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Postoperative Clinical Courses According to the Length of
Preoperative Drug Therapy in Pulmonary Tuberculosis

Eun Su Kwon, M.D., Dae Yun Kim, M.D., Seung Kyu Park, M.D.

National Masan Tuberculosis Hospital, Masan, Korea

Background : Though surgery plays an important role in the management of patients with Mycobacterium tu-
berculosis infection, there is little information regarding the timing of resection. We tried to find out the ideal
timing of operation.

Method : A retrospective review was performed in 69 patients underwent pulmonary resection for pulmonary
tuberculosis between January 1993 and December 1997. They were categorized into various groups according
to the length of preoperative specific drug therapy. The rates of treatment failure, realpse and complication in
each group were compared statistically by y*test.

Results : Eighty one point two percent were men and 18.8 % women with a median age of 33 years(range, 16
to 63 years). The mean number of resistant drugs was 3.1(range, 0 tc 9). Patients were treated preoperatively
with multidrug regimens, which mean number of preoperative specific drugs was 4.6, in an effort to reduce the
mycobacterial burden with the mean length of preoperative drug therapy, 5.0 months. Postoperative treatment
was conducted for a mean period of 13.0 months with a mean number of postoperative specific drugs, 4.4.
Postoperative treatment failures were confirmed in 8 among 69 patients(11.6 %). 2 of these 8 patients were

T2 =8 aAE 1999€x A 893} Ud 29 L 37183 FABeU ] BEHYL.
Address for correspondence :

Eun Su Kwon, M.D.

Department of Thoracic Surgery, National Masan Tuberculosis Hospital

486 Kapodong, Happogu, Masan, 631-320, Korea

Phone : 0551-249-3777 Fax : 0551-242-1135 E-mail : respkes@unitel.co.kr

- 775 —



— E. 8. Kwon, et al —

showed up in the preoperative 3 to 4 months medication group and each of the rest was occurred in the preop-
erative 210 3,510 6, 6 to 7, 12 to 13, 17 to 18 months, less than one month medication group, respectively. 59
of 69 patients were available for evaluation of the relapse rate with the mean duration of the postoperative fol-
low-up, 19.8 months. In 4 patients bacterial relapse was confirmed(6.8 % ). Each of these 4 was in the preoper-
ative 110 2, 2 t0 3, 3 to 4, 5 to 6 months medication group. Categorized into various groups according to the
length of preoperative specific therapy, there were no statistical significances of the treatment failure rate, re-
lapse rate and complication rate in the groups. There were seven treatment failures of 28 who were AFB cul-
ture positive until the time of operation(25%, p<0.01). Categorized the preoperative AFB culture positive
group into various groups according to the length of preoperative drug therapy, there were no statistical signifi-
cances, either.

Conclusion : We believe that operation plays an important ancillary role in the treatment of pulmonary tuber-
culosis. Our results indicate that the timing of resection according to the length of preoperative drug therapy
may not cause trouble. {Tuberculosis and Respiratory Diseases 1999, 47 : 775-785)

Key words : Pulmonary tuberculosis, Timing of operation.
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Table 1. Clinical characteristics
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Ne. of Patients

Male ;| Female

Age(median)

No. of Resistant Drugs

No. of Preoperative Used Drugs
No. of Postoperative Used Drugs
No. of Prior Treatment

Length of Follow Up(median)

69
56(81.2%) :13(18.8%)
16~63(33)
3.1+2.6
4.6+0.9
44+1.0
0~6(2.1)
6.3~78.9(30.8 months)
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Fig. 1. Drug-resistance distribution.

Se : All sensitive, H : isoniazid, R : rifampicin, E : ethambutol Z : pyrazinamide,
P ! para-aminosalicylic acid, T : prothionamide C : cycloserine, O : ofloxacin,
S : streptomycin, K : kanamycin Tu : tuberactin, N : no test
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Table 2. Postoperative outcome of the resection
and chemotherapy

Outcome Cases
Treatment Failure 8/69 (11.6%)
Treatment Completion 63
Success 55 (93.2%)
Relapse 4 (68%)
Drop out 4
Complication 11/69(15.9%)
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Table 3. Postoperative outcome according to the result of AFB culture at the time of operation

AFB Culture Positive Negative

Treatment Failure 25.0%(7/28)* 2.4% (1/41)
Relapse 4.8%(1/21) 7.9% (3/38)
Complication 17.9%(5/28) 14.6% (6/41)

' p<0.01

Table 4. Clinical characteristics of postoperative treatment failure group : 8 cases

Age Treatment Failure Treatment Completion
Male : Female 28.8+8.0 36.6+14.3

- No. of Resistant Drugs 50: 11
Length of Preoperative Drug 5.1+2.3" 2.8425
Therapy 6.5+5.7 4.8+5.0
No. of Prior Treatment 3.3+£1.61 2.0+1.1
Complication Rate 2/8(25.0%) 9/61(14.8%)

' p<0.05 . p<0.01
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Table 5. Postoperative outcome according to number of resistant drugs

No. 0~2 3~5 6~8 9
Treatment Failure 1(7.1%) 3(10.7%) 3(25.0%) 1(100.0%)*
Treatment Completion 13 25 9 0

Total 14 28 12 1

' p<0.05

Table 6. Postoperative outcome according to number of prior treatment

Number Treatment Failure p-value
0:0ver 1 12.1% (8/66) not significant
Below 1 : Over 2 17.0% (8/47) 0.0395
Below 2 : Over 3 22.2% (4/18) not significant
Below 3 : Over 4 30.0% (3/10) 0.0492
Below 4 : Over 5 50.0% (2/4) 0.0134
Below 5 : Over 6 100.0% (1/1) 0.0054

A8 49&
= 7 ’\1

O/K

& x’-testE o]g3le] H|mIYE o, 2
Ag A &o] 121% 2 Jetou} 43
Folde k. 23] ol3} 33 ol F& Hlw3}
& HE 33 ol FoA 22.2% 2 UElGou B
AReg Fog ztole ek e, 13 o8t
T} 238 o} Fof Wi, 33 o5t F} 43 ol F
o] HliL, 43] o]3} # 53] o] Fof widL, 53] o]
3t 3} 63 o]4 T Bl ME 42 17.0%, 30.
0%, 50.0%, 100% 2 Jebgn 257 BAFo=
felatgdth(Table 6). 53], 3AY 43) o4 7
A FHE #AY g7t 71845 e 54y
&0l 37Kt FAl ol did BA4 fAx o
&) 7 et

3 g
ETAE 5 g X859 9o FRoz o5 ok
A WA ot BEet Al == B3 T8
#Ze 3t e] ago] B doMe outy g
8% q8e sAE L N2 FEdA Y el ¢l
© AZA slta el HRAQ A52A & o

gL o Fzso] Akl
Aoz HAYe F&o] AL A AR
ol B 4 9l d, A HdE AgFozE 3
£ 600cc o)) i ¥ E& 3HF 200cc )9
A A, A Fgoldr s, 7)RA-F3F,
Fdo] oAEHE A Fold, EX JdH AHEZ
© 5539 Y, o4 WA 2, 7)18A g3, 67)
4 ol A&slE A wid A 2= A, LA
4 35, 294 %, UR8E 3 I8 24
Fo] &#A Aokt oAl U A2 dig ¢+ F
$%o2 Iseman & AA, HA Aol FEH3}
o s ANY AL A8l & Aolg ddEHE
739 BN, Wyl F43 ol waHdtRes
THNERD HHE S88 AAVbesis #xte] Alu)v)
Fol &€ g 7 e Y W A, €F 718
2 g A48 AT ¢ US WE 2T 23}
£ 22/ F e 8 254 de A e
7%= AT Leuven & Al WA #29
9] &3 52N I FAEE ANSHAEd A
A, 4iA] 67147ke] AEE WAy g% B3t
I A 2/0g AR @& AAg As B4, o

o0

— 781 —



— E. 8. Kwon, et al —

A Wg HEe] AEEF 19W ol A wEHo)
U= A A, FEato] 4714 ojake] kAol WA
& Holx 7% dA, ¢ el 54 Yrjgts A
AA9] g7t A8l e} 7bege] B A2 Al
Alstct. 2y HA] daelA o)A A eEe
7HEIWZIE A& dol oldn] gx} RIS Aatel
g} 2R oo sk A4rt Bt =3 B2 g3
v Y¥FAo= WHol e A9l gad oe ¥
A2 U $&e FeFow g TN A v
%54 Wdo] viZof 9le A, HHE Ho €%
Aol miRolAY B B4 FEol AAY 4
=ehE AEA A$ BAL  (Bronchoalveolar
Larvage) & Aldsle &9 288 A3lyvia &
et 23 A 5 dAA e Agg o 53] T
TS FF A TF 9o Sk 4Egl
o] gletx|g el A 7Fe/do] 2" el &3
ZRehe T o3l &£F A AdrksA
o] F7tstnR FF-& FAgle] A= of grfa &
Aot

s W29 X759 Qo] Leuven T'& F&
o] MY Ago] Hzd A%e 3 ULE F=R3}
A PR opgl &4 2 &% 5o S48
AAZ vh ek 28y, $EHS0] He FRA
FEE A AANE AWt e Al7ie] EAl o3
AMe ok By AL Qe dAo &9 3%
¢ 248 drd= o @A /ARl Aol o
2t 243 of 3h= A9t diF-Eoltt. e AAed
of ate{s{olo} & Alghg AP Foll, AARE #
S0 5% o} AA&g A= H9r} R
U &3 Holx 6744zt FUEA ¥ FFYA F
o7t daoleka i, Yo s Fol 4135 H
Ak {71 7hed #4582 Af7t @ ¢ Sle 7zl
Fesjoha sideh. 22} Leuven T'& WAL
o2 g XeAH FteAE & F ] Wi &
A 671 olde] Fokg Ak Rt e oA
WA HZde] Arig A5 A F FEAe] H
ot Heol FAL FFol adz Yed Fol &4

g Alde], &do] HA = Ade A A, &
£ A8 2704 sty oA AR A 23 A
= oAl Aol . F WA oo 2ZE e
Aol A sHIGE 1 oy} &9 Fr2 3}
QaL, of Al7le AXE A F dEF 3~47490] A
W Al A9t gk sk} Goble T4 FoF
o o3 gAEe) #&A A7l 174 8709 AL
oo ojFoixy I FYFL 27¥olzt UL,
Iseman '8 tj5e] A9 d-go Hafd A¢
o] Al7|& gXW Agere £} FUREIR u FW
3 JAE HolAl Hug FeAlr]e Age] 23}
3, AL R Al FoF 449 oyl
o}Fox]7] Wl 3~67]HU7te] FEXER FoA
o Agelx Eatd &3 XRE APk AL A
&hiL git}. Pomerantz $%& thA] UiAl 29 1369
& giyoe sto] FF F&A A7} 2.5/ Yol
AL AR 3to] €4 3Ly FF Fofl & 2
etz gk 7 52 £5& MEY Adsor dY,
FFo] olalslE A9y F49] o] Sl A% A
go] AL 5L A dstme A9 R s
dolA &4 ssta e 6719 olE 9oz I
oo sk itk Rizzi 48 &7 59 Bxe &
Aol A AP F3E Zar7Ed dvha sk
27 6~870Ye) FoF Fo £&g AYsHTn 3
Hrt. ols} o] &l A719] FaAL Tl
Qi) ol sha glon) obF HZAY A &A
Fol7|7ke B =7 Al wel, Fn Ede w
2k zjolzt itk B At o7le) Aksle B ¥
A3ga) F Al 8ol d i a4 5 ¢
uhEk Al3E A7t FE Fol AFstdt. ol
E EHoz AA 699 IRE oz #4 FoF
717t wheb 4 7|zte) HFew RRsd 4 &
o} ML, ALE, PEF AL HwElge
U Zldieke 22 BAA frolde glith. o] gl
A Rizzi 549 €3 Feko] BHL e Ay 2
o] a2 ZaAl7)ed dtks AL 2A=R 3y
F2AA7A A NGNS A o AU &

- 782 —



— Postoperative clinical courses according to the length —

Atololl A s A, g, ET BBES Aolrt
UE Aoz yidiso] Al FATH SHTE A
2 vusigloy AgddgdAnt A2 9
g Zolg Btk A ARG FAT 2848
ez €4 FF 7IRbe AP VI HoE &
Fote] A5 &l dsjMT 2 & FAHOE Y]
W oLt o] EZ xtel7} St A7l AFHE B
Azt T2 ed Fte] 7o A aA Y
& UAA] e AR ZFES WE T AAY,
gl = 2 Nzt Fofo| ol dHoletn 28
A71e ¥ B 477t dolok & Aoz Bty
=3 T 71zte] &%) Azt FAA ofu]el|A
e FA wevd, €59 AsdH, AL,
T AL o 8l St FFE e AE g2
A WA ARG TEF ABRFET T3 ),
A, 24 WA AT, & T I, &4 A
248 2539 S T vwsiged Hd HAF
o} A ANaYoM FAHoR Foldt Aolg B &
Ak 53] HAAH] gt 43 olfelMREE
Agdd&o] 6% FTHHAT. Ytz oz Ao
AZAEY A5z WA 7t 22T AHEF
9 sl 210 B AT ME WA AT B
3 =F Asdgrt 3/4EE £ 5 A 23
i e Hioxel o] oAl WA A=
AT AA o wetA A3t 2ol7t U T WA F
AL A7t GeeA] Retez A oA AL
o} HAYo] Fo3IL & 4 UAch Al s
o AA AR 82 498 EAE, lde &F 24
NEzte] FoF & 27 FHA AT AL, e
A 3dle eF Tl A% AR HAE 8
W 270 S 399 €F 3MY T F 27
T Aot €F 619 7% F 5FAsT 33
A Foll AL Gt 2FEREE, AL 49
2F7F €3 FF /R doEo AEEvkn 1)
= olzgln.

2 478 B8t AR T2 HEYe 74 X8
o glof €4 Feprizte] &F A & dFo] gle

oR;Lmlo

Aoz AEAE F# UM 2, £ FRE
wat ohlel Wae] A F dol A sHe #ES
g oFAlet oFAl Wdge 9% Fe A 3
A 428 X8 a8 €F Tz A% &%
Ao taiA oz B A77t ook Al

8 <%

Al

yAZse wdoe <3le F&gie] AAstHWA
A HAZ) A Aol dig BFsE 28T IA
FE& NPT AW ke BAZE dFEA =HA
a3y, &9 ol Arle B wat okt
t}. ol B AFE H2Y A AA@AEd FF
7\ &% AAE M2 vn BM3le HAdge] 5
9] 718 AAsk=d A7}t Huzt sk

U

ZYuP A oA 1993d 192E 19974 12
74 AL ABE B B} F HHAEE AR ¢
2 6998 WB7|ES FHoE AT JA 8
A 6948 &4 FoF 7zl wet 17049, 27049,
304, 4714, 5704, 67149, 7/HY, 8714, 94,
10704, 11704, 127099 Hos #xg ¥5°
s 7o €% $HF A, £F 8dds,
ABZHAF ALEE y-testE 0|83t A2 v
3193, & A Ag AFB g 4g0I1Ud 284
£ &4 FoF 7170l wlet 4719t 2ol £H3L 4+
9] £% Z LS, £F 84S, ANEFTEAF
A&g w3t

A 1}

A 694 F FAP} 564, A=} 134 o] 16
Aol A 6341¢] AHBETE HITHFUH 334)). &
A WA AFE d3F 3.4 9ok WA B¥xe o
A WAl HAY 54%, kA HWAZZ o] 19%,
2E A AFAA A7t 7%, WAZALE A
2L A4y 1 2YE ¢ F ole AU 20% A
t}. 2 59 HAH] g A= gD oA H

— 783 —



- E. 8. Kwon, et al —

o} 6359 XEHE BYW, &3, £F T AL
T 474 4.64], 444 Jot. £d FF 174 0.1
NEAA 2487047 A] ThgsiA Uebga, €3 F
7|1k 2.7/0EAA 30.20€7HA] deltn BF
13744e] Feprizte] Q. F49RE J)Eo
¥ FATEYIMe BF 30.870Lo1T}. AA 69
o & &F A4 A9} 8da Agds)gol
11.6% 9t} 3ol 7hsatdy 594 2 407}
AgEo] A& 6.8% Utk WA IATL &4
Fof 7Rkl de} Wro] Azte] £F3 vh Kga
W&, AdE, $EZ P4 vwsig oyt fo3t
afole itk A A Ag AFB w|% FdTd
AT &% ABHAE, ALe, FEF WS
Boll akel7h e Ao yvige] vlms mgk=d,
A& S ENEE A Ay ek ST
3} SAT BAHor o8 o= giglont,
GAF 284 & 790(25.0%, p<0.01)9 &% A=
A7t A, SATNE 414 F 14(2.4%)9)
Agdsrt LSty Xgddgor FAHeE &
oJg atol7}t Yelsitt. ol &2l d 249 AFB )
F FeTNM &8 FF 7t wet do\e) ol &
zte] ¥R nlh A8d9 &S SAHE vty
ot &4 Fof 7| e ¥ Aol f2F Ao
= 2l

Z E:

4719 AAE wigo g HAYNAN FAEL A
o ol &d FF /e &% A4, A,
Z 84 59 €% Aol 34 9} vjHR g
A2 Bt a3y, Ar] A22& 9 H#s
a7lfslode der Be 49t dasielst ge
ot =3 &4 8xte] A A8E, WA =,
29 A, 3 MY =¥, £F TP 5ol B
stod go 2 gt A7 Jojok st

I

0

#

Mo

1. Leuven MV, Groot M, Shean KP, Oppell UO :

Pulmonary resection as an adjunct in the treat-
ment of multiple drug-resistant tuberculosis. Ann
Thorac Surg 1997;63:1368-73

2. 947 oAl WA FABEAM T
71 |38 1997, p. 1-10

3. ohZ, FRE, T A2 HAed e
Aaa &, gFIA 1996;25:397-402

4. Rizzi A, Rocco G, Robustelli M, Rossi G © Results

of surgical management of tuberculosis : experi-

. A33 5 F

ence in 206 patients undergoing operation. Ann
Thorac Surg 1995;59:896-900
5. Iseman MD : Treatment of multidrug-resistant
tuberculosis. N Engl J Med 1993;329:784-91
6. Pomerantz M, Brown J : The surgical manage-
ment of tuberculosis. Semin Thorac Cardiovasc
Surg 1995;7:108-11
7. 054 1 A123% e, FIH, A4A. 29,
A4, AL, dEIAHS - dgdd 2 557
2}3], 1993. p. 288-93
8. Treasure RL, Seaworth BJ : Current role of sur-
gery in Mycobacterium tuberculosis. Ann Thore
Srug 1995,59:1405-9
9. Arthur DB, Bernard KC, Lawrence G:Chapter
38, Surgical therapy of tuberculosis, In Rom WN,
Garay SM. 1st Ed, Little, Brown and Company,
1996. p. 513-523
10. Iseman MD, Madsen L, Goble M, Pomerantz M :
Surgical intervention of pulmonary disease
caused by drug-resistant Mycobacterium tuber-
culosis. Am Rev Respir Dis 1990;141:623-5
1L 2at, A%, $AW A DA 289 7
B4 #Wde] A3 29 4 3F7] 2E 1996;
43:323-30
12. A&, 3184, 338, o], v, $4U:
Tl WA SlZEsiAte] FEAgel #3 I 2
8 2 3&7) A 1998;45:1143-53
13. Iseman MD, Goble M : Multidrug-resistant tu-

— 784 —



- Postoperative clinical courses according to the length —

berculosis. N Eng J Med 1996;334:267

14. Goble M, Iseman MD, Madsen LA, Waite D,
Ackerson L, Horsburgh CR : Treatment of 171
patients with pulmonary tuberculosis resistant to
isoniazid and rifampin. N Engl J Med 1993;328:
527-32

15. 1%7], 244, 9%, AFS, A4, KA,
AAE, Hig, HYH, 45 AR AN
FAUAY cEUa. 2Y % 3FY] A
1999;46:311-16

16. FBE XY SAAE 23, diReArE A,
1998; #1417 #|5% :529-34

- 785 —



