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This study was carried out to establish criteria for the determination of indication of
surgical treatment and the selection of operative procedures in pulmonary tuberculosis. The
materials of this study consisted of 2,444 cases, among them 70% were severe cases, who had
been operated upon in 1961 and 1962 at 50 institutions belonging to the Tuberculosis Research
Committee (RYOKEN) and had been followed up for at least 8 months postoperatively. The
attempt was made to evaluate the results of surgical treatment by means of the successful
rate and the mortality rate in some groups which had been classified by the grading of surgical
severity defined by the Surgical Subcommittee of the Tuberculosis Research Committee. In this
study, the cases with negative sputum and returned to work during the follow-up period were
defined as successful cases, and death neither related to operation nor tuberculosis worsening
were excluded from the died cases.

The successful rate was 51.7% and the mortality rate was 12.0% in cases with low
pulmonary function as compared with 80.0% and 2.6%), respectively, in cases with normal
function. The rates were 64.4% and 3.1%, respectively, in sputum negative cases, while 85.4
% and 6.4%, respectively, in sputum positive cases; and 64.3% and 6.8% respectively, in
cases with previous surgery, while 76.4% and 4.1%), respectively, in cases without previous
surgery. As the significant difference was found between the two groups in each category,
these three factors were considered to be important for making the criteria.

Comparing the results of surgical treatment between the cases with and without previous
surgery in 4 groups which had been classified by the status of both respiratory function and
bacillary discharge, the successful rate showed the significant difference between the former
(36.1%) and the latter (47.9%) only in Group I (cases with low pulmonary function (l.p.f.)
and positive sputum), but no significant difference was found in the other three groups,
namely Group II (cases with 1.p.f. and negative sputum), Group III (cases without 1.p.f. and
with positive sputum) and Group IV (cases without 1. p.f. and with negative sputum). Moreover,

the result of surgical treatment was the worst in Group I, next in Group II, and it was better

* From Subcommittee of Surgical Treatment, Tuberculosis Research Committee, Ryoken.
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in Groups III and IV.

Investigating the result according to the mode of operation in 4 groups above-mentioned,
it was the best in pneumonectomy as well as in pulmonary resection excluding pneumonectomy,
and was followed by thoracoplasty, bilateral operation and other operations in each group.
The result of surgical treatment observed by % VC in each operative procedure showed the
decrease of successful rate and the increase of the mortality rate in proportion to the decrease
of % VC. For example, in pneumonectomy, the successful rate was 71.2% and the mortality
rate was 6.2% in cases with % VC over 61, being 59.3% and 12.6%, respectively, in cases
with % VC 31~40,

The result of surgical treatment observed by % VC was investigated in both the sputum
positive and negative groups. In each group, the decrease of successful rate and the increase
of mortality rate was found in relation to the decrease of % VC. Namely, in sputum positive
cases, the former was 71.2% and the latter was 4.2% in cases with % VC over 61, and the
rates were 61.3% and 4.8%, respectively, in cases with % VC 51~60, 55.4% and 13.7Y%,
respectively, in cases with % VC 41~50, and 35.4% and 14.7%, respectively, in cases with
2% VC 31~40. Even in sputum negative cases, the same trend was observed, the successful
rate being 90.5% and the mortality rate 1.0% in cases with % VC over 61, and the rates
were 78.49% and 4.0%, respectively, in cases with % VC 51~60, 89.4% and 8. 2%, respectively,
in cases with % VC 41~50, and 50.0% and 21.8%), respectively, in cases with % VC 31~40.
By plotting the successful rate and mortality rate in cases with various % VC and type of
operations on the rectangular co-ordinates seperately for sputum positive cases and sputum
negative cases, two diagrams were made. These diagrams can be used for the determination
of indication of surgical treatment and the selection of operative procedures for pulmonary
tuberculosis.

These criteria, however, can not be thought to be stable for long time, as the decrease
of such deaths as bleeding shock during operation, cardiopulmonary insufficiency in the early

postoperative period and tuberculosis worsening in the late period, will be expected in the

future.
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Table 1. Criteria for Determination of Hardly
Curabile Cases in Surgical Treatment. Advocated
by Subcommittee of Surgical Treatment,

Tuberculosis Research Committee
(RYOKEN)

1. Low pulmonary function :
Cases with % VC below 50, FEV 1.0% below 55
or/and % MBC below 55
2. Positive sputum and drug resistance
a. Cases with culture positive over 4 within
2 months before operation
b. Cases with culture at and showing resistance

10 mcg/ml completely or 10 mcg/m! and 100 F

mcg/m! incompletely to SM or/and 0.1 mcg/
ml completely or 0.1 mcg/m!/ and 1 mcg/m! in-
completely to INH
3. Requring bilateral operations
a. Cases requring bilateral resection of more
than 1 lobe in each side
b. Cases requring bilateral thoracoplasty of
altogether more than 10 ribs
c. Cases requring both thoracoplasty of more
than 5 ribs in one side and resection of over
1 lobe in other side
4. Requring re-operation
Failure case after usual surgical procedures
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Table 2. Success Rate and Mortality Rate
Observed by Preoperative Status
Preoperative status Ig;é:; Success Death
2,444 1,785 123
Total (73.5) | (5.0)
+ 590 305 75
Low pulmonary (51.7) (12.7)
function _ 11,854 1,480 }* 48 }*
(80.0) (2.6)
. + 1, 415 907 91
Discharge of tubercle (64.4) (6.4)
bacilli 11,029 878 }* 32 }*
(85.0) (3.1)
+ 426 274 29
) , (64.3) (6.8)
Previous operation
_ 12018 1,511 }* 94
l (76. 4) (4.8)

* Significant difference (P <0.05)

Table 3. Success Rate and Mortality
Rate Observed by Previous Operation
G £ i
R omraton Mol | success | Deatn
I — 276 132(47.9) }* 38(13.8)
+ 111 | 40(36.1) 15(13.5)
I — 134 93(69. 4) 14(10. 4)
+ 69 40(58.0) 8(11.6)
- — 870 | 617(70.8) 34 (3.9)
+ 158 | 118(74.6) 4 (3.0)
- — 738 | 669(90.6) 8 (1.1)
+ 88 76(86.5) 2 (2.3)
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Table 4. Result Observed by Type of Operation
& n
§3§ Type of operation I;Igé:sf Success Death
U o
Pneumonectomy 108 | 61(56.5)| 15(13.9)
Other resections 61 | 33(54.2)] 4 (6.6)
I |[Thoracoplasty 123 | 149(89.9)| 12(10.0)
Bilateral operation| 37 | 12(32.4)| 8(21.7)
Other operations 58 | 17(29.3)| 13(22.4)
Pneumonectomy 64 | 47(73.5)| 7(10.9)
1‘Other resections 44| 37(84.1)] 2 (4.5)
I )Thoracoplasty 49 | 23(47.0)] 6(12.3)
;Bilateral operation| 15| 10(66.6)| 2(13.3)
[Other operations 31| 16(51.4)] 5(16.1)
iPneumonectomy 235 | 175(75.8)| 13 (5.5)
Other resections 499 | 397(79.6)| 11 (2.2)
jiig iThoracoplasty 176 | 98(54.8)| 7 (4.0)
Bilateral operation| 62 | 35(56.5)| 1 (1.6)
Other operations 56 | 30(53.6)| 6(10.7)
Pneumonectomy | 148 | 135(91.1)| 4 (2.7)
Other resections 563 | 516(91.6)| 5 (0.9)
V [Thoracoplasty 70 | 58(82.8)| 0 (0)
Bilateral operation| 31 | 29(93.4) 0 (0)
Other operations 15 | 13(86.6)] 0 (0)

e Ha2E HII0F

Cikid r AL ENEL, WThomRTh 90% Fiko
RIIEK, 3% UTOFETEREYRT,
V. 1587 % VC BloK

Table 5.

Negative Sputum Observed by
Preoperative % VC

Result in Groups with Positive and

Discharge

No. of

of tg:cercle % VC cases Success Death
61 ~ 874 621(71.2)}* 37 (4.2)
51 ~ 60 | 248 | 152(61.3) 12 (4.8)
. 41 ~ 50 175 97(55.4)} 24(13.7)
Positive *
31 ~ 40| 68! 24(35.3) 10(14.7)
~ 30 10 | 3(30.0) 5(50.0)
Unknown 40 | 31(77.5) 3 (7.5)
61 ~ 772 698(90.5)} 8 (1.0)
51 ~ 60| 97| 76(78.4) 4 (4.1)
Negative 41 ~ 50 85 59(69.4)}* 7 (8.2)
& 31 ~ 40| 32| 16(50.0) 7(21.8)
~ 30 16 | 6(37.6) 4(25.0)
Unknown 18 | 14(77.7) 2(11.1)
Table 6. Result Observed by Type of
Operation & % VC
o};gf:ugf; ‘ % VC lggs':sf Success ‘ Death
61~ 277 | 241(77.2) 17 (6.1)
p 51~60 | 141 | 109(77.3) 6 (4.3)
neumo-
nectomy | 41~50| 83| 55(66.3) 11(12.9)
31~40 | 32| 19(59.3) 4(12.5)
~30 6| 3(50.0) 1(16.7)
61~ [1,027 885(86-0)}* 15 (1.5)
51~60 | 74| 49(66.2) 3 (4.1)
Othex 41~50 | 28| 17(60.7) | 2 (7.2)
resections : :
31~40 9| 5(55.6) 2(22.2)
~30 4 4(100. 0) 0 (0)
61~ 207 | 132(64-8) 8 (3.9)
™ 51~60 | 71| 37(52.2) 2 (2.8)
oraco-
plasty 41~50 | 80 39(48.7)}* 3(3.7)
31~40 34 7(20.7) 6(17.6)
~30 12| 2(15.8) 5(38.5)
61~ 72| 43(59.7) 2 (2.8)
Bil | 51~60 | 37| 22(59.5) 0 (0)
1latera
operation | 41~50| 23| 9(39.1) 7(30.1)
31~40 6 1(16.7) 2(33.3)
~30 2| 2(100.0) 0 (0)
61~ 54 | 29(53.8) 4 (7.4)
51~60 28 | 13(46.4) 5(17.9)
Other 41~50 | 46| 16(3 9.6)
operations (34.7) 9(19.
31~40 19 8(42.6) 2(10.6)
~30 5! 1(20.0) 3(60.0)
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KICEMRD % VC R LTAHB L, £ 6
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Fig. 1.
Surgical Treatment and Type of Operation
in Sputum Negative Cases

Diagram for Determination of Indication
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EEES | A BRIk bl
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31~40 OO O @ £ wEhib,
TRVVIV 0E W s
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v v Egég 1% G BRI, THITECH, BRI
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Table 9. Mortality Rate Observed by

Preoperative Status (1)

No. of | During

cases |operation| EAarly Late

Preoperative status

Table 7. Death Rate According to
Time of Its Occurrence
Type of operation Iggs'é’sf og::ai?i% a| Early Late
All cases ’ 123 |32(26. 0)]31(25.2) 60(40. 8)
Pneumonectomy 39 120(51.3)|10(25.6)| 9(23.1)
Other resections 22 | 7(31.8)| 4(18.2)/11(50.0)
Thoracoplasty 26 | 1 (3.8)| 8(30.8)(17(65.4)

Bilateral operation | 11 | 2(18.2)| 1 (9.1)| 8(72.7)

Other operations 25| 2 (8.0)| 8(32.0)|15(60.0)

Table 8. Cause of Death Observed by
Time of Its Occurrence

Thbe.
wors-
ening

Cor
pulmo-|Others| Total
nale]

Time Pulm.
of Bleeid— circul.
death D& insuff.

D}xr-
ing

opera.| 22 6 2 1 0 1| 32
tion

Early 0 15 3 2 2 9 31

Late 0 7 0 41 5 7 60

Lung-
edema

Total | 22

5' M' 7| N{l%

TH 20% wie DT, ¥-Ma, BWHFER, Fofh
FMOBBFETRIIEL, 60~70% % & »5Z LizH
REEDLHEETHD, Lh LITRERDIERRLHRDOE
BrERT B0, ThISROZ L TH5B, _

FCRRCOWTARS L, £8DZLL, WM s
v 7, LIAEARE%L 40.6% # 59, BHELD
35.8% MNINMICKE, Wikl X 30k 4D s
(4.1%)0 FETREHGIC A S L, BHIFET 1T Wik
a w7 (69.0%) #%, BT Tk LIiFRE (48.4%)
2, BREEC CIIEILEIL (68.4%) MEELIDLL
THBTE S,

TRIECHERBY ICDEHRNLDBIEA b, ZDK
HBRLTAL Y, MAERTIOBMTCRIZ, £ 9
DZEL, EORFTHTH 40~50% %%, Ly
BT 5 2 BB OZEIL 5~10% 2T X2 &, FEER

+| 75 [12(16.0)[25(33.3)(38(50.7)
function —| 48 [20(41.7)| 6(12.5)[18(45.8)

Low pulmonary

Discharge of |+| 91 [23(25.3)21(23.1)l47(51.6)

tubercle bacillil _| 32 9(28.3)[10(31. 3){13(40. 3)

Previous +| 29 | 5(17.2)[11(38.0)[13(44.7)
operation —| 94 [27(28.7)[20(21. 3)|47(50.0)
Table 10. Mortality Rate Observed by

Preoperative Status (2)

Preoperative status

Low

g [pulmo-|DISGArEq No.of | During | Barly | Late

98 |func- | tubercle

(‘5 o tion bacilli

| + + 53 | 9(16.7)(17(32. 1)]27(51.0)

| + - 22 | 3(13.6)| 8(36. 4)[11(50.0)

m| — + 38 [14(36.9)| 4(10.5)/20(52.6)

v| — - 10 | 6(60.0)| 2(20.0)| 2(20.0)
Total \ 123{32(26.0)31(25.2)60(40.8)

BRESIC ST 2 EHETRA ZE LLEVC L (4.7%),
BAEF#HSH b Ao R RAHEE = & (38.0%)
RENBROL, TNODOEEN LTS L, HiRE
fiich « MR OME, FHFH, WEOBREL LIHES
BEINTWABLLTEXES Thhb,

T TERYIOREE LS 2 THERN L TARE,
10 DTk, EREEGAOKRIEIETRITEEOHE
oo b3 50% BETHBH, JEEMBSEEEI DKL
FCRIPHEOBFBMC LI OTAE S BEIN, BESED
BED 52.6% WX L CHREOB AL 20.0% T ¥
8\ M BRI B D BEIATE R E R AE D A T H
2HbLT, LI 50% kR LEEboTW50K, B
BHEADZNLEMBEOEEC L >TAEL LD,

Table 11. Cause of Death Observed by Preoperative Status

Preoperative status Bleeding Pulfg'sflié?u}' Lungedema w o?si%in g Cor pulmonale| Others Total
I 5 13 2 24 3 6 53
Group of his 3 6 0 8 1 4 22
cases m 8 9 2 12 2 5 38
' 6 0 1 0 1 2 10
Low + 8 19 2 32 4 10 75

pulmonary

function — 14 9 3 12 3 7 48
Dischage of | + 13 22 4 36 5 12 92
tbc. bacilli | _ 9 6 1 8 2 5 31




1967 %10 A

EFFBEEDHE D 50.0% it L TIHEMBIEDB A
2 20.0% REELED, CNODOHEENHARD L, Bl
REDOFERPLT LI BEBADOZ LIINE ST, L
REREDMIZHRDE DR X8\ FHERETIHE
SRR L 5 RIF&MEGITHLEEIETH 60.0% 1245
RBEEN AT, FHFEOR+HS, i - MELE
DRI ECFETRERAX R E GV D r bTFE TR
TWBZ LIEEDE,

BEREMICX BTN I, IFTE VL, Hiks
3 v ZREBFEEAVETRIEG I &, LIFRLC X
AEENIBTREERTIE (F 1) 3, iHRoHR
BT T VB, LIchDT, SHBERTBETHDHK
ST FEE I DI DV B,

% S

NEREDBEICE A7) —= V7T 5 DD RERVE
Y, TOFIREXBE O TEONREAMROENTHS
A, TOIVCRLIEERC L IREROMEY T oRE
THZ L Thb, AP TR 36, 37 HF£D 2EMIC
BH&TDO2E 50 Mt TFM LIEMZH R LT
BDThHAh D, IERHLIETRETIZ/cA SRMER
WOTHDH, BICIILT LRI D &\ 2 7k
Vo RERIEB) 2, 444 FID 5 B 70% MEFFREC X 55
FHBBHER TS, COBRPAROKELYRT L
DEVZIEVD B ThH b, B bEWOTREREED
ZUMELPET XD DT, LIEFIDORE A
LTHIEDER I THFE, REFIRCIXERDLE
Wb Th B, LI T, 2k Lt REGARHE
EOBFICREPLFMFRERIROA 2 Y —= v I+ ®%
UOLDENE B,

B REREL CHDLERLE 1 LT, SRHEED
BEHECREDIEREYRET A L, F2&FirD
s BEEGIDORIULIC L D TEEARTXHELHL, *
NOEDEHARTCIDOTHMBZIESZ L ThHD, /EHRE
DESHEBCIIMED SHHERER, HER, HERMEXR
REBMLERLDTEHSBA, HALWOTHRIKRLIE
TRIDBRENDL DL V2 BDT, = OWELIFEC
PAC)

ROMBTEEF O RFULIC U R F L RHETo LT
H5o MR CEMBEE, BEE - iHtE, BEBEFM, ERM
FMDO 4 LI NBBREORE L ELATHEERRT T
b, TRNHLOEEFE LALLM LI, LiL, Zhb
4 BFOFTRTEFBALT, ERORIULEHSD L TH
E, WIEhEHTIBEOT, RTFOBEA L BT it
B

T CEMBRKEOARLHIEOFRL DEERDTT
EAEEGLIcob, BFEROBEEYSIHLThI L
5, EIfieE, FERtED 2 &GHERAOXTEREROE

411

ErERTHEICZ AL, —HlAIFEMmMLE
MFEHOERE VI K TRETES B THBY, L
DO TEMBHE & BEE D 2 &% RIULRTFIT L b b n
G E W2 BbiThs,

EREERI 2 WO TH FDREIIE A TH B D, X
LIS TELENH D, % VC % 10 KYhic LT
% VC BRI A APHREORBXER L TR 5 &,
% VC OEB L NEHREREOLEBH L O B ichih &
BN RD BNBEDTh b, 5% R L
2hh, HEEEG L BRG] L ORICIZE S TrEL R
bh, MBEORBEIKEO LN IV LE S LrHAR
It

AEDEEN L, FFEGIZEBED L ERMEG i
24, EFEILR % VC wroT@aL, ®Flt
TOIRENELRE 2D, BEBES L B L iz
T, BThR% BT Ry fEc L BABELE~,
WRA % VC Blic iz 7w v b THiE, 2 Ko
KB HN5DT, ZORFHGS L ARHERED BIGHR
FEMRBIROARAI ) —= VI H T B LN TED,

LA LRSS, TORERLTLS AR
CRGH—BPIKELYRTIOLIIV2T, LT LAMNE
RIS T A REL LTRF LD B3 M T
UThDo Is¥L LIXARER O BIIFIL 73.5%, T
ERi15.0% Thb, BHREDONEIEEBIGEZG O
B (KThE 89.3%, LXK 1.6%) X b Lo-RavEA
RS BIORE (KIHEK 65.4%, FEL-RT.6%) WCHE\
B B'G"})Z)z)o

WIhier X, H2BEMATHLZRERXEE 4
e LY T OREMT KT ANEHREDOBEILA 7 ) — =
VIR GFIRTESRETHD, L LAKILL ¥
THRZYV —=VIZADLDThHLBENL, bbAABIG
DBREHRELE LICHFMIREE R X Sl bic
Vo

REREADORFERCT L 5 L, MHIIREDOTT5,
FHMERLHD - HELBEOTREE b, BICHREDOTH
R ECRATARCHALTES GG Vel e eEXbH
nB0T, FIRORENSGEELD > 52 LB /it
700,

t ¥ v

SEOKEMNRE THBHREDBILPMAZ A2V —
=VvrTHI LR, ABOARREYRALIRLDHE
WThHBLEZLD, hDEEND, SEHREDORENC
NLUTHENY RTHERTEZ LTI OOREX{ED
Too AP DK RN — /BB BT Ol & A 70 X
hB0T, ZOREINEHOEBITEKAC KT 2#I0
PHADA 2 Y —= v SCAFFIATED L E XD, L
ML, ZOREX—EREDLDTEL, TLAGEK



412
EEDLIRELETHLDLEL HRETH S,

AROEERLE 19 @A AMWTARES Y vEST A
MR FHROBIE LBR ) TRV THEYBREERFR
BRELL,

(R DL LS T & BB BRI
HOREH, THE=, EFRIAME, KEH, HFR7HE,
THAMER DERE X OTT b, ZZIRELR
#HoBLEKT S,

MREUBRE - IRk  ERIER - KE—BF - R
Hi - AFET - BFKB - PEEH - BT B
NER : FE—8B - BHEKB - FHEHE - SHA - B
BER - BATHE - EHER - L)I=Z= - BEAEY - |
BT - MEIEZRS - MR ERE - IR - EEE - e

EH B2k Fl08

Foedekih - B - IRBE - ERARR - E4BS
c REHER - WRER - KFEFS - SATFEE - Bo—
B - BREAKX - REYL - REZRE - BNEA - 7%
Rz - EFAHES - AREE - BILRE - BHER .
FEARFBKED « HREW « FIIAZE - BHE - BEFGHE -
HAE - ATR R EE - IEARBHE - HEAE T - BRTH -
BAE - BEXBE - URFE - ILFRNE - SHEH

X %

1) FEEEEMRBES - BAEFRHER, 2210: 19,
Fa 41.

2) HEBREMRBHES: AAETHR 2216:6,
Fd 41.

3) HEEREMRBRS  BAERFHFRAZHS.





