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Radiological Diagnosis of Thyroid Nodules
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o

The efficacy of plain radiography, radionucleide study (RN), ultrasonography (US), computed
tomography (CT) and angiography in differentiating malignant from benign thyroid nodules in 102
patients was studied. Special attention was paid angiography because of several reports stressing its
usefulness.

The plain radiographs, RN, and US were all available for review, but the CT of 36 patients and the
angiograms of 88 patients were not.

Angiographic findings such as arterial encasement,tumor vessels and tumor stains (hornogeneous or
heterogeneous) were not reliable as criteria to make the differentiation. Only the combination of tumor
stains, tumor margins and halo were helpful. Ninety-six percent of vascular tumors without halo were
malignant. Seventy-one percent of vascular tumors with halo were benign and 29% were malignant.
Among fifty-seven percent of avascular tumors were benign, 43% were malignant, indicating the
difficulty in differentiating malignant from benign lesions using this means.

On combining plain radiography, RN, US to diagnose thyroid nodules, the differentiation was still
difficult. Further examinations such as angiography in addition to these examinations was not helpful.

This study indicated that thyroid angiography should be avoided because it often misleads in
diagnosis, and because of possible neurological complications using carotid catheterization.
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Fig. 1 Age and Sex Distribution
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Table 1 Investigated cases

RN us CT Angiography
Malignant tumors (total) (45) 37 (34) (15) (39)
Papillary
adenocarcinoma 34 31 30 12(2)* 31
Follicular
adenocarcinoma 8 5 3 3 5
Medullary carcinoma 1 0 0 0 1
Anaplastic carcinoma 2 1 1 0 2
Benign lesions (total) (57) 47) (50) (21) 49)
Follicular adenoma 30 23 27 8(4)* 26
Adenomatous goiter 11 8 9 6(3)* 9
Hashimoto’s disease 16 16 14 72 14
Total 102 84 84 36 88

()" contrast CT
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A, nodule

I) low-no activity
{cold nodule)

1) local defect
with marginal beak

2
2) local def
without marginal beak

3) total lobar defect

BAREFEMMGESME $F4BE £15

B. diffuse enlargement

II) high activity
(hot nodule)

Fig. 2 Classification of Scintigraphic Findings
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A. nodule B. diffuse enlargement
1) solid pattern II) cystic pattern I) homogenecus echo

=N

2) heterogeneous II) diminished echo

Z SN N

3) with cystic component

1) homogensous

Fig. 3 Classification of Ultrasonographic Findings
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Fig. 4 Classification of Angiographic Findings
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5 KABE21HID 5 B18HI (86%) XRMERTH
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Table 2 Calcification on plain radiography (102
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Fig. 3R LA USHRESE, 8 L1
M Table 4 TH5H,

FERMEERE D 5 LIS TR L H = 2 — D[R
A3LBIT, £ H BSH (81%) VEHEHTH

cases)
D, 661 (19%) RRUEEETH -, D5k
mmmmmsmﬁx” ROk b o R, 16611461 (87%) 2B
Malignant tumors (total 45) (13) 2) BTHb , 241 (13%) »EMESTH - o, &
Papillary adenocarcinoma 13 1 35 BAETER R A R O 6 (halo) 53 B R
Follicular adenocarcinoma 0 0 . .pl -y I 5
Medullary & anaplastic 72b DB 5 ‘W% 27ehy, ZDLD ﬁ._?ﬁﬁ,ifiﬁ?j.fﬁ;@
carcinoma 0 1 i, abhihotk, FAM=2 —iih—
Benign lesions (total 57) 0) (4) s - . P .
ol oie i " hﬁ‘f% HEER G, BiE-BHEERAE LR,
Adenomatous goiter 0 3 BRI T H - T,
et 0 ’ D 5 KB 6 BUik, 2 TRIERBTH %,
Table 3 Scintigraphic findings (84 cases)
Local defect Totallobar  Multiple ?;:f“s‘ Unclassi- Normal
‘With MB* WithoutMB* defect defect- & m‘l,:-,g: fied pattern
Malignant tumors (total 37) 3) @7 @ ) @ ®)
Papillary adenocarcinoma 2 24 1 0 0 1 3
Follicular adenocarcinoma 1 2 1 0 0 1 0
Medullary & anaplastic
carcinoma 0 1 0 0 0 0 0
Benign lesions (total 47) (18) (10) 0) (14) (3) (2) (0)
Follicular adenoma 13 9 0 0 0 1 0
Adenomatous goiter 5 0 3 0 0 0
Hashimoto's disease 0 1 0 11 3 1 0
Total 21 37 2 14 3 4 3

*: Marginal beak
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Table 4 Ultrasonographic findings (84 cases)
Solid Diffuse enlargement
Homo- Hetero- With cystic Cyst Homogeneous Diminished Normal
geneous geneous component s eacho level echo level pattern
Malignant tumors (total 34) (6) (25) (2) (0) (0) (0) (1)
Papillary adenocarcinoma 5 22 2 0 0 0 1
Follicular adenocarcinoma 2 2 0 0 0 0 0
Medullary & anaplastic
carcinoma 0 1 0 0 0 0 0
Benign lesions (total 50) (8) (6) (14) (6) (5) (9) (2)
Follicular adenoma 7 6 8(4)* 5 0 0 1
Adenomatous goiter 1 0 6(1)* 1 0 0 1
Hashimoto’s disease 0 0 0 0 5 9 0
Total 14 31 16 6 5 9 3

( )*: “Halo” around the tumor

Fio, WED CEEEABIPIR= 2 - OfEI
B REHEBTH Y, BARFTH -1,

FEHEEZHINIZ3IFAD 5L, 1HNIEE I
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R ER LT Witk d e+ kRENTER
Mo TEFITH S,
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B CT T CTHOFEHLEBINCE LD S
&, 9L IR B 53.1+27.THounsfield Unit
(HU), MERakigss © 38.1+15.5HU, il fa kg
fE : 69.7+33.6HU, Mg &K F Ik B IE : 50.1+
23.4HU, #AKH : 58.5+22.1HU Th -7, IE
w96 C o BRNE CT {0 FE¥i, 116429.3
HUThH, FEBLEOLEF I VEVGCTERXZT

T Ebbet, Ll CTEMGEM « B
YUETHZ LR, RETH-T,

WEIERD CT FT R %, 2EERHESI X -
THE Lo Table 5 TH 5,

BRI S hicd ok, 286 (CEHEIEIE156,
BRI TH 5, JLEABRIEZELT O
5 B1141 (65%) EHEZEThH Y, 64 (35%)
BREEBTHoTe, i, UBHRLERZLY
D5 B THGIR T REERTHD, 441036%)
BEBHEEE TH -,

AEEEIC ST, RMEES s D214
D5 HLL2AGTI%) VEXEEETH Y, 961043%)
BREEBTH -, WBEETH LD,
THID5 S 440 57%) BEREBETHY, 34

Table 5 CT findings (36 cases)

Nodule Diffuse enlargernent
Sharp margin Obscure margin
Homo- Hetero- Homo- Hetero Homo- Hetero
geneous geneous geneous geneous geneous geneous
L5 LS L.S:t* 1.2 LIS 1.5.**
Malignant tumors (total 15) 4) 0) (8) 3) 0) (0)
Papillary adenocarcinoma 4 0 5(2)* 3(2)* 0 0
Follicular adenocarcinoma 0 0 30 0 0 0
Benign lesions (total 21) (6) (1) 3) (3) (4) (4)
Follicular adenoma 4 0 il 3 0 0
Adenomatous goiter 2(1)* 1 2 0 1(1)* 0
Hashimoto's disease 0 0 0 0 3 4
Total 10 1 11 6 4 4

( )*: Calcification detected by CT.
1.5.**: Internal structure



40—(40) HAREFHH@EESME #4358 H18
Table 6 Angiographic findings I. (88 cases)
Arterial Tumor Tumor ___ Tumor stain .
encasement vessels stain Homo Hetero-
+ + — + o+ L + + = geneous  geneous
Malignant tumors (total 39) (18) (16) (5) (5) @25 (@ 6) (24) (9) (11) 19)
Papillary adenocarcinoma 12 14 5 1 21 9 3 19 9 10 12
Follicular adenocarcinoma 3 2 0 1 4 0 3 2 0 1 4
Medullary & anaplastic
carcinoma 3 0 0 3 0 0 0 3 0 0 3
Benign lesions (total 49) 1 @ @9 (3) (16) (30) (7) (12) (30) (7) (12)
Follicular adenoma 10 7 9 3 13 10 7 9 10 7 9
Adenomatous goiter 1 2 6 0 3 6 0 3 6 0 3
Hashimoto’s disease 0 0 14 0 0 14 0 0 14 0 0
Total 29 25 34 8 41 39 13 36 39 18 31
+#: Marked to moderate
+:  Minimal
—: None
(43%) TEMBHTH -, TIREHIC L 2Bl ot, Lol, ik

HRIEOEAD L X BbIb D 8 ik, £HiR
HEETHH, BRERPRIRED 5\ LB A LR
THol,

CT E, AR b Ehi-oid, 36604 76T
»5, Livl, Bl X REBEF TR 2 hVvARILY
CTHBHETEL L WO Bl otc, FAK
OB HRIBI L T, Bl X 8o F 1 E| L
T EnEnz b,

EH CT 2T TEMZ> T, FORIHED
CTBOZEx A5 L, NEEECE L TRIARE
Thh, i CT ThRH—Ado, HECTT
b ARY—, BMCT cy—hdo, &% CT T
bH—Thoic, BRELEDORIE, FhEDIER

BRI 4 Bl 1 B & BRIEHR TP IRARIE 3 Gk 1 o 3t
201k, B CT TUESTHBECTH - 7on, &
¥ CT TGN & s oz, 202 FiE, U
Thbd US Hix, o5 KauEETH -7,

5, ME&Y

MmESYRTRE ¥ L7end Table 6 TH 5,
B BRBOIRE: D BERBIISAPNT 4 b te s, & o
5 ©34%I (63%) LEHEETH b, 2061 (37%)
BRERBTH -, BELE, EHEERT49
Bl B ohion, 2o 5306 (61%) 1EE
BThy, 196 (39%) FEHEBTH -1, B
QDR E 42D L, BH—REFRPEIEShT
HoE18HIC, 5 BH117 (61%) HyEMEE,

Table 7 Angiographic findings II. (88 cases)

Obscure margin Sharp margin
Avascular  Vascular Avascular Vascular Vtascu]‘ar Muitple Diffuse
with halo nodules enlargement

Malignant tumors (total 39) (3) (18) (6) (5) (M (0) (0)

Papillary adenocarcinoma 3(1)* 14(4)* 6 3(2)* 5 0 0

Follicular adenocarcinoma 0 2 0 1 2 0 0
Medullary & anaplastic

carcinoma 0 2 0 1 0 ) 0

Benign lesions (total 49) 2) (0) (10) (1) (17) (5) (14)

Follicular adenoma 0 0 10 1 15 D 0

Adenomatous goiter 2 0 0 0 2 5 0

Hashimoto's disease 0 0 0 0 0 0 14

Total 5 18 16 6 24 5 14

( )*: Lymphonode metastases detected by angiography
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D 5 b EMEHEERE 1661100 (63%) » R
ERTHY, 66 (37%) TEHEETH- .
halo D WIBERZI A HER T 6D 5 B 5 4l
(83%) MEHEHTHY 161 17%) ZEHER
THote, % fchalo % ff 5 [EE 132460 1741

41—@ 1)

(M%) REHES, 7HQI%ILEEEETH -
te.,

#£ /5, halo b isWER X h 2 [EF 1324105
2301 (96%) HEHEIEETH -,

L 2 U SE IS M B 1 21 126 (57%) AR
HEE, 96 (U3%) PEMEETH - .

By & LICHRARAE & 3 flic ) v B R 2 8
PEREBE39HIH 7 41 (19%) W& i 1T - 70k
DILFEREN, ThbEFFHcl & THExA
7e.

LHEEOERS LV, VBEELGZFRER
R AR AE & AR EF R bhic, BAK
T, BIRETEXL PR RIES—- 7
BN/ N C L, BIRME TR IRRE
fRiz D2 brc HMREE B B hic,

ek, MEBHCERLTEERGHER 16
P lena i,

6. EHRAEDHERIC L HLH

Pik, B X $45% « RN - US «CT kX U'ln
FEEOFTIEFROFRICOWTHRE LA, &
hOoOBEFRD S B, 12ITEME - EfEPEIL
BAFRLBED BRI Tibb US Lk, o5k

Table 8 Correlation between the radiological diagnosis and the histological diagnosis

of solid tumors—I

Radiological diagnosis Histological diagnosis Total
RN us Angio. Malignant Benign =
M M M 14(4)* 0 14
M M U 1 2 3
M M B 1 1 2
M u M 4(2)* 0 4
M U U 0 2 2
M u B 2(1)* 1 3
M B u 2(1)* 0 2
U M u 1 0 1

u U U 1 0 1
B M B 3 2 5
B U M 0 1 1
B u B 0 4 4
B B U 0 1 1
B B B 0 2 2
Total 29 16 45

M: Malignant

B: Benign

U: Undetermined

*: Psammomatous calcifications
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BARRFME RS #4388 $1 5

| vy
i
I

B, US. A solid mass with a heterogeneous inter-
nal echo is noted (arrows).

A, RN. A local defect without a marginal beak
is seen in the left lobe (arrows).

1]
a | q A
C. Left superior thyroid angiography (A-P view,
venous phase). A heterogeneous tumor stain can
be seen (arrows) coincident with the defect on the

RN study. All of these findings indicate
malignancy.

""'III

D, Mamrosropm The tumor mvaded the sur-

rounding thyroid tissue (arrows) which explains
the obscure tumor margin.

Fig. 5 A 36 year-old female with a papillary
adenocarcinoma.
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A. RN reveals a local defect with a marginal B, US. A solid mass with a cystic comporent is
beak in the left lobe (arrows)., seen (arrows). There is a halo around the mass.

C. CT demonstrates a low density mass with a D. Left superior thyroid angiography (A-P view,
sharp margin (arrows). The internal structure of venous phase). A homogeneous tumor stain with
this mass is heterogeneous. a halo can be seen (arrows). The CT findings

were not available. However, all of the available
findings suggzested a benign lesion.

Fig. 6 A 35 vear-old male with a follicular
adenoma.
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A, RN. A local defect without a marginal beak
is seen in the left lobe (arrows).

B. US reveals a solid mass with a heterogenous C. Right superior thyroid angiography (lateral
internal echo (arrows). view, venous phase). A heterogeneous tumor stain
with a halo is noted (arrows). The pre-operative
diagnosis by angiography was a benign lesion,
though all of the other findings suggest malignan-

cy.

Fig. 7 A 49 year-old female with a papillary adenocarcinoma.
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I Jl‘iilii “ ;

A, RN. a local defect with a marginal beak can B. US demonstrates a solid mass with a heter-
be seen in the right lobe (arrows). ogeneous internal echo (arrows).

C. Right superior thyroid angiography (A-P D, Macroscopic specimen. The tumor was en-
view, venous phase). A homogeneous tumor stain capsulated simulating benignancy (arrows).

is seen (arrows). There is a halo around the

tumor. Only the UJS findings indicate malignan-

cy ; the RN and angiographic findings suggest

this is benign.

Fig. 8 A 42 year-old male with a follicular adenocarcinoma.
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EEOMBIBEHERBCOLRBD N, Tiof
BETo, CEBEEABSLERBERIE (BR) &
DOFf RS BEREC LA D bR,

#oT, BiE - EBHYEN TSR LR LHE
Lics0R, REEORRMERTHS, £ T
US THREHERE TH - EFlIcOWT, fhok
HLOEERTS T,

Table 8 1%, US THREMHEETH b, »2 RN,
MEBFD T S icdsfl CEMEE200, Bi
PEBLI6H) oV TRTRY, ELdicdboT
5,

ZHAEDOZERM E LT, Table 3 X b Table
7 F TR FFF RO 5 BT0% LA EOfERTEM
FRBRNELCBHITELRRAEAL, 0%
LIFTHholcb DITHEREL Lz, bbb,
RN % marginal beak @ 7c\ % @ % E#:, mar-
ginal beak 5 D& EM L L, SETREMT
HIEARGE L Lz, US TIXAR = 2 — g8
b0 EM, ORIV EHE) bOoRRELL,
A= =2 —Hig—Te b DIHFEREE S Lz, mF
EETILEN A E IR X b E
JEEEM, halo #FoEEPRMEL L, UELH
W & Ao XN RRE T B M BRI EREE & L
7z,

CT %, B -BHEICELTEA0BEALY
Begt Lichs, 0% L EORY S - CEJITE 2
BHEFTRARHE R s oD CTHRACE L5215

= s

AARES R RME 543% £18

ooz,

RN. US « mE&EF O 3 ELTHEHEFTE 2R
L7e14Bli 4 CRMIEE T 5 - 7= (Fig. 5). e
B THEMFIRYRLE 2632 T BEER
Thote (Fig. 6), LaL, 52960 3 F0F
Bhr—# Uitk -7z (Fig. 7, 8).

T, MEEFCL<T, REEDERN
& US ¥ &84 02w TiREH L,
EHIMEER LW & LLEE LoD Table 9 ¢
H5. RN, USDEbbr—HRENEFTRD L &
WEHEL, WMELBEFTRD A\ VE—FHRNER
IR TP HETRED &L TRl E L,
HICHIELEHETH > b D, FIEREE S Ui,
RN & US of&avEM & 20 L7366k, 28
Bl (18%) HEHIEE, 8#l (22%) MEEES
THote, 1o, RN & US DA TRIEE 20
Lic8flid, WTFhdRERBTH -1, B2 1
BIESEE CH -7, RN & US#HE&RT
b, HERETH -1,

CHBLOEFICH LT, EHICREME - EferE
AT Bz MESEAT R 2B L., RN
& US o &8 TEN L 2E LI236610 5 3184
GO%) IIMEEFTHEE L L, 2holl
PllieTtEMEETh -, MEEFTRELZ
Wi L7104k, 6 I EMES, 46 REESR
ThHhole, TMEEY THETREE & LT 8 i,
4 GINEEEE, B 400 REEBRTH - .

Table 9. Correlation between the radiological diagnosis and the histological diagnosis

of solid tumors—II

Radiological diagnosis Histological diagnosis Total
RN+US Angio. Malignant Benign b
M M 18(6)* 0 18
M U 4(1)* 4 8
M B 6(1)* 4 10
U U 1 0 1
B M 0 1 1
B u 0 1 1
B B 0 6 6
Total 29 16 45

M: Malignant
B: Benign
U: Undetermined

*: Psammomatous calcifications
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