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This study was made to clarify the present status of surgical treatment for failures cases
after operation and for cases with empyema, and the frequency of surgical procedures applied
and the result of surgical treatment in recent years were discussed.

The material consisted of 726 cases who had undergone the operation in 1967 at 30 institu-
tions belonging to the Tuberculosis Research Committee and had been observed for the period
of at least 6 months postoperatively. These cases were divided into 172 failures cases after
operation (Group A), 77 cases of empyema (Group B) and the remaining 1, 437 cases (Group C)
which were considered as usual cases. In this study, the successful cases, negative sputum
cases, unsuccessful cases and death cases were used to evaluate the result of surgical treat-
ment, and their definition was similar to that used in our several previous reports.

Comparing the preoperative background factors between 3 groups, the ratio of male to female
was about 859 to 159, in groups A and B, and 75% to 25% in group C (Table 1). Cases with
age below 29 comprised 8.7%;, cases aged from 30 to 49 comprised 71.5% and cases with age
above 51 comprised 16.89; in group A, 7.89%, 58.59% and 31.29%, respectively in group B, and
32.19,, 49.29, and 18.09;, respectively, in group C. Namely, the proportion of cases with
higher age group was lower in group C than in groups A and B (Table 1). The sputum
positivity before operation was 38.89; in group A, 19.8%; in group B and 29.49, in group B.
The rate of positive sputum was highest in group A, next in group C and the lowest in group
B (Table 2). The cases with %, VC less than 50 was 49.7% in group A, 29.4%, in group B
and only 5.9% in group C, and that with 9; VC more than 71 was 18.6%, 21.4% and 77.8%,
respectively. The reduction of % VC in groups A and B, especially in group A was more sig-
nificant than in group C (Table 2).

Analysing the causes for requiring surgical treatment in each group, failures of pulmonary
resection was most predominant (73.4%), next the late complications of extrapleural lucite ball
plombage (15.7%) and failures of thoracoplasty (15.19%) in group A. Empyema developed in
59.59% from pleurisy, in 32.5% from artificial pneumothorax and in 6.5% from spontaneous
pneumothorax (Fig.).

Investigating the reasons for requiring surgical treatment, empyema with bronchial fistula

* 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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was most predominant (72.89%), next empyema without bronchial fistula (9.9%), followed by
bronchial fistula (5.89) and positive sputum (5.89) in group A. In group B empyema with
fistula was found in 61.29% and empyema without fistula in 38.8% (Table3).

From the above, it can be said that the preoperative background factors in groups Aand B
especially group A were more unfavourable for surgical treatment than in group C.

Regarding the surgical procedures applied among the 3 groups, pneumonectomy was done
in 17.59%, other resections in 13.39, thoracoplasty in 47.1%, decortication in 2.3%, open
treatment or closed drainage in 7.5% and other operation in 12.3% in group A, 44.19, 7.7
%, 11.79%, 29.99%, 6.5% and 09, respectively, in group B, and 9.9%, 69.6%, 16.1%, 0%,
and 4.49, respectively, in group C. Significant differences in the kind of surgical procedures
applied were found between 3 groups, that is, higher percentage of thoracoplasty in group A,
that of pneumonectomy and decortication in group B and that of other resections in group C
(Table 4).

Observing the number of previous operations, cases with 3 operations comprised 26.19%,, those
with 4 operations, 25.69% ; those with 5 operations, 17.6% ; those with 6 operations, 15. 1% :
those more than 7 operations, 10.095, while those with 2 operations were only 5.29, in group
A. In group B cases with only one operation comprised 55.8%, those with 2, 31.1% and those
with 3, 10.49 (Table 5). The duration of treatment in group A was significantly long. For
example, 27.3% had been treated for 3 to 5 years, 21.1% for more than 10 years and 16.9%
for 7 to 10 years in group A.

Analysing the result of surgical treatment for the 3 groups, the rate of successful cases
was 57.0%, that of the negative sputum was 70.4%, that of the unsuccessful cases was 23.7%
and the death rate was 6.4% in group A, 72.8%, 80.5%, 14.3% and 5. 2%, respectiverly, in group
B, and on the contrary it was 87.4%, 93.3%, 4.0% and 1.9%, respectively, in group C. The
result in cases receiving pulmonary resection showed that the rate of successful cases was 83.0
9%, negative sputum 90.3%, unsuccessful cases 2.3% and death rate was 7.4% in group A,
83.0%. 90.3%, 7.5% and 2.5%, respectively, in group B and 91.2%, 96.1%, 1.9% and 1.6
%, respectively, in group C. Thus, the result of surgical treatment was considered to be
poor in group A and B and it was best in group C. Difference in the results between positive
sputum cases and negative sputum cases in each group was found ; the result in the former
was worse than in the latter (Table 6).

The postoperative % VC was divided into 5 groups; those below 40, 41 to 50, 51 to 60, 61
to 70 and above 71. The cases with 9% VC below 40 comprised 42.3% and those with 9 VC
more than 71 were 5.9% in group A, 18.0% and 8.2%, respectively, in group B, and 4.7%
and 51.89, respectively, in group C (Table 7).

Various postoperative complications were found, and the most predominant one was empyema
with fistula in group A, empyema without fistula in group B and the bronchial fistula in group
C (Table 8).

As to the causes of death, respiratory insufficiency was most frequently found, next the
aspiration pneumonia. But no significant difference was found as to causes of death in 3 groups,
as the number of deaths was small (Table 10).

From these findings it can be concluded that the result of surgical treatment for empyema
and operation failures cases, especially the latter, was poor as compared with that for the
usual case, because the preoperative background factors were more unfavourable for surgical
treatment in cases of operation failures and cases with empyema than in the usual cases.
Further improvement in the surgical treatment for operation failure cases and empyema can be
expected by the improvement of operation techniques used and its spread to the whole country
though discovery of new techniques might be rather difficult.
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Table 1. Preoperative Background Factors - Sex and age
%)
Sex and
\“e Sex ~19 20~ 30~ 40~ 50~ 60~ Unknown Total
Material
0 11 48 58 17 8 4 146
Male (84.9)
Operation 0 4 9 8 3 1 1 26
failures | Female (15.1)
0 15 (8.7)| 57(33.1)| 66(38.4)| 20(11.6)] 9 (5.2)] 5 (2.9)| 172(100.0)
Total (100.0)
Male 1 2 9 29 13 8 2 (ng 1
Empyema | Female 1 2 2 5 3 0 0 1(5136 9)
2 (2.6)] 4 (5.2)| 11(14.3)| 34(44.2)| 16(20.8)| 8(10.4)| 2 (2.6)] 77(100.0)
Total (100.0)
10 87 103 74 50 21 3 348
Male (73.0)
Usual Female 13 43 34 24 13 2 0 1%37 0
23 (4.8)( 130(27.3)| 137(28.7)| 98(20.5)| 63(13.2)| 23 (4.8)] 3 (0.6)| 477(100.0)
Total (100.0)
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Table 2. Preoperative Background Factors - Bacteriologic finding and % VC
%)
Bacteriologic finding - % VC ———
Nember | Positive | Negative | NUmber | ~50 ~0 | n~
Operation failures 160 62 (38.8)] 98 (61.2) 167 83 (49.7)| 53 (31.7)| 31 (18.6)
Empyema 71 14 (19.8)] 57 (80.2) 75 22 (29.4) 37 (49.3)] 16 (21.4)
Usual 476 140 (29.4)| 336 (70.6) 470 30 (5.9)| 76 (16.3)| 364 (77.8)
Unknown cases are excluded. - 7 B o
Table 3. Reason of Operation
@ ~
Number 1a_ | Tuberculous | Tubercl
| Dember | Prmchint | BRegemn, | Bn s Serecnine paciiipostive _ Others
Operation failures 172 10 (5.8)| 125 (72.8) 17 (9.9)] 4 (2.3) 10 (5.8 6 (3.5)
Empyema 77 0 47 (61.2)| 30 (38.8)
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Table 4. Surgical Procedures Applied
(%)
! open b I
Other Thoraco-
Number | Pneumo- Thoraco- Decorti- | treatment
Lobect - | Oth
of cases | nectomy | -Oectomy | fesec plasty | PIAMY4 | “eation gf_aﬁlno&e;gi M' ers
Operation failures 172 | 30(17.5)| 21(12.2)| 2 (1.1)| 23(13.4)| 58(33.7)| 4 (2.3)] 13 (7.5)| 21(12.2)
Empyema 77 | 34(44.1) 5 (6.5) 1 (1.2)] 6 (7.8) 3 (3.9)] 43(29.9) 5 (6.5)| 0
Usual 477 47 (9.9)| 252(52.8)| 80(16.8)| 77(16.1) 0 0 0 21 (4.4)

1. Thoracoplasty +others includes thoracoplasty + muscle plombage and thoracoplasty +closurc of fistula+muscle

plombage.

2. Decortication includes decortication alone, decortication+thoracoplasty and dccortication+thoracoplasty +

muscle plombage.

Table 5. Number of Operations
(679
Number 1 | 2 I 4 [ 5 6 | 7 ‘ 8~
Operation failures 172 | 0 9 (5.2)| 45(26.1)| 44(25.6)| 30(17. 4)| 26(15.1)| 10 (5.8)] 8 (4.2)
Empyema 77 | 44(55.8)| 24(31.1)| 8(10.4)] 1 (1.3)| © 113) 0 ’ 0

Maximum number of operation : 10 times.

ERAVCHBRTWADT, TOAERIIKEFICVE T
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Table 6. Result of Surgical Treatment

%
(I;Ilu(x::‘l:z: Success xigﬁf}:‘e Unsuccess Death Unknown
Operation failures 172 98 (57.0) | 121 (70.4) | 39 (23.7) | 11 (6.4) 1 (0.6)

All cases| Empyema 77 56 (72.8) | 62 (80.5) | 11 (14.3) 4 (5.2) 0
Usual 477 417 (87.4) | 445 (93.3) | 19 (4.0) 9 (1.9 4 (0.8)

Negative | Operation failures 105 67 (64.0) | 82 (78.0) | 16 (15.0) | 7 (6.7)| O

sputum | Empyema 61 49 (80.4) | 52 (85.3) | 7 (11.5) | 2 (3.3)| O
€ases | Usual 336 314 (93.5) [ 325 (96.8) | 4 (1.2) | 4 (1.2)| 3 (0.9)
Positive Operation failures 64 31 (47.7) | 41 (68.2) 19 (29.2) 4 (6.2) 1 (1.5)

sputum | Empyema 16 7 (43.8) | 10 (62.5) 4 (25.0) 2 (12.5) 0
cases | Usual 140 101 (72.1) | 129 (85.0) | 15 (10.7) | 5 (3.6) | 1 (0.7)
Operation failures 29 15 (51.8) | 20 (69.0) 7 (24.1) 1 (3.9 1 3.4

Sp‘i:“m Empyema 9 5 (55.6) | 6 (66.7) | 2 (22.2)| 1 (1L1)| ©
Usual 68 58 (85.3) | 61 89.7) | 5 (7.4 | 1 (1.5)| 1 (1.5

Operation failures 35 15 (42.9) | 21 (60.0) | 11 (91.4) | 3 (8.6) | ©

Sﬂr‘;fﬂm Empyema 7 2 (28.5 | 4 (57.00| 2 (28.5 | 1 (14.3)| O

. Usual 72 43 (59.7) | 58 (80.5) | 10 (13.9) | 4 (5.6) | ©

Resec- Operation failures 41 34 (83.0) | 37 (90.3) 1 (2.4 3 (7.3 0

tional | Empyema 40 33 (83.0) | 36 90.0) | 3 (7.5 | 1 (25| ©
cases Usual 379 346 (91.2) | 364 (96.1) | 7 (1.9)| 6 (1.6) | 1 (0.4)

Table 7. Postoperative % VC
[E3)
Number of cases| ~40 ~50 ~60 ~70 i 1~

Operation failures 137 58 (42.3) | 30 (21.9) | 27 (19.7) | 14 (10.2)| 8 (5.9
Empyema 61 11 (18.0) | 15 (24.6) | 22 (36.1) 8 (13.1) 5 (8.2
Usual 448 21 4.7 (9.6) | 78 (19.4) | 74 (16.5) | 232 (51.8)

Unknown cases and death cases are excluded.
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L, ¥@FTIXER F h 91.2%, 96.2%, 1.9%, 1.6
% LitDolc. 3 BRI 1T ZRIE, HERHGR, R
X, BFURMICIIXABRENR AL Richokh, KED S
X CRFHARIH B O & IRBIGI DR & DRIz
LAYEIRL, EEAORBIERLEB R TV

3. #Wtko % VC

WED % VC L FHMTHRHUELEELIEET S 5,
W % VC % 40 LI F, 41~50, 51~60, 61~70, 71
ko 5 Bz 57, 3 Bic s 3% % VC ok
AL TR, RTDZEL, HEHA (448 B) OBRE
BHRIIELDTRIFBEFEINTE b, % VC40 LT
Bl 4.7% T ES, %VCT1 LI LRI 51.8% Rk
S0r, BREF (61 Al) TIXZ OREMN HMEL, %
VC 40 LITHIAS 18.0% wi#itnl, % VC 71 L |k G
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Table 8. Postoperative Complications
Empyema | Empyema —Tubercle B
Number | Bronchial Tuberculous
with without bacilli Others Unknown
of cases fistula fistula fistula worsening positive
Operation failures 39 2 21 2 3 6 3 2
Empyema 11 0 1 5 1 2 1 1
Usual 19 10 | 1 0 2 1 5 0
Table 9. Proportion of Type of Death
7 Early death Late death
Number of cases Operative death Related to Unrelated to Related to Unrelated to

operation and
tuberculosis

operation and
tuberculosis

operation and
tuberculosis

operation and

tuberculosis

Operation failures 11 1 4 0
Empyema 4 1 1 0
Usual 9 1 1 2

4
2
2

2
0
3

Table 10.

Causes of Death

Type of death

Operation failures (11 cases)

Empyema (4 cases)

Usual (9 cases)

Respiratory insufficiency 3 | Respiratory insufficiency 2 | Respiratory insufficiency 1
Related to Aspiration pneumonia 2 | Aspiration pneumonia 1 | Hemoptysis 2
operation or . . . .
tuberculous Hemorrhagic shock 1 | Acute liver cirrhosis 1
worsening Hemoptysis 1
Uremia 1
Unrelated to ‘ Contralateral spontaneous
; pneumothorax
operation or
tuberculous Brain bleeding
worsening Myocardial infarct 1
I Unknown

ol

8.2% T Eleholco FRAMIIG (137 H) e
DTiE % VC DEBRETAMNELLEREY, % VC
40 AT BA3 42.3% 7R L, % VC 71 Ll LGN 6% b
FELIsdotso FHARIFINCIsTS % VC 40 LUITH
LEBRAGNC 135 % VC 40 LIT 6l & DRIt 0.1% Ll
TORBRETCHEEEYRL, BRAKCK T 5 % VC 40
UTREE@EACIsTS % VC 40 LITHELDOMTIX 5
% LTORBRETHEEENRAL I, % VC 71 O
BRFHARDA LB E OMTE EREDILHD
b, TRMLH2HZ L OMCIZEN e 2 (P<0.001)
MHDot
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REhickE, BRA 11 f) < SRR (5 6)
NEBEAGHEL D, &G (19 f) TIXREIE (10
B) BERSEBELDLDTHON,
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