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SURGICAL TREATMENT FOR TUBERCULOUS LESIONS LOCATED
IN THE UPPER LOBE AND S* SEGMENT*

Osamu MIYASHITA, Masao MORIMOTO, Kiyoko OGATA, Makoto OHASHI,
Yukio KURU and Takashi OKAMOTO

(Received for publication July 8, 1969)

1. Subject of study

At the 13th Annual Meeting of the Japanese Society for Thoracic Surgery (1960), the
authors reported that the thoracoplasty was as effective as the resection for tuberculous lesions
located in the upper lobe and S® segment. Since then, the number of cases undergone resection
and collapse therapy has been increasing in our Sanatorium, and reexamination on the same
subject was conducted.

The following three methods are indicated as the method of surgical treatment for lesions
located in the upper lobe and S® segment : 1. resection of the upper lobe and S® segment, 2.
resection of the upper lobe and thoracoplasty for S® segment, 3. thoracoplasty for the upper
lobe and S® segment. Each method has its own merits and demerits. A comparison was made
among these three methods to find out the best method of treatment.

2. Method of study

Ten years period from 1957 to 1966, was divided into three terms; term I (1957~59),
term I (1960~62) and term m (1963~66). The transition of the number of cases (Tables 1
& 2), their background factors (Tables 3 & 4), comparison of the results, and difference in
the results by the pre-operative bacteriologic status, in each method were studied in order to
find out the most safety method. The cases with complications were classified into two groups.
One was the ‘major complication’ including bronchial fistula and other cases requiring additional
surgery, and the other was the ‘minor complication’ including the cases with bacteriologic or

radiological relapse and were cured by chemotherapy. (Tables 5~8) Cases with two or more

* From Hoseien Sanatorium, Japan Anti-Tuberculosis Association, Higashimurayama-shi,
Tokyo 189 Japan.
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complications were reported individually. (Tables 9~18)

3. Results of study

No statistically significant difference was found in the over-all results among three methods
mentioned above. (Table 5) A comparison was made in each method by the above mentioned
three terms. In the case of upper lobe lobectomy with S® segmentectomy, no improvement
was observed in the results (Table 6). In the case of upper lobe lobectomy with thoracoplasty,
slight improvement was observed in the latter terms, but the difference was statistically not
significant (Table 7). In the case of thoracoplasty, the results were almost the same throughout
the whole period. (Table 8)

No marked difference was found in the results according to the presence of remained lesions
in the other lobes (Table 9). The concomitant thoracoplasty with resection was appeared to be
the best when classified by the time of performing the additional thoracoplasty, however, the
ntimber of cases was not large enough to obtain the definite conclusion. (Table 10)

The results of thoracoplasty for lesions in the upper lobe and S*segment were by no means
inferior to the ordinary thoracoplasty for cavity located in the upper lobe. However, the
results of thoracoplasty were not favorable when conducted for serious cases in which the pneu-
monectomy was considered to be appropriate. (Table 11)

The incidence rate of bronchial fistula was higher in the resection of S® segment than the
other segmental resections. (Table 12)

The pre-operative bacteriologic status was classified into five categories. Among cases
showing continuous positive bacilli before the operation, the results was worst in the upper
lobe lobectomy with S® segmentectomy, and no marked difference was observed between lobectomy
+thoracoplasty and thoracoplasty. (Table 16)

If the pre-operative bacteriologic status was better, the better results were obtained by
lobectomy + segmentectomy (Table 17). As to lobectomy+thoracoplasty, the results of cases with
unfavorable conditions were not inferior to those of the better condition (Table 18). In the
case of thoracoplasty, there was a statistically significant difference between the cases with

unfavorable conditions and those of the better conditions. (Table 19)

4. Conclusion

The appropriate method for tuberculous lesions located in the upper lobe and S*® segment is
decided by the experience and the technique of the surgeon. In our Sanatorium, Dr. Kuru and
other 21 surgeons have conducted the surgical treatment for lesions located in the upper lobe
and S® segment with various methods according to the surgeon’'s own way during the past 10
years. The following are the conclusion of our study :

1. In deciding the method of surgical treatment for lesions located in the upper lobe and
S¢ segment, the pre-operative bacteriologic status is one of the most important factors.

2. If the case is bacilli negative before operation, the results are satisfactory regardless
of the methods adopted.

3. For cases with pre-operative positive bacilli, the resection of the upper lobe and thora-
coplasty for S® segment is the first choice, and the thoracoplasty for the upper lobe and S¢
segment (Method 3) is the second choice.

4. The results of the thoracoplasty for lesions located in the upper lobe and S segment
(Method 3) showed no marked difference with the ordinary thoracoplasty conducted for cavity
located in the upper lobe.

(This paper was reported at the 20th Annual Meeting of the Japanese Society for Thoracic
Surgery, October 1967.)
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Table 1. Frequency of Upper Lobectomy and S® Segmentectomy in the Overall
Resection Cases during the Period from 1957 to July, 1966
\\Term' I (1957~59) I (1960~62) I (1963~66) Total
__ Operation I .
Upper lobectomy w/S® segmentectomy | 31(5.7) 16(3.1) 16(2.7) 63(3.8)
S segmentectomy w/other
Seggnentecunny? / 24(4. 4) (12}0) 10(1.9) (§§4) 17(2.9) (;?0) 51(3.1) %g?s)
Seg)’:':;‘t:rc‘gﬁ{ialwr/f;ectsi‘;‘x’fegme"‘“‘ 16(2.9) 2(0. 4) 8(1. 4) 26(1.6)
S¢ segmentectomy 18 (3.3) 22 (4.2) 23 (3.9) L 63 (3.8)
Upper lobectomy 139 (25.5) 207 (40.0) 203 (34.6) 549 (33.3)
Lower lobectomy or middle lobectomy 12 (2.2) 25 (4.8) 38 (6.5) 75 (4.5)
Bilobectomy 4 (0.7) 7 (1.4) 23 (3.9) 34 (2.1
Pneumonectomy 5 (0.9) 24 (4.6) 47 (8.0) 76 (4.6)
Segmentectomy other than S® 296 (54.4) 205 (39.6) 212 (36.1) 713 (43.2)
Total 545(100) 518(100) 587(100) 1, 650(100)
Notes. w/: with

Figures in parenthesis indicate % to the total.
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Table 2.

B Mauus K8 H

The Proportion of the Method of Treatment in Three Terms for

Lesions Located in Upper Lobe and S¢ Segm{{nt

Term I
Omm\ |

Upper lobectomy w/S® segmentectomy 31 (38)

Upper lobectomy w/ thoracoplasty 15 (18)

Thoracoplasty 36 (44)
Total

Notes : Same to Table l._

Table 3.

Radiological findings .
Unllnterll

Kind of operation

Upper lobectomy wlth S segmentectomy
Upper lobectomy and thoracoplasty
Thoracoplasty

8(12)

Total

Table 4.

82 (100)
Ex;;;’;; 'I;Em.
Sllght A }Moderate

3 (5) 60(95)
2 (2) 104(98)
13 (6)?219(94)1115(50)

Total

Pre-operative Radiological Findings

1 m '7<
16 (20) 16 (23) ! 63 (27)
28 (35) 20 (28) 63 (27)
35 (25) 35 (49) 106 (46)
79 (100) 71 (100) 232 (100)
T —~7]-—— é&u of cavity
Bllnternl [ —~‘—] 1.5~4.0 i \Nlumber
- — ' ~1.5am | " 40cm~ Of cases
Modcrntel Far | on r_ o
55(88) 32(51)J 1 (2) 13(21)‘ 15(24)' 10(13)! 63(100)
33(51). 7(11)‘ 9(14)! 28(43) 15(23)‘1 63(100)
50(47) 44(42) 8 (8) 40(38) 55(52){'106(100)
52(22) 30(13) 83(36) 80(34)232(100)

Pre-operative Bacteriologic Status

Condition of tuberculous

Bacteriologic status o 77biacnllu1 in sputum Dru} rc'ﬁ'?f"“

i | Positive at | N i Number
Ii,l?r Ee:'?"oa' ¥ mmtll(\}:: a‘? tor::’:f':‘t”:';' Resistant  Sensitive of cases

Kind of operation ths op_°"’ lbdor;::r‘n:;s op":{ifm B o
Upper lobectomy with S$ segmentectomy 17(27) 3 (5) 43(68) 20(32) 12(19) 63(100)
Upper lobectomy and thoracoplasty 27(41) 7(11) 29(46) 24(38) 9(14) 63(100)
Thoracoplasty 52(49) 12(11) 42(40) 44(41) 16(15) - 106(100)
Total 96(41) 22 (9) 114(50) 88(38) 37(16)  232(100)

Note : Bacilli positive cases at 1~2 months before operation include the cases with contmuously positive bacilli

before operation.

Table 5. The Over-all Results of Surgical Treatment for Cases with Lesions
in the Upper Lobe and S¢
Complication Non-tbe,
ood result, Major Minor Death death Total

Upper lobectomy with S® segmentectomy 51(81) l 5(8) 3(4.8) 3(4.8) 1 63(100)
Upper lobectomy and thoracoplasty 58(92) 1(1.6) 3(4.8) 1(1.6) 63(100)
Thoracoplasty 85(80) 4(3.8) | 10(9.4) 3(2.8) 4 106(100)

Total 194(84) | 10(4.3) | 16(6.9) 7(3.0) 5 232(100)
B D back ground i kENHIE RS DOHED OTEbDLEL B,

BRI B, T2 T XPRRALL i HiERBC
ROoRHETSHL, RI3RTISC LY S¢ » LUK
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Table 6. The Results of Upper Lobectomy with S® Segmentectomy
Compared by Each Term
Complication Non-tbe.
Good result v——ﬁ";;‘ - -MI“ ;rv — Death dznth Total
I 26 (8| 1 32| 1 (32| 2 (64| 1 31 (100)
I 12 (75) 3 (18.7) 1 (6.3) 16 (100)
i 13 (82)| 1 (600 1 (6.0) 1 (6.0) 16 (100)
Total 51 8| 5 (7.9)| 3 (47| 3 WD 1 63 (100)
Table 7. The Results of Upper Lobectomy and Thoracoplasty Compared by Each Term
Complication Non-tbe.
Good result Maior_"l_ - -Minor Death ?;elath Total
I 13 (87) 2 (13) ok 15 (100)
I 26 (93) 1 (3.5) 1 (3.5) 28 (100)
i 19 (95) 1 (5) h 20 (100)
Total 58 (92) | 1 (1.6)| 3 (4.8 | 1 (1.6) | 63 (100)
Table 8. The Results of Thoracoplasty Compared by Each Term
Complication Non-tbe.
Good result |— Vl\rda)or — Minrorr Death :l;athc Total
I 20 (80) | 1 (2.8)| 4 (11.0) 2 | 36 (100)
I 28 (80) 1 (2.8) [ 3 (8.6) 1 (2.8) 2 [ 3 (100)
i 28 (80)| 2 (5.7)f 3 (86| 1 (28| 1 [ 35 (100)
Total 85 (80) 4 (3.8 10 (9.4) 2 (1.9) 5 \ 106 (100)
Table 9. The Results of Lobectomy Compared between Cases with and without
Remained Lesion (Upper lobe lobectomy)
(Good resur] Pozitive [Rediclogical pigtura |Qihereom| peam | Nember
Remained lesion in Sf-segment 83(83) 7 9%(9) 11 1 3 (3) 101
Remained lesion in other segment
(Middle lobe or basal segment) |~ 43(83) | 5(10) | 6(12) 1 | 52
Without remained lesion 338(88) | 22 (5.8)| 6**(1.6), 6 (1.6) 5 (1.3)| 378
Total 1 464(87) | 34 (6.4)| 21 (3.9)] 7 (1.3)] 2 (0.4) 8 (1.5); 531

Note : Complications are double checked.
Statistically significant difference was found between categories marked * and **.
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Table 10. The Results of the Additional Thoracoplasty for Remained Lesions in S¢
After Upper Lobectomy According to Interval between Lobectomy and Thoracoplasty
Good result ’ Pl:;::t:ll‘l,f Ragécl):c;g;cal; Fistula ‘ Death |' Total
Concomitant thoracoplasty w/ resection 8(100) r : 8(100)
Within 4 weeks after resection 31*(78) 2 (5 6(14.5) 1 (2.5) : 40(100)
Over 4 weeks after resection 10**(66) 1 () 3(20) L 1@ 15(100)
Total 49 (77.9) 3 (4.8)] 9(14. 3)3 115 1 (1.5)] 63(100)
Note : The difference between categories m;;i(_e_d-‘ a-nd' . was n;i_signi_&:;n;. i T
Table 11. Comparison of the Results of All Kinds of Thoracoplasty
— T peme R — -
Good resuit | Fomtive |Radiologicall  pegyy | Nemthe. | roqay
Thoracoplasty on lesions occured in 85(80 8 (7.6 " |
upper lobe & S® segment (80) (7.6)) 6*(5.7) 3(2.8) 4 106(100)
Thoracoplasty on serious cases on which
pneumonectomy was considered more 6(22) 3(11 6(22 10(37
appropriate (1 (22) @7 2 | 27(100)
Ordinary thoracoplasty 271(80) 38(11) 8¥%(2.3)| 10 (2.9), 12 © 339(100)
Total 362(76.7) | 49(10.4)| 20 (4.2)| 23 (4. 8)i 18 [ 472(100)

Note : There was no statistically significant difference between categories marked * and **.
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Comparison between Results of S® Segmentectomy and Other Segmentectorhy

lGood result

bacilli

Positive |Radiological

S¢ segmentectomy 56(95)
Other segmentectomy

Total 706(92)

650(91.4) 35(4.9)
35(4.4) |

relapse Fistula ’ Death Y Ng:a—:ll:c, Total
3* (5) 59(100)
6(0.8) | 12**(1.7) 5(0.7) 3(0.5) 711(100)
6(0.8) | 15 (1.8) 5(0.6) 3(0.4) 770(100)

Note : There was a statistically significant difference between categories marked * and **.

Table 13. Results of S® Segmentectomy compared by Bacteriologic Status Before Operation
Good result Pg;i:tiiﬁ'f ”Ragei?gzgiecali Fistula l Death Ng:;:gc. Total
a) Tbc. bacilli positive continu- X ‘ 7 { i
ously before operation 4(100) . 0 I 0 1 0 0 0 4(100)
b) Tbc. bacilli positive at 1 & |
2 months before operation 2*(67) 0 | 0 1(33) 0 0 ‘ 3(100)
¢) Tbe. bacilli positive at 3 s i
months and negative at 1and | 6(100) 0 | 0 0 0 0 ‘ 6(100)
2 months before operation
d) Tbc. bacilli positive at 4 |
months, & negative for 1, 2 12%*(92.3) 0 0 1 (7.7) 0 0 13(100)
& 3 months, before operation | ‘
e) Tbc. bacilli continuously |
negative for all the period af- 32%¥*(97) 0 | 0 1 (3.0) 0 0 33(100)
ter admission to sanatorium ;
Total 56 (95) 0 | 0 3 (5.0) 0 0 59(100)
Note : There was a statistically significant difference between categories marked * and **, and no significant

difference was found between categories marked ** and ***.
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Table 14. Results of Segmentectomy Other Than S§*

S Good reuultj P g:lctlll‘llle ‘R‘ﬂﬁw"l Fistula ‘ Death Ng:.-::c. Total
I I __paclll_ | _reapx e e

a) Tbc. bacilli continuously po- : 1

sitive before operation 25(69.5)| 15(35.7) 1 (2.4) 1 (2. 4);> 0 .0 42(100)
b) Tbe. bacilli positive at 1 & ‘ ‘

2 months before operation 33(89.2) 2 (5.4 2G4 0 | 0 . 0 i 37(100)
c) Tbe. bacilli positive at 3| 5786 g)) 3 (7.1)] 1 (2.8) 1(23) 1(23 0 © 43(100)

]

months before operation

d) Tbc. bacilli positive at 4 !
months, & negative forl,2& | 118(95.2) 3 (2.4)| 1 (0.8) 1 (0.8, 1(0.8) 0 | 124(100)
3 months before operation ‘ i

e) Tbc. bacilli negative for all l ‘
the period after admission 437(94.0)| 12 (2.7)] 1 (0.2)‘ ] (1.9)| 3 (0.6)' 3 (0.6) 465(100)

at+brc 95(77.9)| 20(16.4)] 4 (3.3)| 2 (1.?){ 1.8 0 122(100)
d+e 555(94.2)] 15 (2.5)] 2 (0.4)] 10 (1.7)" 4 (0.7)] 3 (0. 5)  589(100)
at+b+ct+d+e 650(91.4) 35 (4.9)| 6 (0.8) 12 (1.7) 5 (0.7) 3 (0.5)| 711/100)

Note : There was statistically llgn]ﬂcan;-(i(f{erencc between a and other categories, respectively, and between
‘a+b+c’ and ‘d+e’.

Table 15. Results of All the Segmentectomy Compared by Bacteriologic
Status Before Operation

- T T N YR o A
lGood resun Fomitive Radiclogical pigwia | pean MR Total
- [ S —— ) . —— - — - P —
a) Tbc. bacilli continuously ‘
positive before operation 20(63.0)) 15(32.6)] 1(2.2) 1(2.2) O 0 46(100)
b) Thbe. bacilli positive at 1 & 2 |
months before operation 35(87.5)| 2 (5.0)] 2 (5.0) 1 (2. 5)} 0 0 40(100)

c) Tbe. bacilli positive at 3 .
months before operation 43(87.8)] 3 (6.2)] 1(2.0) 1(2.0). 1(20) O 49(100)

d) Tbe. bacilli positive at 4 ! ' ‘
months, & negative for 1,2 & | 130(94.9)| 3 (2.2) 1(0.7) 2 (1.5) 107, 0 137 100)
3 months before operation |
e) Tbc. bacilli negative for all ‘
the period after admission 469(94.2)| 12 (2.4) 1 (0.2) 10 (2.0, 3 (0.6) 3 (0.6, 498(100)
Total 706(91.7)| 35 (4.5)| 6 (0.8) 15 (1.9)| 5 (0.6). 3 (0.5, 770(100)

Note : There was a statistically significant difference between a and other categories, respectively.

720 a,b,c OF1L d,e LORITHETHZ LiX, 3P A METEGHE L5 LRI FHRAEEL LTLEL, £
ARG & AR L OHBIC L 2RI ELHD M ETOLFERESATAY THO L H DY, Hil
oo (% 14) BEROME, BEOREMSIOBRTFINLZLOTF

RKPRGTREOL OB, S KALMBORY)  HICES F CHEI R LDT, AHELLTHED
LORTHDH, aldftovThodo (bede) Ly B0 BEMTILEV . L LAREOSIC 2 Hi@d Ik
HEOENL D, WAEGRHEAOKEIBRIIFE LS ¥RV LABCEDEVDOREX LD, SELE
iy ki kde (F15) D X5 REFICF R R LsF s vTths 5,

BEORAERIPER L LT LLFATE 0TI XD L5 RIEFNR 4« DRRFFIZY 76 FldD, =
2%, S8 XENC I\ THIRT L, 2 ABEEGIIC L 1 6 ho oY BT 5,

WTREREBRTAMEEXZEA TV 5, REDKREY) S* Lfbo 28 ORICEN o7, L

7 4 7 z /3%
7 ENRARHRHORY L EYIBH L M D4 & DRICiX £ s\,
ERERICKVTZEY S & FYRF L oo i
EIKTBRIC B\ T ERRIcERTH OO T, LE et
St Rt A RHERICOW T Th b © il FThbbBERBEG L\ 5 FHiIEGEDOEGEFTIT L
WTRHNEY TR Sz LieT 5, YK, BHOXDOAEN LY S Ok 5 HEREYE
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Table 16. Comparison of Different Method of Operation for Cases with
Continuously Positive Bacilli Before Operation
ood result| !?n.cll‘l‘l‘{e R'S.!?.‘;g:" Fistula Death Ng:a-:gc. Total
Upper lobectomy with S¢
segmentectomy 5%(33)] 7(46.7)] 2(13.2)| 4**(26.7)| 1 (6.7) 15(100)
Upper lobectomy and
Rhoracoplasty 19%(86)] 3(13.6)| 2 (9.0)| 14§ (4.5) 22(100)
Thoracoplasty 29"(74)| 4(10.2)] 3 (7.7) 2 (5.1) 3 39(100)
Total 53 (70)| 14(18.4)] 7 (9.2)|5 (6.6)] 3 (3.9) 3 76(100)
Note : There was a statistically significant difference between categories marked * and § and ’’, respectively,
and a difference between categories marked ** and #% was not significant,
Table 17. Results of Upper Lobectomy with S® Segmentectomy Compared
by Bacteriologic Status Before Operation
Good result| gg‘cxi“}m }Ra?ei(l);;{zzcal Fistula I Death Ng:a-::c. Total
a) Thbc. bacilli continuously po-
sitive before operation 5(33) 7(46.7)] 2(13.2)] 4(26.7)| 1 (6.7) 0 15(100)
b) Tbc. bacilli positive at 1 &
2 months before operation 2 0 0 0 0 0 2
<) The. “bacilll positive at 3
months before operation 5(83) 0 0 1a7) 0 0 6(100)
Sl ety
d) Tbc. bacilli positive at 4
months, & negative forl, 2 & 12(86) 1 (7) 0 0 1 (M 0 14(100)
3 months before operation
) Tbec. bacilli negative for all c
the period after admission 25(96) 0 0 0 1.4 0 26.(100)
Total 49(78) 8(12.7)] 2 (3.2)|] 5 (7.9)] 3 (4.8) 0 63(100)
Note : There was a statistically significant difference between a and other categories, respectively.
Table 18. Results of Upper Lobectomy and Thoracoplasty Compared
by Bacteriologic Status Before Operation
‘Good result| P g:lctlll‘{f Ragétl)alzgzcal Fistula } Death Ng:l—:l!:c. Total
a) Tbc. bacilli continuously
positive before operation 19% (86)) 3 2 1 22(100)
b) Tbec. bacilli positive at 1 &
2 months before operation 6 6(100)
c¢) Tbec. bacilli positive at 3
months before operation 6 (86) 1(14) 7(100)
.d) Tbe. bacilli positive at 4
months, & negative for 1,2 | 12 12(100)
& 3 months before operation
e) Tbc. bacilli negative for all
the period after admission 15++(94)) 1 (6) 16(160)
Total 58 (92)] 4 2 1 1 63(100)

Note : There was no significant difference between categories marked * and *¢.
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) ABELIRBFE OV b D (e ) IR TRKICELS
7o

BRI PEE DI H S 3T —E LIcBiE RT3 0
LEXLRTOIH, £5THiVZ L&D, Lk
LR &\ 5 BIED IR IR 2 EA T 5 BRI
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EFHONYRE V2 L5, (R 19)
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Table 19. Results of Thoracoplasty Compa

K% s H8R

red by Bacteriologic Status Before Operation

JGood reoully Pg:z;lme

a) Tbc. bacillvi coniinuou;l); o

positive before operation 20% (74)  4(10.3)
b) Tbe. bacilli positive at 1&

2 months before operation 1o (7)) 3.1
c) Tbe. bacilli positive at 3

months before operation 10 (91)
d) Tbe. bacilli positive at 4

months, & negative for 1,2& | 18 (95)

3 months before operation
e) Tbe. bacilli negative for all

the period after admission 23++(96)

Total 90 (85)| 7 (6.8)

Note : ;I‘i;eire was a utaiiliicnlly significant difference between categorics marked * and *°,
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555,

LI S FRBLCR L CEEY, EEERYS, BB
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ThadH, 10 FEEVIRVEAR DD THEA N O

Radlological

Fistula Denthj Ng:;‘tllzc.

relapse

3.7 2 (5.1)] 3 ! 39(100)
3(23.1) } . 13(100)
1 (9) | 11(100)
15 19(100)

oo 24(100)

7 (6.6) 3 (2.8)@ 4 © 106(100)
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