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STUDIES ON INDICATION OF SURGICAL TREATMENT FOR
OPEN NEGATIVE CASES BASED ON FINDINGS OF TUBERCLE
BACILLI CULTIVATED FROM RESECTED CAVITIES

Masatoshi SHIOZAWA*, Hiroshi ANNO, Junshiro SHIOBARA, Takashi ARAI,
Hiromu YAMAMOTO, Keiichi NAKA and Enjo HATA

(Received for publication July 8, 1975)

This study was carried out to determine the necessity of surgical treatment for open negative
cases (ONC) based on findings of tubercle bacilli cultivated from 229 cavities which were resected
during the period from 1965 to 1974, as the effects of chemotherapy has been intensified markedly
through the introduction of ethambutol (EB) and rifampicin (RFP) during this period. The results
of bacteriologic findings were divided into the following 3 categories in this study; smear
negative-culture negative, smear positive-culture negative and culture positive for tubercle bacilli.

The positive rate of tubercle bacilli on culture was 9.2% in all open negative cases, and it
showed a close relation with regimens applied but not with the duration of negative sputum and
the thickness of cavity wall. Comparing by the regimens, no culture positive case was found in
cases treated primarily by SM.INH-EB, SM.INH-RFP and SM-EB:RFP, and retreatment cases
by regimens including RFP-EB or RFP, whereas 6.9% were culture positive in cases treated by
SM.INH-PAS and 18.3% were culture positive in retreatment cases or cases in which the regimen
was changed and RFP was not included (Table 1). Comparing by the thickness of cavity wall,
not a single case was positive among cases with thickness of cavity wall 4 mm or less, and 15.2
% were positive among cases with thickness of cavity wall more than 4mm, and 7.4% among
cases with a cavity in the sclerotic lungtissue or multilocular sclerotic-walled cavities (Types Ky
and Kz)(Tables 2 and 3). Among cases with thickness of cavity wall more than 4 mm, however,
the bacilli positivity showed no correlation with the thickness of cavity wall.

Observing by the type of cavities on radiogram, 16.7% were culture positive among cases
with ring-form cavity with nonsclerotic wall (Ka) and cavitated tuberculoma (Kd), 7.1% among

cases with cavities Ky and Kz, and 5.5% among cases with sclerotic walled ring-form cavities

* From the Research Institute Sanatorium, Japan Anti-Tuberculosis Association, Kiyose-shi,
Tokyo 180-04 Japan.
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(Kx) (Table 4).

cavities is influenced mainly by the amount of intracavitary caseous mass but not by the charac-

The above findings indicate that the culture positive rate of tubercle bacilli in

ter of cavitary wall, either sclerotic or nonsclerotic.

The amount of tubercle bacilli cultivated from cavities was in general rather small in 21
positive cases; 12 cases (57%) showed colonies less than 200, and a large amount of tubercle
bacilli was found in only 4 cases (19%).

The proportion of smear positive-culture negative cases was 38.4%, and the amount of bacilli
on smear was large in 19.3% and moderate in 45.5% of smear positive cases (Tables 5 and 6).

The proportion of smear positive cases among culture negative cases was analyzed in relation
to various factors. The rate was higher among cases treated with more intensive regimens than
among cases treated with ordinary regimens. It was higher among cases with cavity types Ka
and Kd than in Kx, Ky and Kz, and it was higher among cases with thicker cavity wall than
cases with thinner wall. It showed no correlation with the duration of negative sputum.

The following conclusion could be obtained on the indication of chest surgery for open ne-
gative cases from the above-mentioned findings:

1) Open negative cases with thickness of cavity wall more than 4 mm attained by the regi-
mens excluding RFP in retreatment cases or by SM.INH.PAS are the relative indication for
chest surgery at present, and the necessity of operation should be determined taking functional,
social and other factors into consideration.

2) Open negative cases attained by SM.INH-EB and regimens including RFP-EB or RFP
could be excluded from the indication of operation.

3) If regimens including RFP and EB or RFP are applied to open negative cases attained by
SM-.INH:PAS or retreatment cases excluding RFP, even the relative indication of chest surgery

for such cases might be lost. Hence, the necessity of operation for all open negative cases might

be lost in the near future.
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Table 1. Positive Rate of Tubercle Bacilli Cultivated from Cavity Observed by
Duration of Negative Sputum and Regimens
1‘ Duratxon of negatwe sputum (month)
Regimens — e
i ~9 ~12 ~18 18~ Total
All cases 1 5/120 4.2 | 6/51 11.8 \ 4/21 19.0  6/37 16.2 21/229 9.2
SM.INH-PAS | 2/54 3.7 |3/22 136 |1/9 11.1 "0/2 0 6/87 6.9
SM.INH.EB o 0 03 0 0N 0 03 0 0/18 0
RFP-EB or RFP ! ‘ ‘
primary and retreaunent‘ 0/29 0 % o/1 0 10/1 0 | 0/1 0 0742 0
Ret i | - _
g}f::‘g‘;‘;“t or regimens 326 115 }3/13 20.0  3/10  30.0 (6/31 194 15/82 18.3
* Changed in which RFP was not-;;(-:-]u_de‘d - o o
Table 2. Positive Rate of Tubercle Bacilli Cultivated from Cavity Observed by
Thickness of Cavity Wall on Tomogram and Regimens
Thickness of cavitary wall on tomogram (mm)
Regimens i - = - - — - —
l ~ 2 ‘ ~ 3 ; ~ ‘ 1~ Kv, Kz Total
All cases ] 0/12 0 026 0 |0/ 0 17/112 15.2 } 4/54 7.4 21/229 9.2
SM-.INH.PAS 0/5 0 0/12 0 | 0/9 0 5/47 10.6 1/15 6.7 6/87 6.9
SM-INH.EB 0/2 0 0/1 0 0/11 0 0/4 0 | 0/18 0
RFP-EB or RFP primary, | ‘ .
erd o oE RE 0/2 0 07 0 | o 0 09 0 014 0 042 0
Retreatment or regimens | /4 0 o/ 0 0/ 0 |12/45 26.7 3/21 113 15/82 18.3
| | |

changed
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Table 3. Number of Cases with Culture Positive Tubercle Bacilli in Open Negative
Cavity Observed by Thickness of Cavity Wall on Tomogram
(mm)
~4l~5 ~6 ~7/~8 ~9[~10l~15/~20 ~25 Ky Kz| Total
‘ ‘ ‘ \ ; \
o of s 2 203|401 4 =
Table 4. Positive Rate of Tubercle Bacilli Cultivated from Cavity Observed by
Type of Cavity on Tomogram and Regimens
Type of cavity on tomogram
Regimens ‘ T T
| Ka, Kd ‘ Kx | Ky, Kz ' Total
All cases /66 167 | 6/109 5.5 | 4/54 7.4 | 21/220 9.2
SM.INH-PAS 2/28 14.3 1/44 2.3 | 1/15 6 ’ 6/87 6.9
SM-INH.EB 06 0 | 058 0 0/4 0 | 018 0
Ri}Z;ItEB or RFP primary and retreat- 0/10 0 ! 0/18 0 0/14 0 | 0/42 0
‘ |
Retreatment or regimens changed 7/22 31.8 | 5/39 12.8 " 3/21  14.3 ; 15/82 18.3
Table 5. Amount of Tubercle Bacilli on Culture in Cavity Observed by Regimens
Amount of tubercle bacilli
Regimens | Smear — ‘ Smear+ ' + L+ : 4 Lo Total
iCulture— Culture— | ~20 21~ B i
SM-.INH.PAS 44 37 ‘ 2 2 | 2 87
SM.INH.EB 5 13 ] ! 18
RFP-EB or RFP primary and retreat- 25 17 ! [ 1 ! ; 42
ment ! } ‘ |
Retreatment or regxmens changed i 46 } 21 ‘1 8 2 3 ‘ 2 82
1120524 88 38.4 1044 2 0.9 5 2.2 4 1.7 220 100.0
Total | e —
208 90.8 | 12 5.3 5 2.2 4 1.7 229 100.0

Table 6. Relation between Amount of Tubercle Bacilli in Cavity on

Smear and Regimens

Amount of tubercle bacilli on smear

Regimens - — —

G1~3 | Gd~6  G7~10  Total

All cases 31352 | 40 155 17 193 sy
SM.INH-PAS 12 32.4 16 43.2 9 24.3 37
SM.INH-EB 3231 7 538 3 231 | 13
RFP-EB or RFP primary and ~
retreatment 8 47.1 7 41.1 2 11.8 17
Retreatment or regimens changed ‘ 8 38.1 10 47.6 : 3 14.3 [ 21

G indicates Gaffky number of tubercle bacilli on smear.
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Table 7. Proportion of Cases with Smear Positive-culture Negative Tubercle Bacilli
among Culture-negative Cases Observed by Duration of Negative Sputum

Duration of negative sputum (month)

Regimens i - -
! ~ 9 ~12 ! ~18 { 18~ Total
- I
All cases ‘w 57/115  49.6  16/45 35.6 7/17 41.2 | 8/31 25.8 ; 88/208 42.3
SM.INH-.PAS 1 28/52 53.8 5/19 26.3 4/8 50.0  0/2 0 ‘ 37/81 15.7
|

SM-.INH-EB 8/11 72.7 2/3 66.7 1/1 100.0  2/3 66.7 ‘ 13/18 77.2
RFP-EB or RFP [ e o i N -

primary and retreatment 1 13/29 44.8  3/11 27.3 0/1 0 ‘ 1/1 100.0 + 17/42 40.5
Retreatment or regimens i . ‘ N

changed ‘ 8/23 34.8 6/12 50.0 2/7 28.6 5/25 20.0 i 21/67 31.3

Table 8. Proportion of Cases with Smear Positive-culture Negative Tubercle Bacilli among
Culture-negative Cases Observed by Type of Cavity on Tomogram

Type of cavity

Regimens S -
Ka, Kd Kx : Ky, Kz Total

All cases | 33/55 60.0 i 41/106 38.6  14/47 29.8  88/208 12.3
SM-.INH-PAS 15/24 62.5 | 18/45 40.0  4/12 33.3  37/81 45.7
SM.INH-.EB 6/6 100.0 5/8 62.5 2/4 50.0 13/18 77.2
RFP.EB or RFP I ) - . o .
primary and retreatment } 5/10 50.0 | 7/18 38.9  5/14 35.7 | 17/42 40.5
Retreatment or regimens changed ‘ 7/15 46.7 ‘ 11/35 31.4  3/17 17.6  21/67 31.3

Table 9. Proportion of Cases with Smear Positive-culture Negative Tubercle Bacilli

among Culture-negative Cases Observed by Thickness of Cavitary Wall

Thickness of cavitary wall on tomogram(mm)

|
Regimens i T T T - I
| ~2 N ~3 ~4 4~ . Ky, Kz Total
All cases ‘ 3/14 21.4 10/27 37.0 13/28 46.2 52/96 54.2 | 10/43 23.3 | 88/208 12.3
SM.INH.PAS 1/5  20.0 5/12 41.7  6/10 60.0124/42 57.1| 1/12 8.3 37/81 45.7
SM.INH.EB } 172 50.0 1/1 100.0 | 9/11 81.8 ‘ 2/4 50.0 | 13/18 72.2
RFP-EB or RFP primary | = - i -1 - _ N
and reteae o 10/2 0 /7 143 5/10 50.0 6/9 66‘/} 5/14 35.7 | 17/42 10.5
Retreatment or regimens ' | 5 59 o 4/8 50.0 17 14.3 13/34 38.2 ; 2/13 15.4 21/67 31.3

changed
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