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INTRODUCTION

In general, it is accepted that thyroid cancer is
most often found in the dominant (largest) nodule in
multinodular goiter. However, it is well-known that
nearly one-third of the cases of cancer are found in
non-dominant nodules [1]. The recommendation of
biopsying the dominant nodule in a multinodular
thyroid gland will result in missing the cancer diagnosis
in these patients. Nodule size is a poor predictor for
malignancy, as the likelihood of cancer has been
shown to be the same regardless of nodule size [2].
Herein, we aimed to assess how frequently thyroid
cancer is located in non-dominant nodules without the
presence of malignancy in the dominant nodule and to
determine optimal clinical management of those non-
dominant thyroid nodules.

MATERIALS AND METHODS

One hundred eleven consecutive patients (from 16 to
80yearsold, mean age:48+12; females 91 and males 20)
with a multinodular thyroid tissue and preoperatively
or postoperatively diagnosed with thyroid cancer,
entered the study. All patients were followed-up
elsewhere for multinodular goiter. Cases were selected
from 595 patients referred or individually applied to
our endocrine surgery unit who underwent thyroid
surgery. Thyroid cancer patients who underwent their
initial surgery elsewhere and cases with a solitary
nodule were excluded from the study.

All neck ultrasounds had been performed before the
admission. Meanwhile, information regarding thyroid
parenchyma (homogeneous, nonhomogeneous, with
multiple lesions); thyroid volume; nodule echogenicity
(hyper, iso- or hypoechoic); nodule echo structure
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(solid, mixed, or cystic); nodule margins (well defined,
irregular, or blurred); presence of hyperechoic spots
(coarse calcifications or microcalcifications); and finally
nodular vascularity pattern was in common. After
assessment with the ultrasound, fine needle aspiration
biopsy (FNA) under ultrasound guidance was carried
out. FNA findings were graded as benign, malignant,
suspicious (indeterminate) or inadequate. Samples
showing cellular atypia or suggestive of follicular
lesions were included in the suspicious (indeterminate)
category. If the FNA showed malignancy it did not
divide papillary or follicular cancer.

Preoperative thyroid hormone assessment and
indirect laryngoscopy were performed on all patients
before operative intervention. Our routine operative
strategy for multinodular disease is to perform a near-
total thyroidectomy (leaving less than 2 g of tissue if
necessary to preserve parathyroid tissue or protect the
recurrent laryngeal nerve) or a total thyroidectomy
based ontheresults of preoperative tests, intraoperative
exploration and frozen section analysis. Both lobes and
the isthmus were carefully evaluated for the presence
of any gross disease.

Datawere expressedasthe mean+standartdeviation.
Sensitivity for malignancy of different ultrasonographic
features was calculated as the proportion of patients
with positive ultrasound results among all patients
with malignancy (the sum of true-positive and false-
negative results) on final histological examination.

RESULTS
All 111 patients in this study were confirmed to
have malignancy based on final pathology. Of the 485
nodules included in the study, all were embedded
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in a multinodular tissue. A total of 52 (47%) patients
underwent FNA before surgery. Cytological evaluation
of dominant nodules, which was carried out in 27
patients, revealed a suspicious result in 46% and
malignancy in 19%. FNA from non-dominant nodules
was carried out in only 25 patients. Cytological
evaluation of this sub-group revealed a suspicious
result in 47% and malignancy in 24%. False negative
FNA results for the main and sub-group were calculated
as 31%and 28%, respectively. The overall distribution of
final hystological diagnosis was papillary cancerin 93%,
follicular in 2.7%, medullary in 2.7% and else in 1.6%.
Multifocal malignancies were observed in 64 (58%) of
111 cases. Cytological diagnosis of multifocality was
obtained preoperatively in none of our patients.

Mean dominant nodule size was 2.1+1.3 cm, while
mean malignant tumor size was 1.4+1.4 cm (range 0.1
to 7 cm). Mean size of the non-dominant malignant
nodules was 0.55+0.54 cm (range 0.1 to 3.2 cm).
Nodules under 10 mm in diameter represented 80% of
the non-dominant malignant nodules.

Carcinomas were located in the dominant nodule
in 61 (55%) cases, while it was present in the non-
dominant nodules — without a neoplastic focus in the
dominant nodule - in 50 (45%) cases. In 20 (18%) cases
the carcinoma was found in both the dominant and the
non-dominant nodule.

The ultrasound features of dominant and non-
dominant nodules are summarized in Table 1, in detail.
It was observed that 18% of patients had ultrasound
features associated with thyroid cancer in the non-
dominant nodule, while having benign characteristics
in the dominant nodule. Sensitivities for malignancy of

Table 1

Ultrasound features of malignant non-dominant

the different ultrasonographic features are summarized
in Table 2.
DISCUSSION

The purpose of the current study was to assess
the prevalence of malignancy in dominant vs. non-
dominant lesions within multinodular goiters.

It is widely believed and accepted that thyroid
carcinoma clinically presents as a solitary or
dominant nodule in the majority of cases [3]. Two-
thirds of cancers found are localized to the dominant
nodule with the remaining cancers localized to the
nondominant nodule. Liebeskind et al. found that
thyroid nodules discovered incidentally by ultrasound
had a significantly higher risk of malignancy than those
that were nonincidental (17% vs. 3%; p=0.20) [4].

An increase in thyroid cancer incidence has recently
been reported for different regions [5, 6]. However,
most of these increases in thyroid cancer incidences
were due to an increased detection of small papillary
cancers. The increasing incidence of cancer in thyroid
nodules requires evidence-based rational strategies for
their differential diagnosis, risk stratification, treatment,
and follow-up.

There are large discrepancies in the diagnosis and
management of thyroid nodules between society
sponsored guidelines published by the the American
Association of Clinical Endocrinologists/Associazione
Medici Endocrinologi (AACE/AME); the American
Thyroid Association (ATA); and the European Thyroid
Association (ETA) in 2006 [7, 8, 9]. The AACE/AME
guidelines suggest a thyroid ultrasound for any patient
with a palpable nodule, history of neck radiation, family
history of thyroid cancer, or the presence of unexplai-

Table 2

Sensitivity of ultrasound features associated with

nodules thyroid cancer
Size (cm) 0.55 + 0.54 US feature Sensitivity (%)
Solid nodule (%) 65 Solid nodule (%) 68
Microcalcification (%) 34 Microcalcification (%) 28
Hypoechogenicity (%) 76 Hypoechogenicity (%) 69
Irregular margins (%) 34 Irregular margins (%) 43
Multifocality (%) 58 Intranodule vascularity 56
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ned cervical adenopathy. The ATA guidelines suggest
that thyroid ultrasound should be performed in all
patients with one or more suspected thyroid nodules.
The ETA guidelines state that thyroid ultrasound is
mandatory when a nodule is discovered at palpation
[10].

Recently, the considerable controversy over whether
clinically unapparent thyroid nodules should be
assessed by FNA has not reached to a conclusion [11].
Meanwhile, several recent reports have suggested that
ultrasound guided FNA is more reliable than palpation-
FNA [12]. With the use of ultrasound guidance, the
sensitivity, positive and negative predictive values
of FNA increase significantly. AACE/AME guidelines
suggest ultrasound guided FNA for any size nodule
with a history of radiation, or family history of RET; any
size nodule with suspicious ultrasound features; for
nodules with extra capsular growth or cervical nodes;
and impalpable or small (<1 cm) nodules.

There are prospective studies that address the
systematic evaluation of thyroid nodules discovered
incidentally during ultrasonographic evaluation [2, 13,
14].

Meanwhile, it is speculated that a rigorous approach
to nodules smaller than 10 mm has not been shown
to increase survival, and routine FNA of these nodules
would not only be a huge burden for healthcare
providers, but would also lead to a substantial number
of unnecessary surgeries in patients with false-positive
FNA results [15].

Microcancers (<10 mm in diameter) are frequently
associated with benign thyroid pathologies, such
as multinodular goiter [16]. Mostly, in these cases,
the microcancer is diagnosed during pathologic
evaluation of the extracted tissue, rather than during
ultrasonographic evaluation. Due to improvements
of the ultrasound, including wide application and
availability for the evaluation of thyroid lesions and
the use of FNA under ultrasonographic guidance,
microcancers are diagnosed with an increased
frequency. Incidental foci of microcarcinomas
were found in a large percentage of patients after
thyroidectomy for benign thyroid disease, ranging
from 2% to 24% [17, 18].

In a retrospective observational cohort study
conducted between 1995 and 2003, Frates et al [1]
assessed the prevalence, distribution, and sonographic
features of thyroid cancer in patients with solitary and
numerous thyroid nodules. The prevalence of thyroid
cancer was similar among patients with a solitary
nodule and patients with numerous nodules. In
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patients with numerous nodules greater than 10 mm
in diameter, cancer was multifocal in 46% of patients,
and 72% of cancers occurred in the largest nodule.

Nodule size is not predictive of malignancy, because
the likelihood of cancer in a thyroid nodule has been
shown to be the same regardless of the size measured
at ultrasound [2, 19]. Ultrasound features are helpful
in determining the risk of cancer in a given nodule,
but the high sensitivity of thyroid ultrasonography
often detects small nodules of indeterminate clinical
significance [20].

Recently, it is estimated that papillary microcancers
account for up to 30% of all papillary cancers [21].

Pitfalls of our study: 1) ultrasound was not performed
by one determined experienced radiologist but more
2) not all patients underwent FNA.

While thyroid cancers found in patients with multiple
nodules are often located in the dominant nodule, in
approximately one-third of cases the cancerisin a non-
dominant nodule [22]. This will result in undetected
thyroid cancers in 33% of cases if the radiologist and/
or endocrinologist focus on the dominant nodule. The
data of our study, suggesting a higher incidence of
cancer in the non-dominant thyroid nodule compared
to the current literature, may simply be attributable to
increased radiological and/or pathological detection of
microcancersin the thyroid tissue evaluated orremoved
for another pathology, as previously mentioned by
Grodski et al [23]. Another reason for high malignancy
rate in the non-dominant nodule in our study might
result from the selective use of ultrasound-guided FNA
according to specific findings in multinodular goiter.
However, there are reports suggesting no significant
difference in the malignancy rate of patients with a
solitary nodule and patients with multinodular disease
[24, 25].

To define recommendations based on nodule size
and ultrasonographic features, a consensus statement
was attempted by the Society of Radiologists in
Ultrasound with a panel of specialists from a variety
of medical disciplines. According to this statement,
regarding the selection of nodules for FNA, this should
be based primarily on ultrasound characteristics other
than nodule size [22]. Other two consensus statements
(AACE/AME and ATA) agree with this [26].

CONCLUSIONS
The questionregarding whether clinically unapparent
non-dominant thyroid lesions in the multinodular
goiter patient should be assessed should be no matter
of debate. We advice all nodules to be evaluated

37



OPUTTHANBbHE AOCNIAXKEHHA

routinely during ultrasonography and to perform an
ultrasound-guided FNA in all incidentally discovered
thyroid nodules with suspicious ultrasound findings.

REFERENCES

1. Frates MC, Benson CB, Doubilet PM, et al. Prevalence
anddistribution of carcinomain patientswith solitary
and multiple thyroid nodules on sonography. J Clin
Endocrinol Metab. 2006;91:3411-3417.

2. Papini E, Guglielmi R, Bianchini A, et al. Risk of
malignancy in nonpalpable thyroid nodules:
predictive value of ultrasound and color-Doppler
features. J Clin Endocrinol Metab. 2002;87(5):1941-
1946.

3. Polyzos SA, Kita M, Avramidis A. Thyroid nodules -
stepwise diagnosis and management. Hormones.
2007;6:101-119.

4. Liebeskind A, Sikora AG, Komisar A, Slavit D, Fried
K. Rates of malignancy in incidentally discovered
thyroid nodules evaluated with sonography
and fine-needle aspiration. J Ultrasound Med.
2005;24:629.634.

5. Davies L, Welch HG. Increasing incidence of thyroid
cancer in the United States, 1973-2002. Journal of
the American Medical Association. 2006;295:2164-
2167.

6. Colonna M, Guizard AV, Schvartz C, et al. A time
trend analysis of papillary and follicular cancers as
a function of tumour size: a study of data from six
cancer registries in France (1983-2000). European
Journal of Cancer. 2007;43:891-900.

7. Gharib H, Papini E, Valcavi R, Baskin HJ, Crescenzi
A, Dottorini ME, Duick DS, Guglielmi R, Hamilton
CR Jr, Zeiger MA, Zini M; AACE/AME Task Force
on Thyroid Nodules. American Association of
Clinical Endocrinologists and Associazione Medici.
Endocrinologi Medical Guidelines for Clinical
Practice for the Diagnosis and Management of
Thyroid Nodules. Endocrine Practice. 2006;12:63-
102.

8. Cooper DS, Doherty GM, Haugen BR, Kloos RT, Lee
SL, Mandel SJ, Mazzaferri EL, Mclver B, Sherman S,
Tuttle RM; American Thyroid Association Guidelines
Taskforce. Management guidelines for patients with
thyroid nodules and differentiated thyroid cancer.
Thyroid. 2006;16:109-142.

9. Pacini F, Schlumberger M, Dralle H, Elisei R, Smit JW,
Wiersinga W; European Thyroid Cancer Taskforce.
European Consensus for the management of
patients with differentiated thyroid carcinoma
of the follicular epithelium. European Journal of

38

Endocrinology. 2006;154:787-803.

10.Gharib H, Papini E, Paschke R. Thyroid nodules:
a review of current guidelines, practices, and
prospects. Eur J Endocrinol. 2008;159(5):493-505.

11.Giuffrida D, Gharib H. Controversies in the
management of cold, hot, and occult thyroid
nodules. Am J Med. 1995;99(6):642-650.

12.Gharib H, Papini E. Thyroid nodules: clinical
importance, assessment, and treatment. Endocrinol
Metab Clin North Am. 2007;36(3):707-735.

13.Hagag P, Strauss S, Weiss M. Role of ultrasound-
guided fine-needle aspiration biopsy in evaluation
of nonpalpable thyroid nodules. Thyroid.
1998;8(11):989-995.

14.Leenhardt L, Hejblum G, Franc B, Fediaevsky LDP,
Delbot T, Guillouzic DL, Ménégaux F, Guillausseau C,
Hoang C, Turpin G, Aurengo A. Indications and Limits
of Ultrasound-Guided Cytology in the Management
of Nonpalpable Thyroid Nodules. J Clin Endocrinol
Metab. 1999;84(1):24-28.

15.Sakorafas GH, Giotakis J, Stafyla V. Papillary thyroid
microcarcinoma: a surgical perspective. Cancer
Treat Rev. 2005;31(6):423-38.

16.Yamamoto Y, Maeda T, Izumi K, Otsuka H. Occult
papillary carcinoma of the thyroid. A study of 408
autopsy cases. Cancer. 1990;65(5):1173-1179.

17.Yamashita H, Nakayama |, Noguchi S, et al. Minute
carcinoma of the thyroid and its development
to advanced carcinoma. Acta Pathol Jpn.
1985;35(2):377-383.

18.Pelizzo MR, Piotto A, Rubello D, et al. High prevalence
of occult papillary thyroid carcinoma in a surgical
series for benign thyroid disease. Tumori.
1990;76:255-257.

19.Kim EK, Park CS, Chung WY, et al. New sonographic
criteria for recommending fine-needle aspiration
biopsy of nonpalpable solid nodules of the thyroid.
AJR Am J Roentgenol. 2002;178(3):687-691.

20.Dean DS, Gharib H. Epidemiology of thyroid
nodules. Best Pract Res Clin Endocrinol Metab.
2008;22(6):901-911.

21.lto Y, Uruno T, Nakano K, et al. An observation
trial without surgical treatment in patients with
papillary microcarcinoma of the thyroid. Thyroid.
2003;13(4):381-387.

22.Frates MC, Benson CB, Charboneau JW, et al.
Management of thyroid nodules detected at US:
Society of Radiologists in Ultrasound consensus
conferencestatement. Ultrasound Q.2006;22(4):231-
238.

23.Grodski S, Brown T, Sidhu S, et al. Increasing incidence

KniHiyHa eHQOKpMHONOriA Ta eHAOKPMHHA Xipypria 3 (59) 2017



OPUTTHANBbHE AOCNIAXKEHHA

of thyroid cancer is due to increased pathologic
detection. Surgery 2008;144(6):1038-1043.

24.Nam-Goong IS, Kim HY, Gong G, et al
Ultrasonography-guided fine-needle aspiration of
thyroid incidentaloma: correlation with pathological
findings. Clin Endocrinol. 2004;60:21-28.

25.Frates MC, Benson CB, Doubilet PM, et al. Prevalence
anddistribution of carcinomain patientswith solitary
and multiple thyroid nodules on sonography. J Clin
Endocrinol Metab. 2006;91(9):3411-3417.

26. Morris LF, Ragavendra N, Yeh MW. Evidence-based
assessment of the role of ultrasonography in the
management of benign thyroid nodules. World J
Surg 2008;32(7):1253-1263.

SUMMARY
Risk of malignancy in the non-dominant thyroid
nodule
V. Erol, O. Makay, Y. Ertan, G. Icoz, M. Akyildiz

Purpose. The purpose of this study was to assess
how frequently thyroid cancer is located only in the
non-dominant nodules.

Methods. A total of 111 thyroid patients, whose
primary operation were carried out at our institute and
were confirmed to have thyroid cancer, were evaluated.
Tumor characteristics were recorded in a retrospective
database. Variables analyzed included patients’ age
and sex, nodule and tumor size, ultrasound features of
nodules, fine needle aspiration biopsy result and the
presence of multifocality of malignancy.

Results. There were 91 females and 20 males.
Mean age was 48+12 years (range 16-80 years). Mean
dominant nodule size was 2.1£1.3 c¢cm, while mean
malignant tumor size was 1.4+1.4 cm (range 0.1-7 cm).
Carcinomas were located in the dominant nodule in 61
(55%) cases, while it was present in the non-dominant
nodules — without a neoplastic focus in the dominant
nodule — in 50 (45%) cases. In 20 (18%) cases the
carcinoma was found in both the dominant and the
non-dominant nodule. Multifocality of the malignant
tumor was present in 64/111 (58%) cases.

Conclusions.Risk of malignancy inthe non-dominant
thyroid nodule should be kept in mind before carrying
out a biopsy from the dominant nodule. Assessment
of multinodular goiter should not be restricted to the
dominant nodule.

Key words: thyroid cancer, multinodular goiter
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PE3IOME
Pusuk 3noskicHoro npouecy B HefjOMiHaHTHOMY
BY3Ji LUTONOAiI6GHOI 3an03M
V. Erol, O. Makay, Y. Ertan, G. Icoz, M. Akyildiz

Meta. MeTolo Haworo AochigKeHHa 6yno ouiHUTK,
AK 4acTo paK LWMTOMNOAI6HOI 3ano3n NoKanisyeTbcA
nuile y HeflOMiHaHTHUX BY3/1ax.

Metogmn. byno obctexeHo 111 nauieHTiB, AKUX
NepBWHHO OMepyBasnu B HaWOMy 3aknagi i B AKux 6yno
NigTBEPAKEHO [AiarHO3 paky LWUTONOAIGHOI 3anos3u.
XapakTepucTukn NyxamH aHanisysanm 3a 3anncamun B
peTpocneKkTuBHIl 6a3i gaHux.

[o aHanisy BKNwYanu faHi nNpo BiK Ta CTaTb
XBOPUX, PO3MIipN BY3NIiB Ta MyXJ/INH, YNbTPa3BYyKOBI
XapaKTepUCTUKU BY3/iB, pe3ynbTaTh TOHKOrofKOBOI
acnipadiiHoi 6ioncii, HaABHICTb MyNbTUGOKaNbHOCTI
3110AKICHOro npouecy.

Pesynbratu. KiHok 6yno 91, yonogikis 20. CepepHin
BiK nauieHTiB cTaHOBMB48%12 pokiB (Big 16 0 80 pokiB).
CepegHin po3mip AoMiHaHTHoro By3na 2,1+1,3 om,
cepenHin po3mip 3noakicHoi nyxnnHu 1,4+1,4cm (Big 0,1
[0 9 cm). KapumHoMU floKanisyBanuca B fOMiHaHTHOMY
By3ni B 61 (55%) BunagKy, a B HEAOMIHAHTHMX By3Max
(6e3 HeonnacTuyHoro GoOKycy B ;OMIHAHTHOMY BY3i) ¥
50 (45%) sunagkax. Y 20 (18%) Bunagkax KapumHOMMU
6yno BUABNEHO i B AOMIHAHTHOMY, i B HEOMiHAHTHUX
By3nax. MynbTUdoKasnbHiCTb 3M105KiCHOI NyxMHK 6yna
npucyTHA 'Y 64 3i 111 (58%) Bunagkis.

BucHoBKM. Pusuk 3n0daKicHoro npouecy B
HeJOMIHaHTHOMY BY3ni Cnig BpaxoByBaTu nepen
nposefeHHAM OGioncii gomiHaHTHoro By3na. O6'em
06CTeXXeHHA npwu GaratoBy3noBomy 306i He cnig
06MeXXyBaTu nuLLe JOMIHAHTHUM BY3J10M.

KnouoBi cnoBa: pak wutonogibHoi
6araToBy3108Bui1 300.

3a/103n,

PE3IOME
Puck 3nokKkayecTBeHHOro npouecca B HegoMu-
HaHTHOM y3/e WNTOBVAHON Xene3bl
V. Erol, O. Makay, Y. Ertan, G. Icoz, M. Akyildiz

Lenb. Llenbto Hawero nccnegoBaHus Obi1o OLEHUTD,
KaK 4acTo paK LMTOBMAHOWN >Kefesbl JIOKanu3yeTca
TOJIbKO B HEQOMMHAHTHbIX Yy3/ax.

Metogbl. O6cnenoBaHo 111 nauMeHTOB, KOTOPbIX
NepBMYHO OMEPMPOBaANN B HaLlEM YyuypexpeHuu
N Yy KOTOpbIX Obln MOATBEPXKAEH [AMArHO3 paka
WNTOBUOHOM »Kene3bl. XapaKTepucTUKM Onyxosnen
aHaNU3MpoBanM Mo 3anncaAM B PETPOCMEKTUBHOM
6a3e paHHbIX. B aHanu3 BknoYanu gaHHble 0 Bo3pacTe
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n nosie 6GONbHbIX, pPa3mMepax Y3/0B U OMyXOJsen,
YNbTPa3BYKOBblE XapaKTepUCTUKKU Y3/10B, pe3ynbraThbl
TOHKOWTONbHOW acnupaUuoHHon 6uoncun, Hanuuune
MynbTU$OKaNbHOCTU 3/1I0KaYeCTBEHHOrO npoLiecca.
Pe3ynbratbl. KeHWWH 66110 91, My>kunH 20. CpegHun
BO3PacT NaumneHToB cocTaBun 48+12 net (o1 16 go 80
net). CpefHuin pa3mep LOMUHAHTHOIO y3na 2,1+1,3 cm,
cpefgHun pasmep 3/10KavyectBeHHow onyxonu 1,4+1,4
cMm (ot 0,1 go 9 cm). KapumHoMbl NoKanunsoBanucb
B AOMVHaHTHOM y3ne B 61 (55%) cnyvaeB, a B
HEeAOMWHAHTHbIX y3Max (6e3  HeomnnacTUYecKkoro
¢$OKyca B JOMMHAHTHOM y31ie) — B 50 (45%) cnyyaes.

Jlama Haoxo0xxeHHs 00 pedakuyii 20,06.2017 p.
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B 20 cnyyasx (18%) KapuMHOMbI OblN OGHapPYKEHDI
M B [AOMMHAHTHOM, W B HEOAOMWHAHTHbIX Y3/ax.
MynbTdOKanbHOCTb  3/I0KAUECTBEHHOW  OMYXOnK
npucyTcTBoBana B 64 n3 111 (58%) cnyyaes.

BbiBoAabl. Puick 3/510KauecTBEHHOro npouecca B
HEeAOMWHAHTHOM Y3J/le CcrefyeT UMeTb B BUZY nepeq
npoeefeHnem GMONCUN [OMUHAHTHOMO y3sa. O6bem
o6cneloBaHUs MPY MHOTFOY3/10BOM 306e He crnepyet
OrPaHMUYMNBATL TOSIbKO JOMUHAHTHBIM Y3/10M.

KnioueBble cnoBa: paKk LWWUTOBUAHON enesbl,
MHOrOY3/10BOW 300.
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