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ERGIL 27 A D 60 %, FHIL 403+114 KT
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2560, BiSRZEE S BlCEED Sz, A8 1
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VEEDOIEFEF 106 37D 5 675%), LIl 7z,
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LA 2 22 b, &, T2 ROI (region
of interest) Z%7E L, Fhliz 1 L& LT, Xe
TV LOMD LR EE SN TV LIMEFICER
LUTFTDE91Za,b,c,®3RIIHFL.

a FHE TR O W Xe Phvr i LR (MTT) AV
LR L, HtiBF o MTT A3y 1284 LT
LEITH L, ERMEHEHPIE L D) MTT 2 ER L
TWwaAHELdH A, Fig 112 a BIEFID BXe Uk
Wil L% CEfiEAE, 3 ekt L), &itiEFo
MMT B X O Wy EBHLAL X 4%, Kl CT 7R L7,
Mk CT T, vEv i LASEIEL, MTT AER
L T2 TR 25 EAGEF & ik URGRBEISA A <
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SREVEZALAS s T 2 R LT e,

b B, EAHEFO MTT bR L, Tl
BF D MTT HSAHXT 9IS EEHE L TRV il LASREF 2
BICdH 5. Fig. 2 12 b BHEFID BXe th it L1
CFAE, 3 kv LA, MTT B L O°, I
X #, MECT #7/R L7z, MTT SIER L Tw 5
EAGEFCIETAGER & HbE L, MaER CT TERAR
RLREVERZ R L TV,

¢ FUIZBTEF O MTT A39% T, KMEFO MTT
DEDPIOBLURICE EZT > TV EEITH L,
%R L72HEB (e @ MTT B £ O 133Xe kv il
1§ CFfErtH, 3 okt LAH), Bast X # %
Fig. 3 \Z/k L7z, AEBNI &S IERE CT 255617 S
nTwizwhs, bRIAZRLCAME DIZE, b,
THEF DX CTHRTIWL 2~ TR o7, B
RLUZFEBNE AR T MTT OZEDTK E VDS,
MTT 23 ICIER L v 2 Al e hil & st L
Bt X #RAT R C & D iR ESZEL R L Tw
7z,

Fig. 4 |2 Xe gEV it LAHD a 7Y,
3ODMAE L —< IR L7

WXe MR U F 7T 7 4 AT L7z 11 B, 22
HALOMiIZD & FRLD/N s — > O % Fig. 5 (2
AL, #EHELDDL 16 B b RARL,
afl cRUIZFNFN 4 BAL, 284 7%C,
JEFEZ b BN o 7o, AT/ Y — 35k

bl c oD

Table 1 Summary of clinical data of 11 cases with lymphangiomyomatosis

Patient Diagnostic  p o horax Extrapulmonary Pulmonary function Blood gas
No./Age methods lesion %VC FEV, % PaO, PaCO,
1/59* clinical + angiomyolipoma 66 43 60 39
of the kidney
2/35% clinical + = 76 59 66 38
3/38* autopsy + - 107 28 64 35
4/34 open biopsy + hemangiopericytoma 50 40 45 38
5/60 clinical - = 110 54 65 38
6/35 TBLB - intraperitoneal LNs 124 62 78 37
7/28 thoracoscopy = pleural effusion 73 28 64 37
8/50 TBLB - tuberous sclerosis 91 33 63 43
9/43 clinical + - not performed 80 43
10/35 TBLB - - 84 50 80 42
11727 open biopsy - = 75 37 70 37

* only ventilation study
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Fig. 1 Case presentation of '¥*Xe washout images of type a in case 5. '**Xe washout images
and '¥*Xe clearance time (MTT) show prolonged '**Xe clearance in both lower lung
fields predominantly. Chest X ray shows reticulonodular process in all through the
lung. Chest CT shows fine cystic lesion in both upper lung fields and diffuse low
attenuation areas in both lower lung fields.

e o 72BNXIER 6, 10, 11 D 3 BIDHKTH 1) A PHEEVEIR R E IR G MR ABEEN E HICAS
BICEAREICH -7z, c BNIIEF 12D % MR n, K523 FEV, % H°50% LLTF & @ OEE
DAYJEEDTE RO SN, Thotz. a3l b HAERRGRMEE

1BXe kWi LD K/ Sy — v 2 fa s S ZIRLTWeD, WEBRAEEDRIEE %5
LEDRR% Table 2 | IR L7z, b %V b Rl %VCIZET LT hnrotz, FZORIIER
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Fig. 2 Case presentation of '*Xe washout images of type b in case 7. '*Xe washout images
and '%Xe clearance time (MTT) show prolonged '**Xe clearance in both the middle
and upper lung fields. Chest X ray shows reticulonodular process in all through the
lung. Chest CT shows fine cystic lesion in both lung fields. Cystic lesion in the upper
lung field larger than in the lower lung field.

M DBEERE & FF OB AT e 2o 72, ¢ BUSPIZEME:
BRBEE 16, REIRREE 1 Glost 2 6T
Hol:.

XOIZHEB 1, 2, 4 D3 BITIIFEBTE-ST
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I oREESHLO b Bl A R L7z, 36IE b AL
ok, &, FHEFOWFIZBWTE ZOHH
IMTT DER %O, it LRI OZIL
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Fig. 3 Case presentation of '**Xe washout images of type c in case 11 on the left lung. '**Xe
washout images and '**Xe clearance time (MTT) show prolonged '**Xe clearance in
the whole left lung fields. Right lung shows type b. Chest X ray shows overinflation in
both lunges, especially in the right lung.

Hipper number
Middle 204
Lower
15-
I) pc a type b type ¢
Fig. 4 Schema of 3 types of '¥*Xe washout images. i
5
RO o7z (Fig. 6 f£). A4 075 4 L,
%VC, FEV 0% & b (ZEAL L Tz (Fig. 6 £). 0-
7o, #REa Bz 7 HEs CTﬁ)fﬁT“liT/\“(O)ﬂﬁﬁ type a type b type ¢
B CIRIREIRDILAT ) & 520 Fig. 5 Frequency distributions of each type of '**Xe
Wiz s >~ F 2 5 5Tl iJ:, qj’ THGEF O Kest washout images in 11 cases (22 lungs). The type b
. X is the most frequent pattern in lymphangiomyo-
e 2Rt At LTRL 7 (Table 3). 1B matosis. quene ymphangiomy

A & B L TARIE TIPS QM2 LT L,
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Table 2 Relation between spirographical data and type Table 3 Distributions of pulmonary perfusion by *™"Tc-
of ¥Xe washout images MAA
Spirograph Perfusion distribution (%)
Washout type i Area of
Obstructive Mixed lung field LAM (n=28) Control (n=10)
a case 5 case 6L upper 15.1%£3.2 16.3£6.4
case 10L middle 42.71+6.8* 48.1+4.7
+7.2% +
b case 3 case 8 case | case 2 e 212 =
case 10R case 4 case 7 Data are mean=£S.D.,* (p<0.05)
case IR Pulmonary perfusion is significantly decreased in the
e case 6R case 111 middle lur.lg field and .relatively in.creased in the upper
lung field in lymphangiomyomatosis
%V C
U -
ppet 100 7
case | *—e lt-lung case 2
(22 mon.) o—o rt-lung case 1
Middle 1 case 2 ®w—= lt-lung =
(10 mon.) g—a rt-lung 504
case 3 ~— lIt-lung case 4
(Tmon.) , 4 rt-lung /
Lower
T T T MTT T T FEV1.0%

(sec)
50 100 150 20 g

Fig. 6 Chronological changes of MTT (left) and spirogram (right) in 3 cases. Follow-up study
performed at 22 months, 10 months, and 7 months after the first examinations in case 1,
case 2 and case 4.

*HH T RGEF O MFE A L T 7z (p<0.05, tAR
5E).

V. =

TR RE VIR E AR | I ACR AR 2 AR RS 2 ML
A hifaRE, SESEM, ) v oNE % S
AT LZEULTICAONDHmAEETHY, 1l
Y L3 EOBBREMERICER L L.
Fig. 7 \Z 2EBGI O MM R &2 /R L7c. AIEICHF
AR MEFEHOHAE & il BEIC2D 5.

Fig. 7 Histologic feature of the open lung biopsy spec- FHIRZE DTS 5 L I EMIRREENEAL LI
imen obtained of case 11 shows proliferation of WAL, 72 LIE LIRS BE5 T 5 72

smooth muscle cells throughout the interstitium

of the lung. OHIEZRIFON L VEEDVH L. LLED
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¥ WIRG, ALK CT RTRIC X ) 2k
RSIZERETR . ADIOREN S HKK b
DBEVHDOWEINDH, KIELHEESHI LD 5
EEZD.

IR R R IERE R OV F AR R E R %
EVbW 2 BHHEMERE (COPD) Lide £k
%O THRIEDINDIFE A DS COPD & ED X 9
ICEB 5o TW L0 E 25 . [ERIERED
#E7 COPD (2 L TIX RI % F v 72 )R g
FEMREFIZ V2. L LAIEIR AR O |G
A8 BIRIZT ETO, Mk DRON D 7-DITHk
UL v F 7T L ORIEHRETHIIIE A EAD
N,

itk D COPD DFHERLEE HY OIi%AE 15
B, OF AMTHISE XK 2 BIO#ERE AL &
THEF I O BGEF £ 0 LIRS EEOH BN L
{, eI FE ABRMRE RSB TIREs, T
IEFICIR AR EN A SN D, — 4 BXe 1A
SUFTTT 4 AT LIS AIED 11 6, 22 B
MDD 9 H 73% (& EAEF OBV L FERH 2
BALICIER LTEBY (b ), COPD (LT FAliER
PEALIER L CW A B @B 3% Th - 7.
IS DOFERIIHERD COPD (I T 2t L i34
CERBZS2bDTHY, AKIEL COPD DIFE i
DIEVHITREE S Pz, BN OO AL E 32 L
W2 kid b, 1, FHIEFO MTT O7D% 10 F2LL
WO CHIBEDLDO TRV ELLLHLHTH
BH, EAZEICHELTEH-O®MERT I EH
%<, TOHIZDOWTIE COPD il & 3kl L Tw
Z)S,X)_

KIED A4 T TS LI EHEE GO TEDD
TEHEMRMRERTIENAMONTVES, 60~
80% DIEBITIZPAZENE T IR AMIRAEE L R
FTAHY10 8 % OIEBNLIER & 5 \ (T H PR S R
EhREFTLEEDRATVS, T BREICBY
THHAEUEEDAET L5600 RtiEED
BTFDRHEN -G ERE2T A THAH. ¥Xe
W LD E 254075 L OB RS
bV b RUIAZEN, RAMOVWTIIIORE
EERL, a RIIPENIRGAEEDAZIR L.

b FIDFER] 2 Tid 1 [ H DRRERIZ %VC (X 76%
CARTEE ZMEEY /AL, 10 2A%IC%VC D
51% & HPEREEAHEAT L 72A% (Fig. 6 £), thwv
HWLEORIZEMEFO MTT PEEL TW5 DT
ZAL L T e\ (Fig. 6 /o). o> b RIDFES] 1, 4
bW 2R L7z, a Bz ow TR
Bl 7 VARV LIEOTNIRIADSHEIT L Th 3
KIIZZEDL ST, HHOENEDHSHLTLDOTIE
HTWEEZLND.

DD BTG EOEC R IREFERIRE L
BT 519 252 FIOKGER CTFTROKE C Rz
BAIEIZOWVTIREDAMDE N EHE L TV 5.
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TRT IR I ARG R SRR AL < SEH A LA,
HHVIIERSRKEVEANISH > 72 HBLT LD
MTT O % BB CTTROZE L TR 6N
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NTWE WO SEREAPLETH L. &M
O LA O &SRB AT R Ot HoARET
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WKOWTHLEHBIEPLETH 5.
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ARSI OZ LS CH b, GRfifi2s#HE
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Summary

Regional Pulmonary Function by **Xe Gas and *"Tc-MAA in 11 Cases
with Lymphangiomyomatosis (LAM)

Mitsuko Arnzumi* and Shigeru ToMINAGA**

*Department of Radiology, The Jikei University School of Medicine

**Department of Internal Medicine, Juntendo University Urayasu Hospital

The evaluation of the regional distribution of venti-
lation and perfusion was performed by '%*Xe gas and
#mTc-MAA in 11 patients with LAM. We divided the
lung images into six lung regions, the upper, middle,
and lower lung fields of the left and right lungs, and
classified the ventilation distribution pattern as one of
three types according to the washout time. Prolonga-
tion of mean transit time (MTT) predominantly in the
lower lung field was classified as type a, predomi-
nantly in the middle and upper lung fields as type b,
and diffuse prolongation of MTT throughout the lung
as type c. The classification included 16 cases of type
b, four of type a, and two of type c. The '**Xe washout
was predominantly delayed in the middle and upper

lung fields in 73% of LAM cases. Pulmonary perfu-
sion was reduced in the middle lung field and rela-
tively increased in the lower lung field in comparison
with healthy controls. A follow-up study of '*Xe gas
lung scan was performed in three cases of type b. All
the cases deteriorated and presented obstructive and
restrictive disturbances without changes in the distri-
bution pattern. These findings suggested that the
washout type did not change with the progress of the
stage of the disease.

Key words: Pulmonary lymphangiomyomatosis,
133X e gas washout study, Mean transit time (MTT),
“"Tc-MAA perfusion study.
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