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Multiple Primary Tumors in Differentiated Thyroid Carcinoma 
and Relationship to Thyroid Cancer Outcome
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Abstract.  AIM: Patients with differentiated thyroid carcinoma (DTC) have long-life expectancy and are at risk for
developing a second primary cancer.  Aim of this study was to assess the occurrence of DTC in conjunction with other
primary neoplasms.  It was also aimed to explore the possibility of synchronous or metachronous other malignancies
having an impact on clinical course of thyroid carcinoma.  MATERIAL & METHODS: Clinical records of 1680 DTC
patients treated and followed in our institution over last twenty years were reviewed.  Forty-five second primary tumors
were found in 42 patients.  These patients were classified into 3 groups as antecedent (group I), synchronous (group II) or
subsequent (group III) according to the timing of occurrence of non-thyroidal malignancy.  The initial characteristics of
thyroid neoplasm were compared between patients with DTC plus another tumor and DTC only.  Kaplan-Meier Survival
Analysis was used to estimate the survival probability for patients with DTC alone and DTC plus another primary tumor.
RESULTS: There were 15 synchronous and 30 metachronous tumors in 42 patients.  Three of them had triple tumors.  The
most common second primary was lympho-haematological and upper aero digestive system tumors in group I and II
respectively, whereas a variety of tumors were noted in group III.  Despite the more common occurrence of unfavourable
prognostic factors in patients with multiple cancers than thyroid cancer alone, complete response to radioiodine therapy
and recurrence free survival rate was similar in both groups (p>0.05).  CONCLUSION: The results of the current series
imply that the occurrence of multiple primary tumors is not uncommon in patients with DTC.  Close medical surveillance
and the use of advanced screening modalities might lead to the detection of second primary tumors in DTC.  However, the
presence of second primary seems not to affect the clinical course of DTC.
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AMONG all human carcinoma types, differentiated
thyroid carcinoma (DTC) has a relatively benign bio-
logic nature thus leading to long-life expectancy even
in the presence of advanced disease.  This unique char-
acteristic may allow sufficient time for developing
another cancer at another site in patients with DTC.
While the use of radioiodine (RAI) or external radio-
therapy for the treatment of DTC, in rare occasions,
may offer the increased risk of second malignancy fol-
lowing treatment, the association of a variety of tumors
occurring synchronously or metachronously also
indicates the presence of different genetic and environ-

mental factors.  At Memorial Sloan-Kettering Cancer
Center, 50% of patients in whom an autopsy found a
history of thyroid cancer, had a second and entirely
separate cancer [1].  Recently, Ronckers et al. docu-
mented that association of thyroid carcinoma with a va-
riety of primary extra-thyroidal cancers [2].  In their
series derived from SEER cancer registries the authors
showed positive associations between thyroid cancer
and a variety of second primary cancers including
breast, prostate, kidney, salivary glands, brain and
CNS, scrotum and leukemia suggesting similar factors
in terms of etiology and treatment effects [2].
In this study we aimed to review the occurrence of

thyroid carcinoma in conjunction with other malignan-
cies in a retrospective analysis of 1680 patients with
DTC.  Different cancers antecedent, concurrent or sub-
sequent to the DTC were assessed in relation to the
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clinical presentation and the outcome.  It was also
aimed to explore the possibility that having a concur-
rent malignancy might affect clinical course of thyroid
carcinoma when compared with patients having DTC
alone.

Material and Methods

Patients

Clinical records of 1680 patients with DTC followed
during the last 20 years (1986–2006) in our institution
were reviewed.  The mean follow-up was
7.4 ± 6.2 years and 550 of them had follow-up longer
than ten years.  Data regarding medical history, clinical
presentation, results of diagnostic studies, therapeutic
protocols and final clinical outcome were noted.  As a
part of our institutional protocol, radioiodine ablative
therapy 75–100 mCi (2.75–3.70 GBq) subsequent to
near total thyroidectomy have been applied in patients
with intra-thyroidal tumors exceeding 1.0–1.5 cm.  in
diameter.  Higher doses of radioiodine, in a range of
100–200 (3.7 to 7.4 GBq), have been used in persistent,
recurrent disease or in case of distant metastases.  RAI
therapy has been repeated until ablation of all function-
ing thyroid remnant or metastatic tissues.
The retrospective evaluation of DTC patients

revealed non-thyroidal primary malignancy in 42 of
them.  These patients were then divided into 3 groups
according to the antecedent, synchronous or subse-
quent occurrence of the non-thyroidal tumor to DTC.
Group I: Patients who had another primary malignan-
cy diagnosed at least one year prior to the DTC.  DTC
was as a second primary neoplasm in this group of pa-
tients.  Group II: Patients who had concurrent DTC
and another primary malignancy diagnosed within the
same year.  Group III: Patients presenting with anoth-
er non-thyroid malignancy at least one year after the
DTC.  Histological evaluation was obtained for all ex-
tra-thyroidal primary malignancies in order to exclude
the possibility of metastasis of thyroid carcinoma.  In
this group of patients possible relation of second malig-
nancy subsequent to the therapeutic RAI for DTC was
investigated in terms of cumulative dose, time of
appearance, histologic type and the clinical outcome.

Analysis

Initial characteristics and clinical outcome were
comparatively assessed in patients with DTC plus an-
other primary tumor and DTC alone.  For this assess-
ment, patients who had final clinical visit at the end of
2006 and completed follow-up longer than 1 year (n:
1009) were included.  The characteristics of these DTC
alone patients were then compared with patients who
had DTC plus another primary tumor using student t
test and chi-square tests.  Kaplan-Meier Survival Anal-
ysis was used to estimate the survival probability for
patients with DTC alone and DTC plus another prima-
ry tumor.  Recurrence free survival of 62 matching
(with regard to age, gender, tumor histology and dura-
tion of follow-up) DTC alone patients was compared
with 31 surviving patients with multiple malignancies.
Every patient with multiple tumors was matched with 2
patients with single tumor.

Results

The retrospective documentation of the cohort
indicated 45 synchronous or metachronous primary
neoplasm in 42 (24 females and 18 males) of 1680
patients (2.5 %).  Three of the patients had triple
primary tumors (pts no: 1, 11 and 34).  The mean age
was 46.2 and 47.0 respectively at the time of the
occurrence of first and second primary tumor.

Group I

Twenty patients had a previous history of another
malignancy preceeding to the diagnosis of thyroid car-
cinoma (Table 1).  There were 8 male and 12 female
patients.  The mean age was 39.4 at the time of first ma-
lignancy.  The mean interval between first malignancy
and DTC was 7.7 (2–18) years.  The details of patients’
characteristics are presented in Table 1.  Haematologi-
cal malignancies including lymphoma, leukaemia and
myeloma were the most common (n = 7) first prima-
ries.  Interestingly 6 of them were male patients.  For
the female patients, the most common initial primary
malignancy was breast carcinoma.  The thyroid malig-
nancy was papillary carcinoma in 17, follicular carci-
noma in 1 and Hurtle cell carcinoma in 1 patient.  A
patient in this group (pt no: 1) had both follicular and
papillary carcinoma foci in different lobes of thyroid
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gland.  For the details of the thyroid malignancy in
group 1 patients, it was noted that 6 cases had regional
lymph node metastasis and one had metastatic lung and
bone involvement.
Ten of 20 patients had a previous history of radio-

therapy including thyroid bed because of other primary
neoplasm.  The mean interval between external radio-
therapy and DTC was 8.8 years (range 3–18).  Histo-
logical type of DTC was papillary thyroid carcinoma in
9 of 10 cases and regional lymph node metastases were
detected in 5 of them (50%).  An extreme case (pt no:
11) in this group had a history of radiotherapy due to
synovial sarcoma on right supraclavicular region.
Seventeen years after radiotherapy, in which thyroid
bed was also included, papillary thyroid carcinoma in
right thyroid lobe was detected.  Interestingly, 19 years
after initial primary, and 2 years after papillary thyroid
cancer, a third malignancy, a fibrosarcoma was devel-
oped on external radiotherapy field (Table 1, 3).

Group II

Fifteen patients had concurrent DTC and another pri-

mary malignancy diagnosed within an interval less
than 12 months (range: 0–12 month) (Table 2).  There
were 7 female and 8 male patients.  The mean age was
52.2 years.  The thyroid malignancy was papillary car-
cinoma in 14 and poorly differentiated follicular carci-
noma in 1 patient.  It was noted that 2 circumstances
led to discovery of these synchronous malignancies.  1.
In 3 cases (pt no: 24, 28, 29) thyroid malignancy was
incidentally discovered during the operation for head
and neck cancers. Thyroid tumor was less than 1.5 cm
diameter in all of them.  2. In 8 DTC patients, just after
the thyroid surgery, and in 4 patients with a history of
non-thyroid malignancy, diagnostic work-up including
imaging and laboratory studies led to the incidental
detection of synchronous tumors.  In this group of pa-
tients, squomous cell carcinoma of upper aerodigestive
system was the most common malignancy followed by
lung carcinoma.

Group III

Nine patients with DTC developed a second primary
tumor after a mean interval of 3.8 years (range 2–

Table 1. Clinical characteristics of group I patients (Age; at diagnosis of the primary tumor, M: Male, F: Female, AWD: Alive with
disease, NEOD: No evidence of disease, LN: Lymph Node, Interval: The interval (year) between first malignancy and DTC),
CNS: Central Nervous System, NHL: Non Hodgkin Lymphoma, ALL: Acute Lymphoid Leukemia, AML: Acute Myeloid
Leukemia, * indicates patients have triple site cancer including thyroid carcinoma, EX: Exitus).

No Sex Age
Primary 
neoplasm

History of neck 
radiation 

before DTC

Present status 
of primary 
tumor

Thyroid tumor 
histology

Metastasis 
of DTC

Present status 
of thyroid 
cancer

Interval 
(year)

1* F 72 Breast + stomach – EX Papillary + Follicular — EX 4
2 F 40 Breast – NEOD Papillary — NEOD 15
3 F 45 Breast – NEOD Papillary — NEOD 10
4 F 42 Breast – NEOD Papillary — NEOD 2
5 F 42 CNS tumor + NEOD Follicular — NEOD 6
6 F 47 CNS tumor + EX Papillary — EX 4
7 F 42 CNS tumor – NEOD Papillary — NEOD 10
8 F 48 Cervix Ca – NEOD Papillary — NEOD 5
9 F 52 Rectum – NEOD Papillary — NEOD 2
10 F 39 Myelodysplasia – AWD Papillary — NEOD 6
11* F 31 Synovial Sarc. + Recurrence Papillary LN NEOD 17
12 F 19 Nasopharynx + NEOD Papillary LN NEOD 4
13 M 57 Myelodysplasia – AWD Papillary bone lung AWD 10
14 M 10 AML + NEOD Papillary LN AWD 10
15 M 3 ALL + NEOD Papillary — NEOD 15
16 M 69 NHL + AWD Papillary LN AWD 4
17 M 52 NHL + AWD Papillary — NEOD 3
18 M 12 Hodgkin L. + NEOD Papillary LN NEOD 4
19 M 16 Osteosarcoma + NEOD Papillary — NEOD 18
20 M 50 Rectum Ca – Recurrence Hurtle cell LN Recurrence 5
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9 years) (Table 3).  Six of them were female and 3 were
male.  Eight of them had received RAI therapy after
thyroid surgery.  However, also in a patient with papil-
lary microcarcinoma who did not receive RAI therapy
and only followed with TSH suppression following
surgery (patient no: 36) a second primary tumor was
developed 3 years after thyroid tumor detection.  The
details of the group III patients are presented in Table
3.  The thyroid malignancy was papillary carcinoma in
6, follicular carcinoma in 1 and hurtle cell carcinoma in
2 patients.  None of the patients in this group had re-
ceived external radiotherapy in addition to RAI thera-
py.  There was only one patient with a considerably
higher cumulative RAI dose 575 mCi (21.3 GBq) due

to DTC with multiple lymphatic involvements in medi-
astinum.  While a favourable clinical course of thyroid
malignancy was noted in all these patients, non-thyroid
malignancy subsequent to the DTC resulted in aggres-
sive course in 3 patients and finally in the fatal out-
come.
An extreme case in this group who is still alive had a

history of renal transplantation (pt no: 34).  Twelve
years after renal transplantation, malign melanoma and
papillary thyroid carcinoma were detected synchro-
nously.  Two years after these synchronous tumors, a
third malignancy, renal cell carcinoma of the native
kidney was developed.

Table 2. Clinical characteristics, histological type of thyroid carcinoma and other synchronous tumor of group II patients (SCC: Small
Cell Carcinoma, NSCC: Non Small Cell Carcinoma, M. Myeloma: Multiple Myeloma, M. Melanoma: Malign Melanoma, *
indicates patients have triple site cancer including thyroid carcinoma).

No Sex Age Other Primary Tm
Present status of 

other primary tumor
Thyroid tumor 

histology
Metastasis 
of DTC

Present status of 
thyroid cancer

21 F 56 Lung Ca (SCC) EX Follicular LN EX
22 F 53 Lung Ca (NSCC) AWD Papillary — NEOD
23 F 56 Lung Ca (SCC) AWD Papillary — NEOD
24 F 51 Parathyroid Ca NEOD Papillary — NEOD
25 F 65 Squamous cell Ca (Oral cavity) NEOD Papillary LN NEOD
26 F 27 Synovial Sarcoma Recurrence Papillary — NEOD
27 F 28 Tongue Ca EX Papillary — EX
28 M 53 Larynx Ca NEOD Papillary LN NEOD
29 M 60 Larynx Ca NEOD Papillary LN NEOD
30 M 54 NHL (Stomach) EX Papillary — EX
31 M 56 NHL EX Papillary — EX
32 M 75 M. Myeloma EX Papillary — EX
33 M 49 Epidermoid Ca (lip) NEOD Papillary — NEOD
34* M 58 M. Melanom NEOD Papillary — NEOD
35 M 42 Malign Thymoma EX Papillary — EX

Table 3. Clinical and diagnostic properties of group III patients (age; at diagnosis of second primary tumor, Interval: The interval
(year) between diagnosis of DTC and second neoplasm, MFH: Malign Fibrous Hystiocytoma, CML: Chronic Myeloid Leu-
kemia,* indicates patients have triple site cancer including thyroid carcinoma).

No Sex Age
Thyroid tumor 

histology
Metastasis 
of DTC

RAI dose 
(mCi)

Present status of 
thyroid cancer

Second tm
Present status of 
second tumor

Interval 
(year)

11 F 50 Papillary LN 175 NEOD Fibrosarcoma AWD 2
34* M 60 Papillary — 100 NEOD Kidney tm. NEOD 2
36 F 54 Papillary — — NEOD Endometrium NEOD 3
37 F 44 Hurtle cell — 100 EX Breast Ca EX 3
38 F 68 Hurtle cell — 100 NEOD M. Melanom NEOD 3
39 F 64 Papillary — 100 NEOD Colon Ca AWD 9
40 F 42 Papillary — 100 NEOD CML AWD 4
41 M 49 Papillary LN 575 EX MFH EX 7
42 M 74 Follicular — 100 EX M. Myeloma EX 2
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Presenting Characteristics and Outcome of Thyroid

Carcinoma in Patients with and without Other Pri-

mary Neoplasms

The characteristics of thyroid carcinoma patients
with and without other primary tumors are presented in
Table 4.  While the age of presentation was nearly sim-
ilar in both groups, male/female ratio was significantly
higher in patients who had DTC plus another tumor.
The most common thyroid cancer histology was papil-
lary carcinoma in both groups.  On the other hand,
hurtle cell thyroid carcinoma was significantly more
frequent in subjects with DTC plus another tumor
(p = 0.0012, chi square test).  Unfavourable factors
including lymph node involvement and invasion into
surrounding soft tissues was also significantly more
common in patients with multiple tumors than DTC
alone (p = 0,0024 and 0,01 respectively, chi square
test).  Although the difference is short of statistical
significance, distant metastasis of thyroid carcinoma
was more frequent in cases with DTC alone (p = 0.072,
chi square test).
When the clinical course of the disease was compar-

atively evaluated in both groups, it was noted that the
complete remission rate was same in patients with and
without other primary neoplasm despite the unfavour-
able features of DTC (p = 1.32, chi square test).  The
frequency of recurrence was relatively higher, but sta-

tistically insignificant, in patients with DTC plus an-
other tumor than patients with DTC alone (p = 0.96,
chi square test).  This was verified by comparing recur-
rence free survival of two groups matched with age,
gender and histological type of DTC using Kaplan-
Meier survey analysis.  The characteristics of matching
patients with DTC alone and DTC plus another tumor
that were selected for survey analysis are presented in
table 5.  Recurrence free survival was not statistically
different in these groups (Fig. 1).

Discussion

In this study the occurrence of different cancers ante-
cedent, concurrent or subsequent to the DTC were re-
viewed in series of a single center over the last twenty-
year period.  Fifteen synchronous and 30 metachronous
malignancies were noted in 42 of 1680 patients with
differentiated thyroid carcinoma (2.5%).  Twenty pa-
tients had primary neoplasms before diagnosing their
thyroid carcinoma.  Ten of them had a history of exter-
nal radiotherapy in the neck region.  Although based on
small number of patient, this indicates the increased
risk for DTC in patients who were exposed to head and
neck radiotherapy in their young ages.  Moreover, in
agreement with these observations mostly observed
primary neoplasms in group I patients were lymphoma
and leukemia followed by breast and CNS neoplasms.
As previously noted, the radiation treatment related
risks of thyroid cancer can be more commonly seen
among survivors of leukemia and lymphoma [3].  On

Table 4. Characteristics of thyroid cancers in patients with thy-
roid cancer alone and cases with other synchronous or
metachronous malignancies (* indicates statistical sig-
nificance by student t test and chi-square test)

DTC with other 
neoplasm

DTC alone

Number of patients 42 1009
Female (%)* 57.1 83.7
Male (%)* 42.9 16.3
Age at diagnosis of DTC 49.2 ± 14.5 45 ± 19.8
Thyroid carcinoma histology
Papillary (%) 83.3 85.6
Follicular (%) 7.2 9.7
Hurtle cell (%)* 7.2 3.3
Other (%) 2.3 1.4
Invasion into soft tissue (%)* 16.6 9.3
LN metastasis (%)* 26.2 11.3
Distant metastasis (%) 2.4 4.3
Treatment Characteristics
Complete Remission (%) 87.1 90.3
Recurrence (%) 3.2 2.6

Fig. 1. Recurrence-free survival by Kaplan-Meier analysis in
patients with DTC alone and DTC with additional
tumors.  Recurrence free survival was not statistically
different in two groups.
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the other hand, even in lymphoma survivors not treated
with external radiotherapy a significant increased risk
of developing thyroid cancer has been defined possibly
due to immune dysfunction or related factors [3].  In
our patients, tumor histology was usually papillary car-
cinoma in previously irradiated patients and regional
lymph node involvement was more frequent in agree-
ment with previous reports [4, 5].  Among the female
patients of group I, breast carcinoma was the most
common initial malignancy.  Several studies have also
suggested the possible association between thyroid and
breast carcinoma in younger ages indicating the genet-
ic, hormonal, environmental factors.  In addition, thera-
py-related risks or some additional risks caused by
close monitoring of these patients should be considered
[6–9].  Higher risk for developing a second breast car-
cinoma after DTC or developing DTC after breast car-
cinoma was also documented suggesting the inter-
relationship of both tumors [6].  Recently, Park et al.
documented higher incidence of thyroid cancer in
patients with breast cancer than in the group who did
not have breast cancer [10].  Therefore, the authors
suggested the use of routine concurrent sonographic
breast and thyroid examinations for detecting small
thyroid tumors in both patient groups [10].  However,
the effect of radiation delivered for the treatment of
each of these neoplasms might increase the risk of
subsequent thyroid or breast carcinoma [11].
In the present study, thyroid carcinoma and other

non-thyroidal neoplasms were diagnosed synchronous-
ly in 15 patients (group 2).  Six of them were initially
presented with head and neck tumors.  In 3 cases oper-
ated for head and neck cancer, papillary carcinoma of
thyroid was detected per-operatively.  Moreover, in 2
of them elective lymphadenectomy led to the discovery
of isolated lymph node metastases of the thyroid tumor.
Tumor size was less than 1.5 cm diameter in these
cases.  This observation indicates the importance of
examining incidental thyroid pathologies in patients
undergoing head and neck surgery [12].  In the remain-
ing patients with head and neck tumors, thyroid lesions
were detected during the detailed physical examination
and imaging studies performed just prior to or after
surgery.  This is in agreement with previous reports
emphasizing the importance of routine preoperative
evaluation of the thyroid gland before open partial la-
ryngectomy, especially with ultrasonography, to screen
for occult synchronous thyroid lesions in patients with
laryngeal tumors [13, 14].

In the majority of patients, second primary tumors
were incidentally discovered during the sectional im-
aging studies performed for the assessment of extent of
the disease.  This implies the possibility of detecting a
second primary tumor while evaluating the presence of
local or distant metastatic involvement of a malignant
disease which is not uncommon due to the use of ad-
vanced screening modalities studies [15, 16].  In group
II patients, lung carcinoma was the most second con-
current malignancy.  In all cases chest CT evaluation
led to the discovery of incidental nodules in lungs and
lymph node enlargement which were verified histolog-
ically.  FDG PET imaging with its ability to detect
most malignancies in any part of the body led to the de-
tection of an incidental thyroid tumor in a malignant
melanoma patient (pt no: 34) in this series.  Recently
Nishiyama et al. also have documented the importance
of FDG PET imaging for the detection of simultaneous
second tumors and suggested that its use may change
the patient management in head and neck cancers [16].
This also emphasizes that the increased medical
surveillance may have significantly contributed to the
detection of second primary tumors that would not
otherwise have led to the clinically apparent disease.
According to database of the three major European

cohorts, the risk of solid tumors and leukemia was en-
hanced in patients with DTC who received I-131 thera-
py [17].  Previous studies reported an increased risk of
second cancers of the genitourinary tract [18–20], en-
docrine glands, nervous system [19], digestive tract,
bone and soft tissue [17], salivary gland [17, 20] and
adrenal gland [20] in patients treated radioiodine for

Table 5. Details of patients’ characteristics of 62 matching
DTC alone and 31 surviving patients with multiple
malignancies who were analyzed with Kaplan-Meier
Survival Analysis.

DTC with 
other 

neoplasm

DTC 
alone

p

Number of patients 31 62
Female (%) 64.5 62.6 >0.05
Male (%) 35.5 37.4 >0.05
Age at diagnosis of DTC 49.4 ± 14.8 48.2 ± 16.8 >0.05
Thyroid carcinoma histology
Papillary (%) 93.5 92.4 >0.05
Follicular (%) 0 2.4 >0.05
Hurtle cell (%)* 6.5 5.2 >0.05
Other (%) 0 0 >0.05

Chi Square test
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DTC.  In the current study, second primary tumors
were developed in 9 patients 2–9 years after thyroid
carcinoma.  All of them had received therapeutic
radioiodine except one patient with papillary micro-
carcinoma.
While the therapeutic use of radiation or radioiodine

might be attributed to the development of secondary tu-
mors, the casual relationship is unlikely in this study.
Because, the radiation related secondary cancers usual-
ly appear after 10 years.  However, in the majority of
our cases the interval between radioiodine and second-
ary tumor was less than 5 years.  Therefore we suggest
that the occurrence of second primary tumors follow-
ing DTC might not reflect the influence of radioiodine
treatment.  This was probably due to frequent medical
surveillance since the tumors were detected in early
stages of the disease.  The cumulative radiation dose
was also considerably less than the limits that may in-
duce secondary tumors.  Moreover, the occurrence of a
second malignancy is noted even in a patient who has
not received radioiodine.  Recently Berthe et al. also
documented lack of an association between radioiodine
exposure and risk of second cancer after DTC [8].  The
authors suggested that patient age and medical history
of primary cancer as the significant risk factors for de-
velopment of second cancers following DTC.  Howev-
er in another European study, a dose effect relationship
between radioiodine exposure and the risk of second
cancer was noted in colorectal cancer [21].  In our se-
ries, despite the low radioiodine dose, colon carcinoma
was developed 9 years after in only one patient with
DTC.  The other second primary neoplasms were fibro-
sarcoma, malign fibrous histiocytoma, malign melano-
ma, renal cell carcinoma, multiple myeloma, breast,
colon carcinoma and chronic myelocytic leukemia in
agreement with the previous results in the literature
[17, 18, 20].  The most dramatic case in this series (pt
no: 11) had a previous history of external radiotherapy
due to fibrosarcoma of supraclavicular region at the
age of 31.  Seventeen years after external radiotherapy
which was covering right thyroid lobe, she developed
first a thyroid tumor and 2 years later secondary sarco-
ma possibly due to external radiotherapy.  Although
could not be documented genetically, increased indi-
vidual susceptibility to radiation might be a contribut-
ing factor in this case.  However, despite the double
second primaries induced by external radiotherapy she
is still alive with disease.  In the overall data, we noted
less number of patients developing second cancer fol-

lowing DTC compared to previous large series (99/
2510 [20], 283/2968 [19], 576/6841 [21]) which may
reflect the longer follow-up in these of series.  Since a
relatively shorter follow-up may result in underestima-
tion of second primary tumors following DTC, we also
examined the 550 DTC patients who had extended
follow-up over 10 years in our institution.  None of
them developed a second primary tumor following RAI
treatment as well.
The second goal of our study was to investigate the

differences in the initial characteristics such as histo-
logical type, local or distant metastasis and clinical be-
havior of thyroid tumors in patients with DTC alone
and DTC plus another primary tumor.  Predominance
of female over male was significantly lower in patients
with DTC plus another primary tumor.  However, age
at diagnosis of thyroid cancer was the same in both
groups.  Histological type of the tumor was not signifi-
cantly different except more common occurrence of
hurtle cell histological subtype in patients with multi-
ple primary tumors.  Unfavorable prognostic factors at
initial presentation such as regional lymph node in-
volvement and invasion into surrounding soft tissues
was significantly more frequent in patients with DTC
plus other tumors.  Despite these high risk prognostic
factors [22, 23], the rate of complete response to radio-
iodine therapy and clinical outcome was not signifi-
cantly different between two groups.  Clinical behavior
of thyroid tumor described as recurrent disease was
also similar.  Comparing recurrence free survival of all
patients using Kaplan- Meier analysis also showed no
significant difference (Fig. 1).  This observation was
also supported in a series reported by Mihailescu et al.
[4].  While common occurrence of extrathyroidal inva-
sion is noted in patients with DTC plus another tumor
which may expect to increase local recurrence rate, this
was not supported by statistical study.  This observa-
tion may be related to the relatively shorter follow-up
of these multiple tumor patients than those with DTC
alone.  On the other hand, the presence of multiple neo-
plasms might also lead to frequent medical examina-
tion and therefore early diagnosis and therapy in these
patients.
In conclusion, second primary tumors accompany-

ing DTC is not uncommon.  This indicates the need for
awareness of the possibility of developing additional
cancers in this population.  The close medical surveil-
lance and the use of advanced imaging modalities
might significantly contribute to the detection of sec-
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ond primary tumors.  However, the clinical course of
DTC seems not to be affected by the presence of

additional primary tumors.
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