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Background : Many patients with isoniazid and rifampin-resistant pulmonary tuberculosis have organisms
that are also resistant to other first-line drugs. Despite of aggressive re&eatment chemotherapy, the results are
often unsuccessful, with a failure rate approaching 40%. Recently, there has been a revival of resectional sur-
gery for the treatment of multidrug-resistant pulmonary tuberculosis.

Methods : A retrospective analyses of the case records and radiographic findings were done. Between January,
1991 and December 1995, 14 human immunodeficiency virus (HIV)-seronegative patients with multidrug-
resistant pulmonary tuberculosis were selected for resection to supplement chemotherapy. All patients had or-
ganisms resistant to many of the first-line drugs, including both isoniazid and rifampin.

Results : Despite of aggressive therapy for median duration of 9.5 months, 12 of the 14 patients (86% ) were
still sputum smear and/or culture positive at the time of surgery. The disease was generally extensive.
Although main lesions of the disease including thick-walled cavities were localized in one lung, lesser amounts

of contralateral disease were demonstrated in 10 of 14 (71%). Types of surgery performed were pneumonect-
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omy including extrapleural pneumonectomy in six patients, lobectomy or lobectomy plus in six patients, and
segmentectomy in two patients. The resected lung appeared to have poor function ; preoperative perfusion
lung scan showed only 4.8% of the total perfusion to the resected portion of the lung. There were no operative
deaths. Two patients had major postoperative complications including empyema with bronchopleural fistula
and prolonged air leak, respectively. Of the 14 patients, 13 (93%) remained sputum-culture-negative for M.
tuberculosis for a median duration of 23 months and one remained continuously sputum smear and culture
positive for M. tuberculosis.

Conclusion : On the basis of comparison with historical controls, adjunctive resectional surgery appears to play
a significant beneficial role in the management of patients with multidrug-resistant pulmonary tuberculosis. if

the disease is localized and there are adequate reserve in pulmonary function.
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Fig 1. Drug resistance of M. tuberculosis in patients with multidrug-resistant pulmonary tuber-
culosis who underwent adjunctive resectional surgery
*INH=isoniazid, RFP=rifampin, EMB=ethambutol, PZA = pyrazinamide, SM=strepto-
mycin, PAS=para-aminosalicylic acid, CS=cycloserine, OFX=ofloxacin, KM=

kanamycin, EVM =enviomycin
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Table 1. Preoperative microbiologic responses
with medical treatment in the patients
with multidrug-resistant pulmonary
tuberculosis*

7/14 (60.0%)
Preoperative positive sputum culture 12/14 (85.7%)

Preoperative positive sputum smear

Preoperative negative sputum culture 2/14 (14.3%)

— Postoperative positive tissue culture > 2/2

*Microbiologic responses were indicated by three
consecutive months-of consistently negative spu-
tum cultures.
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FAolglor, 5M(35.7%)9 A= AY =
S4o] Ho A A wiek ddoidct. webA
124(85.7%) &) &2} Ut Mavto e #2d
of duflalda @A 2 (14.3%) 2] BT TS
Aol AJg3Hct. 3lA|Rk o] 29| A% HAE H
ZA oAz 2ol W= Ut (Table 1).

Fed A7 M 1270 =84 A2k (for-
ced expiratory volume at one second : FEV,) o]
1.09~3.87L(d&x]9] 33~124%)2 =g 2.
24L(AEA 69%)93, =4 HEH(forced
vital capacity : FVC)o] 1.44~4.11L(&=]9)
41~134%)2 F93 2.56L(c1&x]9] 77% )t
Fed 1270 =284 HJ@3o] 2L o8ldd 75A
127 =24 g3 1.09~1.88L(s]=%)9] 33~
67%)2 F9g 1.34L(A& 9] 48% )G o=
A ABFaNg A A HAE d2e BARulE
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Table 2. Preoperative characteristics and extent
of multidrug-resistant pulmonary tu-
berculosis on the computed tomography

Localized main lesion
Thick-walled cavity (or cavities) 9(64.3%)

Totally destroyed lung 3(21.4%)

Lobar collapse 1( 71%)

Lobar consolidation 1( 7.1%)
Lateralization

Bilateral disease 10(71.4%)

Unilateral disease 4(28.6%)

o &34 A& Ak AFFAA H¥(cen-
trilobular nodule %X branching linear struc-
ture), 71¥A F91¢ 22 ZH(tree-in-bud ap-
pearance), HHo] EEHHE ZA (poorly defined
nodule), 284 73 (lobular consolidation), 7]%
¥ o] H]Z (bronchial wall thickening) o] &
e FEd o] 108 (71.4% ) AA A=
o, 48(28.6%)AT dZA o] AAEHJ
(Table 2).

#4428 =984 % (extrapleural pneumo-
nectomy, pleuropneumonectomy)o| 49, A#A
A|4 (pneumonectomy)©] 24, G&A< (lobecto-
my)o] 6, BIHA& (segmentectomy) o] 2739
A1 Ak (Table 3). S9edA&S £33 A
HAA=E A 698F FH5Ho 5YPolUY. F&F
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Table 3. Surgical procedures of resectional sur-
gery for the treatment of multidrug-
resistant pulmonary tuberculosis*

Pleuropnuemonectomy 4(28.6%)
right : left 0:4
Pneumonectomy™ 2(14.3%)
right : left 1:1
Lobectomy 6(42.8%)
RUL 2
RUL plus+ 1
LUL 3
Segmentectomy 2(14.3%)

*RUL=right upper lobe, LUL=left upper lobe
*including 1 completion pneumonectomy

+right upper lobectomy plus wedge resection of
right middle lobe

2594 FHE AAE 5 AJ

FaF FHWA/LE 10~45/098 FYa 23
Hedelnt. FAAE FEF 18719 Ee 24714
7 Fodhs AL 9Hoz st 73A N8E F

Aadon, 632 A 11744 2270977 3
YA FoFsin] FHJEFoI. 18 3% 59
HE8AEF 107197 FHBF3= ¢ 5] A
£53lom ¢Fog ofug s FHAZA
FEHEAT. FEF 138(92.9%) A F&He] o]
FolF F FAJWIINTY T A7t ALHA
I peF Tl g o]Fold F ALE A=
At sHAEAEE APY 1B e
= Ao oA Ratu A =T FAo] A
5o ¥ 22719 FAHBLYTEL WS
HgHo] 42} 35Ut (Table 4).

L

19403t FZAAAZ} g =UE o]F HEH
B2 Al EX9] 7HeAE 1Y A=r 4FFHe
2 gsolsitt. S2uele 294 71 Ee
Aol Axtz dxxdy HZY fgo] 1965 5.
2% 19953 1.0% 2, FU%A AZY f158&0)
1965 1.01% oA 1995 0.22% 2 743 ch.

Table 4. Outcomes of resectional surgery in the patients with multidrug-resistant pulmonary tu-

berculosis

Major postoperative complications

Operative mortality

Postpneumonectomy empyema with bronchopleural fistula

Prolonged air leaks over 3 weeks

Postoperative follow-up periods

Median 23 months (range, 10 to 45 months)

Completed therapy

Not completed therapy
Microbiologic responses after surgery

Converted to & remained negative

Converted then relapsed

Remained continuously positive

0/14( 0.0%)
1/14( 7.1%)
1/14( 7.1%)

7/14(50.0% )
7/14(50.0% )*

13/14(92.9%)
0/14( 0.0%)
1/14( 7.1%)

*Including one patient who lost follow-up after ten-month postoperative antituberculous chemo-

therapy.
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A 10789 87 22 FFol S Ao 2
19& At WS #Ho) o] 24 Mol
oW SAee B d&Ad 4Fsidch

=5, FEF A% AT F de FFEdE A
7b BRI Heolld W FEsita & £ et
= EAloltt. ZEAdE FAIZE 2~37He Qdolek
ke FAE ¥ 3714 olate] oAl AL A=
AR ThsAel Brke FAR AT oH7A]
ST 282 o & A7 AT AAN Fok
S Q= 4~571A AT AA AsHH oz
4 AEAE e adelis o AeAdde oF
A7E 1~27FA80I0E 8= 5F0lAnt. olF 47
dre €3 A F5o) olFo|AA] e el
M e AT e A T30 ol Fohd
19& 236le] 442 F&3 Agstd, 399 &
Ae BFHeR Nagg THMeH 19 =
FEF 100474 Al SA7F gict o 13
o) Az AEAEF d5Ad dsista FFAel A

[

2

£ ek o|F2A ZrAds AV} Al oide
= B #&Ad A Extel Ao otz
A 244 AARE UiAdoleln Bag oAz} AAE
= FEAQ Aol AY B thiiEe] Ao
sz AAE F doloe A4 A dis] 1
~2717)9] ZEAdE oz 5Ulde fEskA
XA ZIAge AT 4 YUY Ao Bk u
gM o AT 4 s AV 3714 migtelst
3 A Al HdiFE Fr7le obd Aoz Az
e, Ahegd ¢ e Al 1xRAIZY 23 ER
o4, Ed AENHE, WE AN 579 25/
5L MEH o g waste A%s] dAslol & Aoz
A, B gQdds e gl A&s
RE 1%L o}5A (ototoxicity) wEd FAAAE
ARE-EEA] Bl 3Rl A A2 5uAe] Al X
w3lo} o)F ZAeAlE e 17 E T ®
Z sudEAdeg Al A WS g 23
lem o]3le] 2he FFo| UE ATt
oiAEte 2 Za%k AL U33H XEtegs X8
of Ag slzAdo] Brhkes AL AEA AFE F
=7¥e Al oith ThAA #lEE fixjol| A WakH
7o) g ¥ RE 45T § Jde FAUT AR
= oA W= gttt Goble 5-& A AMN-3LY
 ofA| o] 7t BEE 83 dAdolA] A B A
7bsAdo] WU sty Iseman 52 INHe}
RFP 9o t}& 1x1ekAld] YA & Hols 299 3%
& 7t 7ol XA e FbeAdo] Erha sk ®.
Tujell M Baixjel] migt xpo)Hol lut. vk 540
59 AV THHe T § A 54
FEGe] FF5E AR e AHE = XA
o] 7FsAde] w9 Zckn YA, § T BHA A
80| e AS, HALA ST 4744 o] gl A9,
ARECEA S A RAIZE 371R] ol A9, WAL
AgHozn 5 HAAH e, 5ol U= A+ T
o4 x\g A ] 7HeAde] wrthn st} AT o]
TUE AW, A, T59 EA, oA AN FAl9
, WA A & B o= AR A7 QIR E
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q&E & e ARE A& F Qo st uet
Al olA7A] m&o] U7l AN dAizkA Ul
A8E FH3tE APEE AU A2 AxE F
ol AAY, FA AL FA57 Be o), INHS}
RFPj¢] th2 oy 1xeAlolE Wae B o 5
& Wiy Aggoze XNEdHE rhedel Brin
o AZc}.

ol F8 AL WA TH& UHH 259
H4Bg A28 $ Yt AR GANE dEE R
olct. 300449 A FFA MAR FAES] A=
Ao el A7 & T o3t FEAE 84
ANME BALA 4o] ZHEE H9E 64% B
Shal HEh gle A9UF 36%0 ol23len, ¢S
88 AL AFdo] A&Eo AE e oA
T WA 244 3AE H97t 32% 9 g3l W)
7F gl 47t 51%, A3lE A9e 12% B33
ot gk oeb BRI E BAM A28
AAB5EY BH9 71Fog olfdAe tETt 3%
=3

oA UfA gl e vhGRE 958 5
A dFAHI}E oha BEHE A vlZe] Na-
tional Jewish Hospitald| X & Hdx&s 283 o
A4 HAZY Bzl N 5AdHo] Sl oy F
HE §HT € AbEo] viuA drlkes JAAEEE
E3 o= INHe} RFP 5713 oAl BAUA
& Hole Al #HA fxte] A9 o] Igt
Hol 3 #EF IE 7Tl FEIITe T
Z24& U5k 28 FRIA HEAes HF3He
2 FFsln Y. ARt oy 28Rte g 50
~60% 9 FAANAT F7] FEHAE ol& F U 9
ol HEAAlES Aldsiahe F4L H3o A3
Yia gt as F37H53 40~50% 9 8}
AR A F= = FE& AYBeths £o] & &
t}. Treasure £40-& wWwo] Z& Z-$(minimal
disease) & A 9§t TAA HEd BN F&&
DAt dpF ot 11 oo} thade] gA] AR
rh. vk A x| gol i ¥ RE A& ¢

Q= #4138 AF/ Yobd A=Azl AR B}
R3] A 5 9L Aot okF7A oo i3 BE
2 843 g,

H8A&T ) 228 AL SR AHH )
B2 Hgolth $M S&A el A gD ¢
AR 283 g5 A A0 E9sl] A A
4304 Aok AEA FAIE HAag 3~47hx|olAt"
24, g 3 glow 5742 9Yx] 6~7742 "5 3
Ashs Aol oled Ao ¥rlsd B I
A AMg7IZro] 7 Bk HAIE Xt WY
S AT 5 k. oluf] FANFARE A B4
AAET T GEZHNE FE op P EA
o= 288 B4 (2] USRS Busi:
o wenigt A 4 kP, oln] mhA o] ggkelat
AMgEE SpAlE oFAl Al ZAMIA Bados B
Hdats 2 257} ol Roz gAYl
7h5ah g okHE Mdskes Aol wigsiie e,
Ao o oAl BFrA AAE olE AlgTy
aE)m AW WA Pl AN BEst B
dHo g o|RofRx| Ygton] ZRuel Azwr}
v} 40, 25 W9 (therapeutic index )7} ¥iad §
& INH, RFP 5& oH 254 #dAss =g
G QA% 229)e) oAl B3] 2xjekAle) Aol oF
A R4 ANEe] At ol 28jol4t 244
ANE Ngsde W 2 9Xee 50% S ¥A ke
o840 ke ate] Anprl Sxbe] QAT T X
BT} IXehA] Yok o] BARE LHA%
oD, olul= Z5A ZAL Aol oFaA] T
=A] ATl WEo|A] okg Hesioo} Hp®,
7} &8 dle EMBo|tt. EMBL 1dol4t AML-3}
1% A% FUYoz g dud 8= EMB
Qeide durtee] $xp7t Ao At U
o}, & tARAE 67190l EMBE 233 324
A BeaALolE BFshn A FRo] A&s
AW 129%Z oHAIZFAHAME EMBe WAdolgta
BT o= 8w Beila 4WelNE Faaolzt
o HaEch gk ojw ofolEx] 671 ol4} A}
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S3tnE Fol Alg P Aole 2 2 oA 7
T4 x| Adagle] WAdelka dds o} o)’
s, wg e JAARIE BAdE WAooy
ThA] HAIG Aot Aoz vipo] RaslE A
7t gor ol F F 9od o HAle I
o} r},

A HZR e HdA A HES FaAly)
o] gL F& HEF 7o ZA R & F8
T EAlojch. £& AgeA FgHe] olFojAn ¢
¥ e Ak 3lo] 71 v AR Aol &+
T F&Ao] o]FojAE FAle 50% A= BHF
o] FHo|t}'?, o|2FA o 2= AT Ujotd A&
F Y 9 34 Az Adge 55 4
el (nadir) ol &8 Alisiol & Zlott. &4
7) Ae] BAle dde] A 22 Aojola Age
A YL W FEs Al AL FEidY A
7t ZolA A H5ET T S Ao wobA
o, AgoA F&do] d WA FEA7Ig %5
AL B¥te] 47 7MY 2RE A7) (nadir) & At
AR oFAlo] ThA] EEAdo] Arin, Zadwe
BHE FHE = WS d2 Z8gs o 23
3 719A] BHlEo] dolrl FuRe] A= Bs}
I A A5 dHfE rbesAdo] AAA Bt A%
1 A = ujkREAE AAlEY 2Ty 41
Vg e A7IE FEd APIE Y T oy
zte] Agu o] 2 AR 2AA o]FofA=
Rol oblx wi AN U AjTo] Hasite
ojelg- Aol Qlch. AR = 6~8719e] Wty A
B2 #&Fo] @ F & sof @ik s o
2 3G Ee 470979 AFHA W E
AaFd £ AP A P At o=
National Jewish Hospitalo|A] Wat& X832 %7]
T&H0] o] FolAE AN H2 Bxe] F3A
A7\t B 2~2.57895 M olthe AVl At
I Y F, FEAe] o]FolAA] e A= Ul
A ARE A& strete 8ol o]Fold sbs
J

Aol grom, x7| g-&He] ool Fxte] Y

£ 37/9uoll Fa-do] ojFojWrhe Aot

o3 AMI L olA7tAI 2] AT A B I
BE1E FHAME U & It AR Ao A
of #&Ae] 75~92%7} 3MYE E= 4/MEd o]
FolAH 6749 o]Fo) FLHo| o|FAAE YA
ohg Frpr-m oo gapy JYahd X g A
7¥FsAdel gol HEA%e] 7HgFo] Pk Has:
A 3Y B 408 WY HuF Fd o
ol #Aglo] HHAEE HFH o2 nefsor T 2
ojct. ojuf F&Ae] HA| Yotria djo) FLAL 7
teln Wty MN8E ASshe AL 2318 I5U4
& zAse HAEAEe] AAET A7E ¥ 5 e
9¥o] gick. AZF 50~70% o] A7t A = &
= i) AHolA Fed AlgEA Euit,
&) 8 #xE st AAIE A2 ol&-3
o AT wjge 3hA Ao thi-io] ujggAgoln?,

2 Ao ¥3d 1492 AN A FEY
A8 7|17 3/LA 31AYE FUgk 95719013
o} oA & UHa A877te] oA AL 2
7] HZEAzd s AGE o) BFE o 953l
HAEA &S B} FFHo e AlPskx] B £3 9
AAleg BAA ARE Fol= Azt 4A Fed
e 24& Wizl 2307 dEoltt. HZ UNAE
o] Z&5n Be oFe ZPL HlAM B} A3
Ao g &8 A¥EH ol A Yty X877t
o] 3~471€, B} Agoll EHE v|FE A=
6714 oz d&E ]t

FEd AANEE FF oeAREYgn Adsd
Z89e B3l Y WHERIE delsior ¥t
#7152 e 34 HEFaAn Fr1A0E Al
o F&EF dAEE 127 =P84 8] Had
800~1000mLo}/d-& =ofo} g}?, Ejt 7|BAY
AZAZRALE Al3Ee 713AW HHe] {58 B8
o It A 7IBAZEYe] e e HEAE
o g7)oleh?. FRALAARR oL} AATHAPS ¥
S ngo] oiEe B 5 dxrlEe]
Ao}, "ok Hd HEYete] 25mmHg ol of
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< AudAEe] 37171 9.

A A wdee] 8o HAdAE QP 7}
AIHQl g 25 A= Aotk EE AR
2744 ¥l E& & IAT Holx TE A
23 F5-& gHgle] AAsof gt GegAE
g, AsleEEq 12 HEARAN T 29
HAA Y E AHsHA o). 2o e 59
AAEg XTI AdAAE Be GEAEL AR
ok & Hof BEAT HHrt IAY B HAE
G H7F FRFNE A9-A B8 Aol AHEA
=2 YABH T e AT g B B
Fol =] Qo 59 upgEo g I 59
I ) SAEAEs Al Hx2g H75e
Hed nEshe Aol v SR, HER
F2 Fol Asll 4484 (wedge resection) ) #¢
AAlgo] 7Fsd A5 A =B, Axjo] tA
WA #dse] Mads 2gAAse el 4%
g7]= 3. Pomeranz 5& 1309 thAlUA
W2 #xloMe) HAAES AHHAE0] 669
(50.8%), @A) 628(47.7%), EFAA o]
29 (1.5%) 1A NSt Rty & d7
of ¥3td 1499] ¥x= s EAes IS A
H A &S 61, A944&L 6, FgEAEE 2
BolA Algsldch. 299 e HE 59§
Ale ey BgEAed: HdFdoes g2
o]& 4= AUl Treasure T= 1992 tAWA =
2 FAlA AP HHAeF 280N EIHA
o] ZFsydn Busgn v F= AFHoes
E9AA1ES A3F o8 Rl glo]? BeEA|
&o] el E7)& obd Aoz 4ZgHd.

A H2de] #HA dAEA 8T (muscle
flap) 9] ARgol disixE ohi =] Utk Pom-
eranz & AHALASE A4 @Ae] 73%, 44
GEAEE AW Fxte] 32% A ZHBE AN}
ok BaEAEMY 53] ged A9 490 BE,
Hs5Frt EAske A, FEEzto] o Al
s eH¥ AS, HAeF HYPEY APF(dead

space)°] AgEE Zedls  FulZ(latissimus
dorsi muscle) & o]§¥ TS W=A] AT
A& FA3Act. 2L ARS-SoF 399 XH
7} AHI ¥ HE5YHT T $HFE U 5 9
o Popsh, gt olelge] HEHAE S Al
W= H5uFe] WA o] W] o] &yo]
Ededtyn AdEAEas AP v et 3
BE AP, £ A7 dido] HAY 149 $x}
v BF JE8AEA] 58S A3 ggten Ay
AAleF FHFOR ASHTEE T 5Fo] 24
g 139 AT AFEA ZHTE AFESIT
THHe] A3l dEMe S B A7 e g
Aoz Wdr].

HdAEE AVFELS ml$ vtol Pomeranz 5&
HAZEAEE Al 13099 g2 304Ul WY
Apgol 3olA st AFFEo] 2.3% 2 ¢ W
o BIstHtY. &3 3dE S vny
&3l 20~50% ] o]2ATH%), o]F djRE-2 FAo|
8lo] A&l Al (residual apical air spaces) %
o] zhe FHFolct. FaF FWFe YHES 15%
ojgtz >~y A v}, HEHEIL 3% A LA
B2 paa] A AP S}, s o
UE B}, HAFE @ Te] Fhe] BES= Aol
A A Ee] ot gk siRINE Fed AY gF
dEo] 50% ol o2+ A& e HEHE
o] BAo] HAZE ¢ HLE ¢ 5 Uk 29 F
83 PFo2E BF, ¥ 2, IFRA O
& H2 Zee] 7AW 55 Fo] ch. &4l
 olF W/ 18A FHHH & AMR-3le] & HZ F
o] BFEle AE YAk s} E3 &5 F
v Eo] B Zeoe 7RANAE S wESA AR
gto] FulEo] ¥HiE d2 FYSHE AL Folof 3
th. HEAEF APFET FrEFo] LB IS
mjx)s glo 2= $kxle] gkt (catabolic nutri-
tional state)”} X3t ZFQ &}~ wWe. Jx}Eo]
BHEY A= offA (cachexic) FEE Ho]7]
2o FET JFFael o dulZ mege-
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l Multidrug-resistant pulmonary tuberculosis (resistant to INH and RFP) ]

Combination chemotherapy (5-6 drugs)
based on history of previous chemotherapy and drug susceptibility test

<1) Localized disease?

2) Adequate cardiopulmonary reserve?

_No | [ Continue chemotherapy |

LYes

rChemotherapy for 3-4 months ]

l

High risk of treatment failure or relapse
1) destroyed lung
cavitation
bronchiectasis
bronchostenosis
2) previous use of many drugs
3) resistant to many other first-line drugs

High probability of negative conversion
1) less destroyed lung(minimal disease)
nodular or patchy infiltration
2) initial resistance to INH and RFP
without previous treatment
3) only resistant to INH and RFP
(or one or two other drugs)

ersistent

positive sputum

Continue  chemotherapy
for additional 2-3 months

Negative sputum
conversion

Resectional surgery plus

Chemotherapy for 18 to 24 months after surgery

Continue chemotherapy

Fig. 2. Algorithm of the resectional surgery for the management of multidrug-resistant pulmo-

nary tuberculosis

strol acetate $2] Z3420o] 9= k& (anabolic
drug) o] AME-E7= Bt

AMALE W N8S A4 AP Aot
o e v mATE A7 . LRANE FE
T 6~9/1-7EY = 1d7H? & Ed X RE AJ3YE)
7= AR, YutHo 2= e 18~24704U79]
73 Mgg AP, dwkAe AAE o
AGx}e] 7|7l Bal 187)Y o]AH W wE
FeAo| olFojE HaF 127198 Tel 2
2409® 5& st Y He ndshd, oA

A w2 Z$ 349 T 4199 Wi A

8% AdAeS 58 ol AgFE AARY s
e dolgle 2] A8E A8 FeF HaP
18704 ol 24/¥7HA] FEHAEE APk A
o] e2& Aoldh.

dExoz 3] Add A HZY @zl
A A e WA FET FeIF TEY ey
& A3k 90% oo 4 N8® + vk B
2 ol AggdHo] AFgAA FZ9 dzdT E
= oputh. AR kAl B, e 9Ast
W9, Be e AN, Fed Fdke A=
To] vl BiHolzhks thAA HZd e 5L 31
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sl HAA &Y 9L ] AT 7Y =
e g o2l Aol ddo|th. oA A b
o} ol a3 gl AAE shsAo]l §owA
Hol Zgso] i A Hr|eS VT e &
AN Hel AFH oz HEAeS nefslof & A
ot}

oJAIZA] TAIRA w1 EE FAf A HEAEe] A
%, FeR By X5, A, s, 7o
% 8717t T BEE EAd dis] AHEgta of
& F¢H oz st v 28 X8 HyIWY
& A 4= Jrh(Fig 2). ol AT L 7Hestd
Fag AFEA gax yHE Xt #53E
g ¢ e FAe WA N8E AGstL £
ol Zag A= 274 AFHoE £4& nfshs
AL 9302 sdct. INHe RFPY] SAMAE 7
Ae gAUA dds @xp7l HEAEE 4 A A
833 FALFA HAEAE FHsI sbsEtdE 5
~671219] fAE T HFHA WAH ARE A
gl 3~4497e] WHH 8§ Bl F4st
Holglz HAg 5 7L e e A
HEA & Agol B & At 53] IF o2 9
Wdo] ialEle] ¢l INHS} RFP o}9)9] T g
121eHAl % WAde] Qe A WaE Agvez
£ A8AA ] sFsAol Wie =1 WHH A8E A
&= FE&AE JHeAe] ¥ WRel Ag d4&d
oo ARl &g HFHoz T} WeF
Fxte] wuulo] ZAA F= a4 WHes Fidd
o] sal7} As)x] ekt INHS}F RFP% WA o] At
T INH, RFP ¢ 35712 ofAlout AL Ko
AHEE = e oHAle) Ut FET Adle 3~470
QoM HarE FY st 671974 WA
ARE A3l v AT AR AAHRA}
Z g&A| o]FoIR= BAlY] 10~30% M= &
Aol 37/LolF 671K Aleloll Yoji}r] wjEolch
ukof 670ge] YA 8F F&Po] o]Foizrhd
A% W3ty X8E ALsia ek 6719 Folz A
@ Ao o] FoIR A G A ol &g

A5 o2 nesor & ot
8 <9

o &:
INHS} RFPol] A4S Hole tAlVA HZ8 S
23 U3 Bz B3 X5duEo] 40
%ol ol&th. A HZAH] X5 ARRHUD A
A&o]l AUA HEde] HxH X Fdoz HI
1= R i Lo
-
1991 1958 19953 1294712 HIV 7Zgel ¢l
oAA INH9} RFPd] BAWAE Hols ThAUA
HZ2Y x5 AZY Aol digk B2H 524
HAAEE NPT A 1488 Hdo 2 st 3
Ao g of7|EF YAMERLA T& AR
Z 1}
Fed 2 WalA XRx B8t 127 (86
%) BN Fad A F&Hd Al 5
A 7840 o]FojA 29| A= HAEA 7
Zo|A Al A WSS FHoldth FF
Ay 54 ol 108(71%) A &
252t

SotvdAes S AAAES 69, JEA
=g 69, EG4AAEL 2HdA AP A
1327 =384 #H&gko] 2L o3lyw 799 #xzloA
A HBAFNS AR, dAE 29 BR
Z9% 4.8%0 st S FEE AL
golen, 1944 FeF HSYTFE IHT
FFol LA, 1A 3Fold FHE FE F
71fr&o] AU

FEF 1378(93%) 9 FAIA FLHF7} o] F o]
A3 FU4gk 23704 FHJAVIEL AL §
At 18(7%) 9 4= AdA&eTd= A2 dF
o] A&EH AT
2 2
A FUelolA B oA HZAe] WE X

n‘.n.,B:

fo rlr

|

T

ol
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