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ORIGINAL ARTICLE

Journal of Breast and Thyroid Sonology 2020; 9(1): 3-8

Contrast-enhanced ultrasonography in the diagnosis of primary
breast angiosarcoma: case report with a review of the literature

Satomi Shiba’, Kiyoka Omoto?, Yumiko Sasaki', Saki Nishida', Chieko Miyazaki',
Masako Sakuragi', Takashi Fujita', Takashi Sakatani®, Joji Kitayama', Naohiro Sata’

Abstract- Primary angiosarcoma of the breast is a rarely encountered tumor. Therefore, there are few reports of the
ultrasonographic features of angiosarcoma of the breast. The case reported herein is that of a 50-year-old woman who
presented with a palpable mass in the right breast measuring approximately 4 cm in diameter. On mammography, the
lesion was seen as a focal asymmetric density in the middle quadrant of the right breast. B-mode ultrasonography
(US) revealed hyperechoic regions with high attenuation in the upper outer quadrant of the right breast. On contrast-
enhanced US (CEUS) with Sonazoid®, the lesion showed relatively uniform enhancement in the rapid phase; the
enhancement lasted for over a minute, followed by gradual washout. The tumor was found to be hypervascular on
Doppler sonography. There were a few defective regions in the enhanced area. Magnetic resonance imaging showed a
heterogeneous mass that was identified as a low signal intensity on T1-weighted images and as a high signal intensity
on heavily T2-weighted images. A core needle biopsy and mammotome biopsy showed an atypical vascular lesion,
but no definitive diagnosis could be made. Therefore, a diagnostic and therapeutic right mastectomy was performed.
Histopathologically, the lesion was composed of vascular structures lined with hyperchromatic nuclei, although there
was little cellular atypia. On immunohistochemical analysis, the tumor cells showed positive staining for CD31,
CD34, and p53. Based on the findings, the patient was diagnosed as having well-differentiated angiosarcoma of the
right breast. As of the follow-up at 3 years after the operation, the patient was alive and well. Since breast tumors
visualized as hyperechoic lesions on breast ultrasound are rare, they are difficult to diagnose. CEUS can help in the

diagnosis of angiosarcoma as they provide information on the vascularity of the tumor.

Key Words: angiosarcoma, breast, contrast-enhanced ultrasonography, Sonazoid®

1. Introduction

Angiosarcoma of the breast is a rarely encountered type
of malignant mammary tumors, and there are only few
reports of the characteristic ultrasonographic features of
this tumor"?. Early diagnosis of this tumor is of importance,
as delayed diagnosis could be associated with very poor
outcomes”. Very few reports of the features of this tumor on
elastography and contrast-enhanced ultrasonography (CEUS)

have been reported. Herein, we report the case of a patient
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with primary angiosarcoma of the breast who was examined
by both of these imaging modalities, along with a review of

the literature.
2. Case Report

The patient was a 50-year-old woman, who visited our
outpatient clinic with a 1-month history of a feeling of
stiffness in the right breast. Mastitis was suspected and the
patient treated with antibiotics; however, the symptom did
not improve, and the patient was referred to our hospital. The
patient gave no history of having undergone any radiation
therapy. Physical examination of the breast revealed a palpable
mass, approximately 4 cm in diameter, in the 11 o clock
position in the right breast; the mass was elastic hard in
consistency and showed good mobility. There was no
dimpling or any other overlying skin findings, or nipple
discharge, and the axillary lymph nodes were not palpable.
Blood examination revealed an elevated serum triglyceride
level (292 mg/dL), but no abnormalities of other biochemical

parameters, blood counts, or the coagulation profile were
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MLO(R) MLO(L)

Figure 1. Mammography
a) Mediolateral oblique (MLO): Focal asymmetric density (FAD)
detected in the right breast M region. b) Craniocaudal (CC)

noted. A right medio-lateral-oblique mammogram showed
focal asymmetry in the middle region of the breast and the
findings were classified as category 3" (Figure 1). Ultrasound
examination was performed using the Hitachi HI VISION
Ascendus (Hitachi Medical Corporation, Chiba, Japan)
ultrasound system, which also allows real-time contrast-
enhanced imaging. The linear array probe(EUP-L75, 18-5
MHz) was used with a mechanical index (MI) of 0.08.
B-mode US revealed a hyperechoic area with an unclear
margin and reduced posterior echo, over an approximately
6-cm-diameter range centered on the upper outer quadrant of
the right breast (Figure 2a). Blood flow waveform analysis
revealed a pulsatility index (PI) of 0.98, and resistance index
(RI) of 0.63, which was relatively low” (Figure 2b, ¢).

Informed consent was obtained from the patient before

Figure 2. Breast ultrasonography
a) B mode: A hyperechoic area, mainly in the upper outer quadrant of the right breast, with a decrease in posterior echo and an unclear
margin is observed (arrowhead). b) Color Doppler mode A smoothly running, relatively thick blood vessel is noted in the hyperechoic
area. ¢) Blood flow waveform analysis: The PI was 0.98 and the RI was 0.63, which is relatively low. d) Early-phase contrast-enhanced
imaging: The lesion shows intense, relatively homogeneous enhancement. €) One minute later: The intense enhancement persists.
Heterogeneous enhancement is partially noted, and a few small non-enhancing patches are also observed (*). f) Tissue elasticity
evaluation: The Tsukuba score was 1 or 2, and the FLR was 1.05, which is relatively low.



CEUS. The contrast agent used was Sonazoid® (Daiichi-
Sankyo, Tokyo, Japan). Before CEUS, the depth and region
of interest (ROI) were set to optimal positions. The focus was
set at the lower edge of the tumor. CEUS was performed with
bolus administration, via a cubital vein, of Sonazoid® at the
dose of 0.015 mL/kg, using a linear probe (broadband
frequency: 8-15 MHz). The hyperechoic area showed intense,
relatively homogeneous enhancement from the early phase
(Figure 2d), although a few small non-enhancing patches
were also observed (Figure 2e). The contrast enhancement of
the lesion persisted for over a minute, with gradual washout
thereafter. The tissue elasticity was assigned a Tsukuba
score” of 1 or 2, and the fat/lesion ratio (FLR) Y was 1.05,
which was relatively low (Figure 2f). On magnetic resonance
imaging (MRI), a 4.3-cm mass with an unclear boundary was
detected in the upper outer quadrant of the right breast. The
lesion was visualized as a low intensity on T1-weighted
images and as a heterogeneous high intensity on T2-weighted
images. In the dynamic fat-suppressed MRI sequence, the
tumor showed heterogeneous enhancement from the marginal
region (Figure 3a). The time-intensity curve was a
crescendo-type curve (Figure 3b). Core needle biopsy and
vacuum-assisted biopsy of the lesion suggested a vascular
tumor, however, no definite diagnosis of angiosarcoma could
be made. Because malignancy could not be ruled out and the
tumor was large, right mastectomy was scheduled for both
diagnosis and treatment. A tissue expander was inserted at
the same time, as the patient requested breast reconstruction.
Reconstruction with a breast implant was performed 6
months after the surgery. As of the follow-up at 3 years after
the surgery, the patient showed no evidence of recurrence.

On macroscopic observation of the resected specimen, the
tumor was 60 X 35 X 30 mm in size, and the cut surface

was mostly blackish brown, but also whitish in part.

Journal of Breast and Thyroid Sonology 2020; 9(1)

Intervening adipose tissue was present in the marginal region
of the tumor (Figure 4a). On histopathological examination,
angioid structures of varying sizes were observed between
the mammary collagen fibers and adipose tissue. The vascular
lumina were slightly irregular and fused over extensive
regions. No significant atypia of the cells lining the vascular
lumina was noted, although the nuclei were hyperchromatic
(Figure 4b). While the vascular density in the region
corresponding to the small non-enhancing patches seen on
CEUS was not different from that in the intensely enhancing
tumor region (Figure 4c¢, d), the vascular lumina were
narrower and contained fewer red blood cells in these areas
(Figure 4e). In addition, the vascular endothelial cells were
slightly swollen (Figure 4f). On immunohistochemical
staining, the tumor cells showed positive staining for CD31,
CD34, and p53, and the MIB-1 index was approximately 5%.
Based on the findings, including the presence of angioid
structures even in the adipose tissue, the lesion was diagnosed
as a well-differentiated angiosarcoma. Furthermore, the
proliferating cells with hyperchromatic nuclei were
considered to be the tumor cells, although the cells showed

no marked atypia.
3. Discussion

Angiosarcoma of the breast is a rare disease, accounting for
0.04% of primary malignant breast tumors”. It is a highly
malignant tumor that carries a poor prognosis, and delayed
diagnosis could be associated with very poor outcomes”. On
the other hand, the clinical and imaging features of these
tumors are often non-specific. Variations in the malignancy
grade among regions within the same lesion and difficulty in
making a definitive diagnosis by cytology and biopsy have
been reported””®, which often makes the diagnosis of

angiosarcoma difficult. According to one study, mammography

Figure 3. Contrast-enhanced MRI of the breast
a) Dynamic fat-suppressed imaging sequence: The tumor shows heterogeneous enhancement

in a centripetal fashion (white arrow).

b) Time-intensity curve: The curve is a crescendo-type curve.
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Figure 4. Histopathology
a) Macroscopic findings: A 60-mm blackish brown region is seen in the upper lateral region of the breast
(white thin arrow: tumor extent, white triangle: regions corresponding to the unstained patches on con-
trast-enhanced ultrasonography, white thick arrow: tumor invasion of the fat region).
b) Hematoxylin-eosin (HE) staining (low magnification): Irregular vascular lumina are noted. The cell

density is high, but there is only mild cellular atypia.

¢) HE staining of the contrast-enhanced region (low magnification).
d) HE staining of the non-enhancing region (low magnification): The vascular lumina are narrower, and
contain fewer red blood cells as compared to those in the area of the lesion showing contrast enhance-

ment.

e) HE staining of the non-enhancing region (high magnification): The vascular endothelial cells are
slightly swollen as compared to those in the area of the lesion showing contrast enhancement.

showed a mass, focal asymmetric density, and no abnormality
in 50%, 31%, and 19% of cases, respectively”. Mammography
revealed a focal asymmetric density in the present patient. In
regard to the characteristics on MRI, a dynamic MRI study
reported that they are often mass lesions visualized as low
and high intensities on T1- and T2-weighted images,
respectively, with intense staining from the early phase; the

enhancement persists into the late phase™”

, with drainage
veins also observed”. In the present patient, no drainage
veins were noted, and the tumor margin was unclear, but the
lesion was visualized as a low and high intensity on T1- and
T2-weighted images, respectively; the dynamic study revealed
a crescendo pattern, consistent with previous reports. Breast

US data of 34 cases with detailed descriptions retrieved from

PubMed using the search terms ‘breast angiosarcoma’ and
“ultrasonography” and our patient’ s data are shown in Table
1. Although the US findings are diverse, differentiation of
tumors with hyperechogenicity was included”. The lesion was
seen as discrete mass in 68%, while no discrete mass was seen
in 32% of patients. The mass was oval in shape in 70% of
patients, and lobular or irregular in 30%. The tumor had a
clear margin in 41% of patients, but an unclear margin or
lobular edge in 59% of patients. In regard to the echogenicity,
the lesion was hypoechoic in 47%, hyperechoic in 17%, and
showed mixed hypo- and hyper-echogenicity in 36% of
patients. On color Doppler, increased blood flow was observed
in 7 cases (Table 2). Elastography had been performed in only
one case other than the present case, and the result was
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Table 1. Characteristic ultrasound findings of breast angiosarcoma

Finding N % Reference
Image
Heterogeneous echogenicity, that is, mixed hyper- and hypoechoic 13 32 1,9, 12-14.%
regions, without a discrete mass
Mass 28 68 1,13, 15-25
Shape of the mass
Oval 14 70 1,3,8,19,21,24
Lobular, irregular 6 30 1,17,23,25
Margin
Circumscribed 14 41 1,15-17,21, 24,25
Indistinct 17 50 1,13, 17,18, 26,*
Microlobulated 3 9 1,10, 12
Echo pattern
Hypoechoic 20 47 1,12,13,15-22, 25,26
Hyperechoic 7 17 1,14, 26,*
Mixed hyper- and hypoechoic 15 36 1,9,23,26
Posterior acoustic features
No posterior echo 12 57 1,15,26
Enhancement 8 38 1,19, 24,26
Shadowing 1 5 *
*: present data
Table 2. Vascularity of breast angiosarcoma
Author Tumor size (cm) Vascularity Elastography
Taghipour'” 53 Hyper =
Glanzebrook'” - Hyper -
Horevoets'” 2.4 Hyper -
Tanakal'” 1.8 Hyper Soft
Fama'” 2.2 Hyper -
Lvoff™” 2.8 Hyper -
Moore™" 5.8 Hyper -
Shiba 6.0 Hyper Soft

denoted as “soft” in both cases (Table 2). In regard to other
accompanying findings, according to one report, hypertrophy
of the skin or subcutaneous fat tissue was observed in 14% of
patients”. In the present patient, B-mode US revealed a
hyperechoic area with an unclear margin, with a diffuse
bright pattern. This was mainly considered to be due to the
multiple reflections in the many vascular lumina. While
several studies on the ultrasonographic features of breast
tumors have been reported, to the best of our knowledge, no
case of angiosarcoma of the breast had been investigated yet
by CEUS. CEUS allows discrimination between benign and
malignant mammary tumors based on the staining and
angioarchitectural patterns” '”. In the present case, relatively
homogeneous enhancement was noted from the early phase,
with the enhancement sustained into the late phase.

The pattern of slightly washed out enhancement in the
late phase in this patient was similar to that reported in a case
of hepatic angiosarcoma. According to one case report of
hepatic angiosarcoma, CEUS showed sparse, irregular,

peripheral nodular enhancement in the arterial phase. The

mass showed slight hypoenhancement in the delayed phase,
but the internal nodular heterogeneous enhancement
persisted'".

The tissue elasticity evaluation and FLR findings also
suggested a benign lesion, but malignancy could not be ruled
out in our patient, because non-enhancing small patches were
observed within the lesion. Histopathological examination
showed that the vascular density was not different in the non-
enhancing regions as compared to the enhancing part of the
lesion, but the vascular lumina were narrower and contained
fewer blood cells in the non-enhancing regions. This
difference in the histological features could explain the
contrast enhancement pattern of the lesion in the present
case. CEUS provided detailed information about the blood
flow within the breast lesion and helped in the diagnosis of
the lesion as an angiosarcoma, suggesting the usefulness in

the diagnosis of this tumor.
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1. AFTNO#BEREZH

AFTNIZHAERIM: & ZAEETEIC 0 S A . AFTNOE
B OWT, KE (FIRBEHGES I ER B SR)
DOIRREBEEZW S A K7y 7 GE) I3k &

Reprint Requests : T960-1295 & & AR ST EA 175
1 SALY NN /e o AL I AN E e
e-mail address : a0001568 @fmu.ac.jp

ARPREBERES Vol. 9, No. 1 2020

YRS TV Y,

- R oORRREMRS X, MR 213 E 2 LK
138, NHTI—3ETHE I ENE L, RERE
FEMR T g —m o MBUIRED v, DF DL, BEWK
HEIZBWTIERBEOIT L TH h, WHEMMRERIZ S
WTHERETET 5.

- SO, BEOEIHNERENEHT
LEFAEE & L TR E NS, BEEBHE L3
JEARFUIRBIECH 0, F 72 EERT L C O AR R
JlEE %R T

- BRREAG I CUE, BEME - EEEO D DT TIE R L,
EREMEY BT DL RAGEERN ST 5 2 L IER
A BN D 5.

- PERETERS T & JERRBE I OB A, AR AR E &
OFBEWEITH FORKOME T, FHEHAMRES O
Bincad Y, #EENIGTE 5 OB L T 58581k
LTI, RS EHI Th LR 2 BT RETH 5.

2. AFTNOEERERET

AFTN O S84 % 7R 9.
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B, gt - HEtho B kRS

40

B P DR s 7 (B R R )

BE— F{§ (A Mg « 302> & W32 12 i R EA37AmmO & fi 3R, B — A, PRI 725
~Ekra—%5235). F7I8: NHBCEEoMmEI #HE S5 b). =TI A NS5 74 : Grade 208k 5 7>
W (c). P"Tey »F 27T 7 4 WERIES I —Ek L 72 4R TCHE (hot nodule) % 526 4 (d). JRIEFZ T IENDIRIE (e)

FEBI

SO, 34ERT 2 O BISHIPIERR % H3E L T\ 72251
B ORTCZ)EELTERE LA FIREEE:
TSH<0.005 u TU/mL (Z£#E{#H0.500~5.000), FT4 2.58ng/
dL (3 ¥ 50.90~1.70), FT3 8.15pg/mL (F& ¥ fi52.30~
4.00), Tg 78.97ng/mL (F#(H0.0~33.7). HTehilk - 1
TPOFLIRIZ & HIZBEMETH 1), TRAD<0.300 TU/L (FEHEAH
0.0~2.0), TSAb 102% (F:#EfEO~120) IEETH 5. B
E— N T2 5 W22 2 S EE37.4mmD NERIZ
—HBEERURL S A A D FTRE MR A R0 5. RIEEE, B
F—EBAHE, I — 3~ a3 —-CTAHETH
5. T ZHETRARICEEOMESHLENTW 5,

2. et - B [

B2 FDR s 7 (iR A IR M)

IITANTT T A TR~ HRBERD & ZHI—HFD
RFEL, Grade 2008k 5 D \WEEHITH 5.7 "Ter v F 7
74 T, WEERIEE I — 5 L 72 FE T (hot nodule) &
R0 L. HURB A 2 AT L, RERES W IE N IRE T
o7z (F1).

FEBI2

20fCZCHE. ARSI THUIRIRAS BN 2 fadi.  HUIRIR haEE
RIFER 2 VTWE L, REWRD 2 EPEF IR o7 HIR
A% HE - TSH<0.005 1 TU/mL, FT4 2.48ng/dL, FT3 8.56pg/
mL, Tg 59.80ng/mL. ¥LTghifk - HLTPOPLIK -TRADbIZ
TRTEWETH 5. BE— FMETIEAETEICERE47.1mmD

BT — &) FEEIITIREE, e —IAWINE, WA ERET -2 23 5 (a : HEHTE, b @ HEER).

N7 L IR E OWEIC L o i A (o).

I5 AN 74 :Grade 2, Strain Ratio 0.49, k5 7>

CRUREHE (). P12 277774 0 EEOFHIZ—BL Thot nodule 78 % (). JHELFSIT © BRIERE IR

JIRIEE (F)
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1
X3. el - HISTE B AR AR FUIRIRARS B OB IR R E)

BE— FEHZE) - MHENIIIRE, SRR, NHBABMELRSET3-%227 5 ). F778 HEHN

MFE DM % RD 5 (b). =5 A N5 7 14 @ Grade 2, Strain Ratio 2.04 & 5k 5 7 < B (¢). ¥"Ted ~

F 574 AEOREIIC—E L Thot nodule % 326 5 (d). JRERZ M © NRIEKE R IE ()

an 30

X4, FehtE - 2561 B A MRS REIE B DR B (R A B R AR AR - LB A 66
BE— F{E(BASE, TEASE  FEIIBRE, SEREETE, NHAYE RS~k —%
E£3 %@ d). F7I8: BEHNIMEOEMEZD S b, ¢). TIAMNST 7 14 Grade 2, Hk
Sl fithsnbe, ). Ty v F 7574 HETH - ERELBOKEIC—FLTOHET
DX hot nodule® B % (g). JRHEZWT - BREEARFUIRBRIE (h, i), HAOAEEIZER2mm. B
IRBRFLEESEpT1a (pEX0) pNXMO, Stage T

ARPREBERES Vol. 9, No. 1 2020

17



FEEMEREET 2 500 5 . FEEROTIRIT L, 35 R — BRI,
NET I — 3T a—CAYETH L. FIAIETIIE
EEHONBIZSHO ML SN TnwE, I A b
27" 7 4 ClxGrade 2, Strain Ratio 0.49D#k 572 <, H
PEASET & HIWF S LA AFINZ SEWPIY U F 797 4 %
Ehi L, AEOREIZ—3 L TERMITHE (hot nodule) =
Ao L. M TH B CAFTN (BMEES) & o2l
CHUIRBR A S2 G0 B0 % BiAT L, AR BRAS T L e A
KIAETH - 72 (F2).

FEBI3

S50fCTIct. SEERHEEE PR 1 C FUIRBRAG i % 454,
KB E R IR 97, HURIREARE < TSH 0.226 1 1U/
mL, FT4 0.94ng/dL, FT3 2.81pg/mL, Tg9.14ng/mL. T
Tetfk - PLTPOFUA -TRAbIZ T N TENTH 5. BE—
FA& T E R E1%£20.0 mmo FFE MG % 780
5. AEEIOTRIZEE, BFUHCPE, Noa— 3%
I—TAHEE, BRI - %S, F7 78T
WRFE E B S B O M ShTnwb, =7 X b
75 7 4 TliGrade 2, Strain Ratio 204X #k5720<, R
PERERT L Br Sz, DLE X Y AFTNZ BV " TeY ¥ F
7574 %ERLI. HEOKEIC KL TERILE
(hot nodule) % & 72, AFTNOHEEZ W CHUIRIRAG 3EY)
PRl & BAT L, AR R BRI SRR IE R IR IE T d o 72
(H3).

KEBI4

SOFCZCTHE. MRS\ T HUIRIRE & figf S a7z, HURER
HAERIZFEO e o 720 HURERAEBE :TSH 0.199 1 1U/
mL, FT4 1.19ng/dL, FT3 2.89pg/mL, Tg 27.6ng/mL. ¥
Tghtfk - FLTPOPLIR -TRADIZ TR TCEMTH 5. BE—
FEETIIAETIICERI24 mmiEHi 2380 5. BRI
g%, BRI, N o — 3~ o - TAMHE.

R 77Tl & NERIC SO MRS S LT
%b. I7ANJF 74 TldGrade 2, Strain Ratio 0.83&
o <, BYEREET &HI S 7z, 25 RIS AT 8mm
MR RO S, IRITEE, SRR, NETo—X
FE~RKT I —CTAHRYE. N7 IETIEERE NI
Bommrs i shcnsd, TI3AM777 4TI
Grade 2, Strain Ratio 0.86 & #k 5 7> <, LA & HIBT L,
D AFTNT 7 1> % Toxic multinodular goiter (TMNG) %
Feo 7z, MEEBWE LT Tcy v F 757 4 & fiAT L,
33 O ML TTHE L TV 2 A i 12— 2 L CHRAR VU (hot
nodule) & F8&72. TMNG & L T FHUIRMR 4xdifly & JifT L,
MBS W, T BE DR HT TR T IRIRIE T d - 72.
S I TEDORERE A B O 155 12 E A C2mmo H i
DN A 7R, FURBRNFLEEE (pT1a (pEx0) pNXMO
Stage D& & HF L T\ 7z (R4).

3. HRICHIFDAFTNFHITEES]

MEHI BT, 2003451 H 22 520184F12 B ISR EI IR
IR & LTl L Z253260o ot LTt A I & I2HET L 72
& 2 A, AFTNIZ491(9.2%) TH - 72 (F1). HEEME36810 -
LEMEBIOH B, BN CREEINIMIE ML T2
DIFZNZN2481(66.7%) - 9%1(69.2%) T > 72, Ji
ST ZIENBIRIE 116] - PRIEAR IR R8BI CTH Y, L5
BN BB EREIRIE Ch o 72, AR O A0
861(16.3%) Tdh o7z, LLai o LR &G T, AEHiTE
FIRBRIELZ 351F 2 AFTNO#EIZ2.9% TH V), AFTNIZ
D EBE(11.5%) LHEBEDPHERE L > T 56
(3.8%) 2SFRD SN 72 BFOBEHERIZ LRAFTNO
BHEEDSBEIN L T 5 01, AEEITERIRIEOZ B E
EBE— FIREICIMAA T —RTIHERLZIANTT
TADPN—F EEELTNbS L) IXho722 L%K
Twnikibhns,

F£1. YEHI BT B AFTNTATES]

HZEME (n=36) %581 (n=13)

AE i (PP i) 55+16.1 70+14.2
451 B7 129 B2 11
JE #5578 (mm) 343+15.1 32.8%11.6
MiRTH A 171 71) 2 fH (ng/mL) 72.6 = 160.0 171.1£115.6
PRI (h S~ 2 24(66.7%) 9(69.2%)
I5 A b5 7 4 Gradel-2 16/18(88.9%) 7/8(87.5%)
MIHTRE W U IRE 14 0

g B e FEY DK i A 22 13
TREZHT  JETbRE 11 0

i AR A5 AR i e 25 13
FLIEHE & BF (11.1%) 4(30.8%)

20034FE1 H ~20184F 12 7 (2 B M IR BRIE & L T4l L 7253260 FF AFTN1349%1 (9.2% )
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4. AFTNDEERIERIZZH

AFTNIZ HACIZ IR 7 <, BRI P #iE O 490.15
~03%, FEHEIVEFCRIIEDF90.7% & HiiE ST v B
#12~5% I ZAFTNBH A IENECILER CTH ), #20~
25% IAFTNEFIZEMETH 22°, Yk S Ao
ICHEOEPBROOLNLY. it ETAHLDOT,
FT4, FT3® L5 72 LTSHOM T % A 72355 12 IZAFTN
ZEELYY, 272bIIBE— FTHEEZHEAL-OL R
7T ECHROEINOF WA M3 5. Mg, &
MEHETHROONDLZ LD HLOTEEZET S

COHEMNICIE, TITANTTTANEHTHY,
Grade 1, 272> L Strain Ratio>0.4 TH UL BEDEEDHIL,
FRIZAFTNZ Beb N A BE1E, MEESH & L CERito
YT T T N E AT A, —J7, Grade 3, 472\ L Strain
Ratio<0.47: BIXEME L GECHMINEZ 2179 . F72, M
25 LT ABEAIZIIE 4 OREEOBIZN B A E I %
DB THY, FLEME R EAFTN T 2 WSRO BEELC
FETLLEND L. ZFRMER IR IRER & & 512
il % DAEHIAS IRV E VR R X729 2 LS
NTHEY BRIy, SilE THEEAFTNIC £
N, EELZOIMERANY NEFIETLI DAL, L
12035 CTEEEDAFTNDS S b7 54 I E R IZH
WIEAERED T = v 7 L, FI3DIEH W ERZ 82 53546
WZIE 722 B ICFREONE LT ) RETH 5.

FED

AFTNO MBI 8B E W L 2 o T 2 & IFHE
Th 5. FEREVERED & IR IERTEN & OB E W R Lo
RO E FISREE N MRS 5 OO AT TH 5. 1ML
TET O L TV AR L Tid, EBomset s
EHIZ, AFTNOW e Z ZEE T 2 LErH 5. 728
AR IR BT ORI I 13> v F 7 7 4 (P
B PP Te) 12 X B AEEIN O EFE (hot nodule) 25HEE ST
Tldd %75, BEPEMRAE TOMBEH~OMmEME & b1,
IIANTT T4 TREHETHIUIAFTNTD % 1 He
L EES 5.

[z #fl

1) HAFUIE TR & 2 S PRI HRE S W AR e R B &
i KRB E W T A N7y 7 (SETHE300). WA, ®
7LE, 2016:pp.80-83

2) fRE—, R EBREK, M E AR IR
i 5 (AFTN) O BRI IRES.  H ERSHE 58 1992553 (6)
1257-1260

3) HATURIR A & TR A S BRI T A KT 4~
2013, Hin(, FYLEE, 2013:pp.198-204

4) Hegediis L, Bonnema SJ, Bennedbaek FN: Management of
simple nodular goiter: current status and future perspectives.
Endocr Rev 2003: 24: 102-132

5) Sandrock D, Olbricht T, Emrich D, et al: Long-term follow-up
in patients with autonomous thyroid adenoma. Acta Endocrinol
1993; 128: 51-55
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OBFARPRIFEEREFZS (JABTS)

[BEGETE TP IRIRATEN D2 Wi & TG HE]

Marine-Lenhart JiE e B

P e

KWOEE Jein B PHR &—

EE 1911 £, Marine & Lenhart |2 X 5 C, exophthalmic goiter (240 L7z IR EI O 3 v REFREIZO
WCORRHARE RS G Sz FRENS, Nt B LA © At IR AR CHERETUHEEIR 2 7R3
PEEADH D 2 LA Plummer 512X ) Sz, SO T, IHEHBRAAMRERE O RD, TWE OEE
NS L HETH-72. 0%, BEHEIVRICEL L v F 7T 7 mEDWREE 2 1), BEMER NI
ML L7-RE L2 H6ND T & &% 572, Charkes &, HHEMBREB LY v F 77 208800, N
N s BRI OME AT 2L 1972 FFI2HE L, LRoHEIZH % AT “Marine-Lenhart
syndrome” Lyt L7z, E4E, RIEFENE L OB F BT AER, Nt FYIEE, TSH 5RO EH
WL ZHORERETH Y, WIBMERENIL, TSH SHMHEEIZTH D5\ L Gsa ORZERER R EPFERE L
BRAEZENDY)oTE, TOI L5, Marine-Lenhart JEMEREL, 2 DD 4 7 5 5ERKT & b DJRkE

MEPFLIHRE L VR 5.

[FUsHIC

Nt B & BRRE TSI, FNEIURROE 5 H
RIEPERETTERE DR EE TH 5. M, ThH2o0
RREDVEPFT A2 &£ 0 H Y, Marine-LenhartE R & I
ENTWD. EEEIE, JERREE V) 2R, [J—o0
A (72 & ZASBIZFRERE) D H5T 5 — O
BEERIEIRRPIEE L 8T 2 AP0z, WAREKOE
9Nt B i & BRRR PR ET S UGB L T B IR 2 JiE
EHE AL WP wEoERbE 5 5.

1. BRI

AR P EER 29 2B T b LNt Ko
X, 7 A VT ¥ FDGraves HN18354F (ZE4E LI HUR
B hdE, MEIR S0 22 IR & A ) AE B 2 s L, 18404F 12
Basedow” 2SR DFERI 2 s L7z0p% 12 LE ) T, H
RIEPFEOREMBERE & LTI A BT,

Reprint Requests : T 150-8308  HLLUHR 1% 4+ X & Hi4-3-6
PR R

e-mail address : c-tomoda@ito-hospital.jp
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Key Words: Marine-Lenhart JEfERE, /3t N, BEREVERSE, > > 7279 7 4 Mtk

19114F12, S OAFRDOHIK & 7% 2 Marine & Lenhart
DpaperdFEFE & /=Y. Z OHIETIE, exophthalmic
goiter|Z P 9 6961 D HFURILH PR 71 0 2 17> TH
0, ABFLCv:2adenoma® 3 7 R EA = &R IV
EREBHE L, I-FEAFEIPL L VD D Fcool
nodule, (Z1T7: 1% D % cold nodule & ZFE L TV 5. F 72,
[EER DI 12 PlummerX°Willson, Rinehoff 5743\t N7
FRUAMZ, AEETE TR E TR TCEIRRE 2 R 2 &8
HHIERFERL TV, ZORRTIE, HHIEKSH
RIS RETUEREIR 7 BHE T~ 2 DA, 7272 TR RETUHEAE
ZREEIDHRAE L T B 2200 & 8559 51210, IR
FHIRBRE DI E 2 #5132 FREFHLEDETEH
F, CORBOERIIFRE L7ZLDTH o172,

19404 LI 2 B &, BRI v RICL B2 v F 7
T LOBEHRe L 30, AEEII B I T R
% “hot nodule” DIFIENHS L oz, ThHIZL -
T, WEERIC2PD O THEMEEELZ A T 2 W
(autonomously functioning thyroid nodule: AFTN) i, #li37
L7-HRpRE s LTSN, L 2 5.

1972471213, CharkesASREEAAYMRAT & fd k= v 3%
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23 Y F 7T AREOT G ORENS, Ne e H
UL EHT A2 ENHD I L2 HEL, Aido
Marine & Lenhart|Z 7 2 5 2 Ty L 7%,

ZD%, RIEFN), BIRFENFHSER, Nt YR
(TN IR O TSHEZ AR & I 2 TSHR B AHUA
(TRAD) 2SR VE Y DER - O ITELX G I3 H
CRERETH L EHHHL, BEOBIIHHE S
TG, — 5 CHAEMEARSEN L, FUIRBR AR V€ v A O F —
& 7 LTSHZERRGSEH DM T 2SN D c AMPIE
a2 2 & T, HEMIIEEILT 2 HREEARIA
M ERDEKNTH D 2 L DbhoTE T

2. 58 B

PEREVEAS BT O ZE MR 1IN <, HARIZB W T HIRR
FRBETCHERE R D#90.3%, A& EI M IRBRIE D £90.6% &
INTWA, I FEAEHIN T, Charkesld, /Xt K
TIRICRSEIRZE & ST A MR IL11.2%, FRABIEALE &

£1. NERFYIROZWHA FF 4~
a) FR AT R
1. BEIR, HRERA, FRIEE, ST o IR
FAERT R
2. OVF AVEHUIRBRIE K
3. IRERZEH F 72135 OIREEIR
b) #AL AT
1
2
3

o ERET,, BEEETO W — T 2 Sl
. TSHAEAE (0.1 x U/mLLLT)
. PUITSHZZEARYUA (TRAD, TBID) Fitt, T 72130t
5 (TSAD) B
4. BT — F(F 720727 227 o) HIRIEEICGES
fli, >rF7574TOEAM

1)/3t K7 J%

a)DI2LLEIZINZ T, b)D42%2ETHHD

DHED S Loyt K7 JiF

A DI EIZIZT, b)D1, 2, 32HT550
3)/Nt F RO

A DIDLLEIZINZ T, b)D1E2% A L, dEikT, Wik
T MDA 32 H UL ke < b o

[f3t]

1. abA7Fa— V&l 7VA) 7+ AY—EEELR
T ENL N,

2. WEEETIER CHEBT:OADBEOSEIMIZH 5.

3. MRAEIRATH Y TRAbFE 7213 TSADIGMETH % A%, HEHET,
B L OTSHANIE # O fliZeuthyroid Graves' disease ¥ 7 1%
euthyroid ophthalmopathy & V21 % .

4. ElEOEA, BRERZ L <, HUARBEDHH &
THEVWIEDNL VD TIEESYT S,

5. NETIEFIRT, BEMRE BEHE20R 3520
D5,

6. WEBET; (pg/mL) AEEET, (ng/dL) b e 1 FUIRIR 25 o0 By
B E L.

7. HURIE MG E - PR I 7 3 O E AV T FUIR IR 45
LOEHICERTH 5.

(HUIRBRE24% http://www.japanthyroid.jp/doctor/guideline/japanese.html)
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EUFT2BEE2.7% L LT 5. HERICBWTIE,
NE USRI AP 2 8L, 157% THE DD
O, WREEMEEIZAEM L Cuhroz b i Sh, Nt
N7 95 & BEREMERG B O T # OB PHIIEGI I 12 & & F o
T3,

3. Marine-Lenhartie{REED2HT

BUREriCld, Nt B & et i & e e i
THILELD.

Nt FYIROBMNE, HARRRY S F—2oaX—T 1
SN TV LB A NI 4 V(RN EASHT L L
$O . FEEBWNICE, BT (RS v K E 721
T 7 A2 A HURBEHEE) ASLEETH B %, HEATITRE
BRERIERSNTE Y, LB &I L 7235612
IXTRAbB L UTSAbDIHIET, FEDH LNt K&
ST 5. BBETH, Nt B IREAERECEE
HELTW2DIE35%RETH 5. BEEKRAETI,
FURIRERIZ O E AEICIER L, BEWE L SOVIZIEE 2
WLETLTEY, MREOEINEHED 52 D%,

PEREMERSEI OB W, BE MM T IR B O 17
PRS2 TH Y, FFOEMOBGHERMICE D%
RO\ RN ETHY, BikavEEEr7 %
LRI Y U F 7T T 4 ZEDOKRAETH L. HIR
PSR <1k, BRI X ) R R LR
M OMEREIUEE CHiA TH L. BEIRAE TR, A
TR PERINL TR O£ DS 5R\ 5 O IR 5 O
BRIGENFRO HND Z LD\, T2, SIEHO%E
(21, PRAEVEAGED & IR REMES EI S I E L T s 2 L
%<, M4 OISO LETH 5.

Nt R G & BRRETERS E SR LA PR L 228 A (BE)
(21, BRI TR OERRL, BEEER S b IRRE LD
ERICEM RS, BEERAE T, AT O
TOHML T D70, FEEINEOIMLGTE 5 TTH#EOH
DEL WAL S .

4. 8 &

INE R IRt A, 19504E R ERO K%
50O CTWZZIMHEROEEIIE 4 A L, BAETIIIH
IR X 2 HYREHFEIE—EINTH S (B2). —/HT
PEREMERSE Tk, PUFIRIEE CIIME Ao N5 2 L ik
%, TAY b—=THERHEHRAE, 15—V T3
Y (BRI 7 — VEAFRE, T 2+ B (PRR
AN, L= —BErl (ks AL, ma
TGRS (RN SIS NS, F72, 3wk
)Y LG, N FYRICBWTIAM S A L%

21



22

X1.

SAR T o — 5
70548, M. HURBREED IS CREMBIZE R, REEIHEZIK U A L DT L TR FT5(12.3
pg/mL, IEHfH:2.2~4.3 pg/mL), FT4(3.27 ng/dL, IEH#H:0.8~1.6 ng/dL) 1Ll % 7% L,
TSHIZH LY, TRAb(3.7 TU/L, IEFE @ 2.0 TU/LAG ) (& Ba1E. HERIRG N FE5E
PRS2 360 B A%, JERSHETES & [AREICTc-99m DR & 7R UERREMERS i 2 60 L T b
ZEDVDODS.

£ Ena bl
490 E:j?frw 7

1965 932
197 k»x&yfx&yg%xmzxz‘ G55 1,430
1975 s 1,722
1980 | 1,978
1985 l 2,128
1990 | 2,330
1995 | 2,440
2000 | 2,929
2005 l 4,120
2010 | 4,463
2015 | 4,837

z‘{‘l u%)

0 50 100%
2. FHEREC BT 53N By i o e
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WS, RHIMG 356 LA —THADBB 5. Bk
PEAGET, BFICEREORAEIE, PP Ta v ba )
7 AFEGASTHIRB R REDSEIL L, FERELETH S,
M5 O % 503 A Marine-LenhartEERE T, 3
WG # T beuthyroidiC TE 72 & ORE b H 525, Rk
WEET, FRLCLE ) wietkdsmve. 74V M =71k
W HVIIHEHER Z EIRT 200 L e Bbh s,

5. [RRLODEER

Nt RS, BB 2 A0 LT T b
VR LET I AT LHRIRY VF 7T 7 4 BT
52 EMRETIIA%C, RO G0 % Kk L
TWAHIEEMEN D 5. HEEBTEREETIZ, AR R T
WEETDLINARDL, LEd->T, EEAHONE R
T %, RIIEPTHIRREE S CEET 256 1 3EED
VETHAH. Thbb, BAmobiHREEE)S B
IETERWIGER, Nt RIS ER L7z L Bbhi-ik,
TRAbDSEEVEIZ S 220 h b FHEHRERERE 295 £ 9
AL, BERRMERSET SR EEER 2 B L T A ThEE
LAMHICEE, MEAEBLWNHELREITNETH .

F 7o, BREEMERSEIICRT L TT A Y b= FHEBERIC
TRALA EF- LNt B JRhsE$ 2 6=, 2Nk
R IHNDT AV b — Tiaf i R RS Ei s BT L 3
HIEHHEINTVD., ZOBROBEIHER X =X L
WL TIEEZHLELIZE o TR WA, T4V b—
THEROBI AT FEDSULETH D EVR D,

FEH

L) DOMarine & Lenhart® 5 1L FAE A 1IMET O
HTHY, ZOBROMFERMICTRAE R 0EZY, #ER
FRTEIC L o THH L TE20HEEDS, AROEEIZE
ZIZ—H LTV L0PEAHTH L. FRAIZIE, FUIR
MR EER T BT 520D R HWENEHTH 2 La®
H, fEE L HIZEDORBIERNDOF G OIEENLED
B REEZ I E O TESLEDNH L. HADBERR
BWHLEOEBIIBNT, TOHERZERIITHRIT SN L&
O Lz,

(32 ]

1) Graves RJ: Clinical lectures delivered by Robert J. Graves, M.D.
at the Meath Hospital during the session of 1834-5. London Med
Surg J 1835;7: 516

2) Basedow CA: Exophthalmos durch hypertropie des
Zellgewebes in der Augenhohle. Wschr F d ges Heilkunde 1840;
6: 197-204

3) Marine D, Lenhart CH: Pathological anatomy of exophthalmic
goiter. Arch Intern Med 1911; 8: 265-315

4) Charkes ND: Graves' disease with functioning nodules (Marine-
Lenhart syndrome).Charkes ND.J Nucl Med 1972; 13(12): 885-
892

5) Mukasa K, Noh JY, Kunii Y, et al: Prevalence of malignant
tumors and adenomatous lesions detected by ultrasonographic
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65-year-old woman undergoing RV S-guided vacuum-assisted breast biopsy
after findings at second-look ultrasound examination were normal

(a) MR image shows 25mm FOCAL enhancement (Fast/Plateau) in the right inner upper breast
(arrow). (b) and (c) RVS images show 21mm hypoechoic mass (arrows). (d) Photomicrograph
of histologic specimen shows low grade DCIS.
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Vacuum-assisted biopsy
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