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CLINICAL STUDY OF SARCOIDOSIS WITH SPECIAL REFERENCE TO
SIGNIFICANCE AND DIAGNOSTIC VALUE OF #*'T] SCINTIGRAPHY
AND *™T¢ PERFUSION LUNG SCINTIGRAPHY

Yoshiki HIROSE *

(Received for publication June 19, 1987)

Both ' T1 scintigraphy and *™Tc—MAA perfusion lung scintigraphy were performed in
31 patients with sarcoidosis and the perfusion lung scintigraphy only was performed in
additional 11 patients. In order to evaluate the diagnostic usefullness and the significance
of these methods, the scintigraphic findings were compared with other clinical findings such
as chest roentgenographic findings, pathological changes on the biopsy specimen, levels of
serum angiotensin converting enzyme (ACE), pulmonary function data and so on.

From the present study, the results were summarized as follow :

1) Diffuse ®'T1 lung uptake was observed in 23 cases (74.2 %), but its intensity was mild
or moderate in most cases.

2) The intensity of Tl lung uptake had a tendency to be related to the quantity of
abnormal lung shadows on the chest x—ray film, the frequency of epithelioid granuloma
on the biopsy specimen, levels of serum ACE and serum lysozyme. However, no good
relationship was obtained between the intensity of **'Tl lung uptake and pulmonary
function data or the intensity of alveolitis on the biopsy specimen.

3) There was close relationship between *' Tl uptake of hilar or mediastinal lymphnodes
and chest roentgenographic findings of lymphadenopathy. In mediastinal lymphnodes,
however, about half of roentgenographically negative cases showed 20171 uptake.

4) In the ™TI myocardial image, visualization of the right ventricle and the myocardial
perfusion defect were revealed in 17 and 9 cases, respectively.

5) In the perfusion lung scintigraphy, perfusion abnormalities were observed in 41 of 42
cases. They were more frequently observed in the upper and/or middle fields and peripheral
areas of the lung.

* From the First Department of Internal Medicine, Shinshu University School of Medicine,
Matsumoto, Nagano 390 Japan.
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Table 1. Relationship between Grade of ?°!T1 Lung Uptake and
Chest Roentgenographic Findings in the Unilateral Lung

in Sarcoidosis (N=62)
Quantity of Grade of %°1T1 lung uptake
abnormal shadows - H + —
+ 2 5 3 0
(N=10) (20.0%) (50.0%) (30.0%)
+ 0 8 6 2
(N=16) (50.0%) (37.5%) (12.5%)
— 0 7 12 17
(N=36) (19.4%) (33.3%) (47.2%)

Table 2. Relationship between Grade of °!T1 Lung Uptake and
Frequency of Epithelioid Granuloma on Biopsy Speci-

men in Sarcoidosis (N=31)
Frequency of Grade of %°!T1 lung uptake
granuloma #, + + —
H— 7 2 2
(N=11) (63.6%) (18.2%) (18.2%)
+ 6 4 5
(N=15) (40.0%) (26.7%) (33.3%)
- 0 4 1
(N=5) (80.0%) (20.0%)

Table 3. Relationship between Grade of #*!'T1 Lung Uptake and

Intensity of Alveolitis in Sarcoidosis (N=3D
Intensity of Grade of ®'TI lung uptake
alveolitis H, H + —

+ 3 2 3
(N=18) (37.5%) (25.0%) (37.5%)
+ 8 4 4
(N=16) (50.0%) (25.0%) (25.0%)
- 2 4 1
(N=17) (28.6%) (57.1%) (14.3%)
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Bovt 26 I TIE, PN TIERE (#) BLEy 1561 (57.7
%), (+) 9B (34.6%) &L, (=) »m2fl (1.7
%) TH-1o LipL, FHEFEEASERED 36 it 19§

(52.8%) THHEREEHD, LhrbTH (19.4%)
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Table 4. Relationship between Grade of 2°!T1 Lung Uptake
and Clinical Feature in Sarcoidosis

) Grade of #!TI lung uptake
Clinical features No
e, + -
ACE >40U 21 12 (67.1%) 5 (23.8%) 4 (19.0%)
=400 8 1 (12.5%) 4 (50.0%) 3 (37.5%)
Lysozyme >11ug/m/ 16 7 (43.8%) 4 (25.0%) 5 (31.3%)
=1lug/ml 3 1 (33.3%) 2 (66.7%) 0
ESR (1hr) =12mm 13 5 (38.5%) 5 (38.5%) 3 (23.1%)
=1lmm 16 8 (50.0%) 4 (25.0%) 4 (25.0%)
Mantoux -, £ 20 10 (50.0%) 6 (30.0%) 4 (20.0%)
test + 7 2 (28.6%) 3 (42.9%) 2 (28.6%)
Extrathoracic + 23 9 (39.1%) 8 (34.7%) 6 (26.1%)
lesions - 8 4 (50.0%) 2 (25.0%) 2 (25.0%)
Moist + 3 3 (100%) 0 0
rales - 28 10 (35.7%) 10 (35.7%) 8 (28.6%)
Fever + 11 5 (45.5%) 5 (45.5%) 1 (9.1%)
— 20 8 (40.0%) 5 (25.0%) 7 (35.0%)
Shortness of + 8 6 (75.0%) 1 (12.5%) 1 (12.5%)
breath — 23 7 (30.4%) 9 (39.1%) 7 (30.4%)
Cough + 13 6 (46.2%) 4 (30.8%) 3 (23.1%)
- 18 7 (38.9%) 6 (33.3%) 5 (27.8%)

ACE:serum angiotensin converting enzyme,

A2 L5HITIR () 261, (+) 3BITHD, ML
ZRUEZ 1B GRRofER] 4) 13 (+) LEEOERKY -
1o

3) VT 4R & TBLB rRic2 W T

a) F ERRAMIEPEEE & oBdic > W T (Table 2)
: ZERELE, 31 Bt 26 B (83.9 %) Wi, WIFHE
B BT ERE (#) DILEoHBRES 2 &, W
fE () BET 11 HIdh 761 (63.6 %) &k bERT,
WOTHIEE (+) OB TR 158t 66 (40.0%) T
b 5H, A (-) BT 5 HILpnBRES W LR
TH v, T FHERE & NI & ORI S B A
Hbhi,

b) M2 E OBEIc> W T (Table 3) : MREXED
FERE & 2 T] AERE ORI, MR - 12
7, KABRR S DIERI T I1E, Rk o fic bt UMisERg
(#, ) OFIHZ W EREIZR U T

4) VT HAERERE & BREEEIRAT R & DBA% (Table
4) : [ ACE & OBEf% (Fig. 2) 13, MR (4, #)
BTR1MZBRE 40U/ mIUEOREEERL, &
129U/miTHo, (=) BR19U/mi» 5 62U/ml®

ESR:erythrocyte sedimentation rate

M e 5, SEEfETIE () DILERE 73+26U/ml T,
(+) B 49£15U/ml Kk U (=) B 43+13U/mlic kL
BFRICEMETHY, F/, (+)BE () B EE
OEZER LIz, B, (1) E1HlosT, 0 ACE
H1348.8U/mlTH -t BEENPZBE, ACER
il 21 FlT i, IR () DlbEds 1261 (57.1%), (+)
5% (23.8%) THHH, (—) b4flicidi, ACE
EIEE 8 flTid, MR (#) 141, (+) 441, (=) 3
Blchry, (W)o1plR7LY F=vor&EHTH-
77

My vV F— sl OBfREAS &, MR (+) 2
EBETR 273213, 4pug/ml, (+) BEi312.3+3.66 ug
/mil, (=) B1315.0£2.54pug/mlTHy, (#)BE
(+) B EORIcEEEEZBD I (p<0.05)s —H, VYV
F— LEE 16 Bilch 7 H) (43.8 %) MHERE (#) T,
44 (25.0%) 2 (+) THbv, 56 BL.3%) i3 (-)
TH -1,

Z D3, EHROTRILE & OBIE D TV,
HEBREAR L (4) D EoEREAETZ W ER
iKh b, Ff, Kt s HFERGITH (4) DLERNZ
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Fig. 2. Relationship between Grade of 21Tl
Lung Uptake and Serum Level of Angiotensin

Converting Enzyme (ACE) in Sarcoidosis
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W E R Ltce 1B, MAEEIRE~ET, R 19 #,
B, L% 36, BF 26, BN, R, HTRAKL
BicH o, MAREERLZWHNE8HITH - 1,

5) LT RREETERE & IMikkEEIC > W T SRR
ke B G % A 5 & (Table 5), EHEASEFIHIC
B o1, Vo /Vys ®3.10=1.30% T PaQ, D 78.3
+6.34 Torr DA Tdh 50, i (+) B3 (—) B
U FEV,o %, Vi, DLco, % DLco RU PaQ, (&
[EfE D, —F RV/TLC KT Vs / Vys REBEOEHE %
Kltze LU, BAEZEI PaQ,® (4) B E (+) B
EDRICED NI DATH - 12, A, FERERT O
$E 13 (Table 6), RV/TLC 13 26.7 %, V537.9 %,
Viso/Viys4l.4%, SaEHEH (Raw) 23.3%, DLco
23.3 %, Pa0,39.3 %DM 20 BAMOERTHY,
RV/TLC, Va5, Vso/Vas, DLco R Pa0, %&ED
HERMIMEERCZWEASA SN,

B) MTlvvFicksfifI%OHEREY v ocHiOR

HifEIz>WT (Table 7)

Y v oNEiic oW T XBEE L TOERFAE
PUTIAEREE A 1 A BLICRET S B &, XRS5
BT, R (+) 2366 (65.5%), (+)» 1341
(23.6%) THBHH, (=) 6% (10.9%) A5,
—7, XAREWTHlc, B (1) ke, (H) 281
B (14.3%) OAT, (=) B6Hl (85.7%) TdH -1,

MEPR Y vosHENCBAL TR, X RN 20 Bl Tid, R
(+#) 1381 (65.0%), (+)TH (385.0%) TH - 1o

Table 5. Mean Values of Pulmonary Function Data according to
Grade of 2%T] Lung Uptake in Sarcoidosis

pulmonary

Grade of 2'Tl lung uptake

function FHTT ¥ —

tests No Mean + SD No Mean £SD | No Mean = SD
%V C (%) 13 100.7 *£17.0 9 102.1 £15.9 8 106.3 £14.1
FEVi.0% (%) 13 81.3 = 6.95 9 79.8 £ 9.34 8 86.0 = 6.95
% TLC (%) 13 101.8 £21.6 9 93.9 = 7.84 8 97.5 £15.7
RV/TLC (%) 13 37.5 £ 7.41 9 34.9 £ 6.61 8 33.7 £ 7.37
CV ) 12 0.50 £ 0.28 8 0.45 £ 0.20 7 0.48 = 0.30
CV/VC (%) 12 12.5 + 5.63 8 14.6 + 5.83 7 13.4 = 7.82
\./25 ( //sec) 13 1.35 £ 0.77 9 1.07 £ 1.14 7 1.91 £ 0.79
Vso / Vas 13 310+ 1.30 | 9 256+ 0.72| 7 288 % 1.0
Raw (cmH,0///sec) 13 1.64 £ 0.61 9 1.87 £ 0.89 8 1.25 &+ 0.48
AN, (%) 13 0.95+ 0.71 9 1.26 £ 0.95 8 0.75 £ 0.28
DLco (m//min/Torr) | 13 25.5 + 8.73 9 25.3 £ 6.05 8 27.8 + 8.64
% DLco (%) 13 103.1 £26.9 9 104.2 £22.4 8 109.3 *£14.2
Pao, (Torr) 13 78.3 £+ 6.34 8 87.7 + 8.31 7 83.7 £ 5.69
Paco2 (Torr) 13 39.6 + 5.04 8 37.5 £ 5.12 7 36.7 £ 2.39

Pap, (#f, #) vstH: p <0.05



566 % ® ®e62Bk B 15
Table 6. Relationship between Grade of 2°!T]1 Lung Uptake and Prevalence
of Pulmonary Function Impairment in Sarcoidosis
Pulmonary Grade of %U'T1 lung uptake
function tests Prevalence
(abnormal range) #, H +
%V C (<80%) 4/30 (13.3%) | 3/13 (23.1%) | 1/9 (11.1%) 0/8 (0%
FEV, % (<70%) 3/30 (10.0%) | 1/13 (1.7%) 2/9 (22.2%) 0/8 (0%)
%TLC (<80%) 3/30 (10.0%) | 2/13 (156.4%) | 0/9 (0%) 1/8 (12.5%)
RV/TLC (=40%) 8/30 (26.7%)| 5/13 (38.5%) | 1/9 (11.1%) 0/8 (0%)
CV (=10 1721 (3.7%) 1/12 (83%) | 0/8 (0%) 0/7 (0%)
Cv/vC (=20%) 4/27 (14.8%) | 2/12 (16.7%) | 2/8 (25.0%) 077 (0%)
Vas (14/sec) | 11729 (37.9%) | 5/13 (38.5%) | 5/9 (56.6%) | 1/7 (14.2%)
'\./50/ \./zs (=3) 12/29 (41.4%) | 5/13 (38.5%) | 3/9 (33.3%) 4/6 (66.7%)
Raw (> 2cmH20/ //sec) 7/30 (23.3%) | 3/13 (23.1%) | 3/9 (33.3%) 1/8 (12.5%)
AN (>3%) 1/30 (3.3%)| 0/13 (0% | 1/9 (11.1%) 0/8 (0%)
DLco (<20m//min/Torr) 7/30 (23.3%) | 4/13 (30.8%) | 3/9 (33.3%) 0/8 (0%)
% DLco (<80%) 4730 (13.3%) | 3/13 (23.1%)| 1/9 (11.1%) 0/8 (0%)
Pao, (<80Torr) | 11/28 (39-3%) | 8/13 (61.5%) | 1/8 (12.5%) 2/7 (28.6%)
Paco, (>45Torr) 2/28 (C7.1%) | 1/13C17.17%) | 1/8 (12.5%) 0/7 (0%)

Table 7. Relationship of between 2°'TI Scintigram and Roentgenogram
on Visualization of Hilar and Mediastinal Lymph Nodes in
Sarcoidosis Hilar Lymph Nodes (N=62), Mediastinal Lymph
Nodes (N=31)

201 S
Lymphadenopathy No Grade of 29 T1 scintigram
on chest x—p + —
Hilar H 34 25 (73.5%) | 8 (23.5%) 1(2.9%)
lymph + 21 11 (52. 4 %) 5 (23.8 %) 5 (23.8 %)
nodes - 7 0 1 (14.3 %) 6 (85.7 %)
Mediastinal H 7 6 (85.7 %) 1 (14.3%) 0
lymph + 13 7 (53.8%) | 6 (46.2 %) 0
nodes - 11 3 (27.3%) 2 (18.2 %) 6 (54.5 %)

Xpkatk 116, R ()64 (G4.5%) &b
54, =7, (#) %34 (21.3%), (+) % 24 (18.2
%) BB I,

C) MTlyvF&Ga v v toxttt (Fig. 3)

PIT) & " Ga O v v F &2 HEFT L4 11 Bl coxthT
B, MFicowTiE, 8HITHEMS—RK LA, PT]
Gt " Ga BatEA 2§, P T1 &tk o Ga BEtEAs 1 Hlic
Ao, Fi, MifFY v 81T, 11526 Tl
B —BL, MY v oNETIRIFS—BL, 24T
ML) B ST Ga BT H - fo,

D) MTl Yy Fitk 304 2 —Viko\T

1) BERHHEICDOVT  HERMHES () ofilid
1w, (W) B 31 FIh 176 (54.8%) T, TDSB
KD USRI TR (22.6 %) TH -7z, LEBEXT,
WHO % 7o 3RO EHEIC AT 2 HEEABIE <,
LE - ABRAMFRE 2HEMD LR UHIR, g
() BlTd 158t 58] (33.3%) DBTH -1, fthd
KRR E ORRAE A % &, XEHEH L CHMBRES
HEENEOHIROMME Y v F EKREEEE O
KRB (4) B2 VERBISA S b (Table 8),
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Fig. 3. Comparison of Visualization of Intra-

thoracic Lesions between ?°!T1 Image and

67Ga Image
(®hilar lymphnode, QO mediastinal lymphnode, Alung)

POUTT AR R 0 I B ERR A A & ORI AR I & 5
NnNE» - I,

2) EELHBICSVT  EEH O T]ERE T
9BlT, 2055 THBEBETR3IFITHYD, EFHA
(E, DRER~HTEEDS 3, LAERD B 4 B, RijBED &
2T, F1, 2BNCHHRETOET b, oM
EZERERKROEZEIEE2E 1B i, 1B, LEX
FEF R, AEMEENE3H, et T ey 2 2
B, SR, FrEH EEMESETE short run RUE
1EREET o v 7 P& 10T, BY QMR UAED ST
s TEALRRED S50 d, Tl EZZ0OHHE & ORiciE S
DRIEIIA SN H - 12,

567

E) Mif@Ey v Ficonwt

28>0 T, MR O HBSEE % BRI 73 i X
Bk Oy — vElicd b & (Table 8), fHfficid S,
S?, §%, s*, S°, SPakic St, 8%, SY, AT,
S, 8*, S°, #ric S¥F, St T MR A HE
BRTHO, i, KEBNCIEHER LIS WA, il
T O MR £ 72 1308 O RS MR 2R3 6l
M%<, WEFTHAIE T DD SFEE & 50 %LLE
DFNFED T2,

hImpRrEE & Mgl X fipr R & OBfR%E A % & (Table
9), M@mmD () 2R LA, XEEEMTREE
DHEE (H) 6Bt 441 (66.7%) EEERT, (+)Fl
Tb UBR5H (35.7%) TH-T, (=) D 22 HFih
561 (22.7%) W LERTH - ko, MBFBRERER
TRIMEREEOBERFNLZ V00, MkEE (4)
Pl k% 2261d 106 (45.5%) i@z, BB, il
MIEE L X B EOBESHEE EOH V12T i2MEAs
HBHDD, BEDLVEAIC HIMAERELRT LM
DIl Bt i, WY v SHIER & ORBRE A
5&, X EY Vo HifER (1) 27Fo > 5, [MikkEE
(M) LLEA 1461 (B1.9%) wdb, F1, IMikkEE
(+) 1301 (48.1%) i@t UL, BlEEMZ
THDBE, MBEFEE () @ 14 FhY) v EifER (+) 8
B, (+) 4 BITat 1261 (85.7 %) DEKREZE-THD,
BICHERRZ (=) TV v3HERBIR 1THTHD, %
DIMFEREEDORE L, BREOREF 3 D &> 7% (#) Filid
440, ()58, (+)8FITHY, 1 v HiEK S M
HEEE DA SFHE LTV T EMNFEBRS N,
wiz, Ty v LOMBRES B L, 0TI HER
B () LIk 136Ti3, MmkkEE (+) LIk 10 4
(76.9%) T, 2055 TH (53.8 %) HIMFEREE (#)

Table 8. Frequency of Pulmonary Hypoperfusion on Perfusion Lung Scintigram in

A) Sarcoidosis According to Segment and Pattern of Hypoperfusion (N=42)
Segment St S? S S¢ S Sé S7 S8 S S 10
Right 26 30 15 18 10 9 1 4 1 5
lung (61.9) (71.4) (35.7) (42.9) (23.8) (21.4) (2.4 (9.5 (2.4 L9
Left 31 7 18 15 3 1 3 9
lung (73.8) (16.7) (42.9 35.7) (7.1) / (2.4 (7.1) QLY
B)
Peripheral Scattered Hypoperfusion Fissure
hypoperfusion hypoperfusion in the hilum sign
Right 26 20 27 5
lung (61.9) (47.6) (64.3) (11.9)
Left 25 15 22 2
lung (59.5) (35.7) (52.4) (4.8

(%)
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Table 9. Relationship between Grade of Pulmonary Hypoperfusion on Perfusion
Scintigram and Roentgenographic Findings in Sarcoidosis (N=42)
Roentgenographic No Grade of hypoperfusion
findings +
+H 6 4 (66.7%) 2 (33.3%) 0 0
L* + 14 5 (35.7%) 3 (21.4%) 6 (42.9%) 0
- 22 5 (22.7%) 5 (22.7%) 11 (50.0%) 1 (4.5%)
++ 21 8 (29.6%) 6 (22.2%) 13 (48.1%) 0
H** + 11 4 (36.4%) 4 (36.4%) 2 (18.2%) 1 (9.1%)
- 4 2 (50.0%) 0 2 (50.0%) 0
L* : Quantity of abnormal shadow in the lung field
H**: Visualization of swelling of hilar lymphnodes
Table 10. Relationship between Grade of Pulmonary Hypoperfusion
and Prevalence of Pulmonary Function Impairment in Sar-
coidosis
Pulmonary Grade of hypoperfusion
function tests Prevalence
(abnormal range) i + + -
%V C (<80%) | 4/36 (11.1%) | 1/14 ( 7.1%) 2/7 (28.6%) | 1/14 ( 7.1%) | 0/1  (0%)
FEV, 0% (<70%) | 3/36 ( 8.3%) | 4/14 (28.5%) 0/7 %) | 0/14 %) | 0/1 0%
%TLC (<80%) | 3/30 (10.0%) | 2/12 (16.7%) 0/5 0%) | 1/12 ( 8.3%) | 0/1 (0%
RV/TLC (=40%) | 9/34 (26.4%) | 3/14 (21.4%) 2/6 (33.3%) | 3/13 (23.1%) | 1/1 (100%)
CVv/vVC (=20%) | 4/27 (14.8%) | 1/11 ( 9.1%) 0/4 %) | 3/11 (21.3%) | 0/1 (0%
V 25 (1//sec) | 11/29 (37.9%) | 5/12 (41.7%) 3/5 (60.0%) | 3/11 (27.3%) | 0/1  (0%)
Vso/Vas (=3)|10/29 (34.5%) | 2/12 (16.7%) | 2/5 (40.0%) | 5/11 (45.5%) | 0/1 (0%)
Raw (>2cmH0/1/sec) | 8/30 (26.7%) | 4/12 (33.3%) 2/5 (40.0%) | 1/12 ( 8.3%) | 1/1 (100%)
AN (>3%)| 1/30 (6.7%) | 1/12 ( 8.3%) 0/5 %) | 0/12 %) | 0/1 (0%
%DLco (<80%) | 4/30 (13.3%) | 2/12 (16.7%) 1/5 (20.0%) | 1/12 ( 8.3%) | 0/1 (0%)
Pao, (<80Torr) | 12/31 (38.7%) | 5/12 (41.7%) 4/6 (66.6%) | 2/12 (16.6%) | 1/1 (100%)

Tdh - 1o, MR (+) BETid, 10 B 5 FlosiikfEsE
() Lk, MR () BTz 8pith 241 (25.0 %)
D HMIMFEREE (4) DLETh->T, mMBEBOREDH
T EmBbNT,

F 7o, SREIMERERERGE & MRS ORE & O
KEELSBRRESNED > s, Table 10 DT &L,
ik (4) Ll Eof<id (+) Flictk L, Raw,
Pa0, KUV 5 13 & DR AR TIEGINE 2 - 120

F 7z, MKREEED RO ERESE S 2 fo i Miis
BELEMICHT 26Ol TRD 7208, 15 Fldh 14 F2s
MO Mean+2SD (1.2%0.6) OFBEANICH D, +
REDIMAREEF 1L, O AMMERTH 5 HKE, S
EERERY, WATEEEROSH S — v ERTIE
[T d - 1,

BE, PR VF U7 4 —EMIT LR IPITHRE -
MFAEBHRZ MRS L 2chs, W& RIEE<y F LTV,

fE B 2R

iR 1. 0% i, (Fig. 4)

WRFIB94E 9 H¥IE & b 25 BER, Wil T BRZEH
B, OH21H& b 3 CHDFEE, 24 HLD KL, K
B, DEILES DY, 11 H 12 BYRH ABL, B
DRI 120,

ABERE IR 66, AR, Mg ¥ fl T e/ okiat 7 &
BEER, FT 2 Bifefhil, TRICHE ORELED 1, Mk
ACE48.8U/ml, I Y V' F — 4 37.5ug/ml, VKX
0x0mm, M X $REHE (a) Tid BHL kUM%
INEEE R O #fE, LERIT ST » T RALIZTE < _EEWH
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alb
Fig. 4. Case 1 cld

a) Chest X-ray film showing bilateral lym-
phadenopathy and fine nodular shadows in the
bilateral lung fields.

b) 2UTl image (30°left anterior oblique view)
showing marked uptake in bilateral lungs, hilar

and mediastinal lymph nodes and visualization
of the right ventricle.

c) 2T1 image of left ventricle (lateral view)
showing decreased uptake in the septum, apex
and anterior wall.

d) Perfusion lung scintigram showing perfu-
sion decrease in the right middle and left lower
lung fields.

AU A 58D 7., TBLB T3, WM/ MIARZ 15/6
T, BEOHRRERD I, XTI v v F (b) T, Hhit
DOHRE (4, MR I HEEOER (& #) %2R
O, HENSHE (1) it s iz, E=E () TR,
LR, iR EICERE T 2R L, DIRESEDb NI,
fifisR > v () <id, A%, A FEFomkbs s
() OMFEEEL RS, 78, AFlD T HikEED
BRI B OIRZ IS IS - MBS LT 2 J]hEMESs
% el f:o

el 2. e 2. Fig.5)

BEFD 60 4 7 B#NM), RIEEROBUIN, 38°C A%
B, BERIRS EAHHBL, M X 5 H (@) T BHL &
OB o kL « /IMEEIE, R, BIRE 2R, M
ACE29.9U/ml, ) V' F — £ 16.0ug/ml, VIX 2x2
mm  TH -7, DTy v F (b)) T, WiiOER (#)
KOBERH () A3, Iy ~ F () Thfio L -
iy, Affio B, @R Tomi@md () 2R L,
$mTe—7 4 FVBORAY VF US54 (d) THE LT
%y, Zeffi bEF R OB T ORI A, mE IR
<y FLicOfizER LI

s, s % 2. (Fig. 6
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e

alb
Fig. 5. Case 2 cld

a) Chest X—ray film showing many small
nodular and infiltrative shadows in the both
lungs and bilateral lymphadenopathy.

b) 2Tl anterior image showing bilateral
marked lung uptake and visualization of right

ventricle.

¢) Perfusion lung image showing perfusion
decrease in right upper and middle lung field
and peripheral area.

d) ¥mTc—phytate inhalation image showing
inhalation decrease in the right upper and
right middle lung field and peripheral area
of the left lung.

BF0 56 4E 3 Ao T BHL (@) {5 s h, BE o
R, IR & HE, ACET4U/ml, X 13%9
mm, TBLB T, PRI/ MIEEKIL 1/6 TRE DRI
KaEBDI, O TLHER ) 3, WS (+), mloMeY -
R Y v o3 () T, Wiy v F (e) T, f LR,
Fe BRGER IS &I AR AR iR REE (4) 21,

il 4. s = . Fig. D

WAL 46 400 f B T AR ot REAR, BRI AT
B, HAREELSESHE, VELBHsh, XFa ¥
H OIRFETHAIEE, D59 4 10 HHadl X #iE5HE F
(@), MR - IR 2 IEHE & 4R ABR, IR A5H
T, &N, FFAEFEEME. ACE18.9U/ml ¥
JX 0x0mm, %VC102 %, FEV,, 4 66.7%, DLco
19 m{/min/Torr, %DLco 83.1 %, PaQ, 94.2 Torr T
Hoto T v v F (b) TREMOERE (+) RULGE
it () T, Wk y v+ (e, d) TIRAL - P,
GTIEAR, L« pBFEEo b« hi#Esy s 4 21Mmk
BEdE () AR L, BXelc X AHBR (V) 4 4 — Y (e)
T, L, AL pFicB Y 2 IERBREIRE L,
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a

blc

Fig. 6. Case 3

a) Chest X-ray film showing bilateral lym-
phadenopathy.

b) 21T] anterior image showing increased up-
take in the bilateral hilar and mediastinal
lymph nodes.

¢) Perfusion lung image showing perfusion
decrease in right upper, left upper and middle
lung fields.

% z®

% Y % 4 (Thallium) &, OBHAF+ v =y 7L
SN TOAIGHRET, ZOEERNICH T BB R ~—
ZFKREL, BHERE 1 RHOFEERT, ZoRKEDSME
iRl L, BB IcHamIcBT LERES h, #ERT
1 OVTL OB « HEREADIWHD, S S [, RTEY
fifigs, @k i 2 12 & O FERAEE R O S RE M D &0
IEEE O & VIR HEREY D 2R,

LA DEHEOMETT, FIETR—IGICERE D > hEE
OO T] fiERERT C EMHShIc SR, Z OMiER
DR, —fiiadonE L/T), 1EZRbkHO
Sl (L/(T - A)) RUKEERERE (max/T, max/
M) &bidiFRBEOMEEERL, T/, HEHETSD
WO AMOERER LI E XD, FIETIE,
T o ERAERTMBRES O AR, Lhrbzas
HH— el Twb EEZ oh b, MEIRRELE
GRTHET 5 E, L/T 3AMTEETH 55, L/(T-.

o Ee2E H1S

a

blc
Fig.7. Case 4 die

a) Chest X-ray film showing linear, reticular
and ring shadows in the bilateral lung fields.

b) 21T] image (30° left anterior oblique view)
showing slight uptake in the both lung fields.

¢),b) Anterior and posterior view of perfusion
lung image showing perfusion decrease in right
middle, left upper and middle lung fields.

e) Ventilation (V) image (posterior view)sho-
wing ventilation decrease in the right middle and
left upper and middle lung fields.

A) B EEF OMAERLICTE, BT TBLBIC
B ARFMOKRMEEL, FETKTH B EHEDY
ENTVRIT bbb 5T, AHTOMME OREERE
ERTEAAAL P IS n -2 B EDL LS, Bt
EHEBROZER, REONHMEECEIHEDZRD E D,
RFAMEAROZEIC L DB EBSN TV S I EARES
N,

HiE T O T MisERG I, FERERTEMES, B
il 2, RS R OHMi7E S LBWERTH 5 C
L, &t fiS - MAEET B0EERDY OBEHEHE
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