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SUMMARY

Introduction Thyroglobulin is composed glycoprotein, and it is synthesized by follicular cells of the
thyroid gland. Treatment of differentiated thyroid carcinomas involves total thyroidectomy followed by
radioiodine ablation of a potential remaining tissue. The measurement of thyroglobulin in the postopera-
tive follow-up can serve as an indicator of tumor growth or recurrence of the disease.

Objective The aim of this paper is to examine the value of thyroglobulin in patients surgically treated for
differentiated thyroid cancer who had metastases in the lymph nodes of the neck, as well as in operated
on patients without any evident metastasis.

Methods Thyroglobulin values in the serum of 58 patients were analyzed. Two groups were formed. The
thyroglobulin value was established with the use of IRMA-hTg ('#l) system. Normal levels of thyroglobulin
were from 2 ng/ml to 65 ng/ml. For all of 58 patients, thyroglobulin was determined three times. The
first, so-called pre-ablation thyroglobulin was determined immediately before the application of "'l
ablation dose. The second and the third measurements were conducted six to eight months and one
year, respectively, after the application of the ablation dose respectively.

Results The first group consisted of 14 patients with histologically proven metastases in the lymph
nodes of the neck, while the second group consisted of 44 patients without any evident metastases.
The average thyroglobulin value of pre-ablation in the patients from the first group was 43.45 ng/ml,
while in the second was 7.57 ng/ml. Levene’s test (with p = 0.00, i.e p < 0.05), demonstrated a statistically
significant difference. Furthermore, in both groups, there was statistically significant difference between
pre-ablation and post-ablation thyroglobulin values (Student’s t-test with p < 0.05).

Conclusion It can be concluded that the average value of thyroglobulin was significantly higher in
patients with lymph node metastases in the neck. We are of the opinion that the determination of thy-
roglobulin, despite individual variations, may serve as a good indicator to assist in monitoring of patients
surgically treated for differentiated thyroid cancer.
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INTRODUCTION

Thyroglobulin (Tg), which weighs 660 kilodal-
tons, is a glycosylated protein. It is synthetized
by follicular cells of the thyroid gland and “in-
serted” into the lumen of thyroid follicles. The
secretion of thyroid hormones triiodothyro-
nine (T3) and tiroxin (T4) starts with micro-
pinocytosis of the iodinated thyroglobulin
from the follicular lumen, and regresses into
thyrocytes. Thyroglobulin has a tendency to
hydrolyze under the influence of lysosomal
enzymes and subsequently, by the diffusion
through the basement membrane, formed
molecules of T3 and T4 hormones move to
the capillary network [1]. Thyroglobulin mol-
ecules can avoid hydrolysis and together with
hormones, through the basement membrane,
enter the blood circulation [2]. High thyroglob-
ulin values were found both in patients with
follicular adenoma and in differentiated thy-
roid carcinoma (DTC). The abovementioned
has led to the conclusion that tumor cells of
papillary or follicular cancer, presumably like
a normal thyrocyte, produce and secrete thy-
roglobulin. The amount of thyroglobulin in the
circulation can increase along with the growth
of tumors, greater invasion of healthy thyroid

tissue, as well as with the emergence of me-
tastases [3]. Nevertheless, thyroglobulin does
not have a special significance in the diagnosis
of thyroid cancer. High thyroglobulin value
is often found in patients with diffuse goiter
and patients with Graves-Basedow disease [4].
Furthermore, some patients with histologically
confirmed DTC preoperatively had normal
thyroglobulin values.

The first step in the DTC therapy is thy-
roidectomy, i.e. surgical removal of the entire
thyroid tissue [5]. Complete elimination of
the thyroid tissue would consequently cause
the absence of thyroglobulin in the serum.
Such cases are rare in practice. In most cases,
we come across certain thyroglobulin values,
which raises the question of quality of the de-
claratively performed thyroidectomy. In cases
of partial thyroidectomy, such as extended lo-
bectomy and subtotal resections, different thy-
roglobulin values are expected in the patients’
serum. The measured thyroglobulin value can
help with assessing the types of residual tissue,
i.e. whether the latter is normal or tumoral
[6, 7]. In order to eliminate the functionally
residual thyroid tissue, a pharmacological ab-
lation is conducted. Radioactive iodine (**'I),
in a capsule or liquid, is administered per os.
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Most commonly, it is administered in a dose of 3.7 MBq
according to the prescribed procedure [8]. In the first six
months after the ablation, thyroglobulin values in the se-
rum decline to low or undetectable values, and with an
adequate hormone substitution (levothyroxine), they re-
main as such during regular, routine check-ups. For most
authors, subsequent increase of thyroglobulin values is the
most reliable sign of aggravation of the disease, that is, the
appearance of local recurrence, lymph nodes metastasis
or distant metastasis. Most authors believe that the post-
ablation thyroglobulin is an important tumor marker for
DTC [9].

In contrast to the classical prognostic factors, math-
ematically derived value thyroglobulin doubling time
(TDT) is a more valid indicator of carcinoma recurrence.
The base for the calculation of TDT consists of at least
four consecutive measurements of thyroglobulin in de-
fined time intervals [10]. Giovanella et al. [11] assert that
the TDT is a reliable indicator of carcinoma recurrence
even in cases when 131I-scan is negative.

In cases when thyroglobulin values remain relatively
high after the ablation, it is necessary to assess possible
causes. Poorly performed ablation (small dose of *'I or
omissions during the procedure) may be the only cause.
The resistance of postoperative residual tissue should not
be neglected as the second or additional cause. Interest-
ingly, some authors have noted weaker effects of ablation
in cases where the pre-ablation thyroglobulin value was
relatively higher (discriminant 10 ng/ml) [12].

OBJECTIVE

The aim of this study is to determine whether the thy-
roglobulin values in the serum of the patients surgically
treated for differentiated thyroid carcinoma could be suf-
ficient and accurate indicators of disease progression.

METHODS

Thyroglobulin values in the serum of 58 patients were
analyzed. The thyroglobulin value was established with
the usage of IRMA-hTg ("*I) system and in the range of
0 to 250 ng/ml. Normal levels of thyroglobulin were from
2 ng/ml to 65ng/ml. All patients underwent total thyroid-
ectomy. The existence of the papillary or follicular DTC
was histologically proven. Two groups were formed. The
first group consisted of 14 female patients, of average age
of 49 years, with papillary thyroid cancer and metastases
that were detected in the lymph nodes of the neck and
were classified as T(2-3)N1MO. All the patients received
the ablation dose 'T of 3.7 GBq.

The second group comprised 44 patients without de-
tected metastasis, classified as T(2-3)NOMO. There were 38
female patients with an average age of 44.5 years, and six
male patients, with an average age of 41 years. In the ma-
jority of patients, that is in 43 patients, papillary carcinoma
was diagnosed, and only one patient (m) had follicular
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carcinoma. In accordance with the decision made by the
authorized consultation team, a dose of *'I in the range of
1.5 to 3.7 GBq was administrated.

Thyroglobulin was determined three times. The first
determination was conducted immediately before the
administration of the ablation dose of "*'I, pre-ablation
thyroglobulin in conditions of high TSH level. The sec-
ond determination was conducted six to eight months
after the application of "*'I, and the third one during the
second year after the ablation. At the time of the second
and third thyroglobulin determination, the patients were
under the appropriate substitution therapy (levothyrox-
ine). In the monitoring period, there were no changes in
physical findings. Apart from clinical examinations, all
the patients underwent neck ultrasonography, whole body
scintigraphy, and in several cases thorax and neck com-
puted tomography scan. Patients in whom the presence of
high thyroglobulin-antibody titer was detected were not
included in the analysis.

RESULTS

The first group consisted of 14 patients. The average pre-
ablation thyroglobulin value was 43.45 ng/ml, and the in-
dividual values were in the range of 2-155 ng/ml (Table 1).

In the second measurement, the average value was
1.50 ng/ml, and the individual values ranged from 0.1 ng/ml
to 7.0 ng/ml. The statistical analysis, Student’s t-test
(t=2.481, p=0.035) showed a significant difference (p < 0.05)
between the pre-ablation and the post-ablation thyroglob-
ulin values. The average value in the third measurement
was slightly higher than the previous one, i.e. 2.13 ng/ml.
The individual values ranged from 0.1 ng/ml to 4.4 ng/ml.

The second group comprised 44 patients. The average
pre-ablation thyroglobulin value was 7.58 ng/mL, and the
individual values ranged from 0.5 ng/ml to 37.0 ng/ml. In
the second measurement, the average value was 0.49 ng/ml
in the range of 0.1 ng/ml to 2.5 ng/ml (Table 2). There
was a significant difference between the pre-ablation and
post-ablation thyroglobulin values (t = 5.473, p = 0.000,
i.e. p < 0.05). The third measurement had the average
value of 0.29 ng/ml, and the individual values were from
0.1 ng/ml to 2.3 ng/ml.

Table 1. Overview of the individual and average thyroglobulin (Tg)
values in the first group: T(2-3) N1 MO

Group | Tg Minimum | Maximum | Average Standard
measurement value value value deviation
First 2.0 155.0 4345 55.31
Second 0.1 7.0 1.50 217
Third 0.1 4.4 2.13 1.85

Table 2. Overview of the individual and average thyroglobulin (Tg)
values in the second group: T(2-3) NO MO

Group Il Tg Minimum | Maximum | Average Standard
measurement value value value deviation
First 0.5 37.0 7.58 8.1
Second 0.1 25 0.49 0.43
Third 0.1 23 0.29 0.39
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Graph 1. Comparative overview of the average thyroglobulin (Tg)
values

Basic comparison between the average pre-ablation thy-
roglobulin values of the first group (43.45 ng/ml) and the
analog value of the second group (7.57 ng/ml) presented
a clear difference (Graph 1). Statistically, group varianc-
es were significantly different (Levene’s test: F = 32.681,
p = 0.000, i.e. p < 0.05).

DISCUSSION

The importance of the thyroglobulin as a prognostic fac-
tor in patients treated for DTC is interpreted differently.
Some authors believe that the pre-ablation thyroglobulin
in combination with the post-ablation scintigraphy has
a significant prognostic value [12]. Most authors believe
that the elevated pre-ablation thyroglobulin values them-
selves have a significant prognostic value [13]. In this
study, the average value of the pre-ablation thyroglobu-
lin was significantly higher in the first group of patients
in comparison with the second group. Unfortunately, we
have no plausible explanation for the observed differ-
ence. In contrast, the range of individual values did not
show such a relationship. Namely, in the first group there
were four female patients who had relatively low thyro-
globulin values without regard to the tumor with extra-
thyroidal expansion (about 2 ng/ml). On the other hand,
in the second group there were three female patients with
relatively high thyroglobulin values (22-30 ng /ml). A
compatible attitude on normal concentration of serum
thyroglobulin after the conducted thyroidectomy can-
not be found in literature. Lin and associates conducted
a retrospective analysis of patients who received ablation
doses of *'T after the thyroidectomy [13]. They decided
to divide patients solely according to the ablation thyro-
globulin values, and thereby the patients were divided
into three groups as follows: group A (Tg < 1 ng/mL),
group B (1 ng/ml < Tg < 10 ng/ml), and group C
(Tg > 10 ng/ml). A significant difference in the incidence
of recurrence was noted, i.e. in group A 4.2%, group B
23.6% and in group C even 62.9%. Hence, they generally
gave a greater prognostic significance to the pre-ablation
thyroglobulin. Although it is not the aim of this study, we
find it useful to note that in several cases post-ablation

scintigraphy did not display focal accumulation, although
it was expected to be found due to the high pre-ablation
thyroglobulin values.

In the first assessment after the administration of radio-
active jodine, a decrease of average thyroglobulin values in
both groups was noticed. The higher thyroglobulin value
in comparison with the pre-ablation thyroglobulin value
was not detected at all. In all patients, the application of
radioiodine therapy after the surgery was still inconsis-
tent [14]. The above-cited results in this group support the
proposition that radioiodine ablation reduces the remain-
ing tissue. What is more, we are closer to believe that a suc-
cessful ablation therapy leads to better prognosis [15,16].

In the first group, the second measurement after the ap-
plication showed an increase in average values in relation to
the previous measurement. Bearing in mind individual val-
ues, there was a slight increase of the thyroglobulin values
in six female patients, although loco-regional changes were
not observed with the use of conventional examination.
Kaneko et al. [17] claim that an increase of thyroglobulin
value is a sufficient indication for the use of more compli-
cated procedures such as positron emission tomography
(PET) or computed tomography (CT) in order to locate
metastasis. Unexpectedly, in some patients who underwent
BE-FDG-PET/CT, the results were negative [17, 18].

The second measurement in the second group showed
that the average thyroglobulin value was lower in relation
to the previous measurement. Individual values did not
show the value higher than the previously measured one.
In our case, both post-ablation thyroglobulin values were
measured in terms of suppressed TSH. We believe that the
post-ablation thyroglobulin values below 1 ng/ml indicate
a favorable course of the disease, while in all other cases it
is necessary to be alert and predict metastasis. Some au-
thors support the notion that patients with thyroglobulin
value higher than 2 ng/ml should be subjected to re-abla-
tion, despite the fact that there are no clear, physical ele-
ments of the disease progression [19]. The thyroglobulin
value would be more sensitive if it was to be determined
in conditions of high TSH. Unfortunately, for patients this
would mean uncomfortable exclusion of substitution for a
period of two to three weeks or application of rTSH [20].

CONCLUSION

The average pre-ablation thyroglobulin value was sig-
nificantly higher in the group of patients with the lymph
nodes metastases of the neck when compared to the pa-
tients without metastases. The individual pre-ablation thy-
roglobulin values showed significant variations.

In all cases, the post-ablation thyroglobulin value was
lower than the pre-ablation thyroglobulin value. In terms
of adequate suppression, the post-ablation thyroglobulin
monitoring has greater practical significance.

We believe that systematic thyroglobulin monitoring is
needed in all patients surgically treated for differentiated
thyroid carcinoma.

www.srpskiarhiv.rs

399



400

Mikac G. and Stankovi¢ S. Thyroglobulin value in patients surgically treated for differentiated thyroid carcinoma

REFERENCES

1. Sheppard MC. Serum thyroglobulin and thyroid cancer. Q Journal
Med. 1986; 59(229):429-33. [PMID: 3532164]

2. Van Herle AJ,Van Herle IS, Greipel MA. An international cooperative
study evaluating serum thyroglobulin standards. J Clin Endocrinol
Metab. 1985; 60:338-343.

[DOI: 10.1210/jcem-66-2-338] [PMID: 3965493]

3. PaciniF, Pinchera A, Giani C, Grasso L, Doveri F, Baschieri L. Serum
thyroglobulin in thyroid carcinoma and other thyroid disorders. J
Endocrinol Invest. 1980; 3:283-292.

[DOI: 10.1007/BF03348277] [PMID: 03914097]

4. Refetoff S, Lever EG. The value of serum thyroglobulin
measurement in clinical practise. JAMA. 1983; 250:2352-2357.
[DOI: 10.1001/jama.1983.03340170078037] [PMID: 6355525]

5. PuxedduE, Filetti S. The 2009 American thyroid association
guidelines for management of thyroid nodules and differentiated
thyroid cancer: Progress on the road from consensus- to evidence-
based practice. Thyroid. 2009; 11:1145-1147.

[DOI: 10.1089/thy.2009.1601] [PMID: 19888856]

6. Black EG, Cassoni A, Gimlette TMD. Serum thyroglobulin in thyroid
cancer. Lancet. 1981; 2:443-445.

[DOI: 10.1016/50140-6736(81)90776-5] [PMID: 6115202]

7. PhanHaTT, Jager PL, Van der Wal JE, Sluiter WJ, Plukker JT, Dierckx
RAJ, et al. The follow-up of patients with differentiated thyroid
cancer und undetectable thyroglobulin and Tg antibodies during
ablation. Eur J Endocrinol. 2008; 158:77-83.

[DOI: 10.1530EJE-07-0399] [PMID: 18166820]

8. Van Nostrand D. The benefits and risks of I-131 therapy in patients
with well-differentiated thyroid cancer. Thyroid. 2009; 12:1381-
1391. [DOI: 10.1089/thy.2009.1611] [PMID: 20001720]

9. Aras G, Gultekin SS, Kucuk NO, Genc Y. Is thyroglobulin the stronger
indicator for progressive disease than the other conventional
factors in same age patient groups with differentiated thyroid
cancer? Nuclear Medicine Communications. 2007; 28(12):907-913.
[DOI: 10.1097/MNM.0b013e3282f1ac6¢] [PMID: 18090216]

10. Miyauchi A, Kudo T, Miya A, Kobayashi K, Ito Y, Takamura Y, et
al. Prognostic impact of serum thyroglobulin doubling-time
under thyrotropin suppression in patients with papillary thyroid
carcinoma who underwent total thyroidectomy. Thyroid. 2011;
21(7):707-16.[DOI: 10.1089/thy.2010.0355] [PMID: 21649472]

11. Giovanella L, Trimboli P, Verburg FA, Treglia G, Piccardo A, Foppiani
L, et al. Thyroglobulin levels and thyroglobulin doubling time
independently predict a positive 18F-FDG PET/CT scan in patients
with biochemical recurrence of differentiated thyroid carcinoma.

doi: 10.2298/SARH1608397M

12.

13.

14.

15.

16.

17.

18.

19.

20.

Eur J Nucl Med Mol Imaging. 2013; 40(6):874-80.

[DOI: 10.1007/500259-013-2370-6] [PMID: 23463330]

Lee HJ, Rha SY, Jo YS, Kim SM, Ku BJ, Shong M, et al. Predictive value
of the preablation serum thyroglobulin level after thyroidectomy

is combined with postablation 131-1 whole body scintigraphy

for successful ablation in patients with differentiated thyroid
carcinoma. Am J Clin Oncol. 2007; 30:63-68.

[DOI: 10.1097/01.coc.0000239138.64949.0a] [PMID:17278897]

Lin JD, Huang MJ, Hsu BR, Chao TC, Hseuh C, Lin FH, et al.
Significance of postoperative serum thyroglobulin levels in patients
with papillary and follicular thyroid carcinomas. J Surg Oncol. 2002;
80:45-51.[DOI: 10.1002/js0.10089] [PMID: 11967907]

Wartofsky L, Sherman SI, Gopal J, Schlumberger M, Hay ID. The use
of radioactive iodine in patients with papillary and follicular thyroid
cancer. J Clin Endocrinol Metab. 1998; 83:4195-4203.

[DOI: 10.1210/jcem.8312.5293-1] [PMID: 9851751]

Verburg FA, de Keizer B, Lips CJ, Zelissen PM, de Klerk JM.
Prognostic significance of successful ablation with radioiodine

of differentiated thyroid cancer patients. Eur J Endocrinol. 2005;
152:33-37.[DOI: 10.1530/eje.1.01819] [PMID: 15762184]

Woodrum DT, Gauger PG. Role of 131-l in the treatment of well
differentiated thyroid cancer. J Surg Oncol. 2005; 89:114-121.

[DOI: 10.1002/js0.20185] [PMID: 15719384]

Kaneko K, Abe K, Baba S, Isoda T, Yabuuchi H, Sasaki M, et al.
Detection of residual lymph node metastases in high-risk papillary
thyroid cancer patients receiving adjuvant I-131 therapy. Clinical
Nuclear Medicine. 2010; 35:6-11.

[DOI: 10.1097/RLU.0b013e3181c3b737] [PMID: 20026964]
Lansoy-Kuhn C, Picquenot MJ, Edet-Sanson A, Edet-Sanson A,
Mechken F, Laberge-Le Couteulx S, et al. Relationship between

the immunohistochemistry of the primary tumour and 18F-FDG-
PET/CT at recurrence in patients with well-differentiated thyroid
carcinoma. Nucl Med Comun. 2013; 34:340-346.

[DOI: 10.1097/MNM.0b013e32835e59ee] [PMID: 23407367]

M El-Refaei S, W Yassin S, Salman K, Al Munshy T, Al-Ezzi M, Yasser M,
et al. Comparison between low and high radioactive iodine (I-131)
reablation dose in patients with papillary thyroid cancer. Nucl Med
Comun. 2015; 36:114-119.

[DOI: 10.1097/MNM.0000000000000233] [PMID: 25350460]
Mazzaferi EL, Kloos RT. Clinical review128: current approaches to
primary therapy for papillary and follicular thyroid cancer. J Clin
Endocrinol Metab. 2001; 86:1447-1463.

[DOI: 10.1210/jc86.4.1447] [PMID: 11297567]



Srp Arh Celok Lek. 2016 Jul-Aug;144(7-8):397-401

BpepHocT TUpeornobyanHa Kop, 6onecHmka onepucaHmx 36or agudepeHToBaHUX

KapuuMHOMa WTUTACTE XK1e3ae

foctumnp Mukau'?, CuHnwa CraHkosuh!

'KnuHnykn ueHTap barba Jlyka, 3aBog 3a HykneapHy meanuHy, barba Jlyka, Penybnuka Cpncka, BocHa n XepLerosuHa;
2YHnsep3utet y barboj Nlyuu, MeguunHckm dakynter, barba Jlyka, Penybnuka Cpncka, bocHa 1 XepueroBuHa

KPATAK CALIP?KA)J

YBop TupeornobynuH je No cacTaBy MUKOMPOTENH, @ CUHTETH-
wy ra ponukynapHe henuje wrutacte xne3sge. Jleuerwe ande-
PEeHTOBaHUX TMPEOVAHMX KapLMHOMa NOApa3ymMeBa TOTaHy
TYPEOULEKTOMUjY, HAKOH Koje cnean paguojoaHa abnauuja
€BEHTYaJIHO npeocTanor TKuBa. Mepere TupeornobynuHa y
nocTonepaTyBHOM Npahery MoXe NOCY»KNTH Kao NoKasaTesb
TYMOPCKOT pacTa Uiy peuvarea bonectu.

Lum papa Lnmb paga jecte ucnutatv BpegHOCTY TUPEOTo-
OynvHa y cepymMy 60necHKa onepricaHnx 36or andepeHToBa-
HVX KapLrHOMa WTWUTACTe Xe3[e Koju Cy MManu MmeTacTase
y MUMOHMM HOAyCMMa BpaTa 1 onepuricaHux bonecHuka 6e3
eBUAEHTHYX MeTacTasa.

Metopge paga AHanu3npaHa je BpeaHOCT TUPEeOornobynuHa y
cepymy 58 6onecHnka. DopmupaHe cy Ase rpyne. Tpeorno-
OyNnuH je ogpehmBaH pagMoMMyHONOWKUM ceToBMMa, IRMA-
hTg ('*°I). HopmanHe BpeaHocTu cy of 2 ng/ml go 65 ng/ml.
Kog cBnx 58 bonecHuKa TMpeornobynuH je ogpeheH Tpu nyTa.
MpBwu, npeabnavynoHn TMpeornobynuH je ogpeheH Henocpen-
HO Npep annvKaumjy abnauroHe fose '*'J. lpyro ogpehuBatbe
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je BpLueHO 6-8 meceL HakoH abnauuje, a Tpehe HakoH jegHe
rofviHe.

Pesyntatm pBYy rpyny unmHu 14 6onecHnKa ca NaTOXMCTO-
NOLUKM JOKa3aH/M MeTacTa3ama y TMMH/M HoAyCrMa BpaTa,
a Apyry 44 6onecHvika 6e3 eBUAEHTHUX MeTacTa3a. [poceyHa
BPeLHOCT NpeabnalnoHor TMpeornobynMHa Kog nalyvjeHarta
npB.e rpyne je 6una 43,45 ng/ml, pok je y opyroj rpynv 6una
7,57 ng/ml. NeBuHoB TecT (Mpu yemy je p = 0,00, Tj. p < 0,05)
[OKa3yje 3HauajHy CTaTUCTNYKY pa3nunky. Takohe, y obe rpyne je
yTBphHeHa 3HayajHa CTaTuCTYKa pasnvka n3mehy npeabnauy-
OHUX 1 MOCTabNaLMOHVX BPeAHOCTM TUpeornobynvHa (t-tecr,
npw yemy je p < 0,05).

3akrpyyak Moxe ce 3aK/byumnTi Aa je MpoceyHa BPegHoCT Tu-
peornobynuHa 3HayajHoO BULLA Y Fpynv 6oecH1Ka ca MeTacTa-
3ama y nuMdHMM Hoglycmma BpaTta. CMaTpamo Aa ogpehusame
TNPEOrNobyNMHa, yNPKOC NojeAnHAYHIM OACTYNabUMa, MOXe
NOCIYKUTWN Kao fobap nHAMKaTop y npaherby 6onecHuKa orne-
prcaHmnx 360r AndepeHTOBAHOT KapLMHOMA LTUTACTE XKe3fe.
KmbyuHe peun: TupeornobynuH; ToTanHa TMpeoVAeKTOMNja;
abnauyuja; KapLyMHOM LUTUTACTe Xne3ae
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