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(Received for publication March 19, 1973)

This study was made to clarify the treatment method for post-operative complications
in pulmonary tuberculosis patients. The subjects consisted of 263 cases with post-operative
complications among 8,386 cases who had undergone the operation during the 4 years>
period from 1965 to 1968 at 51 institutions belonging to the Tuberculosis Research
Committee (RYOKEN) and had been followed up 4 times at the end of November next
year after the operation, respectively. All of these cases were followed up at the end of
March, 1971. The fistula (including empyema with fistula), empyema (without fistula) and
radiological worsening were picked up as the complication in this study. Cases with these
complications were divided into two groups; one was the group judged as successfully
cured within the each follow-up period and the other was the group under treatment. The
former consisted of 180 cases (68.6%) and the latter 83 cases (31.4%).

The kind of post-operative complications, the background factors before the occurrence
of post-operative complications,  the type of operation before the occurrence of
post-operative complications, the methods of treatment, the surgical procedure applied for
post-operative complications, the number of operations, the duration of treatment and the
results of treatments in both groups were comparatively studied.

The term of success, unsuccess and death as reported in previous papers were used in
this study to evaluate the results of treatment. The case of success was separated into two
categories. One was success I which consisted of cases who had shown negative sputum and
had been rehabilitated or expected to be rehabilitated within three months. Another was
success II which consisted of cases who had shown negative sputum but was not expected
to be rehabilitated within three months.

Therates of fistula, empyema and radiological worsening were 52.7%, 21.1% and 26.2%
in the cured group, and 77.1%, 6.1% and 16.8% in the group under treatment, respectively.
The fistula was found more and the empyema was less in the former than in the latter.

Comparing the background factors before the occurrence of complications caused by

* From the Tuberculosis Research Committee, RYOKEN cfo Inform. JATA, Kekkaku Yobookai
Bldg., 8 Minami-Motocho, Shinjuku-ku, Tokyo 160 Japan.
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surgical procedures, the bilateral cavitary case was only 2.8% in the cured group, while
18.1% in the group under treatment. Moreover, the bilateral operation was done in only 2
cases (13.3%) among 15 cases of the group under treatment. The rate of positive sputum
(25.3%) in the group under treatment was rather lower than in the cured group (51.1%).
The case with %VC less than 50% was 9.4%, 51~70 was 22.2% and more than 71 was
65.5% in the cured group, and 31.3%, 31.3% and 33.8% respectively,in the group under
treatment. This showed that the case with lower %VC was more in the latter than in the
former.

Analysing the type of operations applied before the occurrence of complications in both
groups, pneumonectomy was carried out at almost same rate and resections excluding
pneumonectomy in the cured group (68.9%) were applied significantly more than in the
group under treatment (47.1%). Thoracoplasty in the cured group (3.9%) was significantly
lower than in the group under treatment (16.9%). Cavernostomy in the cured group (0.6%)
was significantly lower than in the group under treatment (7.2%).

Observing the methods of treatment for post-operative complications, the surgical
treatment was more frequently applied for fistula (87.5%) and empyema (77.0%) than
chemotherapy, though chemotherapy was more frequently used for radiological worsening
(87.2%) than surgical treatment in the cured group. A significant difference was found in
the methods of tréatment for fistula and radiological worsening. Same tendency was found
in the group under treatment, but there was no significant difference between the methods
of treatment for different type of complications.

Investigating the type of operations applied for post-operative complications, the
combined method of thoracoplasty with closure of fistula and muscle plombage for fistula
(60.2%), the thoracoplasty for empyema (63.4%) and the resection for radiological
worsening (66.7%) were more frequently applied in the cured group than in the group
under treatment (55.6%, 40.0% and 75.0%, respectively). Comparing the number of
operations, 94.2% was successfully treated by the first operation in the cured group,
whereas only 39.7% in the group under treatment and 20.6% in the group under treatment
received more than 4 times operations. The duration of treatment in all cases of the cured
group was within one year, while it was longer in the group under treatment; the rate of
success was only 6.0% within 2 years, 21.7% after 2~3 years, 19.3% after 3~4 years, 21.7%
after 4~5 years and 31.3% required treatment for more than 5 years. Cases requiring longer
term treatment was more in the surgical treatment than in the chemotherapy.

Studing the final results of treatment, all cases were successfully treated in the cured
group. In the group under treatment, however, the rate of success I was 49.5%, success II
was 12.0%, unsuccess was 25.3% and death was 10.8%, and the results were unsatisfactory
as compared with that of the operation for ordinary tuberculosis cases. The rate of success
was higher, and the rates of unsuccess and death were lower in the surgical treatment than
in the chemotherapy.

It can be concluded that the first choice of treatment after the occurrence of
post-operative complications is very important to improve the results, as the results of
treatment for complication cases who were not cured within one year after their onsets was
very poor.

(This report was prepared and presented at the 24th Meeting of the Japanese
Association for Thoracic Surgery in 1971 by Dr. Hiroshi ANNO)
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LT &7, 3 BIDFRARE R TR & HE S hAiER D
FHEIE 46 423 ARICHRAEL, HENE LR 263
BEFG & Lo

HOHEFREGE 2 BTV, LRERACTCIAR
LHE I iz 180 Fl& BRG], T Dfid 83 fli ik
RO & HE Lico MBRC 31T B S OHERER O RRTF

257

RBIGHR, BEEL CPRERFTA L b, K
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1. BEVRIRGI & RIBRESI & O R

R4 263 B0 5 HEERRRGIL 68.6% (180 #), FiA
T 31.4% (836 &7, $70% DEBHEREM
AR I EDRCBERE L ikt

2. ESOHEDOREM

BEWREO] & AVBRE BN 31T B i B A OHE O BER % Holi
L TR, RIDITEL, EREHTIIKELHE 60.5
%, HENg 16.4%, v o —7 23.1% XA S hizs L
LRESHIBERREO (62.7%) X b b RIREH (77.1
%) THBEE < (p<0.005), fRMgixdci (21.1
%) L b#EE (6.1%) THLC D 7t ot (p<
0. 005) o

Ei=N=N
3. HTRETF

Table 1. Postoperative Complications ( V%
Complications Number . Radiological
Group of case Fistula Empyema :/olros:silrf;
95 38 47
Cured 180
e (52.7) (21.1) (26.2)
Under 83 64 H¥¥X | 5 MM | 14
treatment (77.1) (6.1) (16.8)
159 43 61
Total 263
o (60.5) (16.4) (23.1)

#3%0% Indicates significant difference (p <0.005).

Table 2. Background Factors before Occurrence of Complications a. X-ray findings
()%
Lesions Bilateral cavity Unilate.ral cavit.y and
Number noncavitary lesions
Group of cases | Unilat. | Bilat, Unilat. | Bilat.
operat: | operat. Total o;e:raat. o;:earat. Total
Cured 180 3 2 5 173 2 175
Under (2.8) (97.2)
treatment 83 13 2 15 67 1 68 HK X
(18.1) (81.9)
ota 263 | 16 | 4 (7.6) | 240 | 3 (92.4)

CiOx See Table 1.
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b. Bacteriological findings ()%
Tubercl
’ erbcaimi Number Positive Negative Unknown
Group of cases
Cured 180 % 8 2
ure
(51.1) (47.8) (1.1)
Under 21 oK | 62 3535 3%
treatment 83
(25.3) (74.7)
Total 263 113 148 2
ota
(43.0) (56.3) (0.7)
%3  See Table 1.
c. 4 VC ()%
% VC Number . .
Group of cases ~ 50 51~170 71 Unknown
Cured 180 17( 9.4) 40(22.2) |118(65.6) 5(2.8)
Under 83 | 26(31.3) R PRI IPE RN 3(3.6)
treatment : . T :
Total 263 | 43(16.3) 66(25.1) | 146(55.6) 8(3.0)
¥ See Table 1.
Table 3. Type of Operation before Occurrence of Complications ()%
Type of Resection excluding pneumonectomy
operation Nfumb:rs P:eeutm;— Othor Thoracoplasty Cavernostomy Other .
Group of case ctomy| 1 obectomy resections Total } operations
33 94 30 124 7 1 15
Cured 180
e (18.3) | (52.2) (16.7) | (68.9)) | ( 3.9) (0.6) (8.3)
Under 83 15 32 ¥\ 7 39 | 14 XXX | 6 X¥ | 9
treatment (18.1) | (38.6) (8.4) | (47.0) (16.9) (7.2) (10.8)
48 126 37 163 21 7 24
Total
ot 263 1 (18.3) | (47.9) (14.1) | (62.0) | ( 8.0) (2.7) (9.1)
3 Indicates significant difference (p <0.05).
s% Indicates significant difference (p <0.01).
¥ See Table 1.
a. XEHFR :&Weschsl, £ 2-anl Ly, 4. BHHHETRE L PR

Tz 7. 6%, —MIDZERE iXIEZ 92. 4% Wi
Foo PR ST WAZRR SRRSO 2.8% (541)
TR UCTREBRAITR 18.1% (15 ) &AL, Lad
TRFEME T ENZRTE O 5 Gk 2 Fles LT &35 Tk
15 fir 2 flie 3 ¥ igosotco & OFERFIA T X
FED TR %z LB EE I,

b, EHH 1 E 2-b 0k, &RERH O EEER
MR 48.0% ThHH, FEBREMD 51.1% XL TR
BREGICIL 25.3% 1T Eeh2lco
YVC:3% 2-c <, %VC %50 LT, 51
~70, 71 P ERESLTARDE, &R0 TIRERT
R 16.3%, 25.1%, 55.6% Licolco & DHEHLEER
R & RO & TR FRIe Y, % VC50 LUFHI2 |
FD 9.4% TR L THEEZETIL 3L.3% &L, WHEHIIC
0.5% LT OfEmRCABEAENRD bhi, % VCTLLL
EIC L T ERCEEESN R DI, BRRBEAOMH
G VC EERREADZR LD 52T,

C.

HOHERE LHROBEXHRN LTHbE, 30
ZER, HYREE (47.9%) THY, 2Y) (18.3%),
FOME (14.1%), MR (8.0%), 228) (2.7%) is
EDIARZ R Lo 03 & DT, HEUMRS & 0HE
B LT W TH D ERDDTH T EIXTE e
PR H & iR el e o @ 35Y) (i 52.2%, #&
38.6%), Wauk (3.9%, 16.9%), 22¥) (0.6%, 7.2%)
I ETHERBERADN,

5. fiith ErOHE D IRERE

Witk o B MR IR A PHE DT Lo TR D
2N, EREFATRL L, EA4DZ L, HEHAED 69.2
% R LT, [bBEGEIT 30.8% 1tk X ¥ Dl SHEHA
FED R IR 1B ARG (66.3%) L RIBRAI (76.0%)
L DOMTHEETZ LRI DT,

WA IHERENOBRETIE, [ESTEDHE, I
B BEARE 61T 87.5%, RIGRBIT 84. 42 5,
LB 0.5% UTOERBECIFBFRL VI LHINT
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Table 4. Methods of Treatment ()%
Kinq Of._
complications Fistula Empyema Worsening Total
Group
Surgery 83(87.5) }XXX 30(77.0) | 6(12.8) } o 119(66.3)
Cured Chemotherapy | 12(12.5) ) | 8(23.0) |41(87.2)) "~ 61(33.7)
Total .95(100) 38( 100) |47( 100) 180( 100)
Surgery 54(84.4))_ | 5(100) | 4(28.6)) | 63(76.0)
Under ¢ >< ¥ - 3OO
Chemotherapy | 10(15.6) 10(71.4) 20(24.0)
treatment
Total 64(100) 5( 100) | 14( 100) 83( 100)
Surger 137(86.1 35(81.5) | 10(16.4 182(69.2
gery ( )%%% (81.5) | 10( )}X%X (69.2)
Total Chemotherapy | 22(13.9) 8(18.5) 51(83.6) 81(30.8)
Total 159(100) 43( 100) | 61( 100) 263( 100)
33  See Table 1.
Table 5. Surgical Procedures Applied for Cases with Postoperative Complications ()%
Surgical Thorac_?_plasty al
Su!
Kind procedures Number X closure of ?ist:ra Other
of Resection Thoracoplasty of fistula + operations
L of cases + muscle
complications muscle plombage
Group plombage
Fistula 83 11 14 50 7 1
istu
(13.3) (16.9) (60.2) (8.4) | (1.2)
E ema 30 19 x| 4 MO 7
m
Cured Y s | (63.4) (13.3) (23.3)
Radiological 6 4 2
worsening’ (66.7) (33.3)
Total 119 15 35 54 7 8
(12.6) (29.4) (45.4) (5.9) | (6.7)
Fistula 54 8 8 30 4 4
u
' (14.8) | (14.8) (55.6) (7.4) | (7.4)
Empyem 5 1 2 2
Under pyema | (20.0) {3 (40.0) (40.0)
treatment | Radiological i 1 3
worsening (25.0) (75.0)
Total 63 9 12, 32 4 6
o8 (14.3) (19.0) (50.8) (6.4) | (9.5)
Total 182 24 47 86 11 14
o
(13.2) (25.8) (47.2) (6.1) | (7.7

X;i} See Table 3
%% See Table 1

Wito ¥ — 7 TIREEZIR L BORRER L, SEHE
FENRTET 12.8%, $HET28.6% Linh, L3112 0.5%
LT ofEEc pIRHARES X v BN AW DT,
sl C R & b SBHEEE O M A A R 2T

6. fitsABHER T B FATR

WA PHE T 5 R BT LS 1ETTEH 0T
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IR D BRI S hoelikE v o TEs R, K

5D, ERBEHTRDE, FR+RESEREA
VAT RS %< 50% iz, Map (25.8%), Miith
B (13.2%) 7c& DIER % & o7co BRI B & RIGRRH
L ORETIR, BEZITILOH, FRRiiE e
SRAXh, WR+HSEOEFHHHRFTRIIRETOS
S EADN R DI, D BEIEIHEEREOE L S
LD ERMINTIC,

SAESHE T IR+ RS SERS TR, Boal,
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A%tz L IXHEECh DI,
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TEMB S h, FERIxSEE (16.9%) L LR
(63.4%) THL AW & R, R+ KSR+ 1
T SEESE (60-2%) THEM (183.3%) X v LEE
WCHEH ST oo RIBEHICITERARED D, Fik
DI L EWENLTE ehote,

7. FEOEK

SRR TEMERLZRICHD L, FenT L,
TETTARED D2EYE (75.3%) & ihd Ty,
2BDEL D (13.7%), 3[EDL D (3.8%), 4[H B 5\~
WD EZBELLD (7.3%) bk LTh v
SR\ igdsote, FHEEIMEGEIh ST EL, BHR
O & RGBS & ORI TR BERIT Ly FIETIT 4.2
% D1EIDFEHTTATED, SEDOFHEELEL D
10 (0.8%) ot Eieinole, Thic K LTRER
BITIR 1 EGIRY 40%, 2 EEILY 30%, 3 EIGIA 10%, 4
BB B\ 4 B GRS 20% 1 LTCie, WEGIRE
D 1 EFMG, 2 BFEH & OB E2 (p<0.005) 23
DB,

W OB 48 E BeE

BEEREAICIIEL & 1S 1 EEL e & 0HE N $I8 &
NI TR0 T, 2 TRRARAOBEIBME2RE L
Too BT DT EL, MENAFLRE Lz 63 # Tk, 5
FELLEFINGTS %< 40%, 4~5 EHIR 24% % 5o, 1
~2AEPNE 3% I ET, e EMEEBR LB
LhvbhDy D, (LERES (20 B1) i, SEHEERGIC
Lo v, Fhtd 2~3 £4 (35%), 3~4
EH (30%) T 65% WGt 1~2 FEHIN 15% H 5
—J BRI EBIS 5% A BTz,

9. RIGREGIDIRFRGE

PERR AN ARER S TT TIRBREDIZADY 5 IKiE
LT3 DTREILI . F8DZ L, axiss] (83
B TIXHIIT 49.5%, RIVT 12.0%, FAK ) 25.3
%, BAHETE10.8% L7a b, VABBENLT LS fehvote,
AEREINC 2B &, LR L D L ABHAEE DI 5 2V 8
D, RINIBEED 66.7% 1R LTHIFE CIL 45.0% ¢
T, WHEMCHEEE (p<0.05) 2N & bh, RRI+
BIEZEL 8% (30.1%) LHiE (55.0%) & oM EE
7% (p<0.05) ZFDdT,

10.  IRESEEIEME G O YRR

WERDOXBITR, KEEE RS bEHEDHFE
AR LRT, Lord MikEBc L & o7l 0ril
BB DORBI & Lico s BIEBNLEHHET LA
APHAROBRZHET 5 5 2 CHERISE K /£ 5 O

8. IARE IO R T, T OEBRME R Lo
Table 6. Number of Operations (Y%
Numb f
urzp(:};a(zions Number 1 2 3 4 ~
Group of cases
112 6 1
Cured -119
e (94.2) ( 5.0) (0.8)
Under 63 25 X |19 MMX | 6 13
treatment (39.7) (30.2) (9.5) (20.6)
137 25 7 13
Total 182
o (75.3) (13.7) (3.8) | (7.2
3% See Table 1.
Table 7. Duration of Treatment in the Group under Treatment (Y%
Duration of
treatment Number 1~29 ~ 3 ~ 4 ~ 5 5 ~
(years) of cases
Treatment
2 11 10 15 25
S 63
areery (3.2)| (17.4) ] (15.9)] (23.8) | (39.7)
3 7 | 6 x| 3 1 %X
Ch th 2
emotherapy | 20 (15.0) | (35.0) (30.0) (15.0) | (5.0)
5 18 16 18 26
Total 83
o (6.0)| (21.7) (19.3) (21.7) | (31.3)

¥  See Table 3.
3 See Table 5.
¥ See Table 1.
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Table 8. Results of Treatment in the Group under Treatment (Y%
Result of Numb . Death relateq
treatments ofm:ase;s Success 1 | Success II Total Unsuccess towt(l)li):err?;lgsw Total Unknown
Treatment and operation
Surger 63 33 9 42 13 6 19 2
u
gery (52.4) | (14.3)| (66.7) (20.6) (9.5 | (30.1) (3.2)
8 1 9 | 8 3 11 ¥
Chemoth 20 i
cmotherapy (10.0)| (5.00| (45.0) (40.0) (15.0) | (55.0)
41 10 51 21 9 30 2
Total 83
o (49.5) | (12.0)| (61.5) (25.3) (10.8) | (36.1) (2.4)

3% See Table 3.

Table 9. Results of Treatment in Cases with Positive Sputum alone after Operation
()%
Results of Numb Death related to
treatment | “HTT | o cess 1| Success 11| Unsuccess | tuberculosis worsening
of cases and operation
Treatment
17 11 1
S .
reery 31 (54.9) | (6.4) | (35.5) (3.2)
64 42 10
Ch th 126
emotherapy (50.8) | (7.9) | (33.4) (7.9)
81 53 11
Total 5
ota BT Gre) | (7.e) | (33.8) (7.0)

BRI EHAR 18%, (LA 82% X4 S h
oo MGG (157 Fl) CHBRBE L 2 % L, RWI
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XA R B % M 7 % M2 R & 860 8
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(1561 1 L, 15 Bl 13 fliz—fIFMc & £ 2Tk
D, TREECH IR D OHENRED B D, WZ2iRO—
PIFMEATE, BERMEZRRE ) FHAE L Inofeh,
IHSAE(E T D 7 D F MRG0y, FDWFhnic
IBbDTHB. LRI, RIBREGIDBERRIHEE
BIRGIDOZ I LTS5 2 &I E L Tou,

FINEREBEORENGOIHE S L e KETEDORE
FEEL LT3 L% ORI Tl L v ic
ShTW5b, RERGIC 31 B FIEF1i 5l 0 BER kR
(25%) WEEREHDOZHh (51%) @ 1/2 w3 Ei\nC
RH RS 5o BROMERTHEERAE & A OHERE R
L OIEBL, MiEBIEDOMYIRE S & LToEETH
Bo LA GONCIL R R 235 2 h
T35 2L, TROERZ & ICEBEERED S ok
BRACL D ELEENTOLIEERTDOND L,
B35 & SRR OICHTITE % VC B &<,
REFMCE LS 2w EEL bB L, v ®E
ZBHEDEE, FCBRETFEEIEELR SRR
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