in size
after a period of time. Limited neck dissection is associated with cervical recurrence (14).
Low et al found a significant inverse relationship between total number of lymph nodes
resected and Tg level at 12 month after the surgery (3).

When preoperative USG shows no malignant lymph nodes or shows only in the
central compartment, dissection of central compartment is sufficient, but if primary tumor is
large (>4cm) and/or there is distant metastasis, then there is high risk for recurrence in the
lateral cervical compartment (15). Also during reoperation, there is risk of having
complications. In a study, out of 22 neck reoperations, 2 patients developed permanent
hypoparathyroidism and 4 patients have permanent recurrent laryngeal nerve paralysis (16).
Gonzalez et al showed the effectiveness of preoperative USG in detecting nonpalpable
metastatic lymph nodes and recommended preopereative neck USG to optimize primary
surgical planning (17). Therefore, evaluating the patient before the operation and performing
the convenient neck dissection are essential. Both in preoperative state and also for the
discordant cases during the ablation outcome control as in our study, USG has a major role.

Especially, the patients who have discordance of Tg levels and I-WBS at the ablation
11
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outcome control should have an USG, performed by an experienced radiologist because
normal anatomy of the neck is changed very much after neck surgeries. Small sizes of the
lymph nodes and postinflammatory lymph node hyperplasia are other reasons of insufficient
or wrong evaluation. (18). In the patients with high levels of Tg and negative 1-WBS, the
detection of lymph nodes arises the chance for surgery. In our study, median size of the lymph
nodes in lymph node group was 11 mm which can be a reason for the negative I-WBS.
Because metastatic lymph nodes can be seen in 42% of the cases, in the patients with high
levels of Tg and negative I-WBS, USG done by an experienced radiologist must be the first
imaging modality to choose. Dedifferentiation of the tumor, iodine contamination , and low
dose of iodine are the other possible reasons for Tg positive/ I-WBS negative situation. For
our patient group, the main reason seems to be the small sizes of the lymph nodes. For this
reason, SPECT/CT may provide valuable information. Also focal radioiodine uptake in the
organs like salivary glans which concentrate iodine physiologically makes detecting
malignant deposits like lymh nodes harder (19). Again, SPECT/CT may provide valuable
information . In their investigation, Spanu et al showed that SPECT/CT had an incremental
value over planar images in 67.8% of patients, modified therapy in 35.6% of metastatic cases,
and avoided unnecessary treatment in 20.3% of patients because SPECT/CT identified
additional 28 occult foci than planar images in 10 of 52 patients, 14 occult foci in 7 patients
with negative planar images, and characterized 48 foci unclear on planar images in terms of
location and extent (20). In the investigation of Schmidt et al, SPECT/CT yielded a gain in
information on nodal staging in 35%, altered risk stratification in 25% when compared with
planar imaging (18). SPECT/CT has also a high negative predictive value in detecting
occurence of cervical metastatic lymph nodes at the ablation outcome control (19).
Dedifferention is another reason for discordance. In 10-15% of DTC patients, high
levels of Tg are detected when radioiodine scans are negative (21). As a result of
dedifferentiation, tumors may loose their ability to trap radioidiodine. In these patients,

instead of using radioidione for whole body scanning, F18-FDG can be used for whole body
12
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imaging in PET-CT cameras. As being a glucose analogue, F18-FDG is taken into the cells
by GLUT-1 transporters. In dedifferentiated tumors, there are increased numbers of GLUT-1
which enable the high uptake of F18-FDG (21,22). With its better resolution characteristics,
in patients with elevated Tg, but negative radioiodine scans, F18-FDG PET has sensitivity of
69.3-94.6%, specificity of 25-83%, and accuracy of 63.9-87.8% in detecting
recurrent/metastatic disease (23).

In our study, only 6 of the patients who had received a treatment after the detection of
discordance were in remission or accepted as having a stable disease. Eleven of the patients
that received a treatment had still high levels of Tg and accepted as having persistent disease.
On the other hand, in 9 patients who did not receive a treatment, Tg levels decreased. Only in
2 patients of no treatment group, Tg levels increased during the follow-ups. Alzahrani et al
reported similar outcomes: Of 53 patients, 42 cases were followed without any therapeutic
intervention. Thirty-one cases had spontaneous remission and 11 cases continued to have high
Tg levels. From the other 11 patients who had a therapeutic intervention (RAI, surgery, or
external radiotherapy), 4 cases achieved remission, 5 cases continued to have persistent
disease, and 2 cases had progression (7). Schmidt et al emphasized the efficacy of radioiodine
treatment in metastatic lymph nodes. In their investigation, 18 of 22 radioiodine positive
lymph nodes which are detected at the ablation were not detected at the ablation outcome
control on the average of 5 months (19). They also mentioned that lymph nodes smaller than
0.9 ml were eliminated by radioiodine 94%, whereas for the larger nodes, this rate was 1 out
of 4. For this reason, they stated that it was rational to use a threshold in this range for the

choice of radioiodine therapy or resurgery.

CONCLUSION
If there is a discordance of WBS (-), Tg (+) at the ablation outcome control, the first

thing which must be done is to search for metastatic lymph nodes. Only after the
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determination of the cause of discordance with diagnostic studies, the choice of treatment

(radioiodine therapy or resurgery) can be evaluated.
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Table 1: Histopathologic features of the patients.
Patient Group Control Group
Diameter of tumor >2 cm: 12 >2cm: 6
<2 cm: 22 <2 cm: 30

Histopathologic subgroup

Classical type papillary: 16
Nonclassical type papillary: 15

Classical type papillary: 15
Nonclassical type papillary: 19

Follicular: 3 Follicular: O

Other: 1 Other: 2

Multifocality (+):5 (+): 14
(-): 29 (-): 22

Bilaterality (+):6 (+):9
(-): 28 (-): 27

Tumor capsule invasion (+): 12 (+): 16
(-): 22 (-): 20

Thyroid capsule invasion (+): 25 (+): 16
(-):9 (-): 20

Vascular invasion (+): 11 (+):5
(-): 23 (-):31

Lymphatic invasion (+): 11 (+):10
(-): 23 (-): 26

Soft tissue invasion (+):18 (+):7
(-): 16 (-): 29

Rest tumor on surgical margin (+): 4 (+): 4
(-): 30 (-): 32

Intrathyroidal proliferation (+):13 (+): 12
(-): 21 (-): 24
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Table 2: Clinical features of the patients.

Patient Group

Control Group

Ablation doses *

100 mCi (3700 MBq): 13
150 mCi (5550 MBq): 23

100 mCi (3700 MBq): 14
150 mCi (5550 MBq): 22

Tg levels before ablation <10 ng/ml: 4 <10 ng/ml: 23
>10 ng/ml: 23 >10 ng/ml: 10
Unknown: 9 Unknown: 3
RAI uptakes during ablation ** <5%: 9 <5%: 14
>5%: 11 >5%: 17
Unknown: 16 Unknown: 5
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Table 3: Treatments given to the patients after the detection of discordance.

Lymph node group (n:15)

Micrometastatic group (n:21)

Surgery 2 -
RAI 6 11
Surgery+RAl 5 -
No treatment 2 9
Unknown - 1
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LEGENDS FOR ILLUSTRATIONS

Fig.1: 41 years old, male patient. Although I-WBS was negative, Tg level was high
during ablation outcome control. Then he had an USG which revealed a lymph node at right
submandibular region. Although fine needle aspiration biopsy was benign, the patient was
given 150 mCi (5550 MBq). During RAI treatment his laboratory values were TSH: 93
mlU/L, Tg: 42.6 ng/ml, anti-Tg: 44 1U/ml (normal range: 0-115 IU/ml). An uptake is seen in
submandibular region which belongs to the lymph node.

Fig.2: 26 years old, female patient. I-WBS was negative, but Tg was high in her
ablation outcome control. There was neither a residual thyroid tissue, nor a metastatic focus
on the following diagnostics studies. She was given 150 mCi (5550 MBq) RAI treatment
when TSH: 64.64 mIU/L, Tg: 13.7 ng/ml, anti-Tg: 12.26 IU/ml (normal range: 0-115
IU/ml). An uptake is seen in mediastinum. In MR which was taken after tWBS, there was no

remnant of thymic tissue.
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