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TABLE 6. RELATION BETWEEN BASELINE OF THE DEGREE

OF TRACHEAL OBSTRUCTION AND THE CHANGE IN MODIFIED
MEDICAL RESEARCH COUNCIL SCALE GRADE AFTER
INTERVENTIONAL BRONCHOSCOPY

TABLE 7. CORRELATIONS AMONG PRESSURE DIFFERENCE,
ANGLE OF PRESSURE-PRESSURE CURVE, PULMONARY FUNCTION
TESTS, AND DEGREE OF OBSTRUCTION IN TRACHEAL
OBSTRUCTION CASES

AMMRC* Pressure Difference Angle of P-P Curve

Degree of Tracheal — e
Obstruction (%) <] =<2 Responders (%) r Value P Value r Value P Value
50-60 2 10/17 (58.8%) MMRC Scale 0.63 <0.0001 ~0.65 <0.0001
61-70 2 2 vC -0.14 0.2478 0.09 0.4572
71-80 5 6 VC, % predicted -0.26 0.0296 0.25 0.0375
81-90 2 9 11/13 (84.6%) FvC -0.14 0.2523 0.09 0.4429
91-100 2 FEV, -0.45 <0.0001 0.44 0.0001
FEV;, % predicted -0.50 <0.0001 0.43 0.0002
Definition of abbreviation: MMRC = modified Medical Research Council Scale. FEV,/FVC —0.42 0.0002 0.46 <0.0001
*AMMRC = change in MMRC Scale grade. PEF —0.62 <0.0001 0.53 <0.0001
¥ AMMRC responder = improvement in MMRC Scale grade by 2 or more. Degree of tracheal obstruction 0.83 <0.0001 -0.84 <0.0001

dyspnea. If the cross-sectional area (CSA) was small, then the
angle was close to 0% however, after intervention, the CSA
significantly increased and the angle was close to 45°. In this
clinical study, the pressure difference was used mainly to locate
the site of maximal obstruction for the optimal positioning of
the stent, and we used the angle of the P-P curve to assess the
degree of tracheal obstruction quantitatively. The angle of the
P-P curve was a visually simple way to assess the outcome of
intervention in real time during bronchoscopy. In our experi-
mental study, the angle of the P-P curve was unaffected by
breathing maneuvers whereas the pressure difference was af-
fected. Moreover, the shape of the P-P curve was useful in
analyzing the nature of the stenosis. In fixed stenosis, the P-P
curve was linear whereas in variable stenosis, the P-P curve was
loop-shaped and a significant change was observed in the angle
between inspiration and expiration. This bronchoscopic proce-
dure made it possible to achieve complete remission in patients
with tracheal obstruction. Furthermore, this approach provided
useful information during the procedure to guide treatment
decisions, such as additional stenting, balloon dilation, and laser
ablation.

Definition of abbreviations: MMRC = modified Medical Research Council Scale;
P-P = pressure-pressure.

Correlations among pressure difference, angle of the P-P curve, and cross-
sectional area were evaluated using the Spearman correlation coefficient.

Measurement of Lateral Airway Pressure

Macklem and colleagues demonstrated that pressure drops down
the bronchial tree by direct measurement of Py, esophageal
pressure, and total flow during cine-bronchography (8). Healthy
subjects have a relatively uniform pressure drop down the bron-
chial tree during expiration. In patients with airway stenosis, the
major pressure drop occurs across the stenosis. Because Py, may
vary at different alveolar pressures and lung volumes, it is nec-
essary to express P, as a percentage of alveolar pressure. We
could detect the pressure difference between two sites (proxi-
mal and distal) of the stenotic segment and identify the site of
maximal obstruction. A previous study reported that pressure
differences changed dramatically from 70% tracheal obstruc-
tion (2). In cases with 50% tracheal obstruction, the highest
velocities are in the jet, which is generated by glottic constric-
tion. In cases with more than 70% tracheal obstruction, peak
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Figure 5. Patterns of lateral airway pressure (Pi,) measurement before and after interventional bronchoscopy for extrathoracic tracheal obstruction.
(A-E) Fixed extrathoracic stenosis due to granulation tissue. (/) Variable extrathoracic stenosis due to esophageal cancer. White arrows indicate the
area of stenosis. P, was measured simultaneously at the white points (upper trachea and carina). Black lines show Py, at the carina and dotted lines
indicate Py, at the upper trachea. The pressure~pressure curve represented by the black line shows the result before the procedure and the dotted line

shows the result after the procedure. See text for further explanation.
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Figure 6. Patterns of lateral airway pressure (P\,;) measurement before and after interventional bronchoscopy for intrathoracic tracheal obstruction.
(A-E) Fixed intrathoracic stenosis due to choriocarcinoma. (F-/) Variable intrathoracic stenosis due to colon cancer. White arrows indicate the area of
stenosis. Pjy. was measured simultaneously at the white points (upper trachea and carina). Black lines show Py, at the carina and dotted lines indicate
Piat at the upper trachea. The pressure—pressure curve represented by the black line shows the result before the procedure and the dotted line shows

the result after the procedure. See text for further explanation.

velocities are generated at the stenosis and exceed velocities in
the glottic area. However, in the present study, we found that
pressure differences significantly increased from 50% obstruc-
tion in the trachea after measuring Py, at two points with a rigid
bronchoscope. The contrast in pressure differences obtained in
this study during intubation with a rigid bronchoscope, com-
pared with those obtained in simulated models without intu-
bation (2), might be attributed to the existence of glottis.
Wave-speed flow limitation during expiration is affected by
the relationship between transmural pressure and the CSA of

Pre lataral pressure

pressure-pressure curve

the airway (23, 24). When pleural pressure was measured with
an esophageal balloon (25), insertion of the balloon could not
be performed in patients with esophageal cancer. However, this
new technique does not require an esophageal balloon and is
simple, safe, and feasible to perform.

In extensive fixed tracheal stenosis, sometimes we can ob-
serve considerable dynamic stenosis in the airways below the ob-
struction. In our previous study (4), after stenting, the migration
of the flow-limiting segment (FLS) to nonstented segments of
the weakened airway resulted in its subsequent collapse.

flow-volume curve NEP

Figure 7. Lateral airway pressure (P,) measurements before and after
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interventional bronchoscopy with a silicone Y stent in tracheobronchial

malacia due to tuberculosis (A-E, before; F—J, after). White arrows indicate the area of stenosis. Pj,, was measured simultaneously at the white points
(upper trachea and carina). (B and G) The black line shows Py, at the carina and the dotted line indicates P\, at the upper trachea. See text for further

explanation. NEP = negative expiratory pressure.
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Figure 8. Lateral airway pressure (Pi,) measurements during interventional bronchoscopy with balloon dilation and silicone Y stent implantation in
fixed intrathoracic stenosis due to tracheobronchial tuberculosis (A-D, before treatment; £ and F, after balloon dilation; G-, after stenting). White
arrows indicate the area of stenosis. Py, was measured simultaneously at the white points (upper trachea and carina). In (B), (), and (H), the black Jine
shows Pi, at the carina and the dotted line indicates Py, at the upper trachea. After each treatment, the pressure difference and the angle of the P-P

curve improved.

Additional stenting at the migrated FLS results in functional
improvement in patients with extensive stenosis. In this study,
by measuring P, the precise site of maximal obstruction could
be easily identified when additional dynamic collapse occurred
on the distal side of the stenosis.

Assessment of the P-P Curve

Central airway stenosis can be divided into four major types:
fixed, variable, extrathoracic, and intrathoracic stenosis. In fixed
stenosis, the CSA at the site of the lesion does not change during
the respiratory cycle. In variable stenosis, the configuration of
the stenotic lesion changes between phases of respiration. Air-
way narrowing occurs during expiration in intrathoracic stenosis,
whereas airway narrowing occurs during inspiration in extra-
thoracic stenosis. In variable extrathoracic stenosis, the angle
of the P-P curve during inspiration is smaller than during expi-
ration, and in variable intrathoracic stenosis, the angle of the
P-P curve during expiration is smaller than during inspiration.

An extremely compliant central airway can collapse during
quiet breathing with minimal transmural pressure (26). In weak
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tracheal cartilaginous structures, the negative transmural pres-
sure gradient can cause increased airway collapsibility and nar-
rowing. This increases airway resistance and airflow no longer
increases with driving pressure. In this study, the P-P curve of
a patient with tracheal malacia appeared as loop-shaped. P-P
curves can be used to select the appropriate expansion force and
elasticity of the stent.

Although bronchoscopic images showed that tracheal pa-
tency was restored after procedures, the angle of the P-P curve
did not always improve. It is difficult to estimate the outcome of
interventional procedures by bronchoscopy alone. We could
identify whether the widening effect of the stent was sufficient
and the stent length was long enough to fully cover the stenosis
by calculating the angle of the P-P curve. Measuring Py, can
physiologically estimate the need for additional procedures and
the desired outcome.
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Table 1. Characteristics of Patients.
Tracheal (n=17) Bronchial (0=13)
Male/Female 13/4 6/7
Age (years) 6213 56+16
'Body weight (kg) 53.7x13.1 59.6+11.7
Height (cm) 160.7£7.6 161.94£6.58
Body surface area (m 2) 1.54+0.18 1.62£0.13
Smoking (Pack-years) 23.9420.1 30.7£26.6
MMRC * 3.0£1.0 2.1£1.0
Benign disease
Granuloma 1 0
Relapsing Polychondritis 2 0
Post Tuberculosis 1 2
Wegener granulomatosis 0 1
Malignant disease
Lung Cancer 4 7
Esophageal Cancer 6 1
Bronchial gland carcinoma 3 1
Carcinoid tumour 0 1

MMRC: modified medical research council, *P<0.05 tracheal stenosis vs bronchial stenosis

WTEHRBIFHETE 3, —BICEABEHDOEN ~
NNVABREREETHESEEZ SN THED, 5Hz
T DRGEEHIT (Respiratory resistance at SHz: R5) 1
MBS %R L, 20Hz TORMHIESL (Respira-
tory resistance at 20Hz: R20) il FiESE KA %R L
R5-R20 BARMEGERS 2R T EMBRIh T3,
£/, VTS ARHEERRT SEE®EROZ ST
BOILDoH, SHz @V 72 %X (reactance at 5
Hz: X5) I3 EHIEREER T 2 .o REREME
T F v AEUTRESECOMEBEINERT & &
f, 20Hz ® Y 7 7 % » A (reactance at 20Hz: X20)
B L ULREE (resonant frequency: Fres) 1 fifi
DYHEICEIN D 2 HEICEEICZ B /o0 PIRGE
PRAEM B BEEIIEEICE 5, I0S 3/NREET
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tive pulmonary disease: COPD) OHIIZ A 51
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Fig. 1. CT and bronchoscopic findings show the tracheal narrowing due to mediastinal

lymphadenopathy (A, B). Flow-volume curve shows a marked reduction of the
expiratory flow with a plateau (C). IOS shows the increase inrespiratory resistance
and the decrease in respiratory reactance (D).
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Table 2. Pulmonary Function Tests in Tracheal and Bronchial Stenosis.
Tracheal (n=17) Bronchial (n=13)
Spirometry
FVC(L) 2.35£0.63 2.3340.83
FEV, (L) 1.08+0.66 1.34+0.42
PEF (L/5)* 2.15+1.05 3.5941.52
FEF50 1.02+0.90 1.11%0.56
FEF25 0.49+0.37 0.41£0.26
108
. ¢
RS 0.60+0.24 0.52+0.23
(IN.EX) (0.560.19,0.640.41) (0.470.20,0,550.24)
R20 0.36+0.09 | 0.35+0.09
(IN,EX) (0.33+0.13,0.34:£0.08) (0.330.09,0.3620.10)
R5-R20 0.24+0.19 0.17x0.17
(IN,EX) (0.220.16,0.25+0.24) (0.1520.13,0.1720.18)
X5 -0.26+0.17 -0.26+0.16
(INEX) (-0.24+0.14,-0,30£0.26) (-0.2320.10,-0.280.24)
X20 -0.05+0.08 -0.04+0.09
(INEX) (-0.06+0.07,-0.040.10) (-0.02+0.07,-0.04::0.10)
Fres 22.73+6.94 21.36+6.72
(IN;EX) (23.1346.08,22.65+7.53) (21.2046.70,21.316.78)

All parameters are mean values 8D, *P<0.05

EVC: forced vital capacity, FEV1.0: forced expiratory volume at 1 second, PEF: peak

expiratory flow, FEF50: forced expiratory flow after 50%, FEF25: forced expiratory flow

after 25%, RS5: respiratory resistance at SHz,R20: respiratory resistance at 20Hz, X5:

reactance at 5Hz, X20: reactance at 20Hz, Fres: resonant frequency,IN: inspiration, EX:

expiration

B, KESMRAE 3 B ThliE & SBERISHER U V&l
BRYPEERBICL2HAETHD, [UEIEIER
Y= PRI LIOEE TH - Too TEET
BRAETEMI TR BEWREE TRENOSE B BERE
Ik BRRAEDN 2 f], Wegener WEEEIZ & A D
FERELREN LI EES, BHERTEINEL X
URERICXAHEY @RI L 2mNERE
XIS 3H, BiER X UORETREORREENE
BEREUANOERIERAEERC Lic 5§, £/
DELKETHEITRY —RITER U VF ) A
%bl%févﬁoﬁéﬁﬁiT«TMWWﬁéﬁ
BTHhY, [EIRARTR A G, TR 4 FIT

H - fCo

HADOBELRASZHEO FRHHNEHHREIC DT
DEIT X B & 166 AD R SIFREE D RS T
0.28+0.07kPa(l/s), R20 i 0.24+0.06kPa(l/s), X5
12 —0.11kPa(l/s) TH » /2% K[ERARE L Q&2
REFID X4 x hY —& 1I0S OFFR TR, &%
BAE & QUSSR AEEN O EIZ AT, PEF 2%
ERBEFATCHERCEOMIEA Nt o X b)Y —
[0S #iL 2 M CTHEEERA SN T (Table
2)o [EMRITHTIZIOS D85 A —% — &R
A oA M) = EFEELHEBRIES SN D IERSK
X20 DA TH Y (Table 3), [EMLAE 13 f T
I0S & 284 1A bY —LOEBEIRKHREIROE
Ecdh 5 FEV1L.0 & PEF ARRER VT 7 5V
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Table 3. Correlation between Spirometric and 108 Measurements in Tracheal Stenosis.

Tracheal FVC

FEV1.0 PEF “  FEF50 FEF25
@-17) rvalue rvalue rvalue rvalue rvalue
RS -001 -042 -0.50 -048 -046
(IN.EX) (-0.05,-0.07) (0.38,032) (041,,047) (-044,-039) (0.36,-038)
R20 012 -0.12 036 0.18 023
(INEX) (0.09,0.15) (0.11,001) (-0.32,039) (022,039) (027-037)
RS5-R20 002 035 027 -040 -037
(INEX) (-0.01,0.08) (039,020 (-026,:028) (-0.39,0.26) (-042,:025)
X5 028 020 -0.02 018 014
INEX) (036,026) (0.10,0.19) (-0.18,-040) 0.02,025) (0.01,023)
X20 0.01 024 041 042 040
(INEX) 0.02,:0.03) (0.38,040) (0_54* 040) (0,54hk 038) (0.46,033)
Fres 005 022 026 043 031
INEX) (-0.04,0.09) (-021,0.13) (-023,031) (-042,035) (022,033)
“P<0.05

Table 4. Correlation between Spirometric and I0S Measurements in Bronchial Stenosis.

Bronchial FVC FEV1.0 PEF FEF50 FEF25
@=13) rvalue rvalue rvalue rvalue rvalue
RS 066" 070" 074" 070" 059"
(INEX) 06" 0757 (059,073 @n" 075" ©60" 070" (048,057
R20 046 068" o't 042 032
MNEX) (044:043) @067 0600 i an™ (:045:042) (036:032)
R5-R20 070" 062" 079" 080" 063"
@EX) o068 057" 055) 056 082" ) @68 075" 061"062"
X5 056" 049 063" 060" 038
(INEX) 025057 (013055) (033,055) (0.29,0.62*) { 0:24,044)
%20 066" 057" 074™” o™ 060"
(NEX) 061" 070" (050055) 75" 0m™ 062" 060" ") (055056")
Fres 042 -047 4).65$ —0.68* ~O,69* *
NEX) (041:0,52) (045:047) @70 064" @60 069" (0.50-0.50)

*P<0,05, **P<0.01

A& SICHELMABENA S (Table 4),
SUEBRAEREGI T, MBI X 2R Y v/ EifER
WKL D SE DR 23k L (Fig1A), [REXHET
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MMRC3 EBETH -7 70 —KRY 2 — L —
TTHEBEOREKRFIRLS SN (Fig 1C), 10S
TR EIE SR A ol & U 72 BRI IR ST O b
AEVT 75V ZADIET WA SN (Fig1D), £
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WA ZRI U (Fig 24), KB TIIBHELE M-

ToREREEZE 2 (Fig 2B), MMRC 132 SRET
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WIIRN T 77 v ADIETEA SN D - 7o (Fig 2
D),
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AT UIckER, X814 oA Y —TIi3 PEF (r
=0.626, p=0.022) D & |G E AR D8 & i 5,
IOS Tt RS (r=—0.819, p<0.001), R20 (r=—
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Fig. 2. CT and bronchoscopic findings show narrowing of the left main bronchi due
to post bronchial tuberculosis (A, B). Flow-volume curve shows decreased flow
with choking (C). 1I0S shows R 20 displays a similar increase to R 5, and
respiratory reactance is within normal range (D).
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Fig. 3. Correlation between the cross sectional area of the narrowing airway segment in CT and PEF (4),

RS (B), R20 (C) and X20 (D).
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Abstract

Evaluation of Tracheal and Bronchial Stenosis

Using Impulse Oscillation System

Hiroshi Handa, Masamichi Mineshita, Naoki Furuya, Hirotaka Kida,
Hiroki Nishine, Takeo Inoue, Seiichi Nobuyama, and Teruomi Miyazawa

To assess the type and severity of central étirway stenosis, bronchoscopy and spirometry are used as
standard protocol. However, in patients with severe central airway stenosis, forced expiratory maneuvers are
not always possible.

This study utilized the impulse oscillation system (I0S) to evaluate airway mechanics in patients at quiet
breathing. Between April 2008 and February 2010, thirty patients with tracheal and main bronchial stenosis
underwent I0S and spirometry.

Patients with bronchial stenosis showed significant correlation with spirometry. RS, although not
significant, had a correlation with FEV1.0 (r=—0.42) and PEF (r=—0.50) in patients with tracheal stenosis.
In 13 patients with malignant airway stenosis, the cross-sectional area at the narrowest segment revealed
significant correlation with PEF (r=0.626, p=0.022), R5 (r=—0.819, p<0.001), R20 (r=—0.603, p=0.290)
and X20 (r=0.597, p=0.031).

IOS was found useful to be in characterizing central airway stenosis and might be as relevant as
spirometry for assessing flow volume curves in patients with severe central airway stenosis when forced

expiratory maneuvers are limited.
3

Division of Respiratory and Infectious Diseases, Department of Internal Medicine, St. Marianna University School of
Medicine, Kanagawa, Japan
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1. FLC®HIC

BHRMELZBEEFR (relapsing polychondritis) X4 EDJEE. 22 OAEE, 2., B
ReBTOEFMEORBEL LT 1923 FCHH THRESNE L, BETIIERES R
BRIZZEDFRELZETORRAFEOENREREREERER LB L LN TWVET, 1%
JERE LTENORERN 6 BICR LIV, SAENOER - EIE - BREZHEOET, £727F
BEERTHIEERRECHLITERE (KRERER, BERKER) 1T FEROBEI
ROET (R15E), BEFERIT 3 HEND 97 ICECTHEBICB IO, FHOREFR
X635, BEIXITIERZICRBALET, '

x1. BRESRUEROVBFLLEBBITBTHER  (FCKR)
MFEE o )
ENEE 42.9 % 82.9 %
BREEE 32.7 %
ATREfEE 17.4 %
ARE R 22.2 % 54.0 %
SEE 27.0 % 61.4 %
MREE - 5E - [REX 21.5 % 48.3 %
BAET 38.5 % 70.4 %
ffm =R 25.2 %
M R IESE 10.3 %
EARE ‘ 5.1 %
LEMEME & 14.4 %
R & 16.4 % 24.4 %
BHER REEE 11.0 %
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2. EF

(1) HEL L TIERMENRERTYT, THE CRBBEICRT BR8Nz
FELETATLEDN T AU IHHIEAR 100 FAYY 3.5 A HRES L TINET,
MEEERR 2 DT o T EEAE T, 2EOEEREEND 240 BINRESNLE L, 20
FEBR D B IXI AN E OEFI UL 400~500 IR & HEE L TUVWET,

(2) AFFRIIURTOWME (1986 F) Tk, 10EETFRB%E SN TVE L, 5D
Bk DL (1998 4F) Tid, 8 FAFE 94% TT, SEIDOFK 4 OFHE TITHEREH O
RDD 9% BT L TINZZ v, 90%LLEDEFERLHEFE L TONVET,

3. IR

BB OERE LT, BIC—B LEE. JBIE. BARTH Y, I BRECTN 0%
EILHHMBTY, IRERE LTRENOREANS S L bE0TT, RERTARK S
BVITRRIC L VB LE TR, AMATRT LS CEREZRVEL, ENCROLEEE b
b LET, EROBECHENFREITI L LB ET,

SZREEHLA L LSROONET, BHAINEYE. BEMET, AEESHET. B OE
(CBA) PEWBERE SRS SNET, :

MEHR, [UE REXOHEREICL > TEFE (LB I 2) BER, B (FADV),
IR B SR REER A B b LET. 5D VIR E R T DR D JEE SN2 1
ROELH Y, P T REDRELLCHEEEI 2L bV E+, SEHEL AL HE
AT EDRERNUNEIL R D HBEND Y 7,

R & Ui, SRS, RIS, BIEL. IBA. BEAEED - ERBNTT,
NIRRT U0, L EEABEREES 2L b H 0 £,

DIBMEROIER & LT, RBRABEFRLELEERBERER YO LRREE. 8
MR EORBIRRERED e Bb Y, BREICARLEELH D ET, BB FHRE
FLVEAbLH Y ETH, HEAOEDIELT LLRIEBEE b0 EHA, BEHIOL
Wi B R OIERITEL Th, EHRLBOBEERENBD bNET,

ZOMOEER E L CHBBECHEEEL LY ZeBh 0 £,

BRESFENELE TIIEE ) U~ FRREET ) T~ h—F 22 U & 5 BERS
SEMENES. FHEMRERR CPAHTEH I L RLENE b0 21,

4. RELR
ARBOZWICHRENLDBRERIBRACTEIEE L2V O T, BEFRR, LEKRE, @E
PR, BROEBEREOEROREIHRHBIC L o ThENE T, MEHRETIE, BikE
BIZR BN &M, 380072 A MEEMN-CI/ MM, METESES v~/ a7 ) v h
EEBOET, RATRITEEIZEE TTA. BELESHNITE G RCMER Y2 BdET,
BEOHENCY v~ M FEFRTRAKEZRDET,
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AT TV —) BTV, MEBFRICEHERBBEA~OREMBEREBEEZREDIETHRT L Z
EBRLELNTT, Lo UREHBOARIC X > THRENARFTANE DN B2, ERO X
AIVITHEETYT, [EREOEBEYHABICT 70O CT REIZEFNIHITT 5
RELEZETH, 2 TH 3D-CT BEFKEREZOHREICARATY, FEEERED
AT V==V THREELTUTI ZEREE LNWTT,

LUTEYEIC T McAdam DRETEYE (1976 48) < Damiani OBWIELE (1979 4F) NF
4T9 (F2, £3), ZEELEZ, OFAOENRER QIO LAKZEHRK QBIEL
DFEEK, BIER, SEIBERZEDIBORKIE OHEEE - [IENERX ORTHERE, FB
D, DEVOURL - AEEEE. O6EEO SEEM AT, HA NI 1EEME
BPET, BEMDEBITANE LN AIESICZE SN ET, BIRRBIIN 72Tt -
WELETH, LEIBIEFECTH G D . IR AE & BRRENRETT,

x2. YO THELOREEE (McAdam's criteria)

LLTFD 3 DULEAEMSE

- ERIEOENEE &

- UL AN, MERME, REESHEBERL

- BEE #

- ERAE - REIEA. AR, BER, LBER, RESER

- REREL  BEHIVIREHER

- BREH D DNIKHIEMEEES - MR, HIE, HFEL
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F£3. #3702 HEL(Damiani’s criteria)
1) McAdams QDEETIDLUENFEDFEIE, 7 L L HEHFEHGHERE
WETR L
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BT REICRIG L THRET 158
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2 CERE R COMWREEEZDRET,

BRIFEZRET DRI, BIZEEMOL IR I ThH, KESCH., LER & D Eaam
BEOWRBERDTOLENRS Y T, BEEICEL CIEAEZERKE WS, DLTICHR~N
B ETIEGNZ G U CHEEN e Fet 2 ELE T,

BROFLNIEART oA RTTR, [RUEREZFOBAITITEIN ) b aEmEIsoss
FrEETINERDY T, EEMEATIAT A, FoULAREYBVET, 2570
A FROREMEIEICIEIUSEES CAEMGTRICEEN D 2 BAIXERRE R/ T, 23D 50~
B0%HIEDEHETIEH D bDOD, EMENHE (VI Fr—F, T75105) NEDRE
ENHD ET,

(R FRI AR
O=ESEH

RENPBEETEN, BERBICHREPRRBT2HEIE. AT o FRALERL AV E
T BIEPITHIERAT v REMREERF+ORBEEIVEOROAT oA FERAWVE
SR |
OLESh]

RIENR KERE., R, D, Bk COESHRESCOHLE XA TIIRAXT oA R
DHEENOREZHAVET, BEMIZIET L F=Y 0 88 30~60mg/ B %, WIHIEL L
T 2~4 BB L, DIIT 1~2 BEIC 10%RBRERE L 7,

OEAEHI

RIEDRIFERICTR [BERE OEITPEMTFRICEER D 2HEAITITAT oA R/ A
RIEZERLET,

Ox 7 uA FEHH

AT A ROBPECRENFRTLHECEMTIIPREDNR+02EE ., REMHZED
FREZSZET. RERLEOETRAT oA REHTEa Y ha— L LIZS WEANRE L,
BHEID D OB MEIROFENEENE T, WTNOEE S FEBRERI T,

BARBNCIX, VU~ by 7 2 4~8mg/l#l, XA —F /L 100~200mg/H, =¥ F¥FH
50~100mg/ANEH & HbhE 7,

(5B RER - T DDA
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