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Based on 17 patients with thymoma (8 with myasthenia gravis and 9 free from it);

1. The effectiveness of CT, conventional radiography and pneumomediastinography in the
detection of thymomas was determined and the results compared.

2. The CT findings of thymomas were discussed and the CT features which seemed to suggest
malignant thymomas were evaluated.

The results were as follows:

1. Of the 17 cases with thymomas, 13 were diagnosed from p-a films, 13 from lateral filras,
and 16 from CT. Of the 16 thymomas, 14 were diagnosed from lateral tomography, Mass densities
were shown in all 15 cases in which pneumomediastinography were performed.

2. Benign thymomas showed round or oval smoothly marginated mass. The fatty plane between
the mass and the mediastinal structures was nicely preserved.

3. Malignant thymoma frequently showed a plaque-like mass with more or less irregular or
lobulated contoures with obliteration of the fatty planes of the cardiovascular structures. Tumor
calcification was shown in 4 of 10 malignant thymomas, _

4. Slight tumor invasion to the mediastinal pleura and lung was difficult to predict from the

CT images.
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REEREZINC I T 5 CT o FRAEEECH S
HTH B, —HEIEGEIER & O JIRES
REEREOEDED B CIXIEE O FIRE N 3 5 E
O KRBT CWIERY "7, KERZHRE" s X
VSEIRR M EEFE O OI6H &2 0BF R B
LTH3 oL EhTwa. Ll CT
2 k5 BB OV TR ¥ & ¥ » el
BRLREWOD 2 ik 2 124 E R ED
CT & iRz nc s 5 CT 0B k2
THEI Lo T#HET 5.

I 3%sLUHE

19794 3 A2+519814: 9 A ¥ T GE CT/T 8800
ZRAWTAF y v L, TOBRYBEE 1 SARFCFiF
Li-BalgiE17600 CT BoaiRat Li-.

MR 17H 1y, 260D H66iEE TOBENE
¥ h, BIEGEDESDLSH, JEEHFIfITH
5.
Bl CT B— 7 TlfT LT 5. 9%k
AB#ERH LI X D LT H, EF LTk
BRBHEEE 2 A 54 20 [HF0mm, 2354
AEI0mm, HBERFEHIOpcAS» vT 5. &
% CT BRIk X BRI AL T,
R IR E B T 5.

HIEEMEEC ST 2 PlREo Xk s L
T, WEEMTES LR ARG v —5 v
AR L, SEBIC X » TIBEHRHI & CRREO E
EWEE, 2 5fEks b oKHERRENEE
WrwamlTws., [ERE £ Bk
(O, # 2350~-500ml FEA) A5, HiEsA
BIROIREET 2 Had, K[EEEE (O,
77 A300~400ml ZFEA) EHAVTW 3.

SExzh e o Bk L CT o Hilk s X0
Kol CT GoHetiis &% FMTR & LT
retrospective (fFt Lz, CT ClolgEo BHEM:
DBWTE B0 E S MBI, BRED
fREE & UCRBEEMGR & Shie, [EF OB S
RTB0E 50, REES~NORE1RL SN E
5 AR LAEETH Y, SEHEY
EHRL TR L.

HAEFEHERESERE 428 Seg

oL # B

1. ffEEFEC X 2 RIREC R BB gk
Table 1 wind 2 &  JREL7HIF 7 6T, g
HIEES ST 3 ERERERCAEL, 3T
OEFFEC X o T RS S e
inote, Table | CiagiiMme, ERE Y
Bisd i+, THERbO%—, BEbLuwwio
B+ TEHLLTWE, EIP I retrospective |z
REBEOFRTHS. 280 4flcuEEY
BRI, BMERmE T 3~5cm Kk
DEFESIHPIEHCERD, To—HriEc
Mo i~ L <At (Fig. ). fE
Bz h s odh 3Pt BB BT
Hototy, B D 1HITE, BRI
WA, [EE ORI TS - T

Table 1 Thymoma detection ability

llateral
| Case | p-a |lateral
Group* o |va o O tomog-| P.ML¥* | CT
Nr. | view |view raphy

1 1-7| + + + + -+

I 1 + a + + +

2—4 | + + + + +

1 = = = + +

2 = + + +

I 3 = + + + +
NI I I D)

5 6| + + + + +

*Group ] :Cases with a huge mass shadow
on p-a view
I : Cases with a small but obvious
mass shadow on p-a view
1 : Cases with little or minute ahbno-
rmalities on p-a view
**P .M. i pneurnediastinography )
Mass shadow (distinct : 4-, indistinct : +,
not shown : —)

H 3D 6 Gl CIIEES COEINERTH -
fo (Figs. 2~5). Jizbb oo 3fFlTit, 52
FhiBHLET, BY o 36 Tl PMEo®m £
THEFRREH O Mg BERM LT R (R 144
13 retrospective [CREL B TE L D). WiFH
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O 1Ty, BMRIEECHMER T RERL,
CT %k XUSKHERCEEE PRSI h. liRA
ETE S 5x5cm Ko REEIPFHIES 7
FHicHR I hIc. F20™d, REMES cRf
RO —HDMED gD 5 7o, WIEBIRE I h
TWwig\wdh, SiEha L CT cRERY WK th

e (Fig. 2). FilFFcBIRE5ETE » HH o
3.7x2.5x2cm ko RikTE 2 FREHH B
bhic. B 3FT, Bl XORES T
HREEE s XU hERES Bobh, Th
LIRS LU CT v—BHiEth -7 (Fig.
3). FilicHER I

FEITO S bftROIB CH TN REERRL
7o 3B 1 Flik, retrospective (T IEHIR ¥ X
O, Wi & TR EEE D b
i, Bl CT T, BWoiyRct, BEN
DRERALEC & % artifacts 2HERRRLSE % U
wlTkh, BEREEBRERHIhEb ok, LhL
retrospective |CfEFHIFED bR B, KRR X O
SKMEmoEE CT T, ERPEUEchs (Fig.
4). FhFchlRAEio Bk iR E R S hi.
# 2 Gl R ATE: 3 X O 8 CRITERIC R <
R EEE B bh, K[HRs X0, CT ©
ERTERERE B TH - e (Fig. 5). Filc
4x3xlem KOBEUHESE R DI, £3
Flcix, AlEEMEs X OWES cEREY i
2T, SHtfRs X0 CT cix—EBlic
EEE TZ D bR, FiHEEic 6x3.5%2.5cm
Ko BEEE1ZED bhi.

HEoZ &L HREI7H O 5 & B S Tl
Az, BMAEEC 48, BHCT Titl
Blic, FIENTE S cix166l9F 2 Flic false negative
NHotc. LimL CT o false negative 1 i3
AR LB X % artifacts 12liflT Stz WO HE
P bEr DY, JfERY CT s it
Tt Bhs.

2. BoMRIE®D CT £ : JalRiE MR A SETE A 2
8, FEHEREMNTH, WHCOAR>TRIE
BRI HDOFENTRED LD 26 TH -7, 1
REZERE OB EIAEMPTER 52T H i
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D bNAEZ LS ot FEREDES
R E L, KBRS S EMME 3T EE
ErZEboheThote. WREERED 7 6Ih
1gUcvk, JEERE B 7 e il L C Bt B fh
P CHERE L PR  wil» bhie,
falgfEo CT Ff Rix Table 2 2R L7z, Table
TUEFMR i B2 B eHil Shicdbo, F
78 LREFR RIS LB D B\ 12K E e agE~ D
B REh o Toh Ox B - LCH#k - Tw
5. EROEESFECRICR T VDN E 5w
PRI LT 8T 5 s, B L 0wk 3Fhc
D5,

Table 2 CT findings of thymomas

benign | malignant

surface smooth 4 1
lobulated 2 3
irregular 1 6

form oval 7 6
plaque 4
(invasive) (4
obliteration of fat plane 1 G
tumor calcification 0 4
Total 7 10

[EfERY o i 1% RERIRE T P 7R o
(Fig. 2), BEiETil& L 3 MNAFARELTRTH O
D38 o fe (Fig. ). [BEEEOTIKE M~
PP CEADR D LD EFERL DI 24 L
H, R CEE ORI OREER L b 013 fEH:
Thotz. BHEOBAIEEFOELD © fatty
plane PMFEichTWB I EA&EhoT, L,
[EgE A S Ml o HERRMEIE % & kil x. i~ RE
R LTERE Shk sfch, EEARMAO fatty
plane [XHECREMOREYE LIz FEFkE W
REENIIRIED 1 flCix, B aiEEs X O KB
WRE BB LUCHEEL, b0 fatty plane
WA LTV, EBAORKISE, BEXE
Be17fisp 14 Ptk T OHEAEIR), St
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fatg c176irh 2 4, CT 1744 4 fliciZs b
e, B2 BTRBEMBE CR L h e BIRERK
BrBDLRD X S icino i (Fig. 4). FK L&
R LI AP S B Th - T

Bl R R b % 78 & T\ AR T
BE% R Uie. i IS oo EIH </ S W ZEfg R 35T
WA D IIERD B o1, Zhik CT s bF
MeEishote. MlEED CT {HiLEil CT ©
14~60 (°F#535) H.U., #¥ CT ©29~87 (¢
559) H.U. Thote. #20H.U. Ll EoERH
BRI R L Bl R B TefliciBd Hhic.

v, & =

RIS R AR RRIES D #920% 4 1 ob 25 KU &
FHIEETHS. FRE v BRIER D #990% % 15
®, TORERL EHIRIRE &% 2 5 & Th
5. BREO#20% < BRI #F L L
TE®D|EH pure red cell aplasia £ Good JEfE
T, hypergamma-globulinemia, # , v v 7 E[E
I EDNEHT 5. ZhboBaciED FiE
1A T LR 0 Z IR B 1 O FiF
WMRORECEETHB. WIRES I IRED
122, HBAS 0L UTHIREER S 5.

Bl IE LR O Ll X h e LT, BkE
I EATRBIIR, IHBIROBIHICiFRT5. %<
1 fETh D, FRETED SR E cof
hoBIwbRELS 5. FcEES-Cll, Ml
ETeRbhs?,

Ko 1 1343 3R TR H e 2 R
BEETHCLhE. KEIDSFEEESRY 2
THHELHD. KEVEBONMIIZ M X
LTV R ORI, &b EEEPNIC BRI
CENRCERPEFET A L BB, BN T
wRbhE, EETE R RRES e o F
h, BETREALIhTW5, FigED B
DB REAMSAT R L3, ARATRLEE
TH5B. BHEMEBEEIRIch, EEEEOIENE
ADOBEHIE U T WSS B & 2
iegs, EERRECE, fivhEE~oRECl
BEEED 2D, FcmiTEBI RS 5.

PERDOBMX R X s Tk, WIREXP~

HAESERREQME W25 BB

R HER B B RO BEE A 2L, &
Wb B\ BAERE @ RIRIEE & i 5 2 & 23 p
%, Bl X 2B XEERIE L5 fir
G BlREOFEL R TRIBOWRIBO R+ R A
THRBDERGAEME SN, ChicksTh
BeR o ol fE o 76 i B ©h - 7. KR
B3 L WRER O R RN A S TH B
2, BUR CRIEME O B RIRE 2 251
T ENBY, TomdBRIEK & BlRE X IR
BThotoh, RAORBWESMME: R84
2 lRE A B E LB ik E ORIER B -
gkl

Mink*? % McLoud'?, Brown® Kz X% X,
MalRiEoZWne CT BHH Thh, BEOBEM
B LOWERP I T, [BER 2 LD Bl
REPLHEBRREE W ccE 5. HBEIERE o
RRCEFECERTHS. HEMiXEE o false
negative 7% CT TREIhZHELHS. Lk
LBgiREN oI IIRRcE v 2038,
JRIED BEMEDEIIEEE 2 5hTv5, 258
Bl EBlRELX R 5o L4 55, 20 XH i
£ Brown 513, CT pMERTREOCEE& O
REOZMIE, BEELLT, 1D KEEME
e, 2) CT, 3) RG> % = OlF-cff
BT3L880LE2T\5,

LE, WaxOMEFERCX5E, BERESH
i, BEHEMEARS HEchD, ERE T
B P3S4 s O RS M e -l i ol E %
FATEDZ LS e, G T, ATHEED
BERELRBE T linT 5 Ry B
FTRET, AEEES LN EERES XD
R ele s 2 038 hote. CT B X0 KHERR
BREEOFAEBMICEHTAHY, false negative
Pl T A TcdiL E b bh—HARa R &%
2 5RELBbhic. Tichy, Wik
DFE~IIFR O BIIRIE IR Lo ht, Bkl
JHEC S\ R cREEOEIEIRD bhic o
EhBHB. ToXHIEMTIE, CT tlsTh
BiiER O R EEE 0B RIEL T, B
CT b @RmEXHEC LT LD, &
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Fig.1 Malignant thymoma in 52-year-old male. Fig. 2 Benign thymoma in 59-year-old female.

A. The plain radiograph shows a lobulated mass sha- A, The plain radiograph reveals no mediastinal ab-
dow at the left hilum. normality.

B. CT shows a mass with an indistinct inner mar- B. CT clearly shows a well defined rounded anterior
gin, with obliteration of the fatty plane between mediastinal mass. '

the mass and the pulmonary artery.
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«-Fig.3 Malignant thymoma with pleural dissem-
ination in 66-year-old fernale with myasthenia
gravis.

A, Lateral view shows a rounded anterior media-
stinal mass (arrow) and nodular pleural disse-
minations.

B. and C. CTs show an anterior mediastinal mass,
right parasternal chest wall invasion, okliteration
of the fatty planes of the ascending aorta, and
pleural disseminations. At surgery tumor invasion
to the anterior chest wall, pericardium and bilate-
ral perietal pleurae, and pleural disseminations
were confirmed.

o
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Fig. 4 Malignant thymoma with shell calcifica-
tion in 33-year-old male with myasthenia gravis.

A. The plain radiograph reveals no abnormality.

B.LAO of pneumomediastinography shows a mass
with shell calcifications in the right lobe of the
thymus. The lower portion of the mass is dis-
sected by gas from the heart but the upper por-
tion is not and tumor invasion to the pericar-
dium and mediastinal pleura was found during
surgery.

C. Plain CT shows a slightly hulged irregular an-
terior mediastinal margin on the right side. It
is difficult to delineate the mass due to the
strong streaky artifacts caused by calcifications
within the tumor.

D. CT taken following pneumomediastinography cle-
arly shows a mediastinal mass.

737—(7)
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Fig.5 Malignant thymoma of plaque-like con-
figuration in 45-year-old female with myasthenia

gravis,

A. The plain postero-anterior film shows slight alte-

ration of the mediastinal contour (arrow) at the
left hilum. Lateral view (not shown) reveals a
faintly flat anterior mediastinal mass.

B. Plain CT shows slight unevenness of the lateral

aspect of the anterior mediastinum on the left
side, with a slightly localized prominence (ar-
row) of unusually high density for a normal in-
voluted thymus of this age.



738—(8)

HERpEH O CT BB L Bbh 2 HELHSH. L
2L, —REANC IR DAE CHIIREE & B3
DA, Brown b 2ot o TE TR
MTENEREY Ty, Chick s
BE LIE-TCT A4 VRTINS DAFEY L
Bhbhn. AlmEEAmEifgoRERT L
T B OWEIL2A, T CT A%+ vR T
TAHFETHIIEBLT LI WTHA 5. KR
BB EAEO R BC L, Zh & fERES
LoBfRTmaidicFERTAHY CT vizf§oh
TR A S 2 2, Bk X 5 iRk AR
BRWCTRBEBCRE T H ) —BZHETE X
5.
FoBiE LA i aERFID b Z DR T IS,
FETIRKBIIRS A & ERFTEIC 2 CHERR K A
B LOLED R SAF AT THRE L, B
MRIRIEE, BFEOWE SN F~PRRERY L
2L, AEO fatty plane 2RichTwaZ &3
S ot BEEMRE cREEYIRT L E
THZ ENEL, WISV LI HERD DI
R Rz, BT fatty plane HFH0
Shicz LS ot SEloBEcigRKik
BEET 5L 0REMEETH - b, ORI
HICEA PR LT Licwv, EEE 2D £
fatty plane 2B L TR D S ERTXE LBbh
fo. 1) BHMRIRECTS, BEEIERCLEL
BELOAMBEET 5B h D L oo
fatty plane (2jHk Uic. ii) @B Rl Ez
T BB, oy T fatty plane Z3BAET
b EE R RIEC I ~BELTw5 2 &b -
fo. iil) FefRfEeE IS o RERAERYIRIE O A iR HE
T Ao CT FrR ki, fatty plane
PHC Rz B0 5 R T 5 b, false
negative % XSl

KaliE L84l CT ©#15~60H.U. o CT {H#%
A Uted, S0H.U. Ll ko CT fixsiddorsg
Mote. fEo THRADKRIIEHEE RS LT
WaZ L, IEFIEEMEECEINIES T
5. L LUNEolifege CTERZRL, &
S lalRES A U A s h & OBEERTRA

H:*E#H:EH&#%%Z%_ a2k HB W

FRouWNFIESED 2 1 5.
V. £ &

1. BalglE176lo CT {2 CT Hifko Ak
R L.

2. HlREo X §AE ¢ false negative (L Jiigaf
BHEEE c 178l 4, WEER 176 4,
Rk 16604 2, ¥ CT T176l4 1, KifE
15614 0 TH - 7=

3. BIREAXERPTSA SRR TH, Ak
KBRS 2 5 EMPIRicFCERE Y 2T 2 C
EMEh ot

4. RERRE T, —c BEY 2P~
MZEx2 L, EEIMET, WE»HET fatty
plane E R\ TR bR,

5. EilpEc BEELRTF LN S
<, REZXEDLLHIERD D\ MY, [E
BRI TEERL b ONEN .

6. fatty plane (L R{ETH K&\ HIIRIE T
RTBZEHNDB. GERRAID fatty plane HLEHRE
oA L IR R~ 0 BESEET B o &M
B,

References
1) Crowe, J.K., Brown, L.B., Muhm, J.R.: Com-

puted tomography of the mediastinum. Radio-
logy. 128 : 75—87, 1978

2) Jost, R.G., 8.8., Stanley, R.]., Levitt, G.G.;
Computed tomography of the thorax. Radiology
126 : 125—136, 1978

3) Heitzman, E.R.: Computed tomography of the
thorax: Current perspectives. Am. J. Roent-
genol. 136: 2—12, 1981

4) Ellis, K., Gregg, H.G.: Thymomas-roenigen
considerations. Am. J. Roenigenol. 91 : 105
—119, 1964

5) Rosenthal, T., Hertz, M., Samra, Y., Shahin,
N.: Thymoma: Clinical and additional radio-
logic signs. Chest. 5 : 428—430, 1974

6) Brown, L.R., Muhm, J.R., Gray, J.E.: Radio-
graphic detection of thymoma. Am. J. Roent-
genol. 134 :1181—1183, 1980

7) Hauger, W.: Zur Wertigkeit des Pneumo-
mediastinum bei der Diagnostik vonTumoren
im vorderen Mediastinum. Fortschr Réntgenstr
122 : 423—428, 1975

&) Sone, S., Higashihara, T., Morimoto, 8., Yoko-
ta, K., Ikezoe, J., Masacka, A., Monden, Y.,



FAFIST4 8 H25H

9)

10)

11)

Kagotani, T.: Normal anatomy of thymus and
anterior mediastinum by pneumomediastino-
graphy. Am. ]J. Roentgenol. 134 : 81-—89,
1980

Boijsen, E., Reuter, S.R.: Subclavian and
internal mammary angiography in the evalua-
tion of anterior mediastinal masses. Am. J.
Roentgenol. 98 : 447—450, 1966

Yune, H.Y., Klatte, E.C.: Mediastinal veno-
graphy. Radiology. 105:285—291, 1972
Mink, J.H., Bein, M.E., Sukov, R., Herrmann,
C.Jr., Winter, J. Sample, W.F., Mulder, D.:
Computed tomography of the anterior medias-
tinum in patients with myasthenia gravis and
suspecied ihymoma. Am. J. Roenigenol,

130 : 239—246, 1978

12)

13)

14

—

15)

739—(9)

McLoud, T.C., Wittenberg, J., Ferrucci,
J.T.Jr.: Computed tomography of the thorax
and standard radiographic evaluation of the
chest: a comparative study. J. Comput Assist
Tomogr. 3 :170—180, 1979

EM MR, oA & & &t @ 3%
EE, o, dEfEE  #EAR 2 EE
7. BRast4EE, 19 :1280—1288, 1971
Lattes, R.: Thymoma and other tumors of the
thymus. An analysis of 107 cases. Cancer,
15 : 1224-—1260, 1962

Wilkins, E.W.]Jr., Edmunds, L.H.Jr., Castl-
eman, B.: Cases of thymoma at the Massa-
chusetts (General Hospital. J. Thorac and

Cardiovasc Surg. 5% : 322—330, 1966




