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This study was carried out to review the result of surgical treatment through its success-
ful rate, mortality rate and the incidence rate of post-operative complication, and to elucidate
the selection of surgical procedure for the bacilli positive and drug resistant cases of pulmonary
tuberculosis. The material consisted of 7,951 cases who had undergone the operation during
the period from 1961 to 1964 at 51 institutions belonging to the Tuberculosis Research Committee
(Ryoken) and had been observed for the period of at least 6 months post-operatively. After
they were divided into some groups by means of their pre-operative background factors, the
result obtained in each group was compared. In this study, the cases with negative sputum
who had already returned to work during the period of follow-up were defined as successful
<cases, which was same to our previous reports. The mortality rate was calculated for cases,
whose death related to operation or worsening of tuberculosis.

The results of surgical treatment were analyzed according to pre-operative sputum findings.
In the positive-resistant cases, the successful rate was 67.5%, the sputum negative rate was
76.7%, the death rate was 6.4% and the rate of post-operative complication was 12.9%,
wheras the rate was 71.6%, 86.6%, 4.2% and 8.8%, respectively in the positive-sensitive
cases. A highly significant difference was observed in the results between both groups. The
result was better in the bacilli negative cases than in the bacilli positive cases, and the result
in the positive-resistant cases with some sensitive drugs was significantly better than that in
the positive-resistant cases without sensitive drugs (Table 1).

Thus, the result of surgical treatment was the worst in the positive-resistant cases
without sensitive drugs, next in the positive-resistant cases with sensitive drugs, then in the
positive-sensitive cases and the best in the negative cases.

Observing the result of surgical treatment by pre-operative amount of bacilli discharge,

* From Subcommittee of Surgical Treatment (Chief: Y. Kano), Tuberculosis Research Com-
mittee (Ryoken) c/o Inform, Sect., Japan Anti-Tuberculosis Association, Kekkaku Yobo Kai
Building 3-12, 1-chome, Misakicho, Chiyoda-ku, Tokyo 101 Japan.
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the result of the cases with large amount of bacilli was worse than that of the cases with
small amount of bacilli with a highly significant difference. The difference in the results
between these two groups was smaller in the positive-sensitive cases as compared with the
positive-resistant cases. The result of drug sensitive cases was obviously superior to that of
drug resistant cases not only in cases discharging large amount of bacilli but also in cases
discharging small amount of bacilli. However, the difference between the resistant and sensitive
cases was smaller in the cases discharging small amount of bacilli than in the cases discharging
large amount of bacilli (Table 2). These findings indicate that the emergence of drug resis-
tance was certainly unfavourable but the large amount of bacilli discharge was more unfavourable
for the surgical treatment. Observing by the pre-operative pulmonary function, the result of
the cases with normal ventilatory function was better than that of the cases with lower
ventilatory function.

Observing the result by the type of operations, in pulmonary resection except pneumonectomy
the successful rate was 89.2%, the sputum negative rate was 93.5%, the death rate was 1.5%
and the incidence rate of post-operative complication was 6.6%, and the rate was 74.4%, 84.4%.
7.49% and 14.094, respectively, in pneumonectomy, and 68.8%, 78.6%, 4.6% and 1.2%, respec-
tively, in thoracoplasty (Table 4). These findings show that the result of pulmonary resection
except pneumonectomy is the best among surgical procedures, and thoracoplasty is superior to
pneumonectomy, if the death rate and the incidence rate of post-operative complication is more
seriously taken into consideration than the successful rate and the sputum negative rate.

In order to clarify the reason of the poor result of surgical treatment for the positive-
resistant cases, the analysis of background factors and the type of operation applied must be
made. Observing by the pre-operative amount of bacilli discharge, the cases with culture
+++ occupied 51.29; and cases with culture + was 27.89; in the positive-resistant cases,
while they were 30.3% and 53.19, respectively, in the positive-sensitive cases (Table 5).
There was a highly significant difference in the amount of bacilli discharge between these two
groups, and the prevalence of cases with 9% VC below 50 was significantly higher in the former
than in the latter (Table 6). The type of operation applied in these cases differed markedly.
Pneumonectomy, bilateral operation and other operations were applied more frequently in the
positive-resistant cases than in the positive-sensitive cases, and pulmonary resection except
pneumonectomy was applied more frequently in the sensitive cases than in the resistant cases
(Table 7).

Summarizing these findings, the reason of the poor result in the positive-resistant cases
was considered to be due to the presence of many unfavourable background factors for surgical
treatment. So it is very important to exclude these factors such as the large amount of
bacilli discharge, the emergence of drug resistance and the lower ventilatory function, in order
to improve the result of surgical treatment for the positive-resistant cases.

Under circumstances, the selection of adequate surgical procedure is one of the important
factors in these cases. In cases with large amount of bacilli, the results of 3 main surgical
procedures differed obviously; the result of pulmonary resection except pPneumonectomy was
the best, and the next choice between pneumonectomy and thoracoplasty could not be decided
easily because of the confused relation in the results. However, the grade of the difference
between the result of lobectomy and that of the other two procedures became smaller in proportion
to the decrease of amount of pre-operative bacilli discharge.

The comparative study of the result of surgical treatment which had been made both for
the cases with favourable background factors and for the cases with poor background factors
showed that there was no satistically significant difference among 3 main surgical procedures
(Table 12).
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From these facts, the result of surgical treatment was considered to be fairly good, if the

presence of many severe cases in this material was taken into consideration. In order to

improve the result of surgical treatment, it may be important to exclude pre-operative

unfavourable background factors and to apply more widely the pulmonary resection even for

the positive-resistant cases, in addition to the improvement of operative techniques, post-

operative management and the determination of adequate indication.
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Table 1. Result Observed by Pre- operatlve Bactenolomc Fmdxngs
Group of cascs B ‘I;I{uml::: ’ Success ‘ N';'u'!:};‘e 1‘ Death lCompllc-!lon
N o | of _ B g M ——
Positive 3, 689 ee.s}m 79. 2}_“ | 5.6}“ : 11. 9}_“
Negative 3,873 91.2 1.1 ' 3.2
i 2,865 | 67.5 76 7 6.4 12.9
Positive Resm-t:ant } hddd 8.8 } "
Sensitive 545 71.6 } e 4.2 } .. .
Negative Resistant 435 87.5 } - 94 8 0.5 o 6.4 \ .
s Sensitive 1,163 | 93.2 1‘2} 3.3)
Resist., sensit. drug (=) 361 59. 3}"_ | 70. 3 7.8 ‘ 9.7}.
Positive Resist., sensit. drug (+) 2,364 68. 3} e | 78.5 5.2}‘ 13.4
Sensitive 545 79.3 4.2 8.8 } had
Resist., sensit. drug (=) 42 83. 2}‘“ l“‘ 0 }”‘ 4.8
Negative Resist., sensit. drug (+) 364 0.6 } vos | 7.1 } .
Sensitive 1,163 [ 93. 2}" | 96.5 1.2 33

* Indicates the significant difference below 5% level.
** Indicates the significant difference below 1% level.
*+* Indicates the significant difference below 0.1% level.

Table 2. Result Observed by Pre-operative Amount of Bacilli Discharge
Group of cases o?‘g::ixi‘lti INumber of cases Success ' I\:;f::';e Death l Complication
ALl sosici . H o~ 2,299 64.7} 74.3} 6.5 14.1 }m
S case! k% %k E 223
positive ca + 1,111 78.2 87.3 4.0} 8.3
Resistant H ~ 2,043 63.7} 73.5} ‘ 7.4} 14.5}
sistan *EE *%% L 2 2 J
€ + 822 76.5 85.6 st e
Sensitive H ~ 256 | 750 81.3} 7.1 11.3
nsitiv *
€ + 208 | 8238 ‘ 91.4/*" | 2.0}‘ 5.9}'
| Resistant 2,03 | 63.7 735, | 7.4 14.5
H ~ . ‘ }ut } }t | |
Sensitive 256 ‘ 75.0 ; 81.3 | 7.1 | 11.3
Resistant 822 1 76.5, | 85.6 | 45 L9
+ . } * }t } *
Sensitive 298 ‘ 82.8 91.4 2.0 5.9
* s and *** See table 1. T ‘
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Table 3. Result Observed by Pre-operative Ventilatory Findings
Group of cases % VC or FEV, % oNfu:;:‘;:: { Success 11;?;3;: | Death ' Complication
(% VC) ,
~50 643 43.8}"* 58.1}*“ 14.4}"* 16.0}*
Positive 51~80 2,127 70.4 79.8 4.7 11.9
81~ 880 86.5 }*** 92.6 }*** 1.5 }*** 9.0 }*
~50 229 70.5}*“ 84.4} 4.8} 8.3}
. kK * *
Negative 51~80 1, 659 89.6 96.5 0.9 3.3
81~ 1,950 95.5 }*** 97.5 0.8 2.4
(FEVy %)
~55 265 47.5 e | 58.1 } ok 16.6 } . 15.5
Positive 56~70 608 62.3 74.3 7.9 ‘ 11.0
71~ 1,074 718}*“ 813}“* 34}*“‘ 10.8
~55 142 84.7 90.3 2.8 4.2
Negative 56~70 409 86.8 } N 94.3 } 1.7 ‘ 5.1 }
71~ 1,531 92.8 96.8 0.8 | 2.3

® ** and *** See table 1.
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Table 4. Result Observed by Type of Operation
Type of operation ::"?::?. Success Negatlve sputum Death ! ComP”"“m’
Resection except pneumonectomy 4,650 89.2 }“‘ 93.5) ,, 1.5) puu | }
14 0
Pneumonectomy 1,075 74.4 " 84.4 e 749 e }
Thoracoplasty 1, 485 68.8 78.6 4.6 }
Bilateral operation 205 65.4 )" 77.1 4.4 } e
Other operations 563 52.4 66. 4 9.5 13 ',5
*, ** and *** See table 1. T
Table 5. Pre-operative Background Factors —Amount of bacilli discharge—
T T T —"—Amount ol b-cill .
Group of cases Number of cases [—— o - l # f +_ B
Resistant o _2,—865 51.2 20.1 } | 27.8
oy * %%
Positive Sensitive 545 30.3 } b ‘ 16.7 ] 53.1 }
Positive Sensitive drug (—) 361 55. 2 19.3 - 255
resistant Sensitive drug (+) 2,369 50.3 20.1 . 29.5
¢ and *** See table 1. ) o
Table 6. Pre-operative Background Factors —Ventilatory findings—
% VC FEV, %
Group of cases I:fuc';:)::l ~50 ‘ 51~80 81~ Ei‘:z; ~55 | 56~70 i T~
Positive 3,650 | 17.6) | 58.3) |24.1 1,947 | 13.6y |31.2) |[55.2
. }“‘ }#“ }“ }.‘ﬁ }“‘]
Negative 3,838 | 6.0)""" 43.3/"*" 50.7 T 2,082 | 6.8/°"|19.6)°" 73.6
. Resistant 2,825 | 19.4 59.5 21.1 1,520 | 14.1 33.3 !'52.6
Positive . }“t }tt‘ }tun |
Sensitive 541 | 10.7 49.5 39.8 276 | 12.0 27.5 1 60.5
Positive | Sensitive drug (—) | 2,332 | 18. 3} . 59.8 21. 9}“ 358 1 13.5 32.9 | 53.6
h .
resistant | Sensitive drug (+) 358 | 24.9 59.8 15.3 1,280 | 16.3 26.7 ' 49. 0}
Negative Resistant 437 | 10. 0} . 52, 4}‘“ 37. 6}” 253 | 9.5 19.4 1 71.1
egati " {
gatlv Sensitive 1,157 | 4.4 29.7 65.9 709 | 6.8 21.7 i 71.5
¢ ** and *** See table 1.
Table 7. Type of Operation Applied
Resection i ]
Numbe P . . Bilateral
Group of cases Number ne‘\xox:loynec :g:g:t g;;um'rhoracoplaatyl ope::euon i op(e);:tei:m
Positive 3,698 17.9 } e 43.6 25.8 9.1
Negative 3,878 7.3 74.6 } 122 } e } ‘ 3 } e
Positive Resistant 2,865 19.7 } 39.8 26.5 4.2 .8
*kk
Sensitive 545 | 10.5 57.9 } TR 2.7 } 1 o4s } e
Negative Resistant 435 12. 2} 61.8 17.0 3.2 i 5.8
kR
& Sensitive 1,163 4.3 79.0 } e } * 2.1 Jowe 3.4
N ~50 643 26.0}* 7.9}‘*' 35. 4}‘"’ 6.9}“ | 24.0}**#
Positive 51~80 2,127 20.9 42.3 26.3 3.2 ' 7.3
81~ 880 5.0 } | 73,0 } *»** 1 175 } 2.4 } 21 }“**
9% VC ‘
. ~50 229 27.0}*” 16.1}.** 30. l}“* 4.4 22.3}*“
Nagative 51~80 1, 689 11.2 65.1 16.9 1.9 4.8
81~ 1,950 1.6}*** 89.1}"* }*** 1 9}"‘* 1.4}***

*, ** and *** See table 1.
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Table 8. Result Observed by Type of Operation for Cases with Similar
Background Factors (All cases)
ch-g:gsof Type of operation oNf“(’,;'::; ‘ Success xi;ﬁtl‘;f Death ’ c°“t‘i%l,i‘°a'
Thoracoplasty 701 57.3 } - 67.3 } - 7.7 7.0 } -
Pneumonectomy 476 67.6 79.8 8.2 20.0
H# ~ . } ok } * } .k ok
Resection except pneumonectomy 927 77.0 85.5 15. 6
Thoracoplasty 701 573}*“ 613}*“ }*“ }“*
Thoracoplasty 253 71.5 83.0 } * } -
Pneumonectomy 187 76.8 84.9 } . } . | 11.8
+ Resection except pneumonectomy 690 86.2 92.2
Thoracoplasty 253 71.5 } *x 1 93.0 } o 2.4 } s
Thoracoplasty 472 85.8 94.0 1.1 } * 0.9
Pneumonectomy 284 | 83.5 92.0 3.9 L 31
- . } ook } * } * |
Resection except pneumonectomy 2,879 94.0 97.2 0.9 3.2
Thoracoplasty 472 85.8 94.0 1.1 | 0.9 } e

« *+ and *** See table 1.
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Table 9. Result Observed by Type of Operation for Cases with Similar
Amount of Bacilli Ducharge (Res:ltnnt cuen)
— RS : — b I —
Gz::g:' Type of operutlon oNfu;n-E:: ‘ Su‘ice" ‘ ,,,I:;l“‘:"“‘::‘e t A ?"'h l 400:?0%
Thoracoplasty 591 | 56.2),, | 66.5),,| 6.6 7.3 }‘__
. 8. 21.9
o~ Pneumonectomy 419 66.5 ” 78.3 4 } s |
Resection except pneumonectomy 738 75.5 83.8 2.6 v 16.3 } -
Thoracoplasty 591 56.2 } *** | 66.5 } o 8.6 } 7.3
Thoracoplasty 168 67.3 81.0 2.4 } . | 30 } .
. | Pneumonectomy 148 756}‘ 83.7, f 8.1 11.5
Resection except pneumonectomy 406 85.5 92.0] i 3.7 | 8.3
Thoracoplasty 168 67.3 } **+ | 81.0)"* 2.4/ | 3.0 } *
| Thoracoplasty 74 77.0 - 892 o C1.4
Pneumonectomy 53 81.1 } 94.2 1.9 57
Resection except pneumonectomy 261 94.0 96.7 ! 0.4 6.0
Thoracoplasty 74 77.0 89.2 } * o0 1.4 } *
*, ** and *** See table 1. T T
Table 10. Result Observed by Type of Operation for Cases with Similar
Amount of Bacilli Discharge (Sensmve cases)
G';:‘;g;’f Type of operation ‘l;lfug;b.:: . Success | lt;f;:;;‘e Death Com olnw‘
Thoracoplasty 75 64.1 } . 72.0 I 12.0 4.0
n Pneumonectomy 35 81.4 90.7 6.3 - 15.7
Resection except pneumonectomy 126 85.0 89.6 1.6 16.6
Thoracoplasty 75 64.1 }“ 72.0 l 12.0 4.0
Thoracoplasty 56 | 75.2 84.0 3.6 1.8
+ Pneumonectomy 25 84.0 96.0 4.0 12.0
Resection except pneumonectomy 190 87.0 | 93.5 1.6 6.3
Thoracoplasty 56 ’ 75.2 84.0 3.6 1.8
Thoracoplasty 130 90.0 } . I 95.5 0.8 0
Pneumonectomy 50 74.0 90.0 ! 8.0 4.0
Resection except pneumonectomy 916 95.5} * 97.2 i 10 3.3
Thoracoplasty 130 | 90.0 } * | 55 0.8 0
¢ and ** See table 1.
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Table 11. Result Observed by Type of Operation for Cases with Similar Ventilatory Function
FEV, % Type of operation ?{us&;g: Success ‘ Nl%“u‘t::lr‘;re Death Cond%i{ca-

(% VC more than 81) -
| Thoracoplasty 0 | 8.7 86.7 0o 3.3
Resection except pneumonectomy 48 81.0 83.3 0.6 0.4
5670 Thoracoplasty 61 75. 4} 91.8 0 3.3
~ "
Resection except pneumonectomy 214 87.8 94.0 0 2.9
n Thoracoplasty 90 91.0 94.5 } 1.1 1.1
~ * " "
Resection except pneumonectomy 1,127 93.8} 97.2 0.7} 2.9
(% VC 51~80)
Thoracoplasty 83 63.0 66. 2 7.2 3.6
55 Pneumonectomy 26 65.5 73.2 7.7 19.3
~ Resection except pneumonectomy 76 72.2 81.6 6.6 12.0
Thoracoplasty 83 63.0 66.2 }* 7.2 3.6
Thoracoplasty 189 70.3 80.5 5.8 2.1 } -
5670 Pneumonectomy 137 78.8 86.2 5.8 13.9
~ Resection except pneumonectomy 200 77.5 87.0 3.8 14.0
Thoracoplasty 189 70.3 80.5 5.8 21}*“
Thoracoplasty 200 76.5 84.2 }‘ 2.0 2.5 } -
" Pneumonectomy 247 80.5 } . 91.2 4. 3} 9.3
~ *
' Resection except pneumonectomy 658 86.5 93.3 1.5 8.8
Thoracoplasty 200 76.5 }** 84.2 }** 2.0 2.5 }‘**
(% VC less than 50)
Thoracoplasty 93 46.2 57.0 16.2 } * 7.5 } .
70 Pneumonectomy 77 42.9 61.6 35.1 24.7}
Resection except pneumonectomy 30 53.3 66.6 16.7 10.0
Thoracoplasty 93 46.2 57.0 16.2 7.5
Thoracoplasty 52 65.3 78.8 3.9 9.6
n Pneumonectomy 55 61.8 79.8 9.1 21.8
Resection except pneumonectomy 21 61.8 81.0 4.8 14.3
Thoracoplasty 52 65.3 } * 78.8 3.9 9.6

*, ** and *** See table 1.
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Table 12. Result Observed by Type of Operation for Cases with Similar Background Factors
lica-
Group of cases Type of operation Number Succeu‘ Ii;ﬂs,‘: l Death | “fibn
(Striet criteria)
9% VC less than 50, | Thoracoplasty 81| 44.5 63.0 17.6 29.6)
%Evl;/o less than | Pneumonectomy 21| 57.1 | 66.0 8.5 9.5
and positi
sputum ?viti\ ;:ug Resection except pneumonectomy 120 | 37.8 50.0 15.5 10.0}“
resistance Thoracoplasty 81| 44.5 | 63.0 17.6 | 29.6
9 VC more than 81, | Thoracoplasty 14| 857 | 92.9 0 } 7.1
FEV, % more than | Ppeumonectomy 427 | 95.5 | 97.5 09 | L5
71 and negative . 0
sputum with Resection except pneumonectomy 42| 95.3 95.3 0
drug resistance Thoracoplasty 14| 85.7 92.9 0 7.1
(Mild criteria)
Thoracoplasty 225 | 56.0 71.1 11.1 24.0
%VC less than 60 Pncumonectomy 112 57.1 68.7 8.9 25.0
and positive spu- . }‘ 9.1 e
tum more than # Resection except pneumonectomy 320 | 49.5 59.1 10.6 1Y
Thoracoplasty 225 | 56.0 71.1 11.1 24.0
Thoracoplasty 56| 87.5 | 94.6 ' 18 | 18
% VC more than 71 | Ppeumonectomy 2,111 | 95.1 | 97.7 0.8 | 2.5
and negative . 1 }u‘
sputum Resection except pneumonectomy 208 | 93.7 97.1 0.5 | 0.5
Thoracoplasty 56 | 87.5 94.5}" 1.8 | 1.8
®, ** and *** See table 1.
Table 13. Influence of Pre-operative Amount of Bacilli Discharge on Result of
Surgical Treatment According to Operative Procedures (All cases)
Type of operation :‘)\fml:’:cxﬁll g‘f";’l:: Success Negative sputum’ Death ; Complication
i
H ~ 701 57.3}‘“ 67.3}“, 7.7 7.0
Thoracoplasty + 253 71.5 83.0 2.4 2.4
- 472 85.8 } i 94.0}“‘ 1.1 0.9
# o~ 478 7.6}, 79.8 8.2 1 2.0},
Pneumonectomy + 187 76.8 84.9 8.1 11.8
- 284 85.5 92.0}" 3.9 s }“‘
H ~ 927 77.0 85.5 2.3 15.6
Resection except + 690 86.0 ek 92.2 } e } ha } hiad
pneumonectomy ’ } . ' }*“ 3.2 9.2
- 2,879 94.0 97.2 0.9f** . 3 z}“*

¢ ** and *** See tabel 1.
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Table 14. Influence of Pre-operative Amount of Bacilli Discharge on Result of
Surgical Treatment According to Operative Procedures
Type of operation (;}"t‘,:‘é‘m‘ 5“;’:2:: l Success Negatlve sputum Death ‘ Complication
(Resistant cases) - o
H o~ 501 .2}, 6.5 )., 66}, 73
Thoracoplasty + 168 67.3 81.0 2.4 | 3.0
- 74 77.0 89.1 0 \ 1.4
H o~ 491 66.5}, 78.3 8.4 21.9}“
Pneumonectomy + 148 76.6 83.7 8.1 11.5
- 53 81.1 94.2}* 1.9 5.7
H ~ 738 75.5 83.8 2.6 16.3 }
Resection except + 406 8550 | ezol 3.0 g0l
pneumonectomy ' o ' o ' }" '
- 269 94.0 96.7 J 0.4 6.0
(Sensitive cases)
H ~ 75 64.1 72.0 12.0 4.0
Thoracoplasty + 36 75.2 84.0 3.9 1.8
- 130 90.0}* 95.5 0.8 0
#+ ~ 35 81.4 90.7 6.3 15.7
Pneumonectomy + 25 84.0 96.0 4.0 12.0
- 50 74.0 90.0 8.0 4.0
Resecti + ~ 120 85.0 89.6 1.6 16.6 } «
esection except
pnemonectomy + 190 87.0 } . 93.5 } o 1.6 6.3
- 916 95.5 97.2 1.0 3.3

* ** and *** See table 1.

Table 15. Influence of 9 VC on Result of Surgical Treatment According to Operative Procedures
Type of operation % VC oNf“S;B:; ‘ Success Negative spu!um{ Death . Complication
(FEV, 9% 56~70)
81~ 61 75.4 91.8 } " 1] 3.3
Thoracoplasty 51~80 189 70.3 80.5 5.8 2.1
~50 93 46.2 } 1 os1.0 } o162 } * 7.5
51~ 137 78.8 } 86.2 5.8 13.0
Pneumonectomy Hokk : } *okk } ok }
~50 77 42.9 61.1 35.1 24.7
R 81~ 214 87.8}* 94.0}* 0 7.0}‘
esection except -
pneumonectomy 51~80 200 77.5 } . 87.0 } . 3.5 14.0
~50 30 53.3 66. 6 16.7 10.0
(FEV, % 71~)
81~ 90 91.0}** ‘ 94.5}** 1.1 11
Thoracoplasty 51~80 200 76.5 84.2 2.0 2.5
~50 50 65.3 78.8 3.9 9.6
51~ 247 80.5 91.2 4.3 9.3
Pneumonectomy } } *
~50 55 61.8 80.0 9.1 21.8
81~ 1,127 93.8 97.2 0.7 2.9
Resection except - } i } ** } ok } o
pneumonectomy 51~80 658 86.5 } . 93.2 1.5 8.8
~50 21 61.8 81.0 4.8 14.3

* *+ and *** See table 1.
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