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STUDIES ON TUBERCLE BACILLI IN THE RESECTED
SPECIMENS OF PULMONARY TUBERCULOSIS*
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The materials of this study consisted of 3356 resected specimens of pulmonary tuberculosis
which had been treated with chemotherapy and were resected during the period from 1953 to

1968 at nine institutions in Japan.

* From the Research Institute of Tuberculosis, Japan Anti-Tuberculosis Association, Kiyose-
machi, Kitatama-gun, Tokyo 180-04 Japan.
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Cultivation of tubercle bacilli and drug sensitivity tests were carried out on 1055 cavities and
784 non-cavitary lesions among original treatment cases, and on 1025 cavities and 492 non-
cavitary lesions among re-treatment cases (Table 3), The strains were defined as resistant if
there was equal growth of tubercle bacilli on culture media containing 10 mcg SM, 1mcg PAS
or 1 mcg INH.

The results obtained were as follows :

1) The positive rate of bacilli in the resected foci decreased according to the duration of chem-
otherapy during the first one year but thereafter it increased with the prolonged duration of
chemotherapy.

2) In case of the original treatment, the culture positive rate correlated with the duration
of negative sputum (Table 6).

3) In case of the original treatment, the tubercle bacilli were cultured from 105 out of
607 non-cavitary lesions (17.3%) and 405 out of 866 cavities (46.8%). The rate decreasd to
4.8% and 21.3%, respectively, in 146 non-cavitary lesions and 136 cavities, if the rate is
calculated exclusively for the case showing negative sputum for more than 12 months.

4) The results on the re-treatment cases showed the same trend, but the culture positive
rate was higher than that of the original treatment cases in every category divided by the
duration of negative sputum and the character of the foci at the time of resection (Fig. 2).

5) The culture positive rate of bacilli in the lesions were different according to the clinical
course of the disease up to the time of resection. Regardless of the character of lesions, cases
showing radiological improvement during treatment revealed lower positive rate and cases show-
ing increase in the size of lesion X-ray film during chemotherapy showed higher positive rate
(Table 8).

6) As shown in Table 9, the amount of bacilli cultivated from the cavitary lesions was
bigger than that from non-cavitary lesions, and even amoung cases showing negative sputum
for more than 6 months before operation, a large amount of bacilli were cultivated from the
cavitary lesions.

7) Strains resistant to the primary drugs were not found from non-cavitary lesions which
had been treated with the primary drugs for less than 6 months before operation, but they were
frequt_:ntly found from cavities as well as from non-cavitary lesions treated for more than
7 months before operation (Table 10).

As shown in Table 11, the rate of bacilli cultured from resected specimens of pulmonary
tuberculosis correlated with (1) the duration of negative sputum (2) the character of the foci
both at the start of treatment and the time of the resection and (3) whether it is original
treatment or re-treatment.

Some suggestions regarding the suitable time for operation, the optimum duration of chem-
otherapy and the prognosis of the patient after chemotherapy might be obtained from the
above-mentioned result.
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Table 3. Number of Cases by Method of
Treatment and Character of Lesion at
the Time of Operation

N .
Claev.lltoa; y c?gfit:a:y Total
Original treatment case | 1,055 784 | 1,839
Re-treatment case 1,025 492 | 1,517
2,080 | 1,276 | 3,356

VIR DR B DEIRORBAD §, D, 3 L UEIRHE A IE%

LIcBREBRAT5 L 3,356 (VIBRRGZ2E 2,080, JEZe
W 1,276) Lich, BEROFHIL, =D 3,356 12D\ T
fTle2t0 ek, ThOREOKBEEE, ¥ B 14 % 5
1,839, HAMGH 1,517 TH Do (#£3)

BERFEZ, VBRETEBETRGCERICEENCH
RIVBERHELYERL, BAREERCERT L L
HiZ, —HTix 1% NaOH 5 {51 4L, 0.1ml
T 1% PEEI 5 2, 8 BEKIEX TV, BEE
22OV Tik SM, PAS, INH i 2 RitERE 77D
1o

;4 |

1)  #FaTbEAR & J B F R
{EFEREDERRBLD ¥ #i /e FICIEHEH 1,839 D5

~1953] 54~ | 57~ | 60~ | 63~ | 66~ | Total b, BIR HERREOYL 270 1,786 120V T, #HATL
Number 1 } M L RBUERRRE DBIFR R A B E, K4DZEL
of foci | ° I 604 | 618 | 1,039 | 948 | 333 | 3547 pimo (LERMAR LB L L b, BEBEENK
HETTsEVFEAITRL, GLALIETFTLET
Table 2. Number of Cases by Sex and Age 55, Fhl b3 L BUBRBEENE L EoTWwWL
Male [ Female Total DhZhbhize ok, BREACOWTH, SEIOHE]
10~ 150 ' 108 258( 7.3) LSRR, 3 X UBEMEEHR & o B LR flic Rk
20 1100 196 L. 596(45.2 LA, % Sa, b, WwFhdLEHRIAD
~ : | B2 mie pt Lo RS RBER A < T B T 3 o
30~ 971 247 1,218(34.5) o

40~ 285 81 366(10. 4) 2. FRTERS IR 2 Ao B R
0~ 7 14 87( i 2’ HEPADFIIL, BEABEOMOBAMNS, HFLY)
o~ | i ! 80D pommnmasroT, HIEREAEAE A L
11%Nn2) 947(26.8) | 3,533( 100) hELLIEWFIbH D, FOX 5 Gl AT R AR
(Unknown 14) LIREERRRE DGR EY A5 5 X I AEL E Bbh

Table 4. Bacteriological Findings of the Lesions according to Duration of
Preoperative Chemotherapy. Original Treatment Cases
Duration of preoperative chemotherapy
Im~ | T~ | 13~ | 19~ | 25~ ( Total

Culture (+) 80(43.7) | 162(24.3) | 133(31.7) | 87(37.7) | 143(50.0) l 605(33. 9)
Cul Smear (+) 64(35.0) | 298(44.7) | 160(38.2) | 79(34.2) | 78(27.3) 679(38.0)
ulture (=) | o ear (=) | 39(21.3) | 207(31.0) | 126(30.1) | 65(28.1) | 6522.7y| 502(28.1)
183( 100) | 667( 100) | 419( 100) | 231( 100) | 286( 100) | 1, 786( 100)
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Table 5. Bacteriological Findings of the Lesions according to Duration of
Chemotherapy. Re-treatment Cases

a)
V - - o Duration of preoperative chemotherapy .
1m, ~ T~ | 13~ 19~ 5~ Total
Culture (+) 251(53.1) | 272(52.7) 114(51 3) 72(64 2) | 96(64.0) 305(54- 6)
Culture () Smear (+) | 137(29.0) | 157(30.4) | 61(27.4) 27(24. 1) | 31(20.6) { 413(28.0)
Smear (—) 84(17.7) | 87(16.8) | 47(21.1) | 13(11.6) | 23(15.3)  254(17.2)
472( 100) | 516( 100) | 222( 100) | 112( 100) | 150( 100) | 1, 472( 100)
b) i
S Total duration of previous and preoperatlve chcm?tb:rapy
1m.~ 13~ 25~ w~ | Total N
Culture (+) 82(41.2) 246(46. 3) 192(61 5) ‘ 285(66 7) ) | 805(54.6)
Culture (=) Smear (+) 75(38.1) 183(34.6) 77(24.6) 78(18 1) 413(28.0)
Smear (=) 42(20. 6) 102(19.0) 44(13.7) 66(15.1) 254(16.9)
199( 100) 531( 100) 313( 100) [ 429( 100) | 1, 472( 100)
Table 6. Bacteriological Findings of the Lesions according to Duration of Negative
Sputum during Preoperative Chemotherapy in Original Treatment Cases
Duration of negative sputum
0 1m.~ i~ 6~ 9~ 2~ | 1~ | 2%~ Total
180 133 47 87 27 24 8 4 510
Culture (+) (84.9) | (44.8) | (27.6) | (26.6) | (14.6) | (12.8) | (12.9) | (12.5) | (34.6)
Smear 20 88 76 142 101 78 33 12 550
Culture (+) (9.4 (29.6) (44.7) (43.4) (54.6) (41.5) (53.2) (37.5) 37.3)
=) Smear 12 76 47 98 57 86 21 16 413
=) (5.7 | (25.6) | (27.6) | (30.0) | (30.8) | (45.7) | (33.9) | (50.0) | (28.0)
212 297 170 327 185 188 62 32 1,473
(100) | (100) | (100) [ (100) | (100) | (100) [ ( 100) | ( 100) ( 100)

Fig. 1. Bacteriological Findings of the Lesions Classified according to Character
of Lesion at the Time of Resection and Duration of Negative Sputum
No. of cases

1(;6 146642796653 3212 5363567343310 16112755101415021 31 5630393435 8 ﬁ_7_ 23

e

L %7 i . 7
0 1~ 4~6~ - I~1§-24~ 0 1~4~6~9~12-18~ 0 I~d~6~9~12-18~ 0 1 -4~6 9~12~T8~
Duration of negative sputum
Caseous foci 364 Filled in cavity Sclerotic walled Tuberculomatype Clean Scar 23.
220

cavity 556 cavity 253 walle

B Culture positive foci [] Smear positive, culture [] Smear negative,
negative foci culture negative foci
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Bacteriological Findings of the Lesions of Original Treatment

Cases in Relation of Duration of Negative Sputum

a) Non-cavitary lesion

Duration of negative sputum
0 m~ | 4~ 6~ 9~ ] 12~ 18~ 24~ Total
1 30 15 32 9 4 3 7 3 0
2 . . 105
Culture (+) (63.2) | (27.3) | (17.8) | (21.5) | ( 8.6) (L1 (7D (17.3)
7( 4.8)
42 23 10
Smear 4 48 43 70 64 | (46.7) | (59.0) | (58.8) 304
+) (21.1) | (43.6) | (55.1) | (47.0) | (61.0) (50.1)
Culture 75(51.4)
=) 4 13 7
Smear N 2722) (3142) (3033) (48.9) | (33.3) \ (41.2) o8
— 15. . . . . .
(D) 15.7) | (29.1) | ( 6403.8) (32.6)
‘ 17
19 110 78 149 105 | ¢ 100) ( 100) ( 100) 607
(100) | ( 100) | ( 100) | ( 100) | ( 100) ( 100)
146 ( 100)
b) Cavitary lesion
Duration of negative sputum
0 1m.~ 4~ 6~ 9~ ‘ 2~ | 18~ 24~ Total
18 (2022) \ ( 5) (26 7
168 103 32 55 . 21.7 26.7) 405
Culture (+) 0) | (55.1) | (34.8) | (30.9) | (22.5 46.8
(87.0) | (55.1) | (34.8) | (30.9) | (22.5) 90L3) (46.8)
36 ’ 10 2
Smear 16 ( 40) (3538) (4072) (4635) (36.7) (43.5) (13.3) (2342)
(+) (8.3)| (21.4 : ) ) )
Culture 48(35.3)
— 42 1 8 ‘ 9
Smear 9 44 92; (szé) (3122) (42.9) | (34.8) | (60.0) (zglg)
- ) 5) | (20. . . ]
(=) (4.7)| (23.5)| (29.3) 59042, 4)
] 15
193 187 92 igg 138) ( 100) ( 100) ( 100) : §gg
100 100 100
(100) | (100) | ( . ) | (100) | ( 136( 100) )
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Comparison between Positive Rate of Bacilli in the Lesions of

Original Treatment Cases and that of Re-treatment Cases

No. of cases Non-cavitary lesions

(0% IO TS 168 169 %8 B3 AT

Cavitary lesions
3313 187182 9270 17863 8029 9831
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6~ 9~ 12~ 18~ 24m.~ 0 18m.~

Duration of negative bacilli

O ; Original treatment case
R : Re-treatment case

Table 8.
a) Non-cavitary lesion

Positive Rate of Bacilli according to Rediological Course

Radiological course

Enlarged

No change

Shrunk to more
than one half

Shrunk to less
than one half

Original treatment
case

Re-treatment case

42/91 (46.2)
18/27 (66.6)

17/128(13.3)
17/83 (20.4)

14/108(13.0)
15/43 (34.9)

1/19 ( 5.3)
1/10 (10.0)

b) Cavitary lesion

Radiological course

Filled in and

Enlarged

No change

Shrunk

Become
thinn-walled

Filled-in

shrunk to less
than half

Original treatment
case

Re-treatment case

25/37(67. 6)
23/27(85.7)

148/309(47. 9)
245/322(76.1)

49/106(46. 2)
35/56 (63.6)

8/51(15. 8)
12/30(40. 0)

44/181(24.3)
37/93 (39.8)

22/103(21. 4)
13/45 (28.9)

Notes : Tables in denominator indicate the number of foci.
Tables in numerator indicate the number of bacilli positive foci.
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BT 37.1%, THEGIT 24.6% Thoteo HEKNIHER
PR IR ) LI Th 3 h 2 B b M+
i@ r hten, L RPATIRED X S AN
e, ol X BB NI R B LT, 1536 T
HOBEINL Y SROBMNER I D LW X BRERT
Hot,

6. it % B

—RECHTHMEECBIL T, TELET LG H
fie3 5 Ao, MEERAOMALRY -—KEK 3 EHH
DHRTHBERIIEN 1,157 D5 %, BRLTE X UY)
BRI DIR R OMAR DY 5 2vis b DT, RIS REHRME T
MHERELXRBE XN TV A2 155 IO\ T, FREDKER L
WAEREAR & DBAFIC 5\ T B 3 L foo iR SM
10 mcg 584, 100mcg 7554, PAS 1mcg 524, 10
mcg 52, INH 1meg 2, Smeg RELL LR &
D, WFhh 1AL EERtEobsboxm 6 & L
Too 7 10 DL  HERYTIE X UYIRREF DR B DR

Table 9. Amount of Bacilli Cultivated from the Lesions
Amount Duration of negative bacilli
colgrfxies 0 | Im, ~ 4~ l 6~ 9~ 12~ 18~ Total
- 6 9 11 36
# 5 | (21.4)| (60.0) | (34.4) 2 1 2 | @y
9 3 4 19
Non | 3 | @uy| @o0| s O 0 O | a9
cavitary
: 13 3 17 42
lesion + 0 | 6.4)| (20.0) | (53.1) 6 3 0 | (43.3)
28 15 32 97
8
Original Total 8 | (100) | (100) | (100) 4 Z | (100
treatment
cases 106 46 8 22 8 9 . 203
# | 72.6)| 47.9)| (34.8) | (48.9) | (61.5) | (56.3) (58.5)
19 23 4 11 3 5 3 68
, # | 13.0)| (24.0)| (7.4)| (24.4) | (23.1) | (31.3) (19.6)
Cavity 21 27 11 12 2 2 ) 76
+ | a4.4)| (28.1)| (47.8) | (26.7)| (15.4) | (12.5) (21.9)
Total | 146 9% 23 45 13 16 g 347
otal | 300y | (100) | ( 100) | (100) | ( 100) | ( 100) (100
6 5 1 17
# | @75 | 19.2)| (9.1) 8 1 1 0 | (24.6)
6 4 14
Non- # | @5 | 159 0 3 1 0 0 | (20.3)
cavitary
: 4 17 10 38
lesion |+ 550y | (65.4) | (90.9) 3 2 2 0 | (5.1
16 26 11 69
" Total | 100) | ( 100) | ( 100) o t 8 0 | (100
e-treat- -
ment cases 171 68 11 14 6 6 0 276
# | 69.0) | (54.8) | (32.4)| (56.0) | (50.0) | (61.1)
48 33 9 5 5 L o 101
Cavi H | (9.4 | 26.6)| (26.5) | (20.0)| (41.7) | | (22.3)
avity 29 23 14 6 1 ) ‘ ) 75
+ aL7) | @18.5) | (41.2) | (16.0) | ( 8.3) } (16.5)
|
248 124 34 25 12 452
Total | “100y | (100) | ( 100) | ( 100) | ( 100) 8 | L (100
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Table 10. Prevalence of Strains Resistant to Primary Drugs

At the start of Alrt_l;e_-tlme of ~ Dgrzrltlonﬁ?_t prﬁeﬁopernﬂve chemotherapy
treatment resection Im. ~ | 7~ ' 13~ 25~ Total (%)
Non-cavitary | Nnpavitary 0/6 3/9 3/3 0 6/18 (33.3)
lesi
fon Cavitary lesion 0 5/6 8/12(66.7) 4/4 17/22 (77.3)
Non-cavitary 11 10/19 (52.6
Cavitary lesion lesion 0/2 59 47 / M9 ( )
Cavitary lesion 9/26(34.6) | 28/45(62.2) | 51/58(87.9) | 18/20(90.0) |106/155(68.4)

Notes : Table in denominator indicate the numbér of bacilli positive foci.

Table in numerator indicate the number of resistant bacilli obtained.
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{, T ERYIRREIELRATCIIMERILAS hich i,
THALE, &< 12 » ALl LDty ZFicobic
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E3 &

I IR R R DRSS BRI, FHRIGERAZ
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CETHB - L YDAV T—RLA-BMIRE
RTEI ZhHORKIT, SEDOKHBMT G
THZENTEIH, BHTS LILRPOFEKRAICKE
RCBHCHBONIEEEDOEEIL, B 1ICILamL4E)
LY DREOMEIR, 82 IO B N
[, %3 PEERIBEENLDE, LE3S>0RT
NRECHETILBbh%, £ 11 REro@aevict
DTRIKRIENCRRTH B2, ERBERIZ ALY
Mo E CHBATHOMb DML L TR b E
, L RHEBESMYETL R VERTHD, KW T
BRUTBRTHOTHIERIC X D LRI L REA
EL, RLEEBUEIERLORGBRERRATLY, i«
NTHEBC A 2bLOLTRET TN, Lo bERBE
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Table 11. Positive Rate of Bacilli Cultivated from the Lesions
Character of lesion Duration of negative sputum
At thaefstart At thc?f time| 0 . o o o e l:-f 7}:»; _
treatment | resection (%)
Non-
; 10/48 6/41 | 12/63 3/49 1/42 1/26 | 38275
- cavitary 5/6
c;ﬁf:;ry avitar (20.8) | (14.6) | (19.0) | (6.1) | (2.4)| (3.8 | (10.2)
lesion | Cavitary | 20/23 | 9/26 | 4/14 6/24 2/13 4/15 06 45/121
Original lesion” | (87.0) | (34.6) | (28.6) | (25.0) | (15.4) | (26.7) (37.2)
treatment N
cases on- 14/40 | 8/29 | 16/71 6/40 2/33 217 | 51/236
Cavitary | oy | 36| 35.0) | (27.6) | (22.5)| (15.6)| (6.1)| (L8) (21.6)
avi
0% | Cavitary | 115130 | 777135 | 21/64 | 39137 | 1354 15/67 6/23 | 286/610
lesion | (88.5) | (57.0) | (32.8) | (28.5) | (24.1) | (22.4) | (26.1) | (46.9)
- 1, 8 | 1137 | 627 | 327 | 213 | oz | oo | 25129
Non- | cavitary (29.7) | (22.2) | AL | a5.4)| ( 0 / (19.3)
cavitary esion
lesion | Cavitary | 18/19 15/22 37/61
Re-treat- lesion” | (94.7) | (75.0)| 26 | VT | O 12 04 | g
ment N
cases on-
; 15/28 | 20/45 6/26 7/36 3/16 3/17 54/174
Cavitary | “lesion’ | (53.6) | (44.4)| (@B.1) | (9.4)| (8.8)| (7.6)| 4 | (33
avi
CSIO% | Cavitary | 274/206 | 1237162 | 34/64 | 26/57 | 1529 | 1129 | 414 487/651
lesion” | (92.6) | (75.9) | (53.1) | (38.6) | (5L.7) | (37.9) | (28.6) | (74.8)

Notes : Tables in denominator indicate the number of foci.
Tables in numerator indicate the number of bacilli positive foci.



1970% 4 A 151

AIRAEEER, FEREIARTHY, ¥—MzEE 7 MECw : WEAEL, 8 : 637, R4 30.
FHOR S BPEEEAICH L, FUBEEMM T & 8; PEEF A OREL « B, 16 : 225, AE 31.
7R 9) BFFI#EME:: KA, 10: 10, ¥ 31.
ARLTW3, ,
wem ~ 10) HSKM ER : KidE, 14, FH 31
RICHBER T OO RBIZEILORE & LT, KM 1) TET: BKL 5131 MG 32,
L) REESER CIBEICBO R B RBLAD  12) HAWRIE : k5L 18: 190, MG 32.
5Lt KEVWAT L Bbhh 5 #T5IkE o 347 M A 13; RAIER : MiEB, 1:336, 3 32.
18 » ALLEEEE LcBhidind, z o s ; 14)  FEA/NEE : K54, 20: 163, AR 32.
TA5Z kﬁ;‘f%: b} o{;;]‘- P < ["i%f‘#—b‘(&f 15) M — : BRKEREE, 9: 379, AR 32.
- St L LSEIORIIC 4 T 16) #H§L5%HE : Chemotherapy, 6 : 107, 3 33.
12 » AL BB A Ao dE R BIT S5\ T, ISR 17) RIS : RERLHR, 13 : 772, MR 33.
BUERIZHDTEERERTHLOREN, ZORKIL, H58 18) MRAfMie : f58%, 33:117, IR 33.
ERERTORNYRET S FICRBAY 5 53 0Th 19) JREAN - Kok, 2: 85, FE 33.
b;& B s b : 20) BAIER : £, 21.124, FE 33.
- ° 21) iz : W#sE, 33.330, FR 35.
L EORBL, baEIcs 2MRSRAROKE  22) BT : BIEEE, 12: 666, MR 35.
HERBROBBE R LI -bOL LTHERLRN LR 23) MIUEBw: PRBLHE, 15:827, B 35.
bhb, 0L S EREAY L TEBShimE 29 THEB%: FARPHIR, 10: 55, M 36

RREOBEORE, HBVRBEOTFRLENTSE  27) W F%ike - AKIEE, 21: 339, M3 37.
&, DLWTIREERTORNY N T 2 B8R 28) UTF¥Kw - HHER, 22 :46, B3 38.

5LrBbh3, 29) HEEAwe HEZ, 1:52, B3 38.
30) Takahashi, T. et al.: Acta tbc. Scand., 44 :
85, 1964.
AROBEEO—EIZF 20 BIRBEEEAFLICTH T 31) EHFMERw - K58, 30 464, FR 39.

FRTH, # 4 AAAERRFLEL TSV TRER 32) EHFBELw : K5, 39: 481, BB 39.

BAREE LT 33) MEMEw: BEIEE, 23:47, B 39.
34) WHEw: AKEE, 2:156, B3 39.
% & 35) WTF%Ekw - BHgER, 24 : 126, BZ 40.
36) Oka, Sutemi et al.: Tubercle Leprosy & Can-
1) KE&—BR: HES, 13:867, B 29. cer, 13:5, 1966.
2) Rz 528, 8:181, HR 30. 37) RHEME: &%, 42:197, Bg 42.
3) BREAXAWK: &2, 8:155 #E 30. 38) fHEEEw: H7ORTKEXLELER B 42
4) FWEfE - f%2HE, 8:163, MR 30. 39) HWATELw : 44 OEBRIRELBERE, B 4.
5) BHEBEE: &2 HE, 8: 215 M 30. 40) Rir#Ew: §F 4 OEERFLELSREE B 4.

6) REEEHE : BoESEL 8: 624, FE 30.





