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“Thoracoplasty concomitant with resection’ was conducted for the first time by Graham in
1933 on a case of lung cancer, and thereafter reports were presented by Iverson, Conklin,
Bjork, and in Japan by Miyasaka in 1959. In our sanatorium, thoracoplasty is conducted
generally at one stage, and patients have come to dislike any additional operation. In the
meantime, there is certain difficulty in getting adequate blood for transfusion at the time .of
operation. Thus, ‘thoracoplasty concomitant with resection’ has been adopted in the case if a
dead space is expected to remain after the pulmonary resection.

The first case of ‘thoracoplasty concomitant with resection’ was performed in 1957 in
our sanatorium, which occupied 0.6% of the total resection cases in 1257. During 1958 to
1962, no case was operated by this method. Since 1963, the number of this operation has been
increasing ; 3 cases (1.7%) in 1963, 22 cases (11%) in 1964, 19 cases (13%) in 1965, and 38
cases (28%) in 1966. (Figures in parenthesis indicate the percentage to the total resection
cases.)

Although ‘thoracoplasty concomitant with resection’ is favorable to patients, as the operation
is done at one stage, it might have some disadvantages, such as post-operative complications,
reduction of pulmonary function, etc., comparing with the other methods. In order to evaluate
this operation, its risk immediately after the operation and post-operative pulmonary function
were examined.

As the control for ‘thoracoplasty concomitant with resection’, ‘additional thoracoplasty after
resection’ and ‘resection after thoracoplasty’ were investigated, and mortality rate and
pulmonary function were studied in ‘resection without additional thoracoplasty’. From cases
receiving ‘additional thoracoplasty after resection’, cases receiving this operation because of
the post-operative complications such as bronchial fistula were excluded, as it sometimes requires

to resect unexpectedly many ribs.

* From Hoseien Sanatorium, Japan Anti-Tuberculosis Association, Higashimurayama-shi,
Tokyo, Japan.
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The total number of ‘thoracoplasty concomitant with resection’ was 68 cases, and ‘additional
thoracoplasty after resection’ was 51 in 1962, and 101 during the period from 1963 to June
1966.

to June 1966, and ‘resection after thoracoplasty’ was 50 cases.

The number of ‘resection without thoracoplasty’ was 527 during the period from 1962
The method of resection in each group is shown in Table 1. Among cases receiving
‘thoracoplasty concomitant with resection’, left upper lobe lobectomy was most frequently seen,
while among cases receiving ‘additional thoracoplasty after resection’, right upper lobe
lobectomy was most frequently seen.

The total amount of blood loss and exudate during and after operation was the least in
‘thoracoplasty concomitant with resection’ as shown in Table 2.

No significant difference was observed in the post-operative mortality rate among cases
receiving resection without thoracoplasty and with thoracoplasty concomitantly or afterward.
The mortality rate of cases receiving resection after thoracoplasty was higher than cases
receiving resection alone. (Table 3)

Changes in %VC and %TVC after operation are shown in Figures 1 and 2. %VC showed
while %TVC showed decrease in

and it showed increase in ‘thoraco-

reduction 3 months after operation in all the operation,
‘resection’ and ‘thoracoplasty concomitant with resection’,
plasty’ and ‘resection after thoracoplasty’. %TVC showed no changes in ‘additional thoracoplasty
after resection’. %VC showed recovery after 3 months, and 9 months after operation, it was
nearly equal in ‘thoracoplasty concomitant with resection’ and ‘additional thoracoplasty after
resection’.

Changes in the results of the compliance test revealed that there was no significant
difference between the above two groups. (Figures 3 and 4) The extent and the length of ribs
to be resected were smaller and shorter in ‘thoracoplasty concomitant with resection’ than in
the other groups. (Tables 4 and 5)

In order to determine the indication for ‘thoracoplasty concomitant with resection’,
the results of the pre-operative compliance test was found to be useful in addition to the grade
of expansion of the remained lung. (Fig. 5) Our criteria for determining the indication of
‘thoracoplasty concomitant with resection’ were shown in Table 6.

In conclusion, the total amount of blood loss as well as the risk of operation is smaller in
As
to the pulmonary function, the former is not inferior to the latter, and the former has many

‘thoracoplasty concomitant with resection’ than in ‘additional thoracoplasty after resection’.

advantages. All these findings show that ‘thoracoplasty concomitant with resection’ is a safe
and good method, and the result of the compliance test is useful to determine the indication
for this operation.
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Method of Resection and Rate of Added Thoracoplasty ir Each Group of Operation

Operation Thoracoplasty Additional | % of
W with resbction | atier remsenon | Resection | Total thoracoptasty

Pneumonectomy left 5 4 18*(13) 27 33
right 3 5 9*(t4) 17 62

Lobectomy of two lobes 5 6 11 22 50
Lobectomy & segmentectomy 3 5 10 18 44
Left wome Givisien : ; z 7 g
Left upper lobe lobectomy 27 21 13 61 61
Right upper lobe lobectomy 14 67 131 212 38
Left upper divison ; 0| s 7 o
Segmentectomy left 0 6 86 92 7
right 2 12 120 134 10

L«i)wer or middle lobe 4 3 77 84 8

obectomy
Total 68 152 527 i 747

* Died cases were excluded in calculating the % of added thoracoplasty.
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Table 2. Blood Loss and Exudation During and after Operation
Difference between
Total thoracoplasty
and other operations
Thoracoplasty Bl . :
: . ood loss & exudation during
concomitant with & after operation 2640 0
resection
i Blood loss & exudation
Additional . :
thoracoplasty during & after resection 3470 + 830
after resection of thoracoplasty
Additional
thoracoplasty after
resection performed " 3710 +1070
in 1962
Resection after Blood loss at the time of
thoracoplasty thoracoplasty & blood loss & 3480 + 840
plasty exudation during & after resection
Average + 913
Table 3. Mortality Rate
\ Time of
— death Direct death Early death Late death Total Death by
Type of T within 48 hrs. within 2 months over 2 morths cancer
operation T
Thoracoplasty
concomitant with 0 2 (4 27) 1
resection i
Additional
thoracoplasty 0 3 3 1
after resection (2.0%)
Resection 4 3(1)* 1 8 4
(1.5%)
Resection after 1 2 4 0
thoracoplasty (8.0%)
Total 5 8 18 6

* Death by brain embolism

No statistical difference between ‘thoracoplasty concomitant with resection’ and ‘additional thoracoplasty after

resection’.

No statistical difference between ‘thoracoplasty concomitant with resection’ and ‘resection’.
Significant difference between ‘resection’ and ‘resection after thoracoplasty’.
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Fig. 1. Changes in Pulmonary Function
3 Months after Operation
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Fig. 2. Changes in Pulmonary Function
upto 9 Months after Operation
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Fig. 3. Compliance (1)
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Table 4. Details of Resected Ribs
\ Thoracoplasty Additional thoracoplasty Resection
Resected ribs concomitant with after resection after
Number resected ribs resection *62 '63~"66 thoracoplasty
3 I-v 5 5 8 0
4 o-v 53(84%) 32(64%) 71(71%) 7
5 I-V 1 1 5 5
I-v 5 6 11 4
I-V 0 2 3 20
6 I-VI 0 3 1 o ((85%)
7 I-VI 0 1 1 Sl
8 I-vi 0 0 0 7
Table 5. Length of the Ribs Resected
Ribs
\ 1 I m v v L r Total I-V
Operation
Thoracoplasty
concomitant with 8.6 15.0 16.0 13.9 17.7 16.4 — 62.6
resection
Additional
thoracoplasty after 10.2 15.3 16.1 14.1 19.7 10.5 — 65.2
resection '63~’66
Additional
thoracoplasty after 9.0 154 165 14.1 18.8 17.0 6.5 64.8
resection 1962
Resection
after thoracoplasty 8.6 16.5 18.5 17.2 14.4 14.0 14.6 66. 6
Report by Miyasaka —  17.9 216 21.4 19.0 17.6 15.6 79.9
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Fig. 5. Pre-operative Compliance
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Factors Determining Indication for ‘Thoracoplasty Concomitant with Resection’

A. Necessity to reduce the volume of thorax

1. Pleuro-pneumonectomy for empyema
2. Right pneumonectomy

3. In cases, in which it is necessary to avoid overexpansion of remained lower lobe after left

upper lobectomy

B. Prevention of relapse
1. Re-resection of lobe, segment or two lobes for treating bronchial fistula
2. Existence of lesion in the remained lobe after resection

C. Stopping bleeding

Peripheral bleeding from intercostal vessels or oozing from upper part of thorax which is

ficult to stop by ordinary methods

Factors which must be refered to.
A. Grade of expansion of remained lung by positive pressure after resection

(pleural thickening, existence of atelectasis)
B. Grade of movement of diaphragm at abdominal breathing before and during operation

C. Value of compliance

dif-

Table 7. Method of Resection and Mortality Rate of ‘Thoracoplasty
Concomitant with Resection’ by Previous Reports

Reporter Date ! Pneumonectomy ‘[ Sgggic;f;‘&rﬁzy Total : Death (%)
Iverson 1950 10 0 10 I —
Samson 1950 9 17 | 26 1(3.8)
Conklin 1951 6 32 ! 38 ! 1(2.6)
Waddington 1951 18 20 ! 38 | 2 (5.3)
Ellis 1952 21 14 35 | 1(2.9)
Lester 1952 , 18 25 ‘ 43 I
Stead ' 1953 l 0 11 | 11 1)
Magnin ; 1955 j 0 81 | 81 | =
Bell 1956 % 0 2 i 2 | -
Miyasaka } 1959 5 28 33 L2611
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