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CT findings of 17 patients with intrathoracic neurogenic tumors (15 with primary tumors and 2 with
secondary tumors) were studied, especially focused on their shapes and the densities of the different
histologic types of the tumors both in pre-and post-enhancement CT images.

The results were as follows:

1. The inferior and superior borders of the tumors on conventional radiographs took usually a
similar configuration to the anterior and posterior borders of the tumors on CT images. The tumors
originating from peripheral nerves (schwannomas and neurofibromas) took a rounded configuration and
showed a ‘‘sulcus” sign at these tumor borders. The tumors originating from ganglion-series
(ganglioneuromas) took an elongated and somewhat flat shapes and showed a “‘tapered” appearances at
these tumor borders.

2. Schwannomas were shown as homogeneous or slightly inhomogeneous tumors on plain CT
images, and in 4 out of 5 schwannomas a higher enhancement in the outer zone with a little enhancement
in the central zone of the tunors were shown on the post-enhancement CT images.

3. Neurofibromas and ganglioneuromas were shown as homogeneous masses on plain CT images.
In all 3 ganglioneuromas in which contrast enhancement CTs were done, homogeneous contrast
enhancement was shown.

4. Ganglioneuroblastoms and neuroblastomas showed a slightly inhomogeneous density of the
tumors. The inhomogeneity of the tumors was accentuated on contrast enhancement CT images, and
tumor calcification was shown in 2 out of 3 tumors.
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I ELai
Ho B OREF RS, BOKTRBDHAED

BUVWREES & ShTwa0, REOHE T,
JRESSVEICK\TEL, BtRRHRLECES
OFTHRBHEERRESR 597, BN ARE
HEEO X2 L T, T T ol
BHHEH CTHRIZBIL TR EREFLEE R
G019 SEHEREEEO CT &
L, HREEEEZNCKT S CT oF Atk
WTHRH LD TRET 5,
II. &b & UHE

1979%F 2 A 2519834 2 A ¥ T GE CT/T
8800 VT AF+ v L, FOHEUEE—IBDH
B\ A BT E AT L i BEEP R 3 o f R R i
[EZE1361 &L, BEBEOLKR CHEZH 5Bl
JRFE D MR RS 2 6l L U, EHER R
PICEEB &3k LiciER M ES 2 flost176c
»% (Table 1).

FRIT1LH A B3R E T T, THI2BIFHS
glch s,

Bl CT —BiahEcliTL w5, T
bR ¥ v VBT EIEA D82 O BRI ¥
THEETEDDH, TOPOREL L A2EEDO H
AF v v LT5, ENEECIERREESRS
Bbh52B8RMOAEXYHVSZ EMREL, A
5 4 AR 10mm, A5 1 AE10mm, RG]

HAREFEMARFELME H4E F55

WS BB RIBTH B, &E¥CTIX65%
Angiografin 100ml % 2GEIC 585 L 7e 2 S jifT L
T3 fEFlIC X » TREEM ComE 2 BMNL,
TEMZ & JEEALIC 3817 2 B ¥ DAL 0 ZE1L.
RELTWS,

L ETEbhi CT &% XiREMER-C5E e,
BXOFEMKEOARR, HEASSR & i
L. EEEOMRBE LTk extrapleural sign
DT tapered &FE I B EELUBE DR H
DIALH HH Y NiniE b b sign &, sulcus sign
(BERELGOMFE SO BN HATEHh
AT D sign) IcER L®, CT BCiifE
BV ORE L EFAMEBHREOFMIER L1,

IT1, &% 3

1. fEf®D 5 B> Table 1 iR 7T &30,
PREARMENE (neurofibroma) 2 #ll, HEE#4HE (sch-
wannoma) 5 i, 22 R HE (ganglioneuroma)
5 i, R % 3F #H e fE (ganglioneuroblastoma)
26155 1 flikisBHE, MEFiMiuE (heurobla-
stoma) 3H15% 1 PlEBETH S,

Ll E17H o spc st E i 1561T, 5 H13fs
BRRRRESS, 2 PID BRI TH B,

ZAAMGE O RO ATE, MIRARHEE L 6 5% & 28
Bt RGN 2258 0 B 63K (CF1943. 85%), ARG
PREEENIE S 4 A 138 (P84, ACREME
TE IR - MRS ARE 1L B 4% (B

Table 1 Neurogenic Tumors of The Thorax

Case Age/Sex Location Histological Diagnosis
z L 1t.post.Med. Neurofibroma
2 28 F Chest wall
3 22 M rt.post.Med.
4 S2 F 1t.post.Med.
5 63 F 1t.post.Med. Schwannoma
6 43 M 1t.post.Med.
f 39 F Chest wall
8 13 M 1t.post.Med.
9 4 F 1t.post.Med.
10 6 F rt.post.Med. Ganglioneuroma
11 6 M 1t.post.Med.
12 13 F rt.post.Med.
13 1lmonth F rt.post.Med. Ganglioneurcblastoma
14 3IM 1t.post.Med. Ganglioneurcblastoma (Metastatic)
15 ZF 1t.post.Med. Neuroblastoma .
16 2 F rt.post.Med.
17 4 F Chest wall Neuroblastoma (Metastatic)
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Table 2 Shapes (Posterior Mediastinal Tumors)

Conventional X-rays CT Shape
Case Superior Inferior Anterior Posterior Round or
Border Border Border Border Elongated

Neurofibroma 1 » Sulcus Tapered Sulcus R.
3 Sulcus Sulcus Sulcus Sulcus R.
Schwannoma 4. Sulcus Sulcus Sulcus Sulcus R.
5. Sulcus Tapered Sulcus Sulcus R.
6. Sulcus Sulcus Tapered Sulcus R.
8. Tapered Tapered Tapered Tapered E
9. x Sulcus Tapered Sulcus R.
Ganglioneuroma 10. Tapered Tapered Tapered Tapered E
11. ® Tapered Tapered Sulcus &
12. Tapered Tapered Tapered Tapered E
Ganglioneuroblastona 13. » = Sulcus Sulcus o
Neuroblastoma 15. " Sulcus Tapered Sulcus R
16. Tapered Tapered E.

Abbreviation:

Ly 3 indeterminate

E. ; elongated

R. ; round

2.5) ThH-ote.

2. BRI OMEREEEO XRBIckT
BId L ORERR > B DT b Bl b imown T,

FREEORERERDO X BEME L BEES XV
CT@rhFhics\ THE L7z (Table 2),

BMXBER T, MEREEOHEGHEIES X
UMEREIR G <, BEE o LTk
HHEREP OO END H RS L, TS taper-
ed T EEIE 1 GILIAHE, ETFEE X<
sulcus sign #7" LT\ iz, 7272 L kA3 tapered
2 sulcus A% ¥IW € & io IR 1 A0S
FhTW3,

—75 CT B CRBER O IR OMER B 5\ 12
MaEED B oI H B2 0 i, #igEs tapered ZRT
2 BILLAHE, BTk & B 37X T sulcus sign #7R L
Tz (Fig. 1),

ATREAPREET R O ZZ AR HE 1, ROV
Tz Licho 361, BEOLO 146, o
1ITHhotc, XBBIRT5EEEO L ToIr
HH oYk, TS sulcus sign =T 1 FILLAH
ETF8IET AT tapered 2R LT, R L E
BAHIETE IR DO 26D - T,

CTECEEBOMEDON b ENDERS &L, #
8% sulcus sign 7R Uiz 2 BILLAME, AT#ET <
T tapered 7R LT\ iz,

PR - EME I X RETd CT T

PEREE \\)
TR

arrows showing sulcus sign; arrow heads showing
tapered sign (extrapleural sign).

Fig. 1 Sulcus sign and tapered sign

&g DAL A D ik sulcus sign & a3 [ A1
Hy, TRERGEHBECTIXBETLCTHTHT
BOIL B EA Y X extrapleural sign &L T,
tapered L BRI H2HBIWE TR LT o7,

3. CTRIERIAIEMPBRE DHEM L EY
Fl#gaas%h iz >\ T (Table 3),

B CT T3, MRRMENE R R S 1ty
FRECT fE15~45HUD R TS DML T4
b7 Fl B S hic, MEEIER, PR sToR
E(CT fE20~30H.U) #RT & Dh% < 54 3
BT /B ie, 22 R 6 2 A R B - o AR A0 A
N RSEREYRTLONEL, 5HF46IcR
b, IFAITEREELED bR,

& CT i, MWiE¥ES Mtk 4 fIciEfTL, £
B CRES o R PEfT & FE Ao 5 I8 SREARR 7o K
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Table 3 CT findings

Plain CT Contrast-enhanced CT Calification Hemothorax
Case homogeneity (CTHr. ,GTNr.*]) | homogeneity (CTNr.,CTNr. %)
Neurofibroma 1 1. (15H.U.)
2 (Chest Wall) . (30)
3 in. (20) Tn. (90, 10%)
4 in. (30) In. (90, 8*%)
Schwannoma 5 in., (26) In. (80, 10%) +
6 H. (15) In. (50, 10%)
7A% (Chest Wall) Ho##
F] H. (15) . (40)
] H. (45)
Ganglioneuroma 10 H. (40) H. (70)
11 H. (30) H. (40)
12 H. (20)
Ganglioneuroblastoma 13 In. (40) In. (50) ++ +
14 (Secondary) In. (35) In. (50)
15 In. (8B0,35%) In. (100, 60%)
Neuroblastoma 16 In. (30)
17 (Secondary) H. H. (40) Bone Destruction

Abbreviation:
CTNr.*; CT Wumber of low density area
H; Thomogeneous
in; Slightly inhomogenecous
In; inhomogeneous

*%. small tumor(not allewing a correct measurement of tumor CT numbers.

sk (8~10H.UL) %, =0 RAAHFHICILEE DS
MBI R % Rb(50~90H.U), EBHIRE
DARBHERER R LI,

HEBEED 2T, WThiEECT Y
ToTinus,

EREAPREERIE (3 5 B 3 Pl CHE CT 2T L
fehd, £fITHERED X ¥ BEOBKFIMA)
RERLIC, MRS oSS iaE
1, HilCT KB 2EREYOREOTHENEL
EBE CT TR—RICHERI hi,

Iv. & fl

FEGI L. 6 L)E (case No. 1), MiEiRitE
(neurofibroma).

BRIERLS, WRXKERFL ) EHiREEY
iR X hic(Fig. 22), BEREZILEMETCR b
h, HERHBOMLEND X0 EFBL Tk
¥IE T 7oAy, F#iE sulcus sign 7R L T
%5, BEMCT clEtaiERicrHERE (15
HU) oEEE R, BEOHREEHHDIL
B A D LT T tapered, # 75 ¢ sulcus
sign /R L T\~ 5 (Fig. 2b), FCiiFE£ADE
BRI D bh, RETE, BEE, 4
HIEBEH—THY, ERFIIFXOELHFLTY
IR AT LT\ e, PRRIRAENE & mEES2

¥ & hrctn,

FERI 2. 52mkictd: (case No. 4), MiE#AE
(schwannoma),

2 ~3FEERAMEOELTL, BEVDY, I
WX iREC, ERREE ESoEFHET A X
[EIEE H 3R btz (Fig. 3a), BEE D Lk X
OV F#gE sulcus sign R L T 5,

Bl CT THERPIPCCTHERELYRL (20
HUD, THOAZ A A TIEIREM (crura of

the diaphragma) OAMIIZFRD Hh 5 (Fig. 3b).

& CT T, BREEATICARERIUR(8H.
U) AHEL, FAZHEE < EEFAEEHR YR
7 (OH.UD. BB OURLFET, Mk

sulcus sign 7R+ (Fig. 3c), FMFCixERER-

7TXTX6cm KOFRME T, BEEEOEMRD H
hic, FREREE L ofF IBE T, EETilhR
EREVERYERL, REEMTHIhEZ LD
T (Fig. 3d), M#2EATIZIE Antoni type

A OMZIRE S W S h, FHWoHMm s X ONEE

ENRR bR,
FEGI 3. 6Lr)R (case No. 10), ZSREMHEED
& (ganglioneuroma),
EEROMTXRECREELYEMSI
(Fig. 4a). GREBHETC L TFTeRVERELRED
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Fig. 2 Neurofibroma in 6-year-old female.
a, Plain radiograph shows a left superior posterior mediastinal mass. Infe-
rior border of the mass reveals a sulcus sign.
b. Plain CT shows a large homogeneous mass in left paravertebral zone with
“tapered” anterior border and “sulcus” posterior border.

b, MEER O E T8 tapered (extrapleural
sign) L KRBT E B ERT, B CT TiihE
BREOCERE1RD L (CT fEIR40H.U), EE
OREZFEO B LA 0 X tapered L HIE X h %
(Fig. 4b), B CT vl S EEFHEHE
(CT{ETOH.U.) R 5h 5 (Fig. 4c). FiTi,
fE25133.5X2.5X2cm kX, REFRCHELXHFL
VLR, EFE O ILH A TH - KRR TH - .
AR RE I & R S hic,

fEF 4, 114 B4R (case No. 13), At
F#MafE (ganglioneuroblastoma),

B, FRREEESDS D, B XEE s K
DRBEICTED Hh, RERZFHRIC TRk & ¥
L7 (Fig. 5a), Bl CT T, GEHHEEE H3
ELicEEXLRDKEVCERBEVBIKRICERD
bh, RSB ORERO/INRRKILEIED S
h % (Fig. 5b), ¥ CT TREEO—HILEELH
WM RE2RL, TS IRMEHA S A (Fig
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Fig. 3 Schwannoma in 52-year-old female.
a, Plain radiograph shows a huge round mass in left paravertebral area above the diaphragm.
Superior and inferior borders of the mass reveal sulcus signs.
b, Plain CT shows a slightly inhomogenous mass inside of the left diaphragmatic crura.
¢, Contrast enhanced CT shows a central low density area of the mass.
d. Gross section of the mass reveals cystic lesions in the mass.
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Fig. 4 Ganglioneuroma in 6-year-old female.
a. Plain radiograph shows an elongated mass in right paravertebral area.
Superior and inferior borders of the mass show tapered signs.
b. Plain CT shows a homogeneous mass in right paravertebral zone.
c. Contrast enhanced CT shows a homogenous contrast enhancement.

5c). Fie T, EBomMERKE, BHERIZTX
6.5X5cm KDOfE#RE, HEEOEELIZRD L
S5 AT R L & SR O FRIRY TE
TeoTEkh, HEFRAICEHHHERNE~AZ S ADIA
AT, BiRE Y vAFEIRER LTV, EIE
TREBFEES T, HLEIEHRD LI,
RS MR & SR S hoe?,

FEFS5. 28&IB (case No. 15). #iEIF4Hpa
f& (neuroblastoma),

RIBI ORI L RMTEERZTZL, WHXE
BTRERBLERIA L, XBETR, KSR
REH CERELEBD bh, -0 F#Hisulcus
sign Z7R L T\ % (Fig. 6a), i CT <3, B8
PR RE (CT 1880, 35H.UDRRL, AKX
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Fig. 5 Ganglioneuroblastoma in 11-month-old girl.
a. Plain radiograph shows massive right pleural effusion.
b. Plain CT shows a huge calcified mass in right paravertebral area and

pleural effusion.

¢. On contact enhanced CT the mass is shown more inhomogeneous than on

plain CT.

LR BD Hh 5 (Fig. 6b), &% CT T EEY
DA IR E L nh bEE 24 H S L)
RxxrLI (CT{EL0, 60H.U.) (Fig. 6¢c).
AHTIE, BEBLOY r13H) v AHCER
BErRoh, BROBBMIBE~OBFEBICLS
LDOTHoTe, BHCRIMZ G EEME RSB
#, FRdr HVA (Homovanillic acid) #&EY =
Urc., KaZBAc R 3 U icmiEsriiialE » 2 & h
by, FEfRfTbhizd i,

V. % =
B ZB oo R LR L, E iR RET 5,

SEOWE T, PRIFEMERES 2 HEihkon
BARMEECHEINE &, TIRWEETHBRD TR
o 4% B A2 P 0 3F i B R s & O iR 3 A B
Bl kE 240LT, TOXBELYHETL
;f-‘: 8)1 ?)~20}‘.

HEEREER O LEBHOFRERLE DD
%%, Reed b0 1600 EIC X 5 &%, KIFMEH
kb oB—BICFBRYEL, HERERTTY
29.7r%, MREIOME CIPHI|/TH Y, — AR
HREE RO b O — B E R IME  TREMRET
B TF919. 65%, R EIFMIGNE ©8. 4%, Wik
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Flg. 6 Neuroblastoma in 2-year-old girl.

a, Plain radiograph shows a left superior mediastinal mass with “sulcus”
inferior border.

b. Plain CT shows an inhomogenous mass in left paravertebral area.
There is calcification inside of the mass.

¢. On contact enhanced CT the mass is shown more inhomogenous than on
plain CT.

FHRETS.8ETHH, SEOEFFETL Zhiz
JEEE B R,

X R0 O RE R P NEE DM BB 2 HERI T 5 &
ERHRETH BN, —oDERE L CHREEE T EMBNEIHhBY
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DEF IR <, B0 L T8 sulcus sign
T, —77, WRMREEEEo b0, ETR
MR < ETF# 3 “tapered” (extrapleural sign) 7s
. SEOBREFICE, Mk
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Table 4 Summary

CT
Conventional x-rays
CE(-) CE(+)

Schwannoma in —» In

round, sulcus central low

density area

Neurofibroma H
Ganglioneuroma H — H

Ganglioneuroblastoma

Neuroblastoma

elongated, tapered
In —= In

Abbreviation:

in; slightly inhomogeneous

In; inhomogeneous
H ; homogeneous

Bko 5 el s BT, 16HIT T taper-
ed 7R L7z LAk 33X C sulcus sign R L7z,
TR BEROLRMEMETALD &, 560+
3PICHIEVWEERL, 1461 TERO F&? sul-
cus sign %7~ L7z LIAHE tapered #7R L TE D,
IERBOEMEZR Lichfist b v &5 -
fe.

CTBeBT»MEREBEEOLGEDO R 2 H
i3, X#BBizkitsR 2 H i< tapered 5\~
1% sulcus sign 75 EOHIEEIL TREMETHA
FEN, CTRBERTHIERBEORE L H%
e oWTHRET A &, MEBECREMCT ©
R %, &Y CT T EN R ER AN
R &R EEF OB L B 5 ER
BUS BRI e 5 2 & i o e, TR
B56I0 5, MERBEO/NEE DX 44T
FBLTCRD O, FRFOBEBEOEEHEZ A%
L, ETEEREZUE L T o920 sk iR i
¥ L O R REE T I3 CT CRHERE
ZRL, &Y CT CRATKEREEIHSRED
¥ ¥ CEBEOEMFIMEMBR L R Ui, PR
BCiE® CT 2T L Tvisy, FHiEoRE
FRYRE5E, chbRTR_TH—LhRiERES
TH - 1M 7R HIflE 3 X OS24
FfED 3 FITix, B#lCT TS REY
R~L, & CT CRLORHEE EFH I i,

3 #ilek 2 PICARIKALE DR i e,

Reed it X % &, fEEAIEEOWETR &
L, MEPEcI—8Icizo 20 Le#ERD
b, REICERMIBEDBREZ EMNEL, BEOE
WITE S BEICAMLTE Y, LIELEHMEH
R b, ENESCEIEREYTLL TV, RIS
SRAEIE AR AT, B — TR CHERIEA
PEEQEWIFIZ R e\, AR NAE
H B\ EF A E - CER L& R T
BETHMORCABEB~OBERYRT &
D4 <, BT LI EIE LM, B
Bic EHRR SRR\ = b b0 ERATE
OISR N L CT BT 248 & X<
EHLTWBEEbhD, BIcEl CT oMk
WEE T b 5 EMAIERS R & BRI H B
i3, EELRHLIEBEOKRZIWCETS ENLDE
BRI AL h BIEW IR E V2 X 5,

VI # ¢ ®
17610 By S R IR BB o CT Bic>\THRRE
LU T ofEi#R%E7 (Table 4),

1. XEgcRDLAHEEY O L TR THRE
MO ENRY DR AR, CT &icksi
LR OMBEOI D LAY BWAOR L H L
BeEY X < MBA L7, MEMbRoEH Tk, XK
#3s X U CT @ hic kv T b sulcus sign & 7%
Lt <, ZFRMEE BFEDO L O X tapered
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(extrapleural sign) #RL T,

2. FEBEEM CT CRBHE~PLoTRHE
BEYRL, &¥ CT Cilh\ SEHEHsRE Y
AL, FOLESEERZEC L D ERUEZRL
I,

3. TREEARMENE S Z R ME T X EM CT ©
WTFhbHSRELYRL., ¥ CT 2lfTL-
AR ETIE Tl S IS AR EA R O h
7o,

4, AREPPREISFMNONE, R AReE B
CT TR RHYFRELXRL, &¥ CT tiiRy
S S A, 36IF 2 i CRRILE,RD
bhiz,
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