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The Adjunctive Role of Resectional Surgery for the Treatment of
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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 retfeatment 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-
myecin, 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*

Preoperative positive sputum smear  7/14 (50.0%)
Preoperative positive sputum culture 12/14 (85.7%)
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.

¥Adoiglon, 59 (35.7%)9] A= AY =
240] Hglont A% A W FHolglc). Hepr
1279 (85.7%) 9] 837t W4 Havto e 78
of Aotz &A] 278(14.3%) <) ?}ZMW‘{} Eincy
Aol 35t s o] 2] BAT A

2 A ZAgte] vttt (Table 1).

T WAl A 123 =384 A8 (for-
ced expiratory volume at one second : FEV,) ]
1.09~3.87L(d&x]2] 33~124%)% 293 2.
24L(15A9] 69%)¥2, =34 A¥F(forced
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41~134%)' ZAzk 2.56L(d &9 77% )t
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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( 7.1%)

Lobar consolidation 1 71%)
Lateralization

Bilateral disease 10(71.4%)

Unilateral disease 4(28.6% )

o 54 2Ig ArehE 29S8 ¥ (cen-
trilobular nodule &= branching linear struc-
ture), 7}¥x] Fiel 2L ZA-(tree-in-bud ap-
1218 2 (poorly defined
nodule), A~%94 735l(lobular consolidation), 7]%
xwe] 8]% (bronchial wall thickening) So]¥ &
Ashe &4 W] 1018(71.4% )04 FEFL
™, 49%(28.6%)A% d&A WHRlo] EET
(Table 2).

W4 Aee =vtEdA4 (extrapleural pneumo-
nectomy, pleuropneumonectomy)o] 49, =
A& (pneumonectomy)©] 2%, Gd4< (lobecto-
my)o] 638, B-9EA4% (segmentectomy)o] 29
A A= (Table 3). S dA|<
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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*
LUL 3
Segmentectomy 2(14.3%)

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

+right upper lobectomy plus wedge resection of
right middle lobe *

2594 F4& AAT & Uk

F&F FHAF70L 10~45098 gt 23
NYelct. AN &7 18449 B 2471€
7 RdsteE L Y9¥o 2 sa 7R A8E F

Asigen, 69 Al 117090 2209714 &
AYA & Tt FHPFFoG. 19L& 35 59
HAEAEF 10447 FHaEsH 52 &30l A
&Egon] 9o ofug sHF FHBHAA
FeEdoh. 35 139(92.9%)0lA F&He] of
Folzl & FAHAR/RIEAL FE&A A7t ASH
3 £4% FEAo] Y o]FojA F AEE A=
itk SuEAES AP 19N E Fe3d
E F&Ao] o]foxA] Rata Ay = PHol A
5909 F£F 2209 FHAWINFS S

so) A2} otshE e (Table 4).

I #

19400} FARAA} Qo] =YE o] F HEY L
BE Al Ex]9] 7Ps S AT AxR 4FFL
2 Agsolgt. $ude a4 FHEdgay
AHglel Az dada HZ2d fE&o] 19654 5.
2%AX 19959 1.0% =, F%4 FAZd FEEo
19654 1.01% olA] 19953 0.22% 2 7HAsldth.

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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i Multidrug-resistant pulmonary tuberculosis (resistant to INH and RFP)W

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

<1) Localized disease?

2) Adequate cardiopulmonary reserve?

W——%I Continue chemotherapy |

| Yes

[ Chemotherapy 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

l

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 muyltidrug-resistant pulmo-

nary tuberculosis
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