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LONG-TERM FOLLOW-UP OF PATIENTS WITH
OPEN NEGATIVE CAVITY*
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(Received for publication August 7, 1972)

In order to investigate the prognosis of open negative cavity, 34 cases of pulmonary
tuberculosis were followed up for 5 to 14 years, average 9.7 years, after open negative
cavity was attained. The open negative cavity (0.N.C.) was defined as follows: At the
beginning of treatment, cavity was observed on chest radiogram and tubercle bacilli were
confirmed in sputum, and during chemotherapy, the cavity remained while bacilli became
continuously negative both on smear and culture for 12 months by monthly examinations.

Of 34 cases, 13 had an unilocular cavity and 21 had a multilocular cavity, and they were
f‘ollowed up on the average 10.2 and 9.1 years, respectively.

Bacteriological relapse was observed in only 2 cases or 5.9%. Radiological worsening was
observed in 2 of 14 unilocular cavities and in 4 of 23 multilocular cavities. The worsening was
confirmed to be tuberculous in one unilocular cavity and 2 multilocular cavities, while in the
other 2 multilocular cavities, the worsening was due to the other infection (fungus infection,
etc.), and in another one unilocular cavity, changes were judged as worsened as the shadow
became larger through atelectasis formation in the segment where a cavity existed 8 years
after O.N.C. was attained.

0.N.C. was classified by Iwasaki according to the thickness of cavity wall on radiogram
into A, B,C, D, E, F, G, H and I, and the details are presented in notes of Table 6. According
to this classification, types B and D were dominant in unilocular cavities and types C, F, G
and H were dominant in multilocular cavities when O.N.C. was attained. Five years later,
complete disappearance of cavity, inspissation into a small shadow or changes into type C
were most frequently seen in unilocular cavities, while multilocular cavities showed types C,
H,I and D and solid atelectatic shadow. Accordingly, the type of cavity showed changes
during 5 years’ period after 0.N.C. was attained. If the effective chemotherapy is properly
continued, the cavity wall became thinner and changed into types A, C or D, and thereafter
some of the cavities showed complete disappearance or contraction or the contraction of cavi-
tary area. The former might be an essential change of tuberculous cavity and the latter is
secondary change probably due to protection mechanism of the host. In the case of cavities
with thicker wall, the prognosis was in general unfavourable if the thickness of cavity showed
no changes.

The duration of chemotherapy was about 3 years in cases with unilocular cavity and 5 to

* From the Prefectural Ohara Tuberculosis Sanatorium, Konan-mura, Osato-gun, Saitama-
ken 360, Japan.
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6 years in cases with multilocular cavity after O.N.C. was attained. Regimen of chemotherapy

was changed to previously unused drugs among cases showing no changes in thickness of

cavity wall, and 2 cases of multilocular cavity showed diminution in thickness of cavity wall

after changing the regimen.

It can be concluded as follows from the above results

¢ Pulmonary tuberculosis patients

with open negative cavity should be treated with the effective chemotherapy for at least 4

to 5 years after O.N.C. is attained until the cavity wall becomes thin.
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Table 1. Period of Observation after

0.N.C. Was Attained

Period of observation (Years)

Group of
cavity

5 6 7 8 9 10 11 12 13 14 |Average

Unilocular {0 0 1 2 3 1 2 2 1 11| 10.2

Multilocular{1 6 3 4 1 4 1 2 1 0 9.1

Table 2. Age and Sex of Patients when
0.N.C. Was Attained
Group of Unilocular Multilocular
Sex Male rI;"gle Total | Male f‘ne:xv-le Total

~20| 1 0 1 0 0
21~30f 3 | 2 5 1 1 2
A 31~40| 1 3 4 4 2 6
8 lgg~s0] 1| o 1| 1| 4] s
51~60 2 0 2 2 2 4
61~70 0 0 0 3 1 4
Total 8 5 13 11 10 21
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Table 3. Chest Radiogram (Gakken classification)
Group of cavity Unilocular Multilocular
. . A f ‘Wh O.N.C. At start of When O.N.C.
Time of observation tri:astg'ign(;) wasegttained trteastriznto wasegttained
Basic B 4 0 6 0
lesion | C 9 13 15 21
1: Small 6 8 1 2
Extent | 2 : Medium 5 13 15
3: Large 0 0 7 4
Chest Total 13 13 21 21
radio-
gram Non-sclerotic 3 0 3 1)
Sclerotic
Cavity ring-form 10 5) (3
cavity in' sclerotic lesion 4 0 0
multilocular 0 20 23
Total 14 14 23 (5) 1 23 (4)
Tubercle bacilli in sputum +) For 1 year (+) For 1 year
Note. B : Caseoinfiltrative, C : Fibrocaseous
Figures in parenthesis indicate number of unilocular cavity discovered in patients with multilocular cavity.
Table 4. Treatment Regimen by which O.N.C. Was Attained and Time Required
for Sputum Negative Conversion
Group of cavity Unilocular Multilocular Total
Original treat t 4 7 11
Chemotherapy & reatmen
Re-treatment 9 14 23
SM-PAS-INH 10 9 19
SM-SF-INH 0 3 3
KM-PAS.INH 0 1 1
KM-TH-CS 0 4 4
Drug =~ KM-TH-CS-INH 1 0 1
combination KM.CS.INH 0 1 1
TH-CS-INH 0 2 2
TH-CS-INH-SF 1 0 1
CS-INH 1 0 1
CPM-EB-INH 0 1 1
1 month after starting chemotherapy 7 8 15
. 2 months after starting chemotherapy 2 3 5
Months until .
negative 3 months after starting chemotherapy 1 4 5
conversion 4~ 6 months after starting chemotherapy 1 3 4
of sputum 7~12 months after starting chemotherapy 1 2 3
More than 12 months after starting 1 1 2
chemotherapy
Total 13 21 34
Note. SM: Streptomycin, KM : Kanamycin, CPM : Capreomycin, PAS : Para-amino-salcylic acid,

INH : Isoniazid, SF :Sulfa-drug, TH : Ethionamide, CS: Cycloserine, EB : Ethambutol.
1R E1ATHD, Hh2E
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Table 5. Prognosis of O.N.C.
Group of cavity Unilocular Multilocular Total
Continuously negative 13 19 32
Tqbercle bacilli Relapsed 0 1 1
n sputum Converted transiently to positive
. A 0 1 1
and again became negative

Total 13 21 34
Course of X-ray Improved 10 16 (1) 26 (1)
findings of Unchanged 2 3 (@) 5 (2)
0.N.C. Worsened 2 4 (1) 6 (1)
Total number of cavity 14 23 (4) 37 (4)

Ch th Already discontinued 10 6 16

emotherapy Still under chemotherapy 3 15 18

Total 13 21 34

Note. Figures in parenthesis indicate number of unilocular cavity discovered in patients with multilocular cavity.
Evaluation of course of X-ray findings : All of O.N.C. shadows were evaluated tomographically according

to the following criteria :

Improved : Complete disappearance of cavity shadow, marked diminution in thickness of cavity wall to 2~3
mm and inspissation of cavity into a small shadow.
Unchanged : Continuously the same shadow of cavity.

Worsened : In cases with unilocular cavity ;

From a thin wall cavity to a solid atelectatic condensed shadow of the same Size: . c-cereserrroisninnniiiisiaaiannn. 1
Re-appearance of cavity witha thicker wall from a small inspissated Shadow «ccceeisnnnietiininniiiin. 1

In cases with multilocular cavity ;

Transient appearance of probably non-tuberculous infiltrative shadow in the other field of lung:...eoeeeees 1
Fungus infection (formation of fungus ball) in a thin wall cavity.cooeecernneerciiinnnnn. -1 (1)

Increase in thickness of cavity wall with bacteriological relapse:-«csssesereeeniniiiiimiinnitiiieiiiinniniitieniinnan 2
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Table 6. Classification of O.N.C. (by Iwasaki’s classification)
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Group of cavity Unilocular Multilocular
. . Wh O.N.C. 5 Wh O.N.C. 5
Time of observation was attained thoroafter | was attained thereafter
A 1 2 0 1
B 6 1 1 0
C 1 2 4 (1) 8 (1)
Iwasaki’s D 3 1 2@ 2®
classifi- E 0 2 3 0
cation F 1 0 5 (1) 1
G 1 0 3 (1) 3 (1)
H 1 1 5 3
I 0 1 0 2
Complete disappearance 0 2 0 0
Other Inspissated into a small shadow 0 2 0 0
er forms Condensed atelectatic shadow 0 0 0 2
Formation of fungus ball 0 0 0 1
Total number of cavity 14 14 23 (4) 23 (4)

Note.

Figures in parenthesis indicate number of unilocular cavity discovered in patients with multilocular cavity.

Iwasaki’s classification of O.N.C.:

: Cavity with wall 4mm or more in thickness.

“mno"EUOwW >

: Cavity surrounded by extensive homogeneous contracted shadow.
: Bulla-like ring shadow which is difficult to diffentiate between parafocal emphysema and cystic cavity.

: Cavity with wall less than 2 mm in thickness throughout the whole circumference.
: Cavity with wall about 3mm in thickness throughout the whole circumference.

: Cavity with wall less than 2mm in thickness except pleural surface.
: Cavity with wall less than 2mm in thickness in more than hemi-circumference.
: Cavity with wall about 3mm in thickness except pleural surface.
: Cavity with wall about 3mm in thickness in more than hemi-circumference.

Table 7. Changes of Unilocular Cavity in Tomogram

Time of observation
No. of case After O.N.C. was attained (years) Evaluation
When O.N.C.
was attained
1 2 i 3 \ 4 ' 5 I 6 ‘ 7 8 9 10 11 l 12 13 l 14
22 A o | A|A | ?2) 2| ?|? ? ? Improved
1 B oo |C)C|A|A A A A Improved
24 B Al 2 )| ? ? ? ? ? Improved
28 B C|C|C|E|eojo|lo|C)C|C Improved
20 B B|B|D| D |D|D|D|D)D Improved
17 B B|BloI|l I |T|TI)I]|1 Improved
9 D D|D|A]|. . . Improved
22 D D|D|C|C)C|C]|? ? ? ? ? Improved
27 D AYA|A|A|A A A I Improved
34 F F/IF|F|E|E|C|C|E|E Improved
16 C cjcjcjcjecycyicyc Unchanged
29 H HI/H H H H| H))H H|H H Unchanged
33 G R | EE EP I . Worsened
25 B DID|B|E | B)C|C|C|AIA AIA Worsened
No. of cavities showed changes \ 7126|532 |1|2|1]0|1|1/|0 } 0 ‘

Note.

? Complete disappearance of cavity.
o Diminution of cavity size.
Inspissated into a small shadow.
) Time of cessation of chemotherapy.
A Formation of a condensed atelectatic shadow.
— Re-treatment with chemotherapy.



454

M OBATE BI12F

Table 8. Changes of Multilocular Cavity in Tomogram
Time of observation
No. of case When O.N.C. After O.N.C. was attained (years) Evaluation
was attained ]
112‘3‘4 5|6‘789110’11 12;13
23 B E|E|C)C|C|C|C C C | Improved
7 C c|Cc |1 |1 |I)I Improved
15 D ElI | C|C|C]|C Improved
14 E CIC|I|CIE|AINMNAITAIA Improved
4 E E/E|E|G|G|G|H|H H|H Improved
2 F F|D|D|D|D|D)D|D|D|D Improved
15 F I 1|Cc|lc|C|C Improved
19 F E|JE|E|C|C|C)C |C Improved
26 F FIF| D D|AJA|A Improved
35 F EIE|E|aA|C)C|C|C|C|C|C|C Improved
4 G G/ G|G|G|G|G|G|G|F|F Improved
31 G G|G|F|E|D|B|B|C]|C Improved
13 H H|C|C|C|C]|C Improved
11 H I|B|B|I|I|I|I)I Improved
18 H HI H|H|o|NAIA|A Improved
10 H H H H|H|H H|{H H| o A A Improved
31 () G|G|G|F|G|D|B|B C Improved
6 C c|c|jcjcjc|yc|jcc Unchanged
8 C cic|c|c|c Unchanged
30 H H H|C | H|H|H Unchanged
8 (D) D/ D|/D|D|D Unchanged
30 (F) D/D|/D|D|D|D Unchanged
3 C C HIO O|O © Worsened
Worsened
21 E E/E|F|F|F|F | F (Tubercle bacilli
(=)= ()= (=)
: Worsened
5 G AlA|IA|H|H|H (Tubercle bacilli
(=)=(+)
12 D DD D/ D|G|E|E| B|{D| D D|D Transiently
6 ) cjc|c|c|cCc|o © Worsened
No. cavities showed changes | 9| 5| 9|10| 7| 4| 2| 1] 4| 2 ' 0| o ‘ 0

Note.
Diminution of cavity size.

Fungus ball formation in the cavity.
Time of cessation of chemotherapy.

“ 0o

Formation of a condensed atelectatic shadow.

( ) Unilocular cavity discovered in patients with multilocular cavity.
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