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High-resolution CT findings of
Pneumocystis carinii Pneumonia

Hiroshi Tsukada, Norihiko Yoshimura, Takako Yamamoto,
Naoya Koizumi, Schinichi Akita,
Jyunichi Oda and Kunio Sakai

High resolution CT (HRCT) was performed on 7 patients
with pneumocystis carinii pneumonia (PCP). Six cases were
proven bacteriologically by bronchoalveolar lavage; one
case was proven by autopsy. Three patients were re-scanned
after specific treatment and symptomatic relief.

All the CT scans were abnormal, usually showing bilateral
diffuse ground-glass opacity, through which the pulmonary
vessels remained visible. Chest X-ray, on the other hand,
showed a normal pattern in one patient. Other changes such
as air space consolidation (in 4cases) and thickening of
peripheral pulmonal vessels (in 2 cases) were also seen. Air
space consolidation was found in three cases with mixed
infection (cytomegalovirus pneumonia in 2 cases, aspergil-
losis in one case). No patient showed significant mediastinal
or hilar lymph node enlargement, pleural effusion or cystic
pulmonary change.

HRCT f{indings such as ground-glass opacity and air space
consolidation were shown to disappear in some cases of PCP
after specific treatment.

HRCT is useful to evaluate the sequential pulmonary
changes after the specific therapy.
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Bfi—a—2F 24 =% (LUFPCP) i1,
AIDS BHDAEB L U FEFER & L TRATFAEFEbN
BRCIECHIONT WA, FlAmsE, #HEE) > ESFED
B REG, ML o 2R B DD b BE
2, KEOREINHIF, PUEEH, PoAWE-Cm g R
IVET HDVIIBERESTA NS Z & TTRIRIER
EREICH) PCP 2R T 22 THMENTW B,
PCP D HAlEEICE L T4 F TR oftEd % &
NT & 72502, PCP #Ic (2 IEH A R 2 /R L Bz 2
TEHWZ ELIRE N TWw 3, CT %I High-resolu-
tion CT (LLF HRCT) I3MafpHAismic b, Moz
fb# BHicigiiT iy, BEoMRs & 00 2 IEREIC i
BTE2LENFHEiZRTENYY, PCPIcBWwTL£D
AHE» M2 NS, L L PCP® HRCT #faf L 72
BT, TOREBIFTRB L UTEEENZEAL
FRNDZ BRI EZE L Bb s, 4EFRL A
THl HRCT Ar i & M A5 B+ i L, S 51 CT
Fr R iE S ORI 20 2 i L 2o THIET 5.

MR EHE

MHIE, BRI B2 76 (Tablel) T, B3
B, ot 4 P fEEIE 38 M & 69 Ak E T 58 .
ERER BT A 7 0 — RG24, A7 o—EiEEEB &
* SLE (systemiclupus erythematosus) 1 #l, SLE 1 i,
HEAE ) o <iE 1), B »oSiEB L OB REMERE 1 41,
VMM 4 B & OFR @98 1 4.

PCPRIERMEHE L L T, £flic7 Vv F=YVwr >
(PSL) itk 227w A FiEEFZEINTEY, 1HlciE
O SR E: (R MRS 36Gy) &%, 1 BNCiE )L 2 HF
WA, 72 161TIE PCP o FRi#S5 & LT 2BIc—ED
Pentamidine Wi A#%%7% 2 LT\ 7z,

PCP oMz, 6#la 5 Xhfifapts (BAL) 2T,
1 Bl RERfRE I ThEZ S L7z, BALICTHERE 26
Fisp 2 Blicy A F AFa L LAk, 1HIICT 2L )L
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Table1 List of patients with PCP

Case | Age Sex Underlying Treatment Method of Specific Days PO2 LDH Course
disease before PCP diagnosis treatment (Torr) (IU)
1 55 ¥ SEL PSL BAL ST 2 68.6 2263 cure
Nephrotic syndrome (with CMV) (02:5 1/min)
2 65 & Nephrotic syndrome PSL BAL ST 8 46.9 2103 cure
(02:4 1/min)
3| 69 ¥ Nephrotic syndrome PSL BAL ST 1 87.4 1241  death
(02:6 1/min)
4 66 & Malignant lymphoma  Pulse Tx autopsy ST 2 35.8 973  death
Mpyelofibrosis PSL (RA)
5 51 ¥ SLE PSL BAL ST 9 52.9 7689  death
(with CMV) Semi-pulse Tx (RA)
6 38 ¥ Malignant lymphoma  PSL BAL ST 10 714 755  cure
Radiation Pulse Tx (RA)
(36Gy)
7 | 64 g IP PSL BAL ST 0 55.7 1856  death
Pemphigoid Pentamidine (with Aspergillus) Diflucan (RA)

SLE; systemic lupus erythematosus, PSL ; prednisolone, ST ; sulfamethoxazole+trimethoprim, BAL ; bronchoalveolar lavage
Days; period from apperance of PCP symptoms to CT examination, RA ; room air, CMV ; cytomegalovirus

ZAHYRER & iz,

BRI BRER D B % 722 i & 2 | PO2 LT % 386
THEFAER & LSA, THOFEES S CT MifTE To
WMIZ0HEA2S10HIChRY, FHL6HTH-7. £
7z CT MafThs ST #5057 Tlc e ST 2 fERIE 1
BT, 641k CT MifTikic &5 S 7z, %72 PCP Dbk
L7z 361TiE, CT TORBEEITRETH 5 7z,

X CT 13 B3 W1000 465 L, 4flliided & kmEiK
FTEHwRFELE. 7THIOHRCT AT 4 AJE 25mm + &
7 4 A lem, CT #Ei{£l: window level=—700, win-
dow width=1200 TR L 7z. M HALE 22 CT MifT
Bk 24 BRILINICHZ S Nz b o L Il L 72, HikIc B
W, Nl EE TE & WERDERZIRED L7 %R
7§ air space consolidation, Hfilfi&EEFEIFRETE 51T E
D& BE > 5 # R7 ground-glass opacity 3 & U fili
MAFEEDAEE - BB 2R Mk, S LICBEEoGhe
) osEilER, MRS O M E R L7,

& *

PCP 7T#lo B A5 E & CT Fr R &tk % Table 2
I L7z, WEEMER T, SKE#EB X U ground-
glass opacity ¥HliF9 & 0 Wl b TEi B AEH - TR 61
fzolzxt L, CT Tl ground-glass opacity i3 &Gl 4
EHc U F AMEIC IR > TR LN (Fig. 1), #UikEsR &
L Tz s 2 ik (2 R/NZERIREEE) o fB/ERkRT
RELT2HIicRENENDATH -7z (Fig. 4),

—%, WHMEMER T, 2HlicLr»RbNLhr-72

air space consolidation %, CT T3 4 flic B & 172
(Fig.2). F7:CT Tiig&Plic BREEEIBD LN DIC
LT, WEHEMERTIITIZTEFRTR B s 16t
Hotz (Fig.3), SHICHBEMERETIRAMIZL &
WEEHMTE L s 2oz L, CT Tldmfic &5
a1 Aoz, /2 CT TidBEaesic ko
FEE Mk % 386 5 PCZ (peripheral clear zone) it R, 4% 6
#iliz A o7z (Fig. 4).

Table2 Chest X-ray (CXP) and CT (HRCT) findings in the
first examination of 7 patients with PCP

Findings CXR CcT
Normal 1 0
Air space consolidation 2 4
Ground-glass opacity 6 7
Linear shadow 5 2
Distribution
unilateral 1 0
bilateral 5 7
upper zone 2 7
middle zone 6 7
lower zone 5 7
LN swelling 0 0
Effusion 0 0
Cystic air space 0 0
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Fig.1 Characteristic CT findings of PCP-CT scan demonstrates
bilateral diffuse ground-glass opacity, through which the pulmo-
nary vessels remained visible.

B ORI & B T X 2 3 6] T, ground-glass
opacity 3 L ¥ air space consolidation @t F 7= (2152
RGN, Bl 2 FIC IR T I B v T & SBATIC 4T
9 B #UkE&R | SCLS (subpleural curvilinear shadow) @
HEAR S (Fig. 4),

Zoft) > o<EilE R, MokB & ORI A AR
B b NICRERBIEFICB VT, WFnL @b bnidr -
7z,

ST &#1%* CT MiAT4#% 5 S iz 6 Blic W Tix, PCP
FHED b CT WiAT £ TOMMIZ 0~ 9 HE THOFE#H 3.7 H
Thotzh', CTHiATE TOMM & BHIBESBRED LA
N v 2RERE L OMICIE, W5 LHBIZES LR
oo iz,

FELEE 2 4T 2 72 1 4] 3 CT L ground-glass opacity
a) Hiiiam o ik

ZEL 725, WE R (Fig. 5) Tlg,
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fig. 2 HRCT scan through the carina shows air space consolida-
tion( 1) in the right lung in which the pulmonary vessels can not
be seen.

DB MY, b) Vo ERPLBEMIEE £ L L MR
L HMARE DR & v 72, PCP I U1 70 W BE5 H*
B bz,

% s

PCP i sg 22 ly, A& £8% A7 BAL % TBLB
(transbronchial lung biopsy) 7 ¥ TZc 2412 %%, PCP &
BHOWRARIEIIED TENZ 2%, [F8RE+T
VT EEPENVRBEYTH D, T22E AREIITI L
LTH, #EREITE L% 60 %% L vwbiY, H2HHE
LNLWEELH ), ok ) wihai3 ST AFIDERE
M LiIciREGEINBZEHEn, L > TPCPOZI

Fig.3 (A) Chest radiograph shows a normal or near normal find-
ing. (B) CT shows ground-glass opacity in bilateral lung fields,
especially marked in the right lung. Both images are from the same
patient on the same day.
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Fig.4 Improved case with PCP-(A) Five days after onset of PCP symptoms. HRCT scan shows diffuse ground-glass opacity with
peripheral clear zone (PCZ, T 1). Thickening of peripheral pulmonary vessel ( 1) is suggested. (B) One month later from (A) Ground-glass
opacity almost disap- peared. Subpleural curvilinear shadow (SCLS, 1) appeared in anterior and posterior subpleural region. (C) One
month later from (B). SCLS changed to ground-glass opacity ( 1).

HEED L I2DHI2IE, IFHREM A L) BRI RE D
IS N A MEH R D, SRl 2k , LA
TiZ PCPREINCIZREFREAZREILWZ 0D, 22
Ga ¥ > F Tz PCPRZEDRHIC B W TRREE X W2,
BRMEICRITEY, ZhonZ b kD, U AMMEEIC
EN 25 213 T 32 HRCT 25, PCP 0SBz iz 5\
THHIF S N5 IERFERRE & BbN DT, 4 EAREEIC
BT 5 HRCT pr R4l % ikl 7z,

1. MEBEMER L OB

PCP ? g8 HiAig I3 i M & 0 KR~ Lt 5 (& %
ETBLEbNTWEHY, HEAW 714 Tix ground-glass
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opacity kg = F4RIz, AT HEE 2 i ic oA
THMAEFEL Tz, LA L CTRTR X gL 728
£, BRTRICETOERFRLNIZY, 5450 ETHdl
BMEBER T EMFoRBELEMLIC WHenh 52 L
A L7z, F 2 EAE I TITITIER bz ]
Bl BWC CT LM &b fefiis i), MEhash
BHETIEFMC LB el TcELh 2 16w T
L CT clymiflc el Tho 72, oz eh
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Fig.5 (A) Microscopic findings of the specimen from lung showing intra-alveolar foamy exudate and interstitial pneumonia.
(B) Grocott stain of pneumocystis carinii pneumonia showing small round organisms within alveclar lumen.
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2. ¥ERERFD HRCT iR

PCP o» HRCT FriL & L T, @flicmifiifte s Atkic)s
A% 5 ground-glass opacity 2558 & L7z, BB 1 #lo
JRELRE T PCP ic BB 2o A RAEEH S iz 2%, [ L
{ PCP @ HRCT Fri##t45 L 72 Bergin 594, 14 4
#liz ground-glass opacity #38&HTE D, 25 b 1144
@ TBLB o4kl pEEypr R & LT, a) MifaEn
ICALNE 74 7 oMb & Y 2 Bk E Y,
b) FE-CHINEENEIC & 2 ilasEDRE, @ 2 SnfEE
I TCw5b, £/2PCP11#Io» HRCT fr B # 45 L 72
Moskovic 54, PCP DRy & L Tl o £
AMED, FHIHAIIC BT 2 BEOME#EN FRARLE
“fine alveolar consolidation” * I L T 8% (73 %) i
Rohfzr#HELTBY), Z2oBEREEHEzoH WL
ground-glass opacity & CT LE—a s & Bbh, il
M E A M ground-glass opacity i3 PCP o4kl
DY EDEEZ LI,

L#* L Moskovic & 'V(Z = ¢ ground-glass opacity |21
> TRELEDNRE L 9#] (82 %) 12 biz & Wi
LTwad, HEBIBWTIRELEDIFEIZED L
3, ground-glass opacity # 4T L T 2T 2 MRk
(2 KRAFERIFREE) OMEERRATR %2 261 (29 %) 2@ 5
DAHTH -7z,

X LIz HEBI 48 (57 %) iz, air space consolidation
AA G Lz, Bergin 594 361 (21 %) IR RATH
7z EHE L, JREENYIC I3 PR @ ground-glass opacity
i2lL, Bz X0 e EE R N 2 & ORI il fa B
KBETW3, THbLBEMOBENEHIBE RV E L
THA T EDTIE Wi EHEHI L T 5,

PCP I BW TSRS I A P A e LRk
DB HEIC 2 LB A%, air space consolidation @& &
N2z EHEE 4 B 2 Bl A b 2 a oL vz, 1T
3T ZANNNX N ADIRABUDF S Sz, Aafedt 52
PE L2 8B A+ AH a4 A% CT R T
Y, F 72 Kuhlman 595 8E L2 90T A~ X2
%o CTArRTY, BEFITRSLMNZ LI %4 air space
consolidation 2§DV & DL LTEITF LN TS, L
72#*= T CT k@ air space consolidation #* &, Bergin!®
5 HHER] L 72 PCP O RMBEDE %2 L 72 b D,
TANAREDEAERICLE 20 DEHNIHRBETH 5 &
Bbni,

PCZ i3 B B# Tix 6 #] (86%) I A & #, ground-
glass opacity I2 K\ TEHIC & & L7225, Moskovic
LW 1H (9%) icLrRonad s tfEL Tw
5, Lo LAhic PCPIckiT 2 PCZicBL T
W T, BERED L ICEBEEDR RSB, O TES
BomEIHAIND,

) ol lKIE, HEAITIE 1ELED LT,
PCP Tid#iZepr R & Bz F - etk iaizic B
L Tix, Moskovic 52 14 (9%) THRLN2 &H#H

SE TS5 A 25 H

T flh 6 4 373

#. & 512 Kuhlman 5%, PCP iz BT 2tz o
HE Mo g R4 BEIC L AIDS BETHEIZ £ 4
BHENIZEHEL TWHD, BHRATIEIMLES LN
wiproiz,

3., BEBEOHRCT R

JRHED I L ), ground-glass opacity % & UXIZ air
space consolidation @35 F 7z X AT & L7z P7,
WELEAHIC 13 PCP iR A & 2 Ml BN o) ik 4k i
Hggp=e il Fa B o Y7 IE o Ml i o s & St L Tv B o
EHER S B, HERE 3 F 2 Bz B v T ground-glass
opacity DFECLEVy, SCLS A B F 72137627 % @
DRSS LN, BEMRE L CEMBRICEOL 22
BN D#EEBIC BT LRBEOMRZR2 38O TB
N, SCLS B R RTH Y, AEBIRA 2
RTlxweBbhi,

4. RELCHRERTE TOHBE CTHAR

ST &K% E-aiic HRCT % Madr S L7z 6 I TId, i
& Hiz HRCT #MfifT L 7z 4EPlic BvTd 9 B HicHifT L
ZgEFNC BT h, MWEPEDTE AR ground-glass opac-
ity #7Ee 6 N, FEEH b HRCT MdT 2 ToHO MM & &
DIaHS ) R FRHEE & DI I S 2 2 HBII RS b ke
otz ZHZ Xk, HRCT iz Bin7: PCP o {4 i |/,
B, A2 DREW O RIEA KBS PCP DR EEDFEEE & v
STHEFICE->TERENBZERTBLTWALDLER
bz,

LIEEB7Hlo PCPicdt#i4 2 HRCT AR & L T,
PCZ # 4 9 mifll 14 O £ A ¥ ground-glass opacity 7%
FuiLaht, ZofrRix PCP &2 B S A RERAY 2
BoCidZe <, BEcre g ge, FhiokBE, Wl o, SE M
#%, MRERFEFICEWTLRD LN L, @EPEEL T
F/NEFLG RIS RDIRBEE AR 6 L B A OCT Hig o
B &% 205, FoMoE & Om&RT RO A TOERNIZ
HWigr Bbn s, LarL, BMEEPCP2ELNE L%
WIRTFICH 284, ThbbRERaitichd s BHICIF
WRAE K O EAL R b 7254, FRBAULHBETH S
HRCT # F4ici79 2 ki, BERof etk 51
DIEFEICIEET 2 Z L AT & B 726, BHEAT R _-odsR
T RIT B Y, BREGREOHEEIZL ) PCP @M
FEREDES, HIFcHEELFEHICHETEZ2 L Ebn
5, LoTPCP2IizBWw Ty HRCT 3 EE LKA T
HhrFEZ LI,

F & &

PCP 7 o # AR B & G #E% o HRCT fr %2
Lz

1. PCP o>yl 4cE o> HRCT pr & Tk, PCZ # £
5wl PE o £ APE? ground-glass opacity AYRFEIOY & &
Z bz,

2. air space consolidation |3 PCP @& {MFLEE sl
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T 53 0, IREEIUC L 2 L Dh O8N HKE
Bbiiz,

3. HRCT l3 M AL E Iz L, REEORLMFR
RHBEDIBICHATH Y, F2ibHh £ 8+ 20
IZAESLD T EHordr - Tz,

4, PCP @F4En &5 HRCT MidT F TR & @i e
EDMNTIZW & 2 AHBE R S U9, Mg Ar R 2 o5
Bl a3 RAE PCP o RENRIE I EAGEN2 L0 L B
bz,
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