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CT Diagnosis of Tumors in the Mediastinum

Hiroshige Nakazawa
Department of Radiology, Nippon Medical School
(Chairman : Prof. Kinichi Ebata)
Service of RADIOLOGY, Daiichi Hospital of Nippon Medical School
(Director: Prof. Tomizo Kato)

Research Code No.: 506.1
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One hundred twenty cases were reviewed to determine the frequency with which 12 normal
mediastinal structures were visualized by 4th generation CT (Delta scan 2010). Average frequency of
identification of these structures on CT was 94.6% which was better than that by Ist generation CT.

Pre-operative CT was evaluated by comparing with the findings obtained during surgery and/or
autopsy in 43 cases with lung cancer. The diagnostic accuracy of metastases of hilar and mediastinal
lymphnodes was 83.7%. CT proved to be a highly sensitive method in this respect. However, it was
not possible on CT to differenciate metastasized lymphadenopathy from enlargement by other path-
ogenesis.

Mediastinal CT was performed in 34 cases to evaluate mediastinal tumors. CT enabled us to
achieve clearer detection and to recognize the tumor extension, and these tumors could be distinguished
quite easily from normal neighboring structures. The distinction between benign and malignant tumors
could be presumed by CT. The number of areas occupied by tumors was considered as the first factor
(85% of the malignancy occupied in plural mediastinal compartments). The second was the nature of
tumor content (77% of the malignancy had heterogeneous content). The third was the nature of tumor
contour (76% of the benign revealed clear and smooth margin almost around the contour). However,
these radiological morphologies were not specific as to the findings of benign or malignant tumors.
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RRITI9784E12 A & H 19814E11 B 3 4
HE, X OBIHEEE I TR CT REY KT L
TAEFIDN, 19761TH %, PERIX Table 2 o0
<, (D FREF, ¥ 7 ERAHREDRE VT CT %
M7 L 72120 GEHRE), (2) CT & FAik foiddl
B & ORIFEA: 5 BRI LIA T 5 - 2 4361, (3)
FiTE f R EIRC CREEZW R b i HRERIE S
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Table 1

Present status of whole body CT application to the chest
and mediastinum in Japan:
Total CT examination 37,977 Cases
Chest 1,963 Cases (5.2%)
Mediastinum 932 Cases (2.5%)
Difference according to CT generation;
Chest Mediastinum (%)

Ist generation 0.9 0.7
2nd generation 4.0 1.8
3rd generation 5.5 2.8
4th generation. 6.1 2.6

(Distribution of the whole body CT equipments classified
by generation and application to the chest and medias-
tinum in the month of July 1980.)

Table 2 Materials

Group Cases

1. Control 120
2. Bronchogenic carcinoma 43
3. Mediastinal tumors 34
(Total) 197

JRUI#CR 74 ARGHEA L, EERIE 4
256% 256, 512512, 320%x320, TH b EFE~FHE
121.6X1.6, 0.9~1.3%0.9~1.3, 1.1X1.lmm
Th5.

@) A%+ vk

BEMMIIMEME 2 FRA & Lie, A% + vHiH
DERIEBEOMMBMEE L &A1z, © #
T = ANCEM S EER, F7213@® Com-
puted Radiography i T#T» 72, A%+ + v EFgi%
EEF#FL20640i%, 1 cm, 1.5cm, 2 cm, @ 3T
DB, REBED L, ESHEERECFEED
L hinb BT, ERALSEEETHEL b e
BADHEFCOHEE %Y 1 cm % #2131.5cm 2
F v VHERICTAF + v fT L, REBESER
MUFCIE I ecm D A F v vRIREEKFIZ A 7 4 2
B, 2%+ vEREE DRt 0RE L IHE
MER, WIBEEY b LITERZ L IBE L,

(3) Contrast Enhancement # (11T CE)

CERX K& ¥ =2 — F & # #65%Meglumine-
diatrizoate (65%Angiografin) % #Hk (—&Bix
REBIR) X hiEALL, FEERER, KF
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EHREILEORFICL Y BinDH, —BICEA
P1T 12150 ~200ml o ZHE & E A F 72 1350ml
Bolus # A L, Dynamic scan % #i47#, 100~ 150
ml O ZEEHMEALZGAL, CE-CT 21T L
fo. B ds X OHERRIES O 774 M FR & RE &
DER Rz ) v ik oK B ¥ X OYEENO
k2 0 BAY D 2146 CE 2 HifF L7,
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KaEB I ER IR, MmEY, X OwmER
1 cm HIBR, R A30E O E B EiRE
HEAT Uie, BREREGI TR ERE OB I ds
bbb, ML EURELREYBEZLhS
TEGIZ XS E Lic, ¥ BB EE o BMELIER
WX HEOREA L L, —HOREFTAEE 7 4
nE—EH LRI,

RFER

1, EEFO®H
EEREFEHES T35 CT ofiHEE o
T, X BFEHZOES CI2AFIYREL, O/
HEZBR L, Tods, 5120611358 4 #% CT,
A-Scan20100 1 @ X 2 BEFITH 5, B
L ZERREARAR, £8E TEIR, AESERGE,
EREIR, EfTAENR, AFEIRAENM, eIk
5, FEIIRE, ZEAEMEINRCOLAERE, DI,
EREMOLZAFIth B, EHFEL06IciiT 5,
ZhbofilEiconwt, A%+ vElR, CT &&
DEWIC X B EEEOHEEROE A BE L.
2. MEFHOMBA Y v HioKE

IREGI 351 B HEBRA V) v BB IR L T,
CT oftfaA/MNRZE OMILEER B L, BTl
FEORIHIE IR T5B CT OFEBic>WTRE L
fo. A CT L8 4 4% CT, A-Scan2010, Syner-
view600TH B, Vv AFiOX S IEE SN
BELL, #1 « LRy v, #2 - 5K
BV Vo, #3 - KRR - MR Y v HIR,
t4 - [LEQEZ Y v 5B #5 - KBIIRT (X
2w =)V voogEE, #6 -85 KBIR (LT KBIAR)
Vv oSERE, BT CRESKET Y R, £8-
BB Y v HiRE (DT o XBE L,
(BEBY VAo TRAEEERECT 2k
BEL).
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3. REPREEE R B B

KERRIEE G- A\ Tk CT 12 X IR DS
B AR & IE + % 2455 B i@ LIERBRYET
i % 47 - 7.

MEFREE M RE N5 CT BEOFME & L
T, CT L MMEMER, MiBFEECS\ T, [E5
DIFFE, BN, FAFRRSAES & DRAEM:, PERML,
BEMOBROKH, FRIFRS OB R LV
CT oREHEMZE LIC & 2 B, BEHREDEST
BE @ FEfli % T -7, HHACT & 4 # K CT,
AScan2010, Synerview6003s & U858 3 (X CT,
GE-CT/TX,Th 5, FRWEDIEERALIZ DL
Tk Heitzman © 582 % B\ 7= (Fig. 4). Fi-FH
AL DB I WTix CT, Bl sl - i 2,
T REHEAR BRI THER S hic106%
&L LT,

= -}

1, IEFF12060fERRA E S ot -
W ofR, (Table 3, Table 4)

B HAr2EED CTIc X 5 HERIL Y
94.6%THbh, WALz AR, ETAENR,
PEIREE23100%, BUEILOAEDS2% T - 7
EH XY, EHEEEIRIAY%, Z#EE TEIRSS%,
HHEEMI6%, LK #HIRI00%, E17KEB)IR
100%, #%IRAEMIM100%, wEIRS94%, *
TSP B BhAR 12 >\~ T B B E: 100 %, 72 i
BR84%, ASMTEIIRITS CHRADRIH A L b BiF
TH -7, (DAEOREH LI I T 82%,
BEBRIE100% T H - 7z,

A% v VHERC X BT, 10mm B ©
¥#198.7%, 15mm RFEIZT92.6%, 20mm [HIfFEI
T76%THH, HHROZEIMEIR, ZLH&EFTH
Ik, ZBHEBIRCEVCWTERATH-7, I HIC
Goldwin 4k & iz (Table 4) 3% &, W&
DEIF24%TH Y, FOERE - EWBIK, L
TABIRICIS CERCTH -1, Tok, MCT &
BEoRbRDZ L1, A¥v vEE (A-2010 :
2%, 4-50: 245308 THB,

2. MBBEOMRBA Y v A HIEB DR
(Table 5, 6, 7)
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Table 3 Frequency of identification of some anatomic structures on CT of the mediastinum (%)

lcminterval  1.5cminterval 2.0 cminterval

(n=120) (n=78) (n=24) (n=18)
Brachiocephalic V (L.) 94 97 88 63
L. subclavian a. 88 99 ) 92 48
R. paratracheal stripe 96 100 96 83
S.V.C. 100 100 100 100
Ascending aorta 100 100 100 100
Azygoesophageal recess 100 100 100 100
Azygos arch 94 99 88 77
Pulmonary a. (Intrapericardium)
= Origin 100 100 100 100
. Left side 84 100 85 29
. Right side 97 99 96 52
Pericardium 82 91 67 60
Diaphragmatic crura 100 100 100 100
(Mean) 94.6 98.7 92.6 76

Table 4 Frequency of identification of some ana-
tomic structures on CT of the mediastinum (%)
(Comparison between 2 different generation CT.)

Table 6 Detectability of mediastinal lymphnode en-
largement (Comparison between CT & conven-
tional X-ray diagnosis)

CT X
Superior mediastina

L c:]}:fgrlli:;:.::i:::;rilal g L
R 12 7
#2 Paratrac:he?] L P 0

P I ache:
o Fr e K
R 7 3
#4 Tracheobronchial L n 0
#5 Subaortic 6 4
#6 Paraaortic 5 0
#7 Subcarinal 14 2
#8 Paraesophageal (below carinal) 2 @

42010 450
(Nakazawa, (Goldwin, etal
1980) 1977)

Brachiocephalic V (L.) 94 v
L. subclavian a. 88 88
R. paratracheal stripe 96 80
S.V.C. 100 100
Ascending aorta 100 68
Azygoesophageal recess 100 m
Azygos arch 94 89
Pulmonary a. (Intrapericardium)

. Origin 100 71

4 Left side 84 7

& Right side 97 21
Pericardium 82
Diaphragmatic crura 100 87

94.6 70.3 (%)

Table 5 Bronchogenic carcinoma

(O Radiograph with barium meal in esophagus

Table 7 Alteration of N factor (TNM) (Comparison
between conventional X-ray diagnosis, CT diag-
nosis and operation (or autopsy).)

Histology . Cases
Adenocarcinoma 19
Squamous cell carcinoma 10
Small cell carcinoma 14

(Total) 43

Table 7-1 Table 7-2
N AN ! NN
xN \\ No N| Ng crN \ No N| Ns
No 5 5 5 Ny 4 1
N, 3 15 N, 1* 6 2
N 1 1 8 N, 1* 2 26
xN: by Conventional X-ray diagnosis
etN: by CT

#N: by Operation or autopsy
*: (Enlargement of lymphnode. pathologic negative)
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BT 2HEEA Y v ~HEEORHEEC OV TKR
AL, X OICERIRAY T BEMHISE D 2 X S BE DR
WHIE AT - 7,

RN Y v ~ SO HEE X T BT
& Table 6 DN TH o,

CT & HoifEfl, XL OMBER L oL
W, LHER, KERTER-AIRE, [EREZ G
ERD, BREIR, KESEHLTO Y v
T, CT OB b inBAI X FRD e, g )
VAGFHERWTIRIRD U v AR, £
DEIVT, KBIRT IR X OERE Y v <5
TR T2 CT 25 ED, AR
Thote, THIZKBIRT Y v AHEBCoWT
13, EMEMER, CT G3tics b & & EMmA
IZEH L) v ASEBIc oW TITF ol
FEXBRDIL, MCEMAICEE 2R SRV
7Y v AR TE CT, WEEMERL
DZWNIEETH - 1,

FIRfREGIC 3\~ TEE R EIE © B Bz T
Z DREE 21T - %, Table 7-1 (g Bkl s
L OWBERIC X 5 REIHIE & FMF % 7ok gk
IHBMREREOEETH D, MBEMER O
Fa v v SBT3 28o—HRIN,FC
33.3%, N.B¥ ©T28.6%, F1#537.2% T H-7e.
Table 7-2 12 CT L Fiff - B R L OB TH
55, CT Tk N, T66.7%, N,B¥T92.9%,
83.7%D—HERERDI=, CTick s NHFD¥
ERERIZRNT, No& L5610 5% 14 pN,
THY, Ny L 9BIE 164 pN,TH b, 241
BpNTHote, pNocZE(b L 72 1 FliFEEN
CRIEREXTHY, pN,® 2513 KBIRTY v
Af, EREKEL Y v AHOBEBRYEE L,
ZDOFEEE 1 iz s\ Tk artifact It X 28
DBEEL, fl1BINIABIIRT Y v EEBTHD
CT L2WRE#ETH -7, CT T N, & L1294
TI% 1 125 pNy, 2 B2 pNIZZE L L7z 28, pNy D
1BITRBERE Y v < HlBE K HERZAC FID T
HIETHY, pN,D 2 GlHHFT Y v ~HEB Y R
BDied, BRERY v, XBIRT Y v &
BRCT 2l LA TH - 7. (Fig. 1~3)

3. MERRIEZE T NG % et
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G

Fig. 1 Section obtained at the level of the aortic
arch. Enlargement of right paratracheal (No. 2)
(long arrow) pretracheal (No. 3) (arrow head) and
paraaortic (No. 6) (small arrow) nodes.

: !g. Lﬂn

Fig. 2 Section obtained just above the level of the
carina. Enlargement of right tracheobronchial
(No. 4) (arrow) and left tracheobronchial (No. 4)

(arrow head) nodes.

Fig. 3 Section obtained 1,5cm be]ow the level of
the carina. Enlarged subcarinal lymphnode (No.
7) (arrow).
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I . Thoracic inlet

II. Anterior mediastinum
II. Supra-aortic area
IV. Infra-aortic area

V. Supra-azygos area
VI. Infra-azygos area

VII. The hila
: <=, L i} v .
1 2 3

Anatomic classification of mediastinum:
(By Heitzman)

Fig. 4 Line drawings show mediastinum in frontal
(1), left lateral (2), and right lateral (3) perspec-
tives.

1) @42l (Table 8, Fig. 5-1)

Kt st W ERIc T, 2961 (/3261 LW
FBETH - 7o, CT T fl, WEOHFELH
BEEETH -7, WHMEMERS L OHBERI
TR TH - 3 FIONRITFRIRED L
WIRERM, b2 KERNERIBEES, /o1
FOBH Y v ~EEHTRERK DR EIME I3
HLEZIZHRETH -2, BY D 1FIRE
BEGITHD, LTI v AHEBRLAEIRC
BUEGRECESRAYHE LCESTHS (Fig.
8)

2) BlEE Gha ) 28, (Table 8, Fig. 5-
2)

BB Y oW T EM - MiBEE T
22901 (/3241), CT e T&BrEeMmaiETh-
. ThOoORBKEAR ST 5L, BWHER
TIREHOIRIEEEOIEN ) OBKI B EETH -
T EEBI 6 B, D ENCTTBE T B - Fo FEFIA2041,
Bb 3flaeEdtcggEichsn, CT wTIA33

HAREHRMHRF LML B4I3E $£ 25

TEBOIEA D OB TTEE T D - Fe 23 B
DXBIRIZI - o EBFIT, KBTS
DOFENRTENCZEATEETH - 7z,

3) EFEAHERZE, (Table 8, Fig. 5-3).

BHEOENMZH T2 NEERD 2 W
(cystic, solid, mixed) &2 Tix, HaghBifkd - i
BEEZ TR 2HADLRBHTETH %, LA
KEEW S REB LIcRUHESHESNTHY, o
1FIRHFBIR TREOSE EEHTH -7, —
75 CT TRELFIZHTETH - 1.

4) B & BEEES - oFE oY, (Table
8, Fig. 5-4)

fE% & R B ORERAREE & DBLE D ZHTIc o
WCRREOFEERAMIC L b BHAEBEIRLS
2, B EAE- W EE T 256 (/326]) T
TEETH - 10, PS8 BIEE D LK H
TEETH ool T Eixws, CT T334 (/3441
TREOEABEOBBENEDOZENRTETH -
7z, LaL, 1HIomRemilEs ol ke IR s
OEE S Partial volume effect @ &z H -5 %
KENR L HEFEL TWBromE CTBERL.

5) ARALOHiHIEE, (Table 8, Fig. 5-5)

Jia iR ot « W7 B B B T 1060k 3 4 (30%) CT
T 96 (90%) W TH . D5 b,
CT oA THHEENRERNE 7 H, Fi 14kl
B MBEE LA TREAETH -1,
(Fig. 10)

6) RERbEL 7 o#HiGE, (Table 8, Fig. 5-5)

fERG 53 O W BT ERE - BT EE <k 8 il
1PIDATERETH ofc. 2@ 1HIRKEDIEHS
EH LIRSV EFCH -, —F CT Tk
8l 6 FITRRMRIEETH oo, 2H6ITIRCT B
TR A OBEIIARTEETH b, 1 HIIARIHE
28§ <, CTfHErT+10 (HU) #7R Lk, i1
BUIRRE D Z LIz & A ERD BRI 51z,

T CT D%, Hic2tk, BNRED
CT Eog&Rlizowt oy, (Table 9-1,2, Fig.
5-5)

RS DMEFEA SRR oW TiE, B
23200, BHX I A SHL U 2N L46 T H - e,
ZON, BE—-KES5M0206D 5, 187 EE
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9-1 Detectability of Mediastinal Tumors

-]
CT_X CT X CT X cT X
3 4 5 6

(]
100
50
C'TIX CTZX
Fig. 5-1

5-3 Tumor Content of Mediastinal Tumors

)

%
100
50
33%
1%
D "u Tu CT X CTD
%0 T T 5 T

Fig. 5-3

§-5 Detectability of Calcification and Fatty Component

" in Mediastinal Turnors
100 Calcification
902

30%

CT X cT

| 13%

Fatty Companent
15%

F ol B

5.
6.
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5-2 Extent of Mediastinal Tumors

%
100

ey

50

CT_ X CT X

Fig. 5-2

-4 Relation between Mediastinal Tumors
% and Normal Mediastinal Structures

?
100 ;
92% 7
\
\
50
33%
0
€T_ X T K CT %X CT %
1 2 3 4 6
Fig. 5-4
. Thoracic inlet

. Anterior mediastinum

. Supra-aortic area

. Supra-azygos arga
Infra-aortic & azygos areas

Plural Gompartments

I (#) Almost completely visualized
22 (+) Incompletely visvalized
1 (:£) Hazily visualized (Questionable)

Fig. 5-5
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1. Case 1 38% $# Fig 6

-

—

i
|

Fig. 6 A. PA chest film shows a mass in the
supua-azygos area of the mediastinum.

HABEEBNRTEMEE $43% B2 H

PRERZ T AR R R

Fo R 45 H (Fig. 6-A) i€ BB 04 Ik
ABIOSEEAREEZRD B, CT & (Fig. 6-
B THERRT N W BE & 2 88, £ OIS
TH b AH—TeNEAER, B AERkS & o8
BB TH S, (CT : Synerview600)

2. Case27 487 Lt Fig. 7

FREDET | MR IE

MR BB (Fig, 7-A) i CHithR E3B & b Hhm
gt LESK R 5, CT & (Fig. 7-B)
T HBREERL Y KREBR T CECTERLLE
B () %RHSVC LoBRIEPERLTVB. B
Ay —EE»R7. (Plain CT : Fig. 7-B -
1, CE«CT : Fig. 7-B + 2), Fific THKEMRE X
hFEEL, SVC, HSEETEHIR, GREBRKCE
Bkt U B ol S hie,

(CT : Synerview 600)

3. Case 32 75 St Fig. 8

REEZW | EEE

BBk B 5 Hiz T SEORE R HIRAL, 3 X U,
SENEEHRYE (=) »EDdLAS (Fig. 8-A),
CT & (Fig. 8-B) T K/ERMEH, KABIRKERH
B oS REE RS bR BE (=), RE LHHE

!gl‘gl!

El l
I.-—-

Fig. 6 B, CT shows a mass with heterogeneous
solid content in the supra-azygos area extending
to the supraaortic area (1 : plain CT, 2: CE - CT).
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Fig. 7 A. AP chest tomogram shows a right supe-
rior mediastinal mass and the trachea is shifted

Il ‘II

to left side.

LI

Fig. 7 B. Section obtained at the level of upper margin of the manubrium.
CT shows a mass with heterogeneous content between right brachiocephalic
vein, innominate artery and trachea. (1 : plain CT, 2 : CE + CT)

NELHF S L OBEM OZMNE S TH B, Hik
I TKBIIRIZIE - THERBA NIRRT e ) v <
B LR LCETEIHER I I,

(CT : 4 -Scan 2010)

4, Case 11 10 S Fig. 9
REZW | BSTE

BB BMEE (Fig. 9-A) W CEMEFRH L
EXEEE YRS, —HIcHRE I EE L T

%, CT & (Fig. 9-3) T ESEAMEICTHELD
B4y, AR, BERIMERS, FEERSOERE
LCHIERIESE TH 0, X b ilEE & mmiEs
LOBIEN R TH D, FMc OB, Ky
BROBELE LCEENEE Xh, EXSHE
ORBZEITH 5. (CT: 4 -Scan 2010)

5, Case 6 38w Zri: Fig. 10
RIEZHT | RS VIE
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Fig. 8 B. Section obtained just above the level of
the carina.

CT shows multiple nodular densities around the
trachea and descending aorta (arrows).

Fig. 8 A. AP chest tomogram shows that the
trachea is shifted to the left side and intratra-

cheal nodular shadow (arrow). -—---“I

)
A

‘ii-||

*
£
illl

-‘ li
1

Flg. 9 B. CT shows a huge m1xed pattern mass.
Attenuation Plain CT CE CT

value (HU)
Region 1 +24 +46
Region 2 —3 unchanged
Fig. 9 A. AP chest tomogram shows a huge mass Region 3 —82 unchanged

with calcifications in the left lung field. Region 4 +320 unchanged
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Fig. 10 A & B. AP and Lateral chest tomograms shows a right anterior
mediastinal mass with hazily visualized marginal calcification (arrow head,

B

arrow).

Fig. 10 C. CT shows an anterior mediastinal
cystic mass with heterogeneous content (attenua-
tion value : 1--38 (HU), 2 + +15 (HU).

Ko EH i ¢ (Fig. 10-A & B) [EE&H
B bh b (=), CT #&(Fig. 10-OwTHE —
38 (HU) , +15 (HU), o CT &2\ B » 2k
HEZIRDOID, FMICT, WELOELE
BB LIAHMESN (6 X4X3cm) BEsh

|®

Fig. 10 D. Specimen radiograph shows cur-
vilinear calcification (arrow).

fo. FHBRAEKESRE (Fig. 10-D) wcHK(LE
H@EHHBIS (=), (CT : 4-Scan 2010)
z =
WERR CT Wi o R AR EHEELRIT = &
ICI6E 5, BAERPIREE ORI HBEIZ >\ TIZFLY
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W
— é ZAT—ICT section
Calcification

S\

—/
1::::;]2?§7 lcT section
—EA |
-2~ MLinear calcification
Fig. 11 A schematic representation of the
relationship between marginal calcification, CT
sections and partial volume effect.

-
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