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Ultrasonographic Findings of Thyroid Tumors

Keiko Yamada
Department of Radiology (Director: Prof. Akiko Shigeta) Tokyo Women's Medical College

Research Code No. : 504.2
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Ultrasonograms of 237 thyroid neoplasms (including 90 papillary carcinomas, 18 follicular car-
cinomas, 123 follicular adenomas) of 232 patients and 58 cases of adenomatous goiter were reviewed to
evaluate the ultrasonographic characteristics of the nodules in accordance with their pathology. All
cases were operated upon and the pathologic findings were correlated with the preoperative ultrasono-
graphic findings.

Ultrasonography was useful in differentiating malignant from benign neoplasms. Among the 237
neoplasms, 89% accuracy was obtained when irregular shaped tumors, regardless of their internal echo-
genicity, and solid lobulated tumors with calcifications were diagnosed as malignant.

Solid and cystic papillary carcinomas each had their ultrasonographic characteristics. Of 76 com-
pletely solid papillary carcinomas, most had irregular shape and inhomogeneous echogenicity, and they
had high frequency of ultrasonographically detectable calcifications. Of 14 papillary carcinomas with
cystic components, 10 cases showed irregular shaped solid components at the margin of the unilocular
cystic tumors, and 3 cases showed several irregular shaped solid components in and at the margins of the
multilocular cystic tumors. These findings were in contrast with benign cystic neoplasms (adenomas)
which showed smooth or lobulated margins and cystic components within the tumors.

All of 18 follicular carcinomas were predominantly solid, and they frequently showed lobulated
margins and ultrasonographically detectable calcifications. But in many cases of follicular carcinomas,
ultrasonographic findings were indistinguishable from those of follicular adenomas.

Typical adenomatous goiters were relatively easy to diagnose on ultrasonograms, but coincidental
neoplasms must not be overlooked. Although each adenomatous nodule had ultrasonographic findings
indistinguishable from adenoma or follicular carcinoma, raultiplicity favored the diagnosis of adenoma-
tous goiter. The predominant nodules with the ultrasonographic findings as indicated above should be
suspected as malignant until proven otherwise.
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Table 1 Internal echogenicity of 247 thyoid neoplasms

Solid

Cystic Total

Totally solid  With small cyctic change

Papillary carcinoma 76 7 7 90
Follicular carcinoma 16 2 0 18
Medullary carcinoma 3 0 0 3
Anaplastic carcinoma 2 0 0 2
Malignant lymphoma 3 0 ] 3
Follicular adenoma 53 25 45 123
Papillo-follicular and papillary adenoma 0 0 4 4
Atypical adenoma 4 0 0 4

Total 157 34 56 247
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Table 2 Shape of 247 thyroid neoplasms

Smooth Lobulated Irregular Unspecified

Papillary carcinoma E‘;{L‘gc 8% g g 7% 1
Follicular carcinoma Solid 18 2 14 2
Medullary carcinoma Solid 3 1 1 1
Anaplastic carcinoma Solid 2 0 1 1
Malignant lymphoma Solid 3 0 1 2
: Solid 78 43 35 0
Follicular adenoma Cystic 45 39 6 0
Papillo-follicular and papillary adenoma Cystic 4 4 0 0
Atypical adenoma Solid 4 2 2 0

Tatal 247 96 66 84 1

‘lable 3 Homogeneity of internal echoes, calcifications, and "Halo™ in 247 thyroid neoplasms

Internal echoes

Calcification Halo

Homogeneous  Inhomogeneous

. Solid 83 16 67 53 7
Papillary carcinoma Cystic 7 o o 6 0
Follicular carcinoma Solid 18 11 @ 11 11
Medullary carcinoma Solid 3 2 1 0 1
Anaplastic carcinoma Solid 2 0 2 2 i]
Malignant lymphoma Solid 3 0 3 0 i]
Follicular adenoma 8?23 e Ig '_19 29 }g 7%
Papillo-follicular and papillary adenoma Cystic 4 - -- 1 00
Atypical adenoma Solid 4 2 2 0 4
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Fig. 1 Transverse (left) and longitudma] (right) sonograms through a 3.5x3x3
cm cystic papillary carcinoma (Type 1) in the left lobe and isthmus of the
thyroid gland (large arrowheads). Although the tumor is predominantly cystic,
irregular-shaped solid component with calcification is seen at the medial

portion of the tumor (small arrowheads). TR : trachea

Wh

Fig. 2 Longltudmal sonograms (left and right) through a cystic papillary car-
cinoma (Type 2) in the right lobe of the thyroid (arrowheads). Multiple septa-
tions and several irregular-shaped solid components are seen.
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Fig. 3 Transverse (left) and longitudinal (right) sonograms through a 3X2cm
solid papillary carcinoma in the right thyroid lobe (arrowheads). The lesion is
irregular-shaped and has internal echoes slightly lower than the surrounding

thyroid tissue. Calcification is seen within the tumor. C:

artery, TR : trachea

Fig. 4 Longitudinal sonogram through a 2.5X2.3
cm solid papillary carcinoma in the left thyroid
lobe (arrowheads). The lesion has an irregular
shape, homogeneous internal echoes and an

uneven rim of echoe-poor tissue. TH: left
thyroid lobe
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Fig. 5 Transverse (left) and longitudinal (right) sonograms through a 2.5X1.5
cm solid papillary carcinoma in the right thyoid lobe (arrowheads). The
irregular-shaped lesion seems to have a hyperechoic rim, but there is an
additional uneven hypoechoic rim surrounding it (more clearly seen on the

longitudinal sonogram). TR:
common carotid artery, LC:

Fig. 6 Transverse (left) and longitudinal (right) sonograms through a 4x3cm

trachea, TH:
longus colli muscle

right thyroid lobe, C: right
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solid papillary carcinoma in the right thyroid lobe (arrowheads). The lesion has
a smooth margin and has homogeneous internal echoes about the same level as
the adjacent thyroid tissue. An even rim of echo-poor tissue (hala) is seen

surrounding the tumor. TR :
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Fig. 7

Transverse (left) and longitudinal (right) sonograms through a 65X 4cm

follicular carcinoma in the left thyroid lobe (arrowheads). The lesion is
predominantly solid but has a small cystic change within the tumor. The shape
is lobulated, the internal echoes are homogeneous and there is an even rim of
echo-poor tissue (halo) surrounding the tumor.

follicular carcinoma mainly in the right thyroid
lobe (arrowheads). The lesion is solid and has a
lobulated shape and inhomogeneous internal
echoes. There is also calcification within the
tumor (arrow). C: right common caritid artery
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Fig. 9 Transverse sonogram through a 1.5X1em follicular carcinoma in the
right thyroid lobe (arrowheads). The patient also had diffuse hyperplasia of the
thyroid gland. The lesion is solid and the shape is smooth. The internal echoes
are inhomogeneous and higher than the surrounding thyroid tissue. There is

also an even rim of echo-poor tissue (halo) surrounding the tumor. C:
trachea

common carotid artery. TR :

right

Fig. 10 Transverse sonogram through a 1.8 x1.5cm follicular carcinoma in the
left thyroid lobe (arrowheads). The lesion in solid and irregular-shaped. The

internal echoes are inhomogeneous. TR :
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Longitudinal sonograms through cystic follicular adenomas in four
different patients (A-D). Shapes of all four tumors are smooth, but there are
various types of internal echoes. Internal echoes can be almost absent (A),
honeycomb-like (B), peninsular (C), or septation-like (D).
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Fig. 12 Transverse (left) and longitudinal (right) sonograms through a 4.5X4cm
follicular adenoma in the right thyroid lobe (arrowheads). The lesion is
predominantly solid but has a tiny cystic change within the tumor. The shape
of the lesion is smooth, the internal echoes are homogeneous and there in an
even rim of tissue (halo) surrounding the tumor. TR: trachea, C: right

common carotid artery, LC:

Fig. 13 Longitudinal sonogram through a 3.7X
3x2.5cm follicular adenoma (arrowheads). The
lesion is solid and the shape is lobulated. The
internal echoes are homogeneous and there is an
even rim of echoe-poor tissue (halo) surrounding
the tumor.

RENEMTHH & L omeed 5 (Fig. 17, FIR
IREE-SHE OIS, SJERMOLE=2—0
TABLEMNEZREOMRL L THTHHED D
59, BEAATREFAF v vEENRESER
L, B¢ REFEOREOWAICHKAIND
EDE, RWRXTE, BFAFy vEELYHV
T, FREZBOWELAT =2 —OHRICL 2K

(32)

longus colli muscle

BoER AR,

BURAR D RS EER A I\ T, MRS EEM
DWE ST HZ L, FHBICCHTERRET S
52 CTEETHS. Flrd, AUHERRSET
HoTd, LERTIREL 1HECRBHL T
ABEE, FRBELRR IO v EEE
Bfibhs o EDSnA, BiEMEOTERE T
BoOTA4 Y =7k HMTHEROKRE L1aH
P HE L CPRBEBEITHAEY, i, RED
JERUIRIE T B - T & /NERE DB A R 21
W<, R0 AR R L BaREERE & D&l
EEET, Z0 X5 RBECEEOILER PR
HgE ootk L s by, —7,
BRI A S LEREM ) v A BT, BEHRIAHE
LRI h, IRIERE IRIRE
D4 LREOET/NE < BEER A e < THE
BERYEEI T b o v b DI FMREIS R s,

22 0% 5 | MR 223 IR AR A 0 TR EE L AR RS T,
B RS LB HLERBIC S\ THERTH % D9,
FHk L OCUECHSELET S, i, BREKR
BB T A b B BRLIMERR R IR IR (L FLER A
BAITH D, BT BB ICEABEAREGK
WENBENDZ LEHDHD, ETOEFTAHADL

BABERSE $468 BHT5



e EF

897

Table 4 Macroscopic findings vs. echoegenicity in 122 thyoid follicular neoplasms

Follicular carcinoma

Atypical adenoma Follicular adenoma

Solid Solid Solid Cystic
Microfollicular 16 3 45 5
Micro-macrofollicular 0 0 4 2
Macro-microfollicular 0 1 9 2
Macrofollicular 0 0 12 23
Total 16 4 70 32

Table 5 Adenomatous goiter 58 cases, Typical adenomatous goiter 14 cases,
Adenomatous nodules 44 cases(66 nodules)
US findings of the adenomatous nodules in 44 cases (66 nodules)

Solid 35

(15 nodules with small cystic change) Cystic 31

Shape Smooth 14 . 30

Lobulated 21 1

Irregular 0 0
Internal echoes Homogeneous 19

Inhomogeneous 16 i

Calcification 9 6

Halo 28 0

i m‘il::;::

Fig. 14 Long]tudmal sonograms through the left (left) and right (right) thyroid
lobes of an adenomatous goiter.
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Fig. 15 Longitudinal sonograms of cystic adenomatous nodules in two different
patients (arrowheads). One is almost totally cystic and the other has scattered
cystic components within the nodule (right). Each nodule has a smooth margin.

E: esophagus, LC:

longus colli muscle

Fig. 16 Longitudinal sonograms through solid adenomatous nodules of two
different patients (arrowheads). One nodule has a smooth margin (left) and the
other is lobulated in shape (right). Each nodule has a surrounding rim of echo-
poor tissue (halo).
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(SHAPE) BMOOTH IRREGULAR
OR /
LOBULATED P = \\
Typel Type2
Fig. 17 Longitudinal sonogram through a papii- @
lary carcinoma in the left thyroid lobe (arro- (@ :
wheads). There is a small solid mass, approxi- ﬁ
mately lem in diameter, caudal to the irregular-
shaped main tumor (arrow). This small mass was
proved to be sn enlarged metastatic pretracheal PREDOMINANTLY SOLID
lymph node.
( SHAPE) SMOOTH LOBULATED IRFEGULAR
phic, 10RZE TRIEROTEG TR RO FHE
HEERA O, Z05b 3RELNEEONTO
17200 EX\ERR O BEFIME DIRZETH - 7= (Type
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boZEoBREERYEL, TodEkikwL
BATIC 107 LB OB e fE kS
EhZbhte (Type 2), Fig. 18a US patterns of thyroid tumors
Predominantly cystic Predominantly solid
(56 nodules) (181 nedules)¥
. - — —_—
~ .._______.--—"" ‘-—..____‘__-‘
Smooth or lobulated Irregular Smooth Lobu lated Irregular
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#40ne cystic papillary carcinoma with centrally located cystic change was macroscopically indistinguishable

from follicular adenoms.
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