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Analysis of Mediastinal Lymphadenopathy in the Right Paratracheal area and
the Pretracheal Retrocaval Space by Tomography
with a Compensating Filter
-—Diagnostic Significance of Mediastinal Reflection—

Tsuneo Matsumoto
Department of Radiology, Yamaguchi University School of Medicine
(Director: Prof. Takashi Nakanishi)

Research Code No. : 506.9
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Findings of mediastinal reflection tomography with a compensating filter (Tomo) and its
diagnostic significance for mediastinal lymphadenopathy were compared with those of computed
tomography (CT) in 140 patients. The nodes were of normal size in 88 patients and enlarged (short
transeverse diameter on CT=10 mm) in 52.

With Tomo, the following findings had high sensitivity and a high positive predictive value (PPV):
Irregularly widened (=10 mm) right paratracheal stripe (RPS), irregular mediastinal reflection on the
plane 1—2 cm in front of the plane of the trachea, bulge in configuration of the superior vena cave
(SVC) exclusive of the area near the configuration of shadow thought to be the azygos arch (azygos
arch), disappearance of the azygos arch, enlargement of the azygos arch, irregular margin of the
upper-lateral portion of the azygos arch and increase in size of the more anterior part of the azygos
arch, which is of homogeneous density.

A high PPV but low sensitivity were noted for displacemen or deformity of the trachea and/or the
right main bronchus.

High sensitivity but a low PPV were noted for disappearance of RPS and bulge in configuration of
the SVC near the azygos arch.

When the 7 findings with high sensitivity and a high PPV were combined, sensitivity, specificity
and accuracy of Tomo were 84.6%, 96.6%, 92.1%, respectively.

FRETTEEI2 258 (1)
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FLoic

GEFER o v v 2 fifE K UL conventional tomo-
graphy TRBESRECBRALD D, ZDlDdR
Ji % Computed tomography (CT), Magnetic
resonance imaging (MRD) Ic % DFELEZE b i
ShTwa, LiaLlksis, MEHET10mm
E o o CT 2 E /2 K ic 3\ T conventio-
nal tomography % &# L T\ 5 LIZFWEEL V2,
FHBECAREDOMBLHY, Edid
e LEDHREZMS B CERBIEIAER &
ha, ZoR, I, KPR OHREY RFcih
2 E{E T H TR KB O RECHY, HEFFED Y
vABEAOEEYMSZ LN TEENBE L
ERThDHEEDLNS, DX BELINLES
DGR TIIPER X b FHEF & R %2 —D 7 4 v
ATHENTELREMBE 74+ 2 REHLY
F AN AMOBBLIT-TV5BY, ZOKE®RT
3, HERY v EoFHmC s\ TEIZEo—8)
Wi Ao dIc XEE 2 E B v ofiBHhT
LY BFTROWEVDLETH Y, LOIDITE
I hte7 4 v & THET A - EREREO
TR vAFBRCELTED L S REHY D
D0h, 2FH ) v AHEATORMEATZHR
DE¥ETHLHRET AR THHO0EH5LEN
H5b,

ZDXOiE LD, EEIREME T « 12
o EmEEE (LUTFEfEETE) &% CT & retro-
spective IextE L, FAEER b |\ -BRIVEH2, #3,
H#AD V) v AFEKDBENC T 5 EEEE®T
DHEBEIEH (LT RPS), ##lkS RO % Ot
o fiti - $iE bR 18 R o 0 T R 3535 & sensitivity, pos-
itive predictive value (LL'F PPV) A& L
7z, :

MR & FFiE

%% i319854F 4 B X 91989 1 A ¥ Ticlink
FEHHERC T, BEEE Y b i
WriE & Mgt CT A BRELA OHR TRT S hic
B966, LB TEI40HITH S, FipL18E D
88 TF162. 055 T, NRByHEB X, RREHM
FEOTHI, EEVERHIESS 8 6, Ahdk 6 4, RS 5
B, BHEY B4, A F—> R 44,

(2)

W7 4 A 2 FEREEC L B8R Y v Bl AR o R

FofM10f, RELL6MITHS, ok, R¥H
PEZIFTREMULHCELL TS EF 2 LR
AR OLAREoBd LA, CTTH Y v
S A D A AT Lz < IR, MERRR A Y
& DRI EFER L T\ B R OB o0 LE B
DERERAC 7 4 A2 BADIAA TV S HIRER
a7z,

TR L B 100kvp, s E o0 8 R
W, &Y AOETALRERE 7 « 2 2ERAL,
% BWE I X b lem IR CHERERTE D HE B
B, BRSO ATRE Ao E TRE L
7o,

CTixSomatom DR3 (W.L. 50, W.W. 200~
250 & W.L.— 400~ —700, W.W. 1,200~1,500)
K OVE= TCT900S (W.L.50, W.W.200~400%
W.L.—700, W.W.1,200~1,5000%EfH L, fifise
I b BERRE £ ¢ % 8mm IR, 8mm E X ik10mm
Bk, 10mm ETA2F v v Uiz, &8 CT (3#HE
GEA Lo, BiEER O H - RAOE#2, #3, (REWH
DX, EOZDLOEEL), 4D V) v
7%, CT EfEFRI0mm Lo o2 RERFL L,
T3 CT L, #2 L #30KFIHEE L\ X o RTHIEE
CELTWAB 0T~ TH3E Lk,

i + $ERRYS A % KBRS B X D lem B0
Laaks & Bbh skl (UTHBIRS) ok
&% coERUTABESERAE, HFkS.L
8o Fofs (LITFABIKRSEE ol
21T -t (Fig. 1. IeBMMEEC o2 b0k
W7 TR L,

BRETBEB RUHER

D &4 o@ERics T, gk chs CTRT
DIEKY v AFSERAR I, TRETHDHIE
HEFE G THBT A L Ebh A - fERREEAE D
R RERROCEEF L,

[. AERERBASE

#etmEE % Table 112, ¥7:CT &L oBfR%Y
Fig. 2 iomd. ABFKERFEBHCE VL TEIED
RGO Y v -8 (#3) BEREEES T ERE
fRos SEBERBECHTTIRDOBERB LD,
IEE ¥ B E TR AEE AR I-1, 5)
(Fig. 3) &fenich, ToKEVWE ZCITEF
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Fig. 1 a): Normal right paratracheal stripe (RPS) (arrow head) and
configuration of shadow thought to be azygos arch (azygos arch) (arrow). b) :
Classification of RPS area (I) and azygos arch area (I1).

The RPS is a smooth, narrow (=4mm) band outlining by air on either side. The
margin of the azygos arch is smooth and size of that (=) is less than 18mm.

Table 1 Findings of conventional tomography in
right paratracheal area

I-1 Disappearance of RPS
1-2 Widened RPS (=10mm)
@) (Z5mm, <10mm)
-3 Irregular RPS
4 Localized increased density of RPS
-5 Localized disappearance of RPS
-6 Irregular mediastinal reflection on plane 1-2cm
in front of plane of trachea
-7 Displacement or deformity of trachea
I -8 Bulge in configuration of SVC

e ey

RPS: right paratracheal stripe.

LBEE (TSEWE X i cRHELn
5L&E2bhb (I-6) (Fig 3), SEMED Y v
-8 (#2) A IEENE ClX RIS ORE & e b,
RPS oMith% & 7-3 (1-2, 3) (Fig. 4). ¥z
DX 575G, BE ) v EOWEENRE S %

FREE12H25H

LANIRABOBRE LR L L 62 bh5 (1-4) 7]
BEEDDS, ELVThoBETL FABIREE
L, EXEIROLGZ R 25 (1-8) (Fig. 5)
EE 2R, HUI~NOELE L TRE DR, B
(I-7) (Fig. 4) »#&stL 1.

S0 5, RPS REAENREE &G X - TRk L
LhIcHREER (Fig. 1) &L, RPS o4k -3
AU AHABEBE T stripe” & 72 &7\~ D, RPS
DRLME & i Savoca HYDRL A B L5mm LI E
DEZHDHH b0 (ERBIREICES LAEHE
KR b £ 5 BB i5mm U EDE X0 % 0
b&T) LU, 10mm Bk & 10mm Fi & o
7o, JEWIE L D 1 ~2cm BiH OB ECOR -
MERBEREOM™Y &2, BEAEATYRED S b
DDHRIZDOWTEL, KEDRAM « ZHIRE L
fobhdE L,

RER 1B 260 CT TOEKXY v Ao
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AL, K& IROEEWBEH O R % Table 21T
FLie. O#2, 3220mm LhETHEE, @3
20mm L ET 1 EO %, WEE2, 3WHHH 5\
20 ZH20mm FK i CHE, [D3#30 H20mm K
FECHEE, YRH22, Yol3#30320mm K O fEA
Nl1EORED LR O E LI,

10mm A o RPS o EE (I-2), RPS oM
(I-3). S/&WiE X b 1~2cm AiH OB A mE Mih
-6) RO EHEIREORH (-8) BHBEEE (U
F sensitivity) ASEd- 7,

f\

A
Fig. 2 Relationship between findings of conven-
tional tomography and computed tomography
for lymphadenopathy in the RPS area.
1-1-8: See Table 1.
SVC: Superior vena cava. Tr: Trachea. Es:
Esophagus.

N AN

a b C

Fig. 3 a): AP tomogram with a compensating filter (AP tomogram) through the
plane of the trachea. b) : AP tomogram through the plane of 2cm in front of a).
() : Computed tomogram (CT).
The RPS disappeares (I-1) in a) and irregular mediastinal reflection (arrow
head)(I-6) can be seen in b). The azygos arch is enlarged (arrow)(I1-2) ina). CT
demonstrates enlarged nodes and mediastinal reflection can be seen protrudent,
in front of the trachea, and oblique at the level of the azygos arch.

(4) HAERSEE 498 #1255
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Fig. 4 a): AP tomogram through the plane of the trachea. b): CT

The RPS is irregularly widened (=10mm) (I-2, 3) and the trachea is deformed in
a) (I-5). CT demonstrates eniarged nodes.

4:4 p»

a b
Fig. 5 a): AP tomogram. b): CT.

Bulge in configuration of the SVC (I-8) can be seen in a). CT demonstrates
enlarged nodes.

FRITEIZA25A (5)
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Table 2 Fingings of computed tomography and
conventional tomography in abnormal group of
RPS area

Case = 1%£1gs Conventiol;r\li?jld;[r‘ltél;mgraphic
1. © -2, 3. 6. 7, 8,
2. © I-2, 3. 6. 7, 8,
3 © I-2, 3. 6. 8.
4, © I-2, 3. 6, 8,
5. © I-2. 3. 6. 8,
6. © I-2. 3. 8,

7. @] I-2, &. 8,

8, © 1-2, 3. 8.
9, © I-2, 3. 8.
10, o I-2, 3. 6.
11, © I-2. 3.

12, © -2, 3.

13, © I-1. 6.

14, [ ] I-2, 3. 4. 6, 8
15, =] I-2, 3, 6. B.
16, | | I-2, 7, 8,
17, | | I-1, 6, 8.
18, | | I-1, 6,

19. ] I-1. 6.

20, ] I-5. 6.

21, = I=2. 35
22, | 1-2. 8.

23. 22] I-2. 3. 5.
24, | | I-2, 3. 6.
25, = I-2, 3. 6,
26, =] | (S
27, O I-1. 6.

28, O I-1. 6.

29, O I-5. 6.

30, O 1-6.

31, * I-2. 8. 7.
32, W [=2%as
33. b+ I-4, 5. 6.
34, b+ ¢ I-6, 8.

35, 3] I-(23 3
36, | | I-1.

37, 4 1-(2),

38, ¥ I-3.

39, ¥r 1-3.

40, ¥ NP
41, b4 NP

enlarged node=10mm in short transeverse diameter.
© : multiple #2 and #3 enlarged nodes, =20mm in short
transverse diameter. @ : single #3 enlarged node=20
mm, B . multiple #2 and/nor #3 enlarged nodes <20mm,
[[]: multiple #3 enlarged nodes<20mm, % : single #2
enlarged node<2(0mm, 3¢  single #3 enlarged node <20
mm.

I-1-8 ! see Table 1. NP : nothing particular.

(6)

Table 3 Abnormal findings of comventional tomo-
graphy in normal group of RPS area

C Conventional :I‘omographic

Cis Findings
1, I-¢2), 3. &,
2. 1-(2), 3.
3 1-(2). 3.
4, 1-(2). 3.
B, I1-(2). 3.
6, I1-(2), 3.
7 I-(2), 4. 5.
8, 1-1.

9. 1-1,

10, 1-1,

11, I-15

12, I-1,

13, I-1,

14, i fed b

15, 1-(2).

16, 1-(2).

178 1-3.

18, I-3,

19, I-3. 5.
20, ['=25,

21, I-5.

22, 15t

[-1-8 : see Table 1.

10mm L= RPS O fBE LAz b oL 1 # %k
FMME E b T, #2#-E§j:“zmab el N}
TiE10mm Ll E® RPS D BIE K OM Y % B8 5
L% B, BRI H3DRDEKRDOE
A1, RPS OEE R OMM R R & Is W ERIZ12
1041 b,

Table 3 ICEHB QM \TERD LRIz W
BreoR¥EFMAXRLL, RPSOHE -1 #®
RPS o 4HiES: (1-5) 13, EETERENRT
W, 661 (7%, 6%) wRdbbhiz, Thbd
CT (&%, Beii» EXEk & QUGB QR 2D
fefed &, [ENZMPRC ) KEOHRIITIC
A3 A Dk A FE o dbfii » REBREE NI 2 RIDIC AT
LTz,

10mm Fi5d RPS OEE (-2 EFHEH T
1061 (10%) wiZs bl

RPS oMM 1-3) REHATS 96 (9%) &
Hdvrbhis, ChbIIHFHIRS @Lﬁ@%%%m
10mm REOIELD D EHcw g, <

HAB & $49% H125
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Table 4 PPV and sensitivity of findings in right paratracheal area

Conve:ntlo}_f‘ai?_l]d'ilr‘]c;?o-graphlc PPV (%) Sensitivity (%)
I-1 Disappearance of RPS 7/14(50.0) T/41Q17.1)
I-2 Widened RPS(=10mm) 23/23(100) 23/41(56.2)

(2) (=5mm, <10mm) 3/13(23.1) 3/41( 7.3)

I-3 Irregular RPS 25/34(73.5) 25/41(61.0)
I 4 Localized increased density of RPS 1/ 2(50.0) 1/41C 2.4)
I-5 Localized disappearance of RPS 4/10(40.0) 4/41( 9.8)
[-6 Irregular mediastinal reflection on 19/19(100) 19/41(46.3)

plane 1-2cm in front of plane of

trachea
[ -7 Displacement or deformity of trachea 4/ 4(100) 4/41( 9.8)
[-8 Bulge in configuration of SVC 14/14(100) 14/41(34.1)

PPV : positive predictive value. RPS : right paratracheal stripe.

Table 5 Findings of conventional tomography in
azygos arch area

IT=1
II-2
-3

Disappearance of azygos arch

Enlargement of azygos arch (=18mm)

Trregular margin of upper-lateral portion of
azygos arch

Increase in size of more anterior part of azygos
arch

Displacement cr deformity of trachea and/or
right main bronchus

Bulge in configuration of superior vena cava

azygos arch: configuration of shadow thought to be
azygos arch.

oo T,

4 OWEAT R o CT i3 3 PPV, sensitiv-
ity % Table 4 iz 773, RPS ©10mm Ll |- o B
B, SHEME]L ~2cm MIHOEREOMM, K&
D, RO EABIRE D% 2 PPV 2
100%TH - 7=,

ZOEEICE T

1) Mh%fEfs - 7210mm Lo RPS o R E

2) KEWE O lem 75 O BMTE O MY

3) EREIREZEDOEH
%, sensitivity, PPV 234 72,

I1. FH#plkS5HEE

RS K COBRFIAB % Table 512, F7-
CT gL oB%R% Fig. 6 1cR7. BAY v &0
NU~DIEKIZ X H EKBIRCIEE L 4 RPS &
BEEL, S&LTERE JI-D (Fig. 7) itk -

FRLEF12F 250

(7)
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J

Fig. 6 Relationship between findings of conven-
tional tomography and computed tomography
for lymphadenopathy in the azygos arch area.
II-1-6 : See Table 5.

SVC: Superior vena cava. Tr:
Esophagus.

7

Trachea. Es:

7obh, HFEIRSOEH (11-2) (Fig. 3,8) # %7
T, Fhictfise ERBIROZEHAI-6)% X -1
Tl ) v oo EHA~DIKIZ L b HEIRE O

SO MY (11-3) (Fig. 8) %, B~
Rk SR GBEmE ok 1-4) (Fig. 9) #
EBLIE, FRARN~DIKOBILE LTEER
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a b
Fig. 7 a): AP tomogram through the plane of the trachea. b) CT.
The azygos arch disappears (II-1) in a). CT demonstrates an enlarged node.

- .
2

Iliié

Fig. 8 a): AP tomogram through the plane lem in front of the trachea. b): CT

The azygos arch is irregular (arrow) in a) (I11-3). CT demonstrates an enlarged
node.

(8) AAERSE 498 $125
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Fig. 9 a): AP tomogram through the plane of the trachea. b): AP tomogram
through the plane lem in front of a). C): CT.
The more anterior part of the azygos arch increases in size and its density is
homogeneous (I1-4). CT demonstrates an enlarged node.

UCHRERELZOER (1-5) L,
FHHIRSDOHEE LIL, SOWH EXBIRE
LERETERTILDOLL, BSORHIMOH
BALIBELEALLEROR &2 (Fig. D
Felson®, Doyle 505t % 281 18mm Ll Eo
bor L, HEHIRSORIFIEK L, FHIRS
DIKEWTE AT T W LT % 0 LEH A R
BN, X YEIHOBEITEDOH S c A BRIk
SOEEOLEVHD L L,
COFEBIZRITHRER (W46) o CTATR L
Wi RT R % Table 6 1=, OXE3, 45320mm L

PR TEI2F 2508

(9)

LoELTEY, @I#20mmLlEThrail
B D2, OE#3220mm L ET 1{ED 4, W23,
47320mm RS EEL, KX #4H20mm A HE T 1
B2, Yelk#3h20mm FBC LEOREDHH
LD E LT,

20mm K OFEAFITHRBDONIEHE
BR 5 o M B 0 B IR 5 o B TR H0 A% sensitivity
pE<, EXBIREOZN, HBRSOEHE D
T EIRS O % b BT sensitivity (2 5y - 7o,

IEHHE (9661 TR b Wi T R% T
K% Table 7wwrd, HBRSOM™Y (1-3) &
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Table 6 Fingings of computed tomography and
conventional tornography in abnormal group of

azygos arch area

Case Fin%?ngﬁs Comventiog‘lia;:d;lr‘]g;rlographic
1. © Im-2. 3. 4. 6,
2. © Im-2, 3. 4, 6.
3. @ Im-z, 3. 4,

4, © Im-1, 6
5. © -3, 4
6, @ II-3, 4
7. [ ] Inm-2, 3, 4, 5,
8, 0 Im-2. 3. 4. 5.
9 [ ] [1-2. 4. 5, 6,
10 o m-2, 3. 4,
11, [ -3, 4, 5.
12, [ ] -1, 6
13 L L -1, 6
14 @ In-1, 6
15 @ -2, 4
16 L ] Im-1.
17 [ ] Im-1.
18 @ -2,
19, [ ] -3,
20, O m-2, 4, 6.
21, O m-1. 5,
22 @] Im-2.
23 Q -3,
24, | ] -3, 4. 5,

25, | | -4,

26, * In-2. 3. 4. 5,

27, * Im-3. 4. 6.

28, * Im-1. 6.

29, * Im-3. 4.

30, * 1I-3. 4.

31, * 1I-3. 4.

32, * m-3, 4,
33. * II-4.

34, w Im-1, 6,
35, w Im-3,. 4

36. @ NP

a7, O II-5, 6,

38, * NP

39, * NP

40, * NP

41, * NP

42, <4 1I-C4),
43, b NP
44, ¥ NF

enlarged node=10mm in short transeverse diameter.
© ! multiple #3 and #4 enlarged nodes=20mm, @ :
single #4 enlarged node=20mm, O ! single #3 enlarged
nodes= 20mm, M © multiple #3 and #4 enlarged nodes<
20mm, * . single #4 enlarged node <20mm, ¢ @ single #

3 enlarged node <20mm.

I1-1-6 . see Table 5. II-(4) : Increase in size of more
anterior part of azygos arch with lucent area. NP :

nothing particular.

Table 7 Abnormal findings of comventional tomo-
graphy in normal group of azygos arch area

Case Conventional Tomographic

Findings

L II-3, (4).
2. II-C4), 6.
3. II-C4), 6.
4, In-3.

o, II-C4),

6, I1-C4),

7. II-C4),

8, 1I-C4).

9, 1I-6.
10, -6,
11, I1-6,

12, -6,

13, IT-6,

14, I1-6.

15, II-6.

16, -6,

17, -6,

18, II-6.

19, II-6,

I1-1-6 : see Table 5. II-(4) : Increase in size of more ante-
rior part of azygos arch with lucent area.

EHEHT2H (2.1%) w@dbhi,

kEROZEH (11-6) IXIEHEBETH 12610 (12.5
%) TcE» bR, ETXKBIRCMEINR & DR
T OEMTHMlicd LRI L T,

ZialR S o R A (I1-4) 13 sensitivity 238
W RERE (256 LIEFER (166D TDER
e L, IEEEC, WwIFhbihik Lok
SHTHBIRODE R CKEEE L Ebh b IRE
DBECRD bR, 2% ) HBIREPICETRSR L
¥tz (Table 6, 7, 8 ©I1-(4)) (Fig. 10),
—HEREFHTE AR EMITXTHEIRSH
¥ —7BETH - (Fig 9).

ErE AT R o CT i34 % PPV, sensitivity %
Table 8 IZ7”7.

SO\ TR

1) ##RSOHEE

2) HEIRS 0L

3) LIRS O _EAEO MY

4) B—TeREORIHIK
M sensitivity, PPV 23 & ds - f,

(10) HABEHSE #49% 5125
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Table 3 PPV and sensitivity of findings in azygos arch area

Conventlo}_f}izrllld;l n;giographm PPV(%) Sensitivity (%)
II-1 Disappearance of azygos arch 9/ 9(100) 9/44(20.5)
II-2 Enlargment of azygos arch 12/12(100) 12/44(27.3)
(=18mm)
[1-3  Irregular margin of upper-lateral por- 19/21(91.7) 19/44(43.2)
tion of azygos arch
I1-4 Increase in size of more anterior part 23/30(76.7) 23/44(52.3)
of azygos arch
homogeneous density 22/22(100) 22/44(50.0)
(4)  existence of lucent area 1/ 8(12.5) 1/44(¢ 2.3)
I1-5 Displacement or deformity of trachea 5/ 5(100) 5/44(11.3)
and/or right main bronchus
II-6  Bulge in configuration of SVC 14/27(52.0) 14/44(31.8)

PPV : positive predictive value. azygos arch : configuration of shadow thought to
be azygos arch.

a b C
Fig. 10 a): AP tomogram through the plane of the trachea. b): AP tomogram
through the plane lem in front of a). C: CT.
The more anterior part of the azygos arch increases in size but lucent area can
be seen in its shadow (II-(4)). CT demonstrates fatty deposit without enlarged
nodes.

SERTHEIZH25H (11)
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Table 9 Sensitivity, specificity and accuracy of
PA chest radiography and tomography in both
area

PA chest radiography Tomography

Sensitivity (%) 57.6 84.6
Specificity (%) 97.7 96.6
Accuracy (%) 82.9 92.1

The nodes were of normal size in 88 patients and
enlarged in 52.
At least one of the follow parameters is abnormal.
PA  radiographic parameters :
irregular and widened (=5mm) RPS.
increased density and/or bulge of SVC.
enlargement (=1em) of azygos arch.
Tomographic parameters :
7 finding with high sensitivity and high PPV.
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T#H -7z (Table 9),
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Wil 7 4 A 2 FEREE X DR Y v om0 B

Fig. 11 a): AP tomogram through the plane lem behind the plane of the trachea.
b): AP tomogram lcm in front of the plane of the trachea. C): CT.
The azygos arch is enlarged and its margin is irregular (arrow) in b) (II-2, 3).
The azygos arch in b) increases in size as compared with that in a). CT
demonstrates the dilatated azygos vein and an enlarged node.
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