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A study was made to review the results of surgical treatments for pulmonary tuberculosis
with special reference to the factors which might influence the results among aged patients.
The results were evaluated by the successful rate, sputum negative rate, death rate and
incidence of postoperative complications. Patients who were older than 60 years, 266 in number,
were subjected to the study, and 4,499 cases who were younger than 30 years were used as a
control. They were s.elected from 14, 971 operated cases excluding cases with bilateral operation
and died cases whose causes unrelated to the operation or tuberculosis worsening. They had
undergone the operation during the 6 years, period from 1963 to 1968 in 62 institutions affiliated
with the Tuberculosis Research Committee (RYOKEN) and had been observed for at least 6
months postoperatively.

In this study a case with negative sputum and returned to work during the follow-up
period was evaluated as successful. The died cases were divided into the following three
groups: the operative death (within 48 hours postoperatively), the early death (within 2 months
postoperatively) and the late death (later than 2 months postoperatively). If cases with post-
operative complications fitted the criteria of success mentioned above, they were treated as
successful cases.

Though the proportion of aged cases increased from 1.5% in 1963 to 3.3% in 1968 among
operated cases in each year, the rate is still very low.

Comparing the preoperative background factors, cases with % VC below 50 were 6.8%,
those with % VC from 51 to 70 were 30.9% and those with % VC above 71 were 62.3% among
the aged, while they were 4.4%;, 14.5% and 81.0%, respectively, among the younger cases.
(Table 1).

Dividing by the preoperative bacteriological and radiological findings, the sputum positive
rate was 58.9% and cases with cavitation occupied 87.8% among the aged, wheras 29.6% and
71.1%, respectively, in the younger cases. Classifying the cases into 4 groups by the combination
of preoperative bacteriological and radiological findings, the positive-cavitary cases were 57.4%,
the positive-noncavitary cases 1.5%, the negative-cavitary cases 30.4% and the negative-
noncavitary cases 10.6% among the aged, while they were 26.7%, 2.9%, 44.4% and 26.2%,

* From the Tuberculosis Research Committee, RYOKEN c/o Inform, Sect. JATA, Kekkaku
Yobokai Building 3-12, 1-Chome, Misaki-cho, Chiyoda-ku, Tokyo 101 Japan.
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respectively, in the younger cases. (Table 2)

Observing by the type of operation applied, pneumonectomy occupied 6.4%, resections
other than pneumonectomy 23.89%, thoracoplasty 56.7%, other operations 13.1% among the
aged, while it was 7.59%, 83.0%, 6.6% and 2.9%, respectively in the younger cases.

Comparing the results of surgical treatment among the aged with that in the younger
cases, the successful rate was 71.9% the sputum negative rate 81.3%, the sputum positive
rate 10.3%, the death rate 6.1% and the incidence of postoperative complications 6.5% in the
former, wheras 89.0%, 96.0%, 1.8%, 0.8% and 4.3%, respectively, in the latter.

The difference in the results between aged and younger cases was more marked in the
preoperative positive cases than in the preoperative negative cases. Comparing the results of
resections other than pneumonectomy among the aged and younger cases, the successful rate
was 73.8%, the sputum negative rate 80.3%, the sputum positive rate 8.2%, the death rate
8.2% and the incidence of postoperative complications 13.1% in the former, while it was 92.8%,
96.5%, 1.09;, 0.5% and 3.3%, respectively, in the latter and the difference was significant.
In the case of other operative procedures, no marked difference was seen in the results between
the aged and younger cases. (Table 5)

Postoperative complications were bronchial fistula (53.0%), empyema (5.99%) and spread
(41.2%) among the aged, and 59.49%, 12.2% and 28.5%, respectively in the younger cases.

As to the causes of death, the respiratory insufficiency was the most predominant not only
among the operative death and early death but also among the late death, and the hemorrhagic
shock also occupied an important part in the operative death among the aged.

The above facts show that the results of surgical treatment were worse among the aged
than in the younger cases. This can be explained by the poorer preoperative background
factors, which lead to more frequent use of thoracoplasty and other ope.rations, and the worse
results being obtained by pulmonary resections other than pneumonectomy among the aged.

Under such circumstances, in order to improve the results of surgical treatment among
the aged, it is advisable to use pulmonary resections other than pneumonectomy more widely
under the correct evaluation of lung function and adequate postoperative management.

(This report was presented at the 43 Meeting of the Japan Society for Tuberculosis in 1971,
by Masatoshi SHIOZAW A, one of members of the Tuberculosis Research Committee (RYOKEN))
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eHDR, BEEHTIIThTN 26.7%, 2.9%, 44.4
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Table 1. % VC of Operated Cases
\ All cases } Positive sputum i Negative sputum
%V - ;
Age LY Mot~ | siem ’ M~ | Wl ~0 | 510 r ne | Cosea | 80| 510 LTI~
i 18|  82%x 165kxx 93 6| 3lekx 7ok
Above 60 265 (¢ gy | (30.9) | (62.3) 196 o 7) '(32 8) | (50.4) | 109 (5.5 | (28.4) | (66.0)
197 | 647%%%3, 614%*x 11| 338| 881 86 | 309%+*2, 733k%k
Below 29 4,458 "4y | (14.5) | (81.0) ‘1'330 (8. 3)"{25 4 | 66.2) 3128 (27) (9.9 187.3)
1,221 | 2,900 10,660 771 | 1,606 | 3,274 434 | 1,280 | 7,368
All cases 14,781 373y | (19.7) | (72.0) 651 ‘(13 6) E(zs b 80y |0 (48 iz (81.0)
Note : * Difference is significant at 5% level. - - o
**+ Difference is significant at 1% level.
*++ Difference is significant at 0.1% level.
Table 2. Bactenologlcal Findings and Radlologxcal Fmdmgs
Preop. -
back- No. of Sputum X-ray Sputum and X-ray
ground | — ————
:l\ﬁfff cases Positive Cavitary cavitary | niﬁﬁxiy ﬁﬁﬁﬁf | none
155%%* 231 %% 151%%* 4 8Ok oKk
Above 60 | 263 | (557 (87.8) (57. 4) (1.5 (30. 4) (10.6)
1, 316%+* 3, 166%** 1, 189+ 127 1, 977kx 1, 116%*x
Below 29 | 4,459 (29.6) (71.1) (26.7) (2.9) (44. 4) (26.2)
5,506 11,157 5,118 388 6,039 2,731
All cases | 14,276 | (337 (78.0) (35.8) (2.8) (42.2) (19.2)

**+ See table 1.
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Table 3. Type of Operation Applxed Divided by Preoperative Bactenologlcal Findings

\:\\ o T".’:p::nnon Number Pneumo- Resections other than pneumonectomy Thoraco- Other
of
Sputum Age cases nectomy | jobectomy re?etc'ﬁ;n. Total plasty operations
em o e ' _ - —
17 51 12 L 15]1%#+ 35ees
Above 60 266 | (6.4 (19.2) ( 4.6) (23.8) | (56.7) 13.1
339 2,471 1,261 2,732%%% 2975+ 13194+
All cases | Below 29 4,499 (7.5) (55.0) (29.0) (83.0) l (6.6) (2.9
1,512 5,921 2, 865 8,786 2,360 1,144
All cases | 13,802 | (37 ) (42.9) (20.8) (63.7) ar.1 (8.3)
124+ 20 2 220! ggeee 20e%e
Above 60 185 (77 (12.9) (1.3 (14.2) (63.9) (14.2)
o 195%% 662 223 885+ 175+ 5gess
Positive | Below 20 | 1,313 |  ;/°0) (50. 5) (17.0) (67.5) (13.4) (4.4)
. 937 2,154 560 2,714 1,411 581
All cases | 5,643 | 157, (38.2) (9.9 (48.1) (25.0) (10.3)
5 30 9 3gee Y 13%+
Above 60 109 (4.5) (27.5) (8.3 (35.8) 47.7) (11.9)
. 144 1,809 1,038 2, B47**¥, 122%+% 73%
Negative | Below 29 | 3,186 | (56.8) (32.5) (89.3) (3.8 (2.3)
568 4,756 2,301 7,057 943 555
All cases | 9,123 | g (52.1) (25.2) (77.3) (10.3) (6.1)
¢, *** See table 1.
Table 4. Results Observed by Preoperative Bacteriological Findings
‘ Death } Complication
Result Number Negative Positive g"’ - ] T T Te . [ ]
| of Success 'I-'-; . i ’ & | § I ° ;
e = = 3 | a
Sputum \Age r cases sputum sputum g' z;l'; é | E ’ E i Lg } g‘ ' ;:i
| !
169%** 2] 4%%% 2Tk | | 16% \ 17
Above 60 263 | 71.9) | (81.3) | (03 ‘ 47 8 c61) | S 1 T (s
4,020%+% 4 323%%K  g3kkw 172
All cases | Below 29 4, 499 (89.0) (96. 0) ‘ (1.8) 14; 15 9 ( 0.8) | 102| 21 49‘[ (4.3)
10,582 | 11,770 | 492 ! 286 713
All cases | 12,548 | 10050, | 1770, (39 92‘ 118I 76 3.3y | 373 143 197 glp
8Ek** 112***\ 25%% ! ,' 13**; | | 13
Above 60 Bl s | o228 | a2 | 2 5 S(ss, 7 1 5 sy
. 1,044%%% 1 206%**  Ggkx 204 | 110
Positive | Below 29 1,313 (79.8) ©2.1) (5.3 61 5 9 (1.5) i Gl'z 15| 34 ( 8.4)
3,588 4,175 444 | 226 482
All cases 4,845 (74.1) (86. 2) (9.2) 46| 80| 100 (4.7 237I 95| 150, (9.9
83+ 102 2 ! 3 4
Above 60 1091 7672y | (93.6) | (1.8 1' 2 02| 2 9 237
. kK|
Negative | Below 20 | 3,186 | %/l SI1T 1 (14 8] 100 oG | 4 6 15 5
6,880 | 7,368 44 94 229
All cases | 7,506 | (o1’ | (o3 5 (06 42’ 39 13 (1’3 | 136 50 43\ (31)

s ese
’ »

See table 1.
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FECHIZ, R4DZEL, HBEROHEIEE 25.0
% FWAFET 43.8%, MWIFEL 31.2% i LT, B
ENTIXENh LN 36.8%, 39.5%, 23.7% %irL, ¥
LERS- 15 £ Y2 (B 3 RV N

AOHEO MBI A6 I & HOBE L EIM 53.0%, B
B9 5.9%, Ya—7 41.2% CKBEIh, BEEEROH
BIZRRENRLN 59.4%, 12.2%, 28.5% &7ch, ~a
—TORERINE K IF TRV HAEEY R LI, o
QRO BBEER ) i ER THEL R LTS8 &
Hxns,

2. HrK PN Bt ra BBt

EFBHRRE LTLY), oMk, B O 3 HikvR
U, BRI HEME, BEEESORKL LM, #ii
BEECEGY, BTG THEEN Lot RERD
TEGIHA P IEtcsd, TSI ERYBLZ LI TR eh
2,

LEAZRE L LIPS, WTFho#RTtd HEo |k
TRBEROBRRIBEEERORKI D L HOT\ 1,
L LEEENRBDORIDIRFTOMPBRDOZTHY,
BB EHOMIIE (p<0.01), HEAHER (p<0.01) ;2
E<, BEER (p<0.05), ELXE (p<0.05), &HHE

Table 5. Results Observed by Preoperative Bacteriological Findings and Type of Operation
(All cases)
N . : Death Complication
N\ Result  -yumber Negative | Positive 3 — g :
£ S = o ©
Type . o uccess ‘ E » . o E 2: g ‘ =
of \ ge cases sputum sputum g T 2 3 3z zlg 3
operation c = = & = @ W 3
‘ 11 15 | 4 ! 0 | ! 2
Above 60 , 17 5,73 (88.3) | (5.9) [ o 0 0 20 0 g
Pneumo- 263 321 6 5 0 25
nectomy | TOO% 2 327Gyl a0, (18 4 0 Y 15 10 L5 (77
i I | '
: , 995 | 1,206 44 | 85 152
All cases | 1,335 (745 (90.3) (3.3 ’ 38 86 21 (6.%) 62 66 34 (11. 4)
. 45%* 49%* 5% | o ‘ 5% | 8%+
Resections | Above 60\ 61 7373 (g3, (82 % 2 Vi gzi 7 1 0.3y
other than | 3,455%% 3,507+ 38+ 20* 123
oneumo.  BEIOW 290 3732 (55 %65 (10 6 1 3(g3 ! 87 38 33
nectom 7,378 7,842 121 114 | ! 375
y All cases 8,077 (91.3) @71, (15, 36 50 (1.4) | 245 31 99E ( 4.6)
104 125 16 1 7 | 7 5
Above 60 151  (go g0 (g5 (106 © 4 3 (agl O O 533
Thoraco- | 214 251 19 9 - 9
plasty | Delow 2 297 g5, @15 (64 403 (300 4 0 5 (30
1,590 1,872 204 75 | 58
All cases 2,152 (73°g)  (37.0) (95 9 29 37! (35 | 138 7 38 57
11 25 6 5 2
Above 60 ¥ @y s oars 21 23 “ 0 0 2 57
Other f 89 108 17 3 ' 14
operations Do°V 2 Bl gr'e) g25 | g0 O 2 (23|10 3 1407
| 668 859 125 . 58 118
All cases f 1,042 | 64.1) (82.4, (12.0) | 11 17 1 ( 5.6) ‘, 56 363 29 (11.3)

®, ** See table 1.
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s (p<0.01) (2@p2r: (Li5)o

7 il S 4 O T2 MM B D IR & B H-E O IR & D %
NEGOBELD L KX {feory, HEOXERTL
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Bt LTt FECMNRITHEEC 4 B, W WIBEC 7 14,
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LA LEEENTLERTA SN EEECHRA L 22T
B, BERCTIHMEY 2 v 28RS L RED
HEYHDT I FORMIERTIIRBIR, %
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tehs, CTROERBROERELTXENE S MrEOWT

K W4k W8 H

12, SHWOBIHT E o hidisHTtvo LA EDRELD,
W EROTECRHAREEENO TR LR D EZ A
TV ERTE VY,

EREOVICRE

6 I 2 Bt s B 5ok 4 2 T 9 (v 2 M WM D AR BN B B
LW BN, FNTLRBSLEFRADSL ICL AL T
eV £D 5 2 FHBBEEFELLT-LD0THE M
5, FHioREECHRICHT LIFL S 52 biE, Rk
W xf T B IR~ b 0 L BBIIIZIR D X ETH
HeEZLD,

o TS e D O i3 i RS LI T B o BHR
D RTH B, FDOMBMIAHIE 71.9%, #HgHE R
81.3%. WMAEHR 10.3%, K6 1%, AUHEREE
6.5% ThHbho COUNKBDOKETHD, (2THRET
2HLDERIELY B, BEEHOBRRELE LIS
B, BB LREDR, MMEBEZCHT 54 HM
OB, WHOHEREIO>TELERDS LD
AATEDD 2T\ WHTEMESITIXRTY 55.8%,
Wit 72.8%. Wt 16.2%, LXK 8.5%, AHHE
RERE 5% DKL EED, RUTRIFE IV AT

Table 6. Results Observed by Preoperative Bacteriological Findings and Type of Operation
(Positive cases)
Death Complication
Result | Number Negative | Positive |~g~ — T T ET
of Success = - 1 _ £ i | 8 ~
cases sputum sputum § E % i g ’2 ? ) E. g
operation __o_ Ld - o ,[- = 2,0 F
| |
8 11 0 ; 0 t 1
Above 60 12 667 | (o1.7) o 0 0 J 1 oi 0 (53
Pneumo- 149 178 5 ; ‘ 25
5
nectomy | D6OW 20| 1950 7675 | (9o12) | (26 | 3 0; 2 (26 ! 101035 (1278)
594 749 38 ! 59 & ,, 1131
All cases 846 (70.2) (88.5) | (4.5 20‘ 21 18 (7.0 | 44, 49 38‘ (15.5)
|
. 13%** 15%*% 4 | 3 THE%
Resections | Above 60 21 92| 2| 2 Y Y Tave & 1 0 @us
other than 763%** 841%** 28 6 67%%+%
Below 29 885 | 42 2
pneumo- | DEO¥ 86.8) | (95.0) | (32| 1 2 3(00{43 ﬂza(zm
1,907 2,132 99 60 | icq 243
t ’
nectomy | All cases | 2,291 | “ygz'yy | g3y | (a8 | W4 22 28 (256 | 153 19 71 Jo°e
\ ‘
60 74 16 | 6 L4
Above 60 | Bl en| @, an| 9 F Y(en| O 9 4 (40
Thraco- t 104 142 22 6 7
| 17 ‘
plasty | Deow 2 | 93| @2 aze| 4 T 3Fczn| 2 9 5 (40
821 994 195 . 65 [ 62
All cases 1,254 (65.5) (79.3) (15. 6) 6 24 35‘ ( 5.2) lli 6' 45 (4.9
13 22 8 4 ’ 1
Above 60 B @22 629 | @9 I U 1aly Oi 0 T (29
Other 36 40 14 ! 3 1
58 |
operations| oo% 29 6Le) | 6.0) | ey O 2 i( 5.2 73 Y e
389 395 115 Lo 48 ; 88
All cases 558 (69.7) (70. 3) ‘ (20. 6) 6( 12i 26l ( 8.6) | 43} 24f 21 (15.8)

" s+« See table 1.
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Table 7. Results Observed by Preoperative Bacteriological Findings and Type of Operation
Negative cases)

) ] ‘ - Death Complicati
Result iNumber, . Negative  Positive ¢ = D—
Type 1 of Success } g > . = % E‘ —5 -
of | cases ! sputum sputum ¥ 5 0z = = : = z
operation N i L c = = B = =z F
| | 3 1 1 0 ' 1
Above 60 si 60.0) 800 (200 © 0 O 10 0 5,
Pneumo- 116 138 1 1
nectomy Below 29 144 (80.6) (95.8 (0.7 1 0 o0 (0.7) o 1 o (0.7
393 463 6 - 25 31
All cases 494 79 6 (93.7) (1.2 17 5 3 (5.1 10 16 5 (6.3)
. 32% 34 1 2 1
Resection ~ Above 60 39 J 82.2) (87.3) r2.6 1 1 0 (51 1 0 o0 (5.1)
other than - 2,697+ 2,792 10 - 14 - .= 56
poeumo- Below 29 2 847 94.8) 978 (0.4 5 35 4 (0.5 36 35 15 (2.0
o= 5.502 5.655 20 50 129
ecto ‘
nectomy  A]l cases 5,725 . 9% 1 98 8. (0.3) 20 26 4 (0.9 89 12 28 ( 2.3)
. | 12 51 0 1 1
. Above 60 52 (80. 8 (98.1 o 1 o (1.9 0o 0o 1 (1.9,
Thoraco- | 110 119 0 3 2
dlasty | Below 29 122 %0.1) o6 2 1 o (25 2 0 0 ‘16
732 824 8 8 6
(All cases 840 g7 | gg7) (1o P4 2oy 20103 42
; 6 13 0 1 1
Above 60 13 61! (100.0 0 0 1 crT 0 0 1 (7.7
Other { | 59 68 3 0 3
i Bel 73 { 0 0 o0 3 0 o
operations 0" 2| (s08) (8.2 (4 (41D
_— 376 460 9 7 27
| All cases 477 -3 8 9.6 (1.9 3 1 3 (1.5) 1 10 6 (5.7
* See table L
Table 8. Causes of Death
Time of death Above 5. Below 29
Hemorrhagic shock 2 cases Hemorrhagic shock 4 cases
' Respiratory insufficiency 2 Respiratory insufficiency 3
B ' Anesthetic accident 2 14
Operative Embolism 2
Pulmonary edema 1
Operz:ive accident 2
Respiratory insufficiency 35 Respiratory insufficiency 4
Acute hepatitis 1 Acuze hepatiiis 2
Hemoptysis 1 Embolism 2
Hemorrhagic shock 2 15
Early Acuze renal insufficiency 1 °
Hemoptysis 1
Pulmonary edema 1
Unknown 2
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Hepatitis 1
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