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Fig. 1 A 38-year-old man with PPH
CT shows multiple ill-defined nodules with a centrilobu-

lar pattern in the right lung field.
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Fig. 2 An 18-year-old man with chronic PE
CT shows mosaic attenuation composed of panlobular
GGO predominately in perihilar regions.

Fig. 3 A 62-year-old woman with chronic PE

CT shows striped shadow in the right lower lobe, with
fine granular lesions.
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Table 1 Frequencies of GGO and mosaic attenuation Table 4 Distribution pattern of GGO in pulmonary
pattern for all disease field
mosaic sonal all patients | chronic PE PPH with
disease all patients | GGO | attenuation p with GGO with GGO _
predominance - _ GGO (n=10)

pattern (n=22) n=7)
acute PE 2 0 0 upper 2 2 0
chronic PE 14 7 6 lower 6 2 2
PPH 25 10 3 diffuse 14 3 8
Eisenmenger syndrome 6 3 0 ¥ test P=014
collagenosis (SLE, MCTD) 5 1 1 subpleural 11 5 2
cor pulmonale 1 1 1 central 2 1 1

¥ test P =0.066
Table 2 CT findings in patients with chronic PE, and
PPH Table 5 Classifications of mosaic at-
all patients | chronic PE PPH tenuapon pattern in patients with
(n=53) (n=14) (n=25) chronic PE and PPH

GGO 22 (41.5%) 7 (50.0%) | 10 (40.0%) grade chronic PE PPH
mosaic attenuation
pattern 11 (20.8%) 6 (42.9%) 3(12.0%) 0 3 29
septal lines 5 (9.4%) 0 4 (16.0%) 1 1 2
honeycombing 4(7.5%) 0 2 (8.0%) 2 1 1
nodules 4 (7.5%) 2(143%) | 1(4.0%) 3 4 0
emphysema 6 (11.3%) 2 (14.3%) 3 (12.0%)
bronchiectasis 2 (3.8%) 1(7.1%)
pleural effusion 10 (18.9%) 1(7.1%) 8 (32.0%) Table 6 Relationships between pulmo-
pericardial effusion 25 (47.2%) 4 (28.6%) 16 (64.0%) nary artery mean pressure (PAMP)
cardiomegaly 45 (84.9%) 7 (50.0%) | 25 (100.0%) and distribution of GGO
rPA >1 43 (81.1%) 7 (50.0%) | 24 (96.0%)
lymph nodes 5 (9.4%) 0 4 (16.0%) GGO grade 0 1 2 3
granular shadow 13 (24.5%) 3 (21.4%) 6 (24.0%) PAMP 46-60 4 0 9 3
liner shadow 3 (5.7%) 1(7.1%) 2 (8.0%) (mmHg) 61-75 6 0 0 1
parenchymal shadow 7 (13.2%) 5 (35.7%) 1 (4.0%) 76-90 0 0 0 1
dilatation of
subpleural vessels 5 (0.4%) 1(7.1%) 3 (12.0%)

Table 3 Classifications of GGO in all cases, and pa-
tients with chronic PE, PPH

d all patients chronic PE PPH
grade (n=53) (n=14) (n=25)

0 31 7 15

1 11 6 2

2 3 0 2

3 8 1 6

K &

Table 112 GGO & B A 7837 — v ORKEBIIBIT S
BEZ R L7, S 5IZ49ER B X U chronic PE #, PPH

BIZBIT 5 CT Bt i O#E % Table 212F & 7=,

O GGO

Table 7 Relationships between PVR (mean +SD) and

distribution of GGO
GGO grade 0 1 2 3
PAMP .
“PCWP (mmHg) 520+86 400+1.0|465%55
mean + SD

Table 312

GGO o #£fE & chronic PE 83X O'PPH & @

B9 4% % /9. GGO 1Z chronic PE T 14 # ¥ 7 #I, PPH
W& OMEIZIX, Fisher

T 25 e 10 B THE
FHEEICTAEEE 2RO o7 (P=074)
EROREICEZE L TV,

DEFRER
i,

)
=50

3512

2O LNz

Bl 66 F TA grade L BEDHA 725 72D
PPH Tl 10 B 6 2% grade 3 TH o 7.

ETHRET S E, UM=131x L CHlA1E 14 THEEE
RD LNz (p=0.033).
OB LT, k- THiELSL X O

chronic PE Tl 7

WAL,
Ihe Uk



488 ELERYESA

BT - B EERL A D FEi 2 47 > 72 (Table 4).
SIERNCIGET 2 FHIEE LCid, TS~ F AW,
W~ F AMEO 5 &R REBIAE <, LIS - fili

MREN O GHELh o7z (WFhd 9%).

@OFFA 787 — >

Table 5IZEH A 7 3% — > @ chronic PE B X Uf PPH
BT 5 grade 5% R

chronic PE #1T 43% (14 Birh 6 1) 12D SN0
WKL, PPHHBITIE 12% (25 Bl 3 61) & 2o 7z,
Fisher D EEMEFREELTH W THREESHL O NI
(p=0048). F 7z, chronic PE % W7 &R BT 5
EWA 787 — OB 13% & chronic PE Bl 05
D1/3UTT, AEEZAD]: (p=0049).

i I2B81) %5545 2B LT, chronic PE BTl 67%
6B 46]) Hgrade3 R L7zDICH LT, PPHT
id grade 3 Z/R L72BlEFRO SN d o 72 SIER % M
FLTYH, grade3 DV FAMDOGAZRL 2D
chronic PE BIO A TdH - 7.

@K (parenchymal shadow)

Jifi 4 28 @ B2 12 B 5 1 @ wedge-shaped opacity & L T
W EN D, BEIIBIEEREE & O XK T
Holzh, GGOREW A 788 — v DR, Mol
HEOLEE BEIZ L7z, FIKE & acute/chronic PE @
B2 L>THY, 4B OMKE Tld chronic
PE 14 #5561 (36% ) ICHEEE S 7=, 2 st LT PPH
T 1BlOHT, Fisher IEMERMREIC THEEDRS
7z (p=0016).

()72 i) e R

PPH #1® 16% (25 Bl 4 B1) 123D 7Dz L T,
chronic PE I TIZEBICB W TIRBEDRIE 2 5 T X
Lotz (p=028).

®ZF Dt

PPH 2BV TEFITOIEREZ MV, 64% (25 B 16
#l) TOBEERSE SN OEEREE S 16 FICE L T
GGO grade ¥ & DI #1479 &, grade 02510 #1,
grade 1 21 %1, grade2 »%1 %1, grade3 254 B TH Y,
BHEPIRZ & OB S 0 CTld e h o7z, F72, Highik
I (rPA>1) . AHZE O KIE, PPHBIT96% (25
B 24 $1), chronic PE 1T 50% (14 It 7 1) 1272
oMz (p=0.0014).

BRI L CTIRAEF TOMEEA 1/4 55 (53 #1rh 13
$1) G, chronic PE & PPH b FIEDOHETH -7 (p=
0.73). F 72, MK o 10 B 8 6 % PPH 4 B A% 5
W7z (p=0034). O, ££lcm =Wz 5 H#EkhEY >~ /8
HilEARBI5 Bl 5+ 4 61% PPH A5 ® (p=0.18), chro-
nic PE BCl3 ) ¥ 8SEilER %2 B 2 d o 72

Eisenmenger JEERE T 25 (6 BIfF 3 61) ORERIT
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Fig. 4 A 42-year-old man with PPH
Dilated and tortuous small vessels are seen in the right
subpleural zone.

GGO A% b, 434k PPH Bl & ML TV AN (1
B ~MET (2 681) B TH o7z BIEHRTIZS Bt 2
Bl (40%) THMEALD R SN/ OPUETH - 72

© GGO D434 & MBhAR -3,  ili i KT o> BY 2 12

GGO D4 Aii (grade) & “F3 1+ @ B4R % Table 6127~
9. GGO grade0 & grade2® M Tix, UMZEIZTU
flE=4 12 LCHEAME O (p=027) TH O AEFEIIRS
Nano7z. 72, GGO grade 0 & grade 3 D TIE U
=230k L CHE RS (p=0.86) T, & grade
LK grade E CORBEET RO Lo 72

%72, Table 712 GGO D43 Ai lZxtitn 3% (MiBhIk 4
JE—NGEIIREEA L) %, Il = EEEZE TR L.
GGO 734 OFEEE & Jifi i 3 HEPt & oo Bk 13 GE < & 7%
noiz.

z =

Sl oBErC, PPHIERNIZEE®D 515 GGO A% grade
3 DL A & NS IR 2SR A > 72 Z L iE, chronic
PE L o@EMicHEHEEbNA. L L, GGO ik PPH
WREEOSWEEZ LI1XE 27, Nolan 512 X 11 PPH
D 25% DA GGO xBD/-L SN, EDHFEDHRT
FeRBZHLELHIINETH 5. Resten H D
TIE GGO Z 7= PPHIER D 80% % grade 1~2 & FF
flilL TW5Y. GGO EMFENDIRNT D H T ARDER
VAN SR ZE LR R L, A 0 o3 L il D AR I Bk %
AREL/~7u7 7 —VHEDI VAT O — VAL
ENTWE, e REATRDLND D, —HIYIZIE
VOD (#&ih) ICREoOBVERE THENEL LY,
M DORERETT W% B 2 LEBH 5.

—7i, chronic PE T T #0546 % 7R3 GGO
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JEBIZS 7T IR 5B (T1%) %7z, BiAlZE & FAR, /I
KRMBIZ X BREEIERMIC AT B EELZONS. Jifi
BIIRIICK & 2R Z BT T E R WIERICB W T, GGO
DGHEBW O —BhC % 2B H 5 A%, EBRICIE
GGO V' F AMD 5 Ai % 78 & 72> PPH il & 851X A

chronic PE T i patchy |2 vascularity @ 4> L 72 28
Kedig &, ZORMAOIEERFEIL O MBE A IC L S
CTREDEVNHETA 73— LTHENS.
EHA 7 3% — 1%, PPH B LU chronic PE I T.OJR
P - BB HROBIEIME L ) HESEVwE SN B,
Bergin 51, &R ECT 2 W 720ii& IUFE O %% K 2
Wr %, chronic PE & ZNUANDOERKE L 2 &R T 512H
720, JREE REEL IT97% & IEH ISR & U
LTw3?Y, SuoEtTd, chronic PE &fLoFE &
OB TEFA 737 =V BIORREOFEICEEEY
MR TE T

chronic PE #1 & 13%} FRAYIC PPH B CTE A 7 /85 —
YERRTEINS R I2FHr S, WHETOMATEIRED
FrZRTHLEND S, chronic PE Bl ORI A2
L o THEMEO MK 2B LCBRIEL L 72356
&, PPHBIORIZMI/NEN RO HBEIREZK L, N
JE D At & PGHEIZ & D Ml % DIRZIR TR 4 I IMFE A
TLZGETERICENELEEZZ 5N 5. PPHAI
TR IME 2 % § 26253 5 £ TR FEIE O MR D
T 2SR & b, MRS OK b k& T
5.

Wi MEIED CT iz o CHRETME T, PPH 3
%1, chronic PE 1 I M5~ 145 o BRI O JLFR AR
o7 (Fig. 4).

Jili L5 D AEPT OB I A o TR O FE R AT & 7
D, MEIER & UCHE - BRIk L 72/MiE o o vl Re
WEZ L5, it PPH 362 LT GGO D4 &
3% &, grade 0481 %, grade 1431 %I, grade 3 7%
1BICH o7 BaZedsS PPH & chronic PE & O#7)
FMIZE %257, GGO D4 & DR & /R 2 v,
i B AR = D TEAE LS AE D BT L & L CHH o W REME DS B
5. ¥7:, PPHBITHEDODONEEYF AL 7 37— D
grade MLV D b, 2B MFAL T FBAL ASBR R 1Y 7 # BH
ThHhrIOLTFHENS.

ZORIZ, GGO & EWA 7 %% — VIIWRAWICER
OREPER L. HEo T, EHFNC K > TEHEDORED
oo, AmotEtcd PPH 36, chronic PE 3 5l
THEFE S N7z, Chronic PE#I TiE GGO X W3 N d
gradel TH Y, WETEMNOGAZR L. YL 2
235 — 1% grade 2~3 TdH - 7z. —J, PPH 2 1T GGO
Morade3 DA ERL, TYFA ¥ /8% — 1346 T

grade1~2 TH o7, Ihbb, REFICBVNTLE
WA 735 — B D chronic PE B Tl T # AL I
grade 1 £ @ GGO i & 11, PPH ] Tt GGO # fir
DEFERNTHIANID 5.

EBROBROBIGIZB VT, GGO & ¥ A 7 /85 —
> DRI OERZW 2179 OIHEELS TS558,
PLE®RH 6 Chronic PE &30, BLUOEHIKRERT
LUVF—RBIZI D Rz CEewilicBIT 5, H
M CT OFMEAITRBEINS.

% O, chronic PE THlifg & & 08 L 22 WIEEHI Tl it
Y SR EZEIBNIEIR SN2 Do 2K LT
PPH %% 25 B 4 FlICEEo Sz, PPH DAL OSER]
EOMTHEEZIHHTE R o700, LERED
AL THRNDOSE 5 LSS,

Jili B O R i S & i v I AE ) FE BE & 0 B A A
AHERIE, CTORZ ) —= v 7R e LTokd
PRSI NS, 22T, SO T PPHIZBEMED
H o 72 GGO & ZE MBI IR FIE & o B4R % BE L
72, S EIOFGHER] T, MigRFSE 556mmHg T GGO
D54 A8 grade 3 # /R ¢ IR, FEIE 68mmHg Tt
WCREFT R Z RO R WHIASRIAE L T, HREERET
b, RO & FHIE L ORICHBIZR SN 2o 7z
Jifi M TR P B TR A% <, R & 7 5 Il L i 28 3
HoTOHMBSMEZFRI LTI v, —iRIC, ARbiL
BIRAS1/3 591294 L TR TLERF O BB R A _E5-
LI 5 & ENT WD, it - TREO 54 & B Ik
BWEIPFATLTREI L 2wEBbhs, $/2 A
e & A FT B e KM O B O RGOl LA T & 5
Jiti B/ A Ml 7S i e O AHBI BAFRATRE S T 5728, 4
o] DARESCRili M BT FAUE & B iR S & ORI
ZIEHMR o7z, FOREE LT, fWPEoRES
DEPBITOHNS. SRIOMFHES O, EREH
HELThoUZETCOMMBREVHILEL L, F/2, Bk
OB % & TIERFIEH A S CT fT £ ToOMM b4
Tho7.

PPH & ORI ASE B 205 B & U CHli iR P 28 M B
(VOD) 23%F &b, VOD OEFEERIE PPH & Ak
7EDS, WRED FEREDMFIRICH 5. Ca HibigE R PGLE
H %3 2 BUCHiAKIE & 2 2 W REEDSR <, Wik 1
FEHORTRITT2% LOAEDLNTFHRARZEETDH
59 ft5T, VOD X PPH LGSt ARL2Y, 0
ENIIEFICEETH 5.

JNZE R B BE D I X VOD 1248 8 7 CT AR R & &
L, VODBI®D 93% ICR D LNzt DMENRDH LY. 2
DITHRTIZ, PPH FEG] T/ FEEENEIE X 13% 127280
Sz EiIh T, T/, #BEICIZ/ERRERED
JEIE & GGO Dl % 385 5 ¥4 2 VOD Z/Rgd 5 45
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BUNENEOWREN R ENRTVEY, SOk L2 DMK
T, VOD B S NEMIEE TN TV WS,
PPH IZFR» T#E 2 % & GGO B X UV/INEER g hE D j & O
HOHE I BNCROSNTzDATH - 72,

PPHHITHR &N 5 /NERFREEILE O 1B L Tl
EREINT VD LEAZ L. VOD HiE B < il B ik 12
JRHRIE % 580 72 Bl i ShTB ', VODIZ & % ili
TR AE W2 B > TH: U7 2R o RIS o 1] B A5%
ZHNTWwWA, PPHB XU VOD O @D G EDLE
fEEHby, MEBICA PO THERETLEENIELZD
na.

F72, VOD IZHFRI A L & UCHebs ) > /iR
HHESNTWLY, SHoMETid, PPHANIZBWT
16% I lem 282 %) Y 8{ilERSED SNz, X
Wk 1 VOD Bl 80% (ZHEkE ) ~ 2 3Hilfli K % 529, PPH
BITIHIER LS R oz SNTEBYY, SHOFK LD
WMELIERLDLLDOTH L. MAREKEATIED DA, VOD
EDEINIE SR LMEAPLETDH 5.
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PE B T3l T EM D54 2R L7z

2) chronic PEBITIXESF A 7 Xy = 22TV
AR SN, MEEELIZHE ) RIREORBLE OB
RN o XoF (Wl

3) PPH & OB D H 5 GGO B LT, MBIk
IRl A HEHT & OMHBIBIARIL, FEBITE b o 7.
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Abstract
CT findings of pulmonary hypertension

Yukio Inoue”, Akihiro Tanimoto”, Toru Sato” and Sachio Kuribayashi”
UDepartment of Diagnostic Radiology
“Division of Cardiology, Department of Internal Medicine, Keio University School of Medicine

For the treatment for pulmonary hypertension (PH), the differential diagnosis of its causal diseases is essen-
tial. To determine whether X-ray CT is useful for differentiating PH, we reviewed CT findings of 53 patients (18
men and 35 women, mean age of 44.9) given a diagnosis of PH, consisting of 25 with primary pulmonary hyperten-
sion (PPH), 18 with chronic pulmonary embolism (cPE), 6 with Eisenmenger syndrome, 5 cases of collagen dis-
eases, 2 of acute PE, and 1 of cor pulmonale. The intrapulmonary distribution of CT findings (ground glass opacity
[GGO], mosaic attenuation, striation and/or infiltration, and interlobular septal thickening) were reviewed and
scored on a 4-point scale (grade 0 : no findings, 1 : involving one third of the lung, 2 : involving one-two thirds, and
3 : diffuse distribution) by two radiologists who reached a consensus. PPH showed preferentially diffuse distribu-
tion of GGO as compared with cPE (p<0.05). However, there was no apparent relationship between the pulmo-
nary vascular resistance and the distribution of GGO in PPH cases. The mosaic attenuation pattern was more fre-
quent in cPE (43%) than PPH (12% : p<<0.05). Striation and/or infiltration was observed in 36% of cPE, but only 4%
of PPH. Interlobular septal thickening was seen in 16% of PPH, and 0% in cPE. Evaluation of CT findings is useful
to differentiate PH.



