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LATE RESULTS OF THE FAILURE CASES AFTER PRIMARY
OPERATION FOR PULMONARY TUBERCULOSIS*

Takashi ARAI

(Received for publication December 4, 1972)

The late results of the opetration for the cases with Ppulmonary tuberculosis operated
upon during the 10 years’ period from 1958 to 1967 were investigated and problems about
recent surgical treatment were discussed. The material consisted of 1,451 cases of
pulmonary resection and 201 cases of thoracoplasty, and cases which were operated upon
on both sides were excluded. The mode of operation was lobectomy in 50%,
segmentectomy in 24%, thoracoplasty in 12%, pneumonectomy in 9%, and Iobectomy
combined with other resection in 5%.

The post-operative failures were seen in 179 cases in pulmonary resection (12.4% of all
resections), including 29 cases with bronchial fistula, 4 cases with empyema, 63 cases with
radiological aggravation, 70 cases with positive tubercle bacilli in the sputurh and 10 cases
of operative or early death.

The incidence of the post-operative failures was 8.7% in the first post-operative year,
2.0% in the second year, 0.6% in the third year, and 0.5-0.3% theafter. Bronchial fistula
occurred in 1.8% and positive sputum in 4.1% during the first post-operative year, and the
incidence of these failures decreased markedly after the second year. After the fourth year,
most of the failures were occupied by rentgenological aggravation.

The failures concerning directly with operations occurrs within the first 3 years, and the
cases without failure up to the third year after pulmonary resection are evaluated as
successful,

As a method of treatment for failure cases after pulmonary resection, surgical pro-
cedures were applied to 53 cases (32%) and medical treatment to the remainders. The
success of the treatment for the failure cases after the primary pulmonary resection was
attained in'73% within 3 years.

It is concluded that the late results of the pulmonary resection shows arround 96% of
success. But 12 failure cases after pulmonary resection are still under treatment and 23
cases died due to various causes concerning operation or tuberculosis.

* From the Research Institute of Tuberculosis, Japan Anti-Tuberculosis Association, Kiyose-
shi, Tokyo 180-04 Japan.
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The post-operative failures after thoracoplasty were seen in 33 cases (16.4% of the
thoracoplasty cases), consisting of 18 cases with positive sputum, 10 cases with radiological
aggravation, 2 cases with bronchial fistula, 1 cases with residual cavity and 2 cases with
operative death., The majority of the failures after thoracoplasty occurred during the first
two years, and the incidence of the failures in and after the third year dropped to less than
0.6% per year. Therefore the same criterion of evaluation of the result in pulmonary
resection can be applied to thoracoplasty.

Negative conversion of tubercle bacilli in sputum by thoracoplasty was attained in 81%
in the first post-operative year, and it became 90% in the third year. The treatment for the
failure cases after thoracoplasty were mostly medical. The successful result was obtained in
23 cases, but 5 cases are still under treatment and 5 cases died.

The number of death was 28 altogether (23 after resection and 5 after thracoplasty),
corresponding to 1.7% of all operation cases. The direct death due to operation was seen in
8 cases (0.48% of all operations), and ‘Eh’eir causes were hemorrhagic shock in 4 and cardio-
pulmonary insufficiency in 4. The cardio-pulmonary insufficiency (15 cases), hemorrhagic
shock (4 cases) and aggravation of tuberculosis (4 cases) were most common causes of
death. The cardio-pulmonary insufficiency and hemorrhagic shock could be decreased with

a more intensive care during and after operation.
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Table 1. Back Ground Factors of the Cases

FERIS34E 1 Bh b 424F 12 B ¥ T 10 £ T Mode' of ) Pulmonary| Thoraco-
B 2 R T AT C I T & Lo 2B ) ode of operation | rescotion [plasty | Tota!
W 1,451 #, NasBRei% (M) 201, &5 1,652 fl% No. of cases 1,451 201 1,652
SEe D, FHRBOEMRELRE LI, LKL, # S Male 71.0% | 75.71% |11.5%
D SIRIFE L FEL, HEE D CHE TR T E ex Female 29.0 | 24.3 |28.5
RIAENIERIF L 720 ~29 yr. 45.9% | 14.9% |42.0%

KBTI B FHABIIE &%, FhSEROHE Tl Age ~49 yr. 48.1 56.2 |49.2
VB LSBT B B W 1 A KA SO, RN, 50 yr. ~ 6.0 28.9 8.8
XEEEAL, PhiTe & A ROIIEME L, JRo%E Sputum examination
AL F B L FE T B B\ itk o X FRErEAL, T.B. positive 29.8% | 54.29% [32.8%
itk VLD BEE e R LIcd D & L, T.B. negative

L $RA0ER ~ 2 mon. 7.9 28.4 10'7>67 9
3mon. ~ 62.3 17.4 56.5

FH1DZ L, BB o BE 12% : 28%, Type of lesion
Y DB T1%  29%, M DEA 76% + 24% Th> Cavitary =4cem | 17.9% | 36.4% |20.0%
Fro EHSTERCIZ 2B DB A 29 BLL T2 42%, 50 KL >81.5
E289% e tiabtont, BIHPICE BRI ol LT SAem | 615 613 16L5
PispTs S, BRSO, TN OBERIEY Non-cavitary 207 1 23 18.5
LChD & 339 B 67% Mk THY, gy bume function .
Patiirs 2 » AL & o 11%, BEEE3 7 ANk %VC ~50 ‘ 35% | 11% | 4.2%
DY 7% CEAE R MRACIEFREN OB 51~80 | 24.8 ) 60.3 |28.6
1% 54% 7 i, BEIROID 80% I e~T AT b e i nT |8 [en2
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LBk & oMM, BEEYIRZ LK - YA EIT

7o

IIL. B % K &

b 1,652 DFiFIE UIERG & Kol & w5y, F
RO AR 2 B Lo

(1) Rl GIBRAT D B

JifiBIER 1, 452 B D 5 BIFEARII BN 179 BITH v,
BRI A fEGID 12.4% AN Uiz,
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Table 3. Post-operative Failures in 1,451
Cases of Pulmonary Resection
Type of failures l(ios'e:f (f;::‘i;id
Fistula 29 (4)
With empyema 2
T.B. positive 12
T.B. negative 15
‘Empyema 4 (1)
Aggravation on X-ray 63 (5)
T.B. positive 28
T.B. negative 35
T.B. positive alone 70 (2)
Once 26
Twice or more 44
Others (1)
Contralat. hemothorax 1
Contralat. pneumothorax 1
Cerebral embolism 1
Death 10 (10)
Operative 6
Other related d. 4
Total 179 (23)

DR 26, BEEE OO 12 4, HEEo s Fig. 1. Incidence Rate of Post-operative Failures
LR 15 fITH Ok PRI LD\ b D after Pulmonary Resection
BARB oK XBFWELE 63 Hehdh, Px | e
Hoteb D 28 GlEHED RS D 35 flL RS Sh 1.2 -~
teo BOHER FEDTIBICHEIO R A T T FEFA 70 o =2
BBy, 05 b 1EOZDOHEEHEFIL 26 4, 2 B o J10F
BEEGIDS 44 BITHDIco Z DIZHEREREEME, s = 758'7
D 12 GIREDIA, RSO E £ 87 hvo B 59
Foo ERFABICTEANAMIID 151, 50 E A5 f L, T Aggr.on Xeray
DG, BRIED 1 AICHEL, RRIE L LRl AP
7o o Fistula
SN ) B 0.3 Empy.
FECRFAICIEHACBIE L e 10 flie@adtei@n, L e 3 4 5 6 7§ ¢ 10 1
AR b OBIEIES 13 Hlk bhkc ke, A5 Post-op. period
Table 2. Mode of Operation by Year
Mode of operation
| Premosciony | Lobeciomy | Lot Semment or | Tioraaptans
1958~ 61 5.3% 45.6% 6.7% 34.5% 7.9%
1962~ 64 11.4 54.2 4.4 16.7 13.3
1965~ 67 13.0 53.5 2.5 10.9 20.1
Total 9.0 50.1 5.2 23.6 12.1
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BRI PIO AR FER & life-table 12 X
DTRDTERBE, 1D L, 1FEHDOFAERILST
%, 2R Ao BEAERIT 10.7%, 5FH © REFHER
1% 12%, 10 RO REFEAERIE 18.9% LD, WD
D 2EMITE S TR E OO R LR, FoBILE
HD TR B EREHT o T EFEFERIIR
BLTARDE, M2, HEIFATIRS TS &
W ELWEREY R L, 28I 2.0% L,
3EHIIEE IR 0.6% IETL, 51X 0.3% &
0, FRUBETIZISESE Lo

o R A RE D) O B S e FR AL R D R B A ST L
THhBE, GEXEOREITWDD 1ETL.8% iRl
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Dok, FlEETEE bR 148
WAL THAE LT MTREOPES 1428 T 4.1%
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BRI R b { Teotee Th b & MR RER Y
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B X $SmmEin 2.4%, 2Bt 1.1% &7e9, 3
FEHIIE 0.4% TET L, 44 B UBOFEMABEIITL
WizWs 0.4~0.3% Thoto itk 4FEHUBRICA LR
FARRIDBIDIE & A & 2B XA BRI C D T
oz vt Tlhbh bR 1Lkl 5 4 FLFCA
SIS BADHT i X, XRELcXsb0
ThHbHIZ LRIl

(2) Mputlo R

Hapk 201 Gl ORI B 33 Bl (16.4%) b, &
DEFIFR 4 Thr BT EL, MBEOHE KD %< 18
FITH ot XHEBMEMIT 10 FlThH DR, L

Incidence Rate of Post-operative Failures
by Year after Pulmonary Resection

Fig. 2.
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Table 4. Post-operative Failures in. 201
Cases of Thoracoplasty

Type of failures No. of cases (Related
death)

T.B. positive alone 13 (3)
Aggravation on X-ray 10
T.B. positive 6
T.B. negative 4
Fistula 2
Residual cavity 1

Death, operative 2 (2)

Total 33 (5)

St D6 4l, B0 40K 4T S h
Foo SUEHL 2 0, EFRZHAE 14, EEFX 24T
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Fig. 3. Incidence Rate of Post-operative
Failures after Thoracoplasty
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LD ELRDT, LLIEEX (71.7%, 5.9%) T Fig. 4. Success Rate in Post-operative Failure
Bt Kz flcizoomE (13.3%) 2L, I Cases after Pulmonary Resection
BOBEILEN X 5 TH ot K22 (B 4cm L) 9% Pos. sputum
#lo Kx ¢ 21.8%, Ky < 35.3%, Kz ©50.0% 'O wr 2 —
DHERLFRL, RO Kx, Ky, Kz 0JFcS sl AT e Xt
~ Fistula
Table 5. Rate of Positive Sputum More 2
than One Year after Thoracoplasty I 60f
in the Cases with Positive Sputum’ 2
within Two Months before Operation g 40-
I. Cases with no lesion or non-cavitary lesions
in the contralateral lung 201
Size and type of cavity | No. of No. .Of. Rate 0 1 2 4 5 é ’} éYr.
in the operated lung cases E;)ss;we (%) Period from occurrence
Size Kx 39 3 7.7 ‘ o
<dem Ky 17 1 5.9 BRIt RAZRPIOPFER 2T OISR T
Kz 15 2 13.3 BHH, FERCME 1ELESBEE L T,
Total 71 6 8.5 (3)  HETRBLEh BN RE3 5 Bk & £ 0 EFE R
) Kx 23 5 21.8 FPIYBRARII AR T2 EEER G L T A 5%
S‘;z Ky 17 6 35.3 &, EOIRFT & <IE 10 R 169 i 54 ]
=T ke 4 2 50.0  (32%) WABHOWEEAIT & hic £0 5 bAEZIE
Total 44 13 29.5 (29 P1) » 83% 1, WRMy (441) OEPIIBHIER
Kx 52 8 12.9 REMS hicowrt LT, XHFHEL (63 ) Tit
Total Ky 34 7 20.6 35%, PEE DS (70 fI) TIX 4% OEFK & & %D
Kz 19 4 21.0 7o
Total 115 19 16.5 WA RHRR OB Z R L Chlo 1 BOFET
WA 07=239 0 (74%) &, 2 BIL EOFAia LI L Lic
. N 15 B (26%) st LCiTdhh fo EEMAL, FHEIkk 28
II. Cases with cavity in the contralateral lung
B, HaRk 24 B1(5 DRGSR HER 12 §1), T ofh
Kx 8 1 12.5 2 BICKA S Rtco RO BRI DR Bk 7o bt
Ky 3 2 66.7 BTHBE, LAWK U TixlR-HERR 12 fic
Kz 6 5 8.3 Bi%<, BYRLOMATHOLA, WEHIAL 3015
Total 17 8 47.0 o, mERERCH LTEE L LCRBRISEE R,

Table 6. Type of Treatment and Results of Post-operative Failures in-Pulmonary Resection

Type of treatment Results
No.of Surgical treatment
cases i reatmen . |Successful Unsue-
; . Non-surgi- .
Type of failure Resec- | Thoracoplasty c;)ln ts:tfatl (Rate in cessful | Dead
tion (With closure |Others | Total |ment percent)
of fistula)
Fistula 29 9 15(12) 0 24 5 22 (75.8) 3
Empyema 4 0 3 1 4 0 3 (75.0) 0
Aggravation 63 16 6 0 22 41 44 (69.8) 14
on X-ray
T.B. positive 70 3 0 0 3 67 62 (88.6) 6 2
Others 3 0 0 1 1 2 2 (66.7) 0 1
Death related 10 - - - - - - - 10
to operation
Total 179 28 24 2 54 125 (74.4) 23 23
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1% 73%, 8 EHIIE 81% VKT & HIE S huico

FR ORI Bl w5 EREDOERE A S &, KT
Dk, PR LTI 18 FlEEic NEHTRE
EET b, XEPHEMCH LTS 10 ik 8 flicN
FHOBEREA I R, ¥EETE, BRERO 206
TR LT ARIRERN fThh e, TOREE %D &,
33 Gl sh & HWES hicdb D 23 B (69.8%), B
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FToRhbhi, ZORYFRY life-table % T HHL T
HZBE, H5WRTZEL, 24£HT 47%, AEHT 67
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BEFIEVLS ThHbB, Ll 5~6 FEHBITIZHTIR
BOTRNRIPIOGHE L IZIERACEREDORIE NE bh
2o

(4) ZECHR T OMKES

F8IRTZ &L, BIBEFLTIIMYIERT 23 B, Ko
TS5 B, AFt 28 BlTh ok, EEFLCIIHMMEY 5 v
21 LB 46 E DRI X B 4 D 8 Bl TEF i
D 0.48% WML Tzo FIIZECIL i Y B T6 flA b
n, FOREHIOMAREC X% D TH ok, Wizt

M OB 4a8E B3F

Fig. 5. Success Rate in Post-operative Failure
Cases after Thoracoplasty
%
IOQ o
80
2
= G0l
a 40
20
0 1 1 1 | 1 ] 1
1 2 3 4 5 6 7 8 Yr.
Period from occurrence
Table 8. Causes of Related Death after
Pulmonary Resection and Thoracoplasty
Pulmo- Thora-
nary
coplas-
resec- t
tion y
Operative death
Hemorrhagic shock 4 0
Cardio-pulmonary insufficiency 2 2
Total 6 2
Early death
Cardio-pulmonary insufficiency 5 0
Others 1 0
Total 6 0
Late death
Cardio-pulmonary insufficiency 6 0
Tuberculosis 4 1
Others 1 2
Total 11 3
Total No. 23 5

Table 7. Type of Treatment and Results of Post-operative Failures in Thoracoplasty
Type of treatment Results
No. of Surgical treatment
Type of failure cases Non-surgi - | Successful
Resec- cal treat- (Rate in Unsuc- Dead
tion Thoracoplasty | Others | Total ment percent) cessful
T.B. positive 18 0 0 0 0 18 13 (72.2) 2 3
Aggravation 10 0 1 1 2 8 8 (80.0) 2 0
on X-ray
Fistula 2 0 0 2 0 1 (50.0) 1 0
Residual cavity 1 1 0 0 0 1 (100) 0 0
Death related 2 — — - - — - - 2
7 to operation
Total 33 1 1 3 5 26 23 (69.8) 5 5
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Fig. 6. Positive Rate of Tubercle bacilli in
Sputum by Year after Thoracoplasty
1
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30 %
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g 20
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