6LS

198undg @

(c) Includes cases of conversion, during surgery, from off-pump CABG to on-pump CABG or on-pump beating-heart CABG (total; 197)

Primary, clective

Primary, cmergency

Redo, clective

Redo, emergency

Cases  30-day mortality Hospital  Cases  30-day mortality Hospital  Cases  30-day mortality Hospital  Cases  30-day mortality Hospital
————————————  mortalit; —————————  mortality — talit e ali
Hospital  After Y Hospital  After ortty Hospital  After mortality Hospital ~ After martality
discharge discharge discharge discharge
A conversion to 33 130 0 13.0) 5 0 0 0 0 0 0 0 0 0 0
on-pump CABG
arrest heart
A conversion to 117 543 o0 6 (5.1) 41 3(71.3) 0 3(1.3) 1 0 0 0 0 0 0
on-pump heating-
heart CABG
Total 150 747 0 747y 46 3(6.5) 5) i 0 0 0 0 0 0 0
Hemodialysis 13 137 0O 1(7.7) 6 2(33.3) 2333 0 0 0 0 [4] 0 0

Values in parenthesis represent mortality %

CABG coronary artery bypass gralting

(B) Operation for complications of Ml (towal; 1,274)

Chronic Acute Concomitant operation
Cases  30-day mortality Hospital mortality — Cases  30-day mortality Hospital mortality
Hospital  After discharge Hospital After discharge CABG  MVP  MVR
Infarctectomy or ancurysmectomy 350 18¢(3.1) 0O 29 (8.3) 26 2(1.7) 0 3(11.9) 263 107 15
VSP closure 49 4(8.2) 0 7 (14.3) 240 53 (22.1) 1 64 (26.7) 89 7 10
Cardiac rupture 14 1 (LY 0 17D 224 75 (33.5) 0 85 (37.9) 40 2 4
Mitral regurgitation
1) Papillary muscle rupture tt 0 0 0 35 9(25.7) Q 11(31.4) 18 10 23
2) Ischemic 285 18(63) 0 30 (10.5) 28 4(14.3) 0 4 (14.3) 262 225 48
Others 5 0 0 0 7 1(14.3) 0 1(14.3) 2 0 0
Total 714 41 (57 0 67 (9.4) 560 144 25.7) | 168 (30.0) 674 351 100

Values in parenthesis represent mortality %
Acute, within 2 weeks from the onset of myocardial infarction
MI myocardial infarction, CABG coronary artery bypass grafting, MVP mitral valve repair, MVR mitral valve replacement, VSP ventricular septal perforation
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{C) TMLR (total; 16)

Cases 30duy morality Hospital mortality
Hospital Alter di
Isolated 8] 2{14.29 o 2(1429
With CABG 2 0 0 0
Total 16 2(12.% 0 2412.5)

Values in patenthesis represent mortality %

T8LR tial laser

(3) Operation for arrhythmia (total; 4,183)

Caxes  Mhday mortality Hospital mortality  Concomitant operastion
tsolated  Congenital ~ Valve  ITHD  Others  Multiple combination
Hospital  After discharge 2 Categories 3 Categories
Maze 3035 a24Lh 0 62 (L) 15 197 347 493 198 462 24
For WPW 0 0 o 0 0 0 0 4 o 0 0
For ventricular tachyarrhythmia LI e} 0 2(4.5) 2 3 13 27 7 8 0
Others 204 10En 0 13 (6.4 3 39 4 43 18 38 1
Total 4183 S3(Lm 0 T8 20 2139 3625 563 223 508 28

Values in parenthesis represent mortality %, Except for 20 isolued cases, all remaining 4,163 cases ure doubly allocated, one for this subgroup and the other for the subgroup corresponding to

the concomitant nperations

WPW Wollf-Parkinson-White syndrome, 71D ischemic heart discase

(4) Operation for constrictive pericarditis (total; 195)

CPB (+) CPB (=)
Cases 30-day mortality Hospital mortality Cases 30-day mortality Hospital mortality
Haospital Alter discharge Hospital 96
Total 96 9194 0 18 (18.8) 99 5.0 0 929.
Values in parenthesis represent montality %
CPR cardiopulmonary hypass
(5) Cardiac wmor (total; 628) Cases  30-day mortality Hospital mortality  Concomitant operation
Hospital After discharge AVR MVR CABG Others
Benign tumor 553 6(1.1) LESE ] 4 7 25 58
Cardiac myxoma 408 2(0.5) 0 3407 4 3 17 41
Papillary fibroclastoma 47 0 0 0 6 2 0 7
Rhabdomyoma 4 0 0 0 0 0 o i
ors Y 4] 2 2 4
Values in parenthesis represent mortality Others v7 tan 0 562 4 2 N ”
G Malignant tumor 75 27 F(L3) 6(8.0) 0 0 2 8
AVR gortic valve replacement, MVR Primary 43 2@ Ly 5116 0 0 2 5
miteal vaive replacement, CABG coronary Metustatic 32 0 0 1G.0) 0 0 0 3
artery bypuss grafling
(6) HOCM and DCM (total: Cases  30-duy mortaity Hospital  Concomitant operation
2N mortality
Hospitat Alter AVR MVR Mvp CABG
discharge
Values in parenthesis represent mortality Myectomy 133 4.0 0 16 (1200 a7 2 12 12
P
j}c , e ob Myotomy 6 [ 0 0 i 0 3 o
HOCM hypertrophic obstructive . " .
cardiomyoputhy, DCAM dilated No-resection K 1(2.6) o 7 (8. 8 21 13 3
cardiomyopathy, AVR aortic valve Volume reduction surgery of the left 40 3¢1.5) 0 4 (100 1 8 24 7
eeplacement, MVR mitral valve ventricle
replacement, MVP mitral valve repair. Total 217 5.7 0 27 (12.4) 77 50 5 2
CABG coronary artery bypass grafting
(7) Other open-heart operation (total; 452)
Cases 30-day mortality Hospital mortality
Hospital After discharge
Total 452 38 (844 0 5317
Values in parenthesis sepresent mortality %
a Springer
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Table 3 Thoracic aortic aneurysm (total; 14,944)
(1) Dissection (total; 6,260)

Repliced site Stantond 1ype
Actite Chronic Concomitant apecation Redo
A [} A B
Cuses  30-day mortality Hospitad Cuses J0-duy mortality Hospitat  Cases  30-duy moriality Hospitdl Cases  30-day mortality Hospital  AVP AVR MVP MVR  CABG  Caws  30-day mortality Hospitul
e iortality e miortality —eeee mioitality e mioftality mortality
Hospital  After Hospita) Alter Tospital  After Hospital  After Howpital - Allter
discharge discharge discharge discharge discharge
1. Aseending Ao. 2447 108 200 232095 3 14333 0 1(33.3) 222 52 0 6(2.7) 8 s 0 14125 240 134 17 1w 125 49 8063 O B (16.3)
2. Aertic Root 149 28(i188) 0 3322.0) 0 o o 0 o8 7003 0 913.2) 4 i 0 [ 2 18 3 1 42 48 9188 0 1229
3. Ascending B340 1687 215 150¢18.2) 16 3 (18K ¢ 3 (188 302 8 (2.6) 103 18 ¢6.0) w07 437 0 VB4 12 o) 1 3 87 w 4 (44 3 5.0
Ao.+Arch
4. Archii-Descending 0403 0 4033 (YT ) 5¢00) 21 [NER ) 148 M 6m 0 Y14 ] 1 0 0 s CEE TP 2@y
Ao,
5. Aurtic Root ] Ase. 9% 2Q2LY 1o 22(229) L] a o 270 0 a0 40 0 ] [ES | 0 1 13 wooa 0 o
Av—Arch
6, Descending Ao. oo 0 PO 52 8154 0 1212 ki 4(3.2) 0 6(1.8) 217 8T [ 14 (6.5) 1 4 o 0 4 38 60158 0 T84
7. Tharacoubdoninal 50 0 0 ey 0 2087 49 3@ 0 360 151 1386y 0 16006 0 [ 0 0 0 $B4emH 0 EY0R)
Ao
8. Eam-anatotical noo 0 1o [CR RC X TR 200.5) ER ] LY 10 ) [ 0 0 » v 0 v 0 0
bypass
9. Stent gl v1 10 0 1{L; 120 64{5.0) o 8(6.7) 100 300 o 554 g 8¢15) ) 15229 5 3 0 0 5 w 22m 0 330
1) TEVARI™ KR R PR 0 129 He 645.5) 0 8(7.3) 86 338 0 5(5.8) 492 T o 13 (26) 2 o 0 0 o 97 2@2.n 0 3Ian
2) Open stent (G 0 0 w0 o o [ 0 o 23 1@y 0 2(87) 3 3 0 u 5 20 o o
w0y With totad anch™ 30 0 0 4 o 0 0 1 [ 0 0 4 Q o 0 i a 0 0 [ 1 [ o 0
) Without total % 0 0 0 a 0 o [ 130 a o 191Gy 0 20105 2 3 o 0 5 [ o 0
arch™
3) Unspecitied (U] Q U o 0 [ [ o a 0 0 3 0 o 0 o 0 0 0 0 0 0 0 [
“Fotal 4186 360 S 4106 232 M0y 0 (29 865 3@ 1o S260) 983 ELREN TN 42643 339 32 32 6 294 335 20450 0 330

Values in parenthesis represent mortality %
Ao sorta, AVE uortic valve sepair, AVA sortic vave replacement, MVP miwal valve repair, MVR mitral valve replacement, CABG. coronary artery hypuss grafting, TEVAR thorucic endovascular aortic(uncurysm) repair
Acute, within 2 wecks from the onset

*a = b 4 e 4 #d 4 unspecified
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Table 3 continued

(2) Non-dissection (total; 8,678)

Replaced site Unrupured Ruptured Concomitant operation Redo CPB(—~}
Cases  30-day mortality Hospital  Cases  30-day mortality Hospital AVP AVR  MVP MVR CABG Cuses 30-day mortality Hospital ~ Cases  30-day mortality Hospital
mortality mortality m—mortality P — T T
Hospital  After discharge Hospital After Hospital  After Hospital  After
discharge discharge discharge
1. Ascending Ao. 184 19¢1i.6) tah B3 50 73429 0 10 (20 i 755 66 35 159 88 3G @ 125 i 0 G 1o
2. Aortic Root 824 16(1y O 2935) 31 4 (30.8) 0 9 (29.03 187 448 47 9 89 109 By 0 24220 o0 0 0
3. Ascending 2,106 4722 3 87 4.1 168 320148 0 44.(26.2) 2% 202 28 2 338 89 8 (0.0 0 RS 9 0 0 134
Ao.+Arch
4. Arch+Descending Ht 100 o 13017 7 2{343) 0 2(28.6) o 2 0 1] 8 9 3333 0 3(333) 9 0 0 0
Ao,
5. Aortic 93 5(34) 0 9.7 2 1 (50.0) 0 1(50.0) 12 47 3 1 9 18 3{16.7) 0 4222 30 0 0
Root+Ase.Ao.+Arch
6. Descending Ao, 323 i5¢4.6) O 23(7.1) 85 18977 0 20 (247) 4 1 0 0 H 33 13394 0 14 (424 5 0 0 0
7. Thoracoubdominal 368 23(63) 0 3309.0 43 8(24.3) 0 10{23.3) 0 0 0 0 4 40 400 0 54123 15 0 U 0
Ao.
§. Exua-anatomical 44 2(435) 0 3(6.8) 3 2(66.7) 0 2(66.7) Q a ] [ 4 i a 0 0 9 gLy oo
bypass .
9. Stent graft** 2889 S6(1.9) I {0.03) 80 (2.8) 347 40 (12.9) 1(0.3) 56 (16.1) & 8 0 0 20 193 we2y o 1447.3) 1212 373 0 30
1) TEVARI®" 2,671 47(1L8) 110.04) 66 (2.5) 335 40 (137 1.3} 5460 6 2 0 0 184 HUECE ) {76 LIS2 3732 0 48 (4.2
2) Open stent 216 9(4.2) 0 14.(6.5) w0 0 2200} 0 6 0 0 12 9 taLn o 0 % 0 0 2(3.6)
a) With 1ol arch*® 7’ S6d) [ 7{9.0) 4 0 0 0 o 0 [ ] 3 4 0 0 0 30 0 13
b) Without total 138 429 0 7.0 6 0 0 2(33.3) ¢ 6 o 0 9 5 0 Y 0 25 0 [ 1)
arch#!
3) Unspecified 20 [ 2 ] 0 0 G a o 0 o o 0 0 0 o 0 0 0
Totul 7942 193 (24)  3(0.06) 31540y 736 114 (13.5) 1 (0.1} 155 (222) 346 1463 144 47 641 580 579.8) 86 (14.8) 1311 3830 0 4

Values in parenthesis tepresent mortality %

Ao aorta, AVP aortic valve repair, AVR aortic valve replacement, MVP mitrad valve repuir, MVR mitral valve replucement, CABG coronary artery bypass grafling, TEVAR thoracic endovascular aortic (aeurysm) repair

*a = *h 4 ¥¢ 4 *d + unspecified
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Table 4 Pulmonary thromboembolism (total; 121)

Cases  30-day mortality

Hospital mortality

Hospital  After discharge
Acute 65 11(16.9) 0 13 20.0)
Chronic 56 0 0 L(1.8)
Total 121 1.1 0 14.(11.6)

Values in parenthesis represent mortality %

Table 5 Assisted circulation (total: 1.873)

Sites VAD Heart-Lung assist
Device Results Method Results
Centrifugal ~ VAS  Others Not weaned Weaned PCPS  Others  Not weaned Weaned
On going  Death Tramsplant  Alive  Dewths  Tromsplast Deuths. Tramplant  Doaths Alive
Post-cardiotomy
Left 4 6 3 2 Waen o o 1o, o
Right 3 0 0 g 1(33.3) o 2 0 0
Biventricle
Right 6 1 0 2 3714 o 0 0 il 517 0 2R (518 0O 99 (19.1) 220
Left 2 s 0
Cangestive heart faiture
Lent 23 38 57 k] 2y 0 8 542 3
Right 0 o o ¢ o 0 o 0 0
Bivenuicle
Right 23 & 0 S 12y 0 5 190 o 888 a3 BYELY 1 12157 376
Left 8 19 2
Respiratory failure 75 51 40 (53.3) ) 152200 kil
Total 69 15 62 9 66320y 0 15 TG4 3 IS0 189 FAT 504 2 283070 667

Valuex in parenthesis represent wortality %

VAD venwricular assist device. VAS ventricular assist system. PCPS percutancous cardiopuimonary support

Table 6 Heart transplantation (total; 28)

Cases  30-day mortality Hospital
mortality
Hospital ~ After
discharge
Heart transplantation 28 1(3.6) 0 2(7.1)
Heart and lung 0 0 (4]
transplantation
Total 28 136y o© 2.0
Values in parenthesis represent mortality %
Table 7 Pacemaker + ICD (total; 6.971)
Pacemaker icp
v A-V CRT CRTD ICD
Initial 942 2715 17 299 342
Exchunge 727 1439 32 13 197
Unclear 2 46 0 0 0
Total 1,671 4,200 149 412 539

[CD implantable cardioverter-defibrillator. CRTD cardiac resynchronization

therapy device with incorporated ICD device
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(B) General thoracic surgery

The total number of operations reported in 2012 in general
thoracie surgery has reached 72,899, which means an increase of
3,676 cases compared with the number of operations in 2011.
This is largely owing to the steady increase in lung cancer sur-
gery (31,301; 2009, 32,801 2010, 33,878:2011, 35,667:2012).

Surgery for lung cancer consists more than 49 % of all
the general thoracic surgery. Among lung cancer subtypes,
adenocarcinoma comprises an overwhelming percentage of
69.4 % of the total lung cancer surgery, followed by squa-
mous cell carcinoma of 19.0 %. Limited resection by wedge
resection or segmentectomy was performed in 6,789 lung
cancer patients, which is 19.0 % of the entire cases.
Lobectomy was performed 26,079 patients, which is 73.1 %
of the entire cases. Sleeve lobectomy was done in 429
patients. Pneumoncctomy was done in 571 patients, which is
only 1.6 % of the entire cases. VATS (video-assisted tho-
racic surgery) procedure is performed in 65.6 % among the
total lung cancer surgerics in 2012. 123 patients died within
30 days after lung cancer surgery (30-day mortality rate
0.34 %), and 248 patients died without discharge (Hospital
mortality rate 0.70 %). 30-day mortality rate in regard to
procedures is 0.26 % in segmentectomy, 031 % in lobec-
tomy, and 2.45 % in pneumonectomy.

Interstitial pneumonia was the leading cause of death after
lung cancer surgery, followed by pneumonia, cardiovascular
event, bronchopleural fistula, and respiratory failure.

7403 patients with metastatic pulmonary tumor were
operated in 2012 with stcady increase similar to lung cancer
surgery (6,248:2009, 6,748:2010, 7,210:2011). VATS was
adopted in 5,828 cases, which comprises 78.7 % of the entire
cases. Colorectal cancer was by far the leading primary
malignancy indicated for resection of metastatic tumors.

73 twacheal tumors were operated in 2012. Adenoid
cystic carcinoma and squamous cell carcinoma were fre-
quent primary tracheal tumor.

Number of cases

Calendar Year

Fig. 1 General thoracic surgery

409 tumors of pleural origin were operated in 2012.
Diffuse malignant pleural mesothelioma was the most
frequent histology. Extrapleural pneumonectomy was the
most frequently chosen operative method (135 cases) with
a hospital death of 6.7 %.

752 chest wall tumors were resected in 2012,

4,671 mediastinal tumors were operated in 2012. There
were 2,151 thymic epithelial tumors (1,842 thymomas, 271
thymic carcinomas, and 38 thymic carcinoid), followed by
906 congenital cysts, 495 neurogenic tumors, and 231 germ
cell tumors. 2,425 cases (51.9 %) were resected by VATS.

Thymectomy for myasthenia gravis was done in 446
patients, and 302 among them were associated with thy-
moma, indicating that thymectomy for non-thymomatous
myasthenia gravis was done only in 144 patients.
Advancement in medical control of myasthenia gravis by
immunosuppressants might reduce indication of extended
thymectomy for non-thymomatous myasthenia gravis. This
possibility should be further examined.

2,250 operations for empyema were reported in 2012,
There were 1,710 patients (76 %) with acute empyema and
540 patients with chronic empycema. Bronchopleural fistula
was associated in 348 patients (20.4 %) with acute empy-
ema and 274 patients (50.7 %) with chronic empyema. It
should be noted that hospital mortality was as high as
12.1 % in patients of acute empyema with fistula.

14,410 operations for pneumothorax were reported in
2012. 13,555 operations (94.1 %) were performed by
VATS, similarly to cases in 2011.

44 lung transplantations were reported in 2012, The
number of the brain-dead donors is slightly increasing after
revision of the law on organ transplantation.

The number of lung transplantation operation is still
small compared to those in North America and European
countries because of shortage of donors, but the number of
brain-dead donors is increasing slowly in Japan after
revision of the law of organ transplantation in 2010.

® Others
8 Pneumothorax

& [nflammatory pulmenary
disease
© Mediastinal tumor

O Metastatic pulmonary
tumor
@ Primary lung cancer
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Table 1 Total entry cases of general thoracic surgery during 2012 Table 2
1. Benign pulmonary tumor
Cases % e i
Cuses  30-day mortality Hospital By
Benign pulmonary tumor 863 1.2 —————————  mortality VATS
R Hospital  After
Primary lung cancer 35.667 489 discharge
Other primary malignant pulmonary wmor 348 0.5
N Hamartoma 421 0 0 0 371
Metastatic pulmonary tumor 7,403 10.2
Tracheal ¢ 73 o1 Sclerosing hemangioma 104 0 0 0 84
rached ) umor N . Papilloma 9 0 0 0 7
Mesothelioma Bt 0.6 Mucous gland adenoma 3 4 [ 0 5
Chest wall wmor 752 Lo ronchial
Mediastinal twmor 4671 64 Fibroma M0 0 o 26
Thymectomy for MG without thymoma 302 04 Lipoma 500 0 4 4
Inflammatary pulmanary disease 3,405 4.7 Neurogenic turmor 13 0 @ o Y
Empyema . 2250 3.1 Clear cell tumor I 0 0 0 {
Bullous discase excluding pneumothorax 569 0.8 Leiomyoma 13 o 0 0 N
P h 14410 198 Chondroma 3 0 0 0 3
neumothorax 3 y ) Inflammatory 3 0 0 0 2
Chest wall deformity 415 0.6 myafibroblastic tumor
Diaphragmatic hernia including traumatic 112 0.2 Pseudolymphoma 23 0 0 0 17
Chest trauma excluding diaphragmatic hernia 393 0.5 Histiocytosis 11 0 0 0 8
Lung transplantation 44 0.1 Teratoma 4 0 Y 0 2
Others 313 11 Others 214 0 0 o 171
Total 72.899 100.0 Total 863 0 0 o 719
Values in parenthesis represent mortality %
Table 3 Cases  30-day mortality Hospital By VATS
2. Primary malignant pulmonary mortality
tumor Hospital After
discharge
2. Primary malignant pulmonary tumor 36.015 103 (0.3) 15 (0.04) 243(0.7)
Lung cancer 35.667 112(0.3) 1 (0.03) 248 (0.7) 23411
Adenocarcinoma 24.749 48 (0.2) 5¢0.02) 84 (0.3)
Squamous cell carcinoma 7.114 47 (0.7) 4 (0.06) 12217
Large cell carcinoma 97 3(0.3) [ 14 (1.5)
(LCNEC) 471 2(04) 0 6(1.3)
Smail cell carcinoma 591 2(0.3) 4] 3¢0.5)
Adenosquamoys carcinomit 612 6 (1.0) 1 1 (L&)
Carei with pl hil id oc 473 204 i 6 (LY
sarcomatous elements
Carcinoid 195 0 110.3) [}
Carcinomas of salivary gland type 29 0 0 0
Unclassified 73 0 0 0
Multiple lung cancer 803 LO.1) 0 4 (0.5)
Others 110 Ien [ 4(3.6)
Unclear 1 0
Wedge resection 4952 1110.2) 0 18 (0.4) 4,135
Segmiental excision 3.780 802y 2013 1003 2654
{Sleeve segmental excision) 16 0 1 0 4
Lobectomy 26079 72(0.3) 9 (0.03) 178 (0.7 16,416
{Sleeve lobectomy) 429 440.9) 1(0.2) 7(1.6) 29
Prneumoncetomy 571 142.5) [} 30 (5.3) 75
{Sleeve pneumonectomy} 16 0 0 0 0
Other bronchoplasty 0w o 0 0 3
Pleuropacumoncetomy 4 0 0 0 |
Others 265 EXeN} 0 5(19 127
Unclear 1 4(36.4) 7 (63.6)
Sarcoma 36 0 [{] 1(2.8)
AAH 143 0 0 Lon
Values in parenthesis represent Others 169 0 2012

mortality %
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Table 4 Details of lung cancer operation ‘Table 4 continued
TNM
Cases
Cases
Age
c-Stage <20 4
Ia 20,510 20-29 2
b 7019 30-39 223
Ha 2,712 40-49 1,001
1Ib 1,783 50-59 3,630
lita 2493 60-69 12,336
1ith 256 70-79 14,299
v 414 80-89 4,100
NA 480 290 50
Total 35,667 NA 2
Sex Total 35,667
Male 22,103
Female 13,426
NA 138
Total 35,667
Cause of death
Cardiovascular 25
Pneumonia 52
Pyothorax 8
Bronchopleural fistula 25
Respiratory failure 25
Pulmonary embolism 3
Interstitial pnecumonia 71
Brain infarction or bleeding 15
Others 32
Unknown 3
Total 259
p-Stage
0 (pCR) 157
la 17.804
Ib 7,264
lia 3011
b 2,093
Ma 3,806
b 306
v 943
NA 283
Total 35,667
4 Springer
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Table 5
3. Metastatic pulmonary tumor

Values in parenthesis represent
mortality %

Table 6
4. Tracheal tamor

Values in parenthesis represent
mortality %

4l Springer

Cascs  30-day mortality Hospital mortality By VATS
Hospital  After discharge
3. Metastatic pulmonary tmor 7403 3 (0.04) 0 9 (0.1 5,828
Colorectal 3639 0 0 3 (0.1 2910
Hepatobiliary/Pancreatic 311 0 0 1(0.3) 240
Uterine 380 1(Q26) O 0 302
Mammary 456 0 0 1 (0.2) 386
Ovarian [ 0 0 56
Testicular 64 0 0 0 49
Renat 600 0 0 0 500
Skeletal . 160 0 0 0 121
Soft tissue 215 0 0 0 214
Otorhinolacyngological 446 0 0 0 338
Pulmonary 384 3 (0.8) 0 3(0.8) 238
Others 620 1 0 1(0.2) 474
Cases 30-day mortality Hospital
mortality
Hospital Alfter
discharge
4. Tracheal tumor 73 0 0 L4
(A) Primary malignant tmor (histological classification)
Squamous cell carcinoma 4 ] 0 0
Adenoid cystic carcinoma 19 0 0 0
Mucoepidermoid carcinoma 1 0 0 0
Others 1 0 0 0
Total 25 0 0 0
(B) Metastatic/invasive malignant wumor 23 0 0 1 (4.3)
¢.g. invasion of thyroid cancer
(C) Benign tracheal tumor (histological classification)
Papilloma 1 0 0 0
Adenoma 2 0 0 0
Neurofibroma 2 0 0 4
Chondroma 1 0 0 0
Leiomyoma 0 0 0 0
Others 19 0 0 0
Histology unknown 0 Q 0 0
Total 25 0 0 0
Operation
Sleeve resection with reconstruction 28 0 0 0
Wedge with simple closure 4 0 0 Q
Wedge with patch closure 0 0 0 0
Total laryngectomy with tracheostomy 2 0 [} 1 (50.0)
Others 38 0 0 0
Unknown 1 0 0 0
Total 73 0 0 1 (4
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Table 7
5. Tumor of pleural origin

Values in purenthesis represent
mortality %

Table 8
6. Chest wall tumor

Values in parenthesis represent
mortality %

Table 9
7. Mediastinal tumor

*# Includes those with
myasthenia gravis

Values in parenthesis represent
mortality %

Table 10
8. Thymectomy for myasthenia
gravis

Values in parenthesis represent
mortality %

Cases 30-day mortality Hospital mortality
Hospital After discharge
Histological classification
Solitary fibrous tumor 130 0 0 0
Diffuse pleural hel 198 5(2.5) 0 9 (4.5)
Localized mali pleural hel 29 0 0 i
Others 52 0 0 0
Total 409 307 0 10 2.9
Operative procedure
Extrapleural pneumonectomy 135 53.7) 0 9(6.7)
Total pleurectomy 22 0 0 0
Total parictal pleurectomy 0 0 0 0
Partial pleurectomy 0 0 [ 0
Exploratory thoracotomy 0 0 0 0
Others 41 0.0 0 (1]
Total 198 525 0 9 (4.5
Cases  30-day mortality Hospital mortality By VATS
Hospital  After dischurge
Primary malignant tumor 147 1(0.68) 0 107 26
Metastatic malignant tumor 232 0 0 2(0.9) 34
Benign tumor 373 0 0 0 199
Total 752 1 (0.1 0 304 259
Cases 30-day mortality Hospital By
" - mortality VATS
Hospital After
discharge
7. Mediastinal umor 4.671 6 (0.13) Q 7.1 2,425
Thymoma* 1,842 2 (0.1) 0 2.0 639
Thymic cancer 271 207 0 3 (L. 56
Thymus carcinoid 38 0 0 0 15
Germ cell tumor 231 104 0 i (04) 80
Benign 159 0 0 0 72
Malignant 72 1 (14 0 1{14) 8
Neurogenic tumor 495 0 0 0 412
Congenital cyst 906 0 0 0 759
Goiter 115 0 0 0 28
Lymphatic tumor 210 1(0.5) 0 1 (0.5) 124
Excision of pleural recurrence of 93 (] 0 4] 35
thymoma
Others 470 0 0 0 257
Cases  30-day morality Hospital mortality By VATS
Hospital  After discharge
8. Thymectomy for myasthenia gravis 446 0 0 0 171
With thymoma 302 1(0.3) 0 2(0.7) 81
@ Springer
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Table 11

: . Cases 30-day mortality Hospital
9. Operation for non-ncoplasmic maortality
disease Hospital After discharge
Infla tory pul B
g.*) nflammatory pulmonary 9. Operation for non-neoplasmic 22,367 10905 2000 181 0.8)
iscase N
disease
Cases  30-day mortality Hospital mortality By VATS
Hospital  After discharge
(A) Inflammatory pulmonary disease 3,405 4 (0.1) 0 702 2,556
Tuberculous infection 107 0 4] 0 70
Mycobacterial infection Si4 0 0 0 395
Fungal infection 439 409 [¢] 5(LD 218
Bronchiectasis 93 0 o 0 60
Tuberculous nodule 335100 0 (] 291
Inflammatory pseudo tumor 1007 O Q Q 812
Values i thesi Intrapulmonary lymph node 175 0 0 0 161
alucs in parcnthesis ﬂ',’prSEH[ g .
wmortality % Others 719 0 0 20.3) 549
Table 12 . Cases 30-day mortality Hospital mortality By VATS
9. Operation for non-neoplasmic
disease Hospital Alter discharge
(B) Empyema
Acute empyema 1,710 29 (1.7 Q0 61 (3.6) 1,142
With fistula 348 15 (4.3) 0 42 (12. 97
Without fistula 1,349 13 (1.0) 0 18(1.3) 1,037
Unknown 13 1 (7.7 0 1.1 8
Chronic empycma 540 5(0.9) 0 15 (2.8) 133
With fistula 274 4(1.5) 0 10 (3.6) 44
Without fistula 263 1(0.4) Q0 5(L.9) 87
Unknown 3 0 0 0 2
Valuc; in parenthesis represent Total 2250 34 (1.5) 0 76 3.4 1,275
mortality %
Table 13
9. Operation for non-neoplasmic disease
(C) Descending necrotizing mediastinitis
Cases 30-day mortality Hospital mortality By VATS
Hospital After discharge
(C) Descending necrotizing mediastinitis 92 6 (6.5) 0 7(7.6) 50
Values in parenthesis represent mortality %
Table 14 . Cases  30-day mortalit Hospital By VATS
. Y Y ¥ Y
9. Operation for non-neoplasmic mortality
disease Hospital After discharge
(D) Bullous disease
(D) Bullous discasc 569 0 0 2 (0.4) 443
Emphysematous bulla 438 0 0 2(0.5) 355
Bronchogenic cyst 74 0 0 0 58
Vﬂlue§ in garen(hesm represent Emphysema with volume 22 0 0 0 16
mortafity % reduction surgery
LVRS lung volume reduction Others 35 0 0 0 14

surgery
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Table 15

9. Operation for non-ncoplasmic
disease

(E) Pneumothorax

Values in parenthesis represent
mortality %

Table 16

9. Operation for non-ncoplasmic
disease

(F) Chest wall deformity

Values in parenthesis represent
mortality %

Table 17

9. Operation for non-neoplasmic
discase

(G) Diaphragmatic hernia

Values in parenthesis represent
mortality %

Cases  30-day mortality Hospital mortality By VATS
Hospital ~ After discharge

(E) Pneumothorax 14,410 37 (0.3 1000 53(0.4) 13,555

Spontaneous prewmothorax

Operative procedure
Bullectomy 3588 3(008) 0 3(0.08) 3400
Bull y with additi p d 7750 L0 0 1 (0.0 7,456
Coverage with artificial material 73714 1(O0h 0 100 7,088
Parictal pleurcctomy d 00 0 0 33
Coverage and parictal pleurectomy 8 0 0 0 81
Others 258 0 0 0 254
Others 475 306 0 0 432
Totul 11814 7. 0 4(0.0) 11,288

Secomdary preumothorax

Associated disease
COoPD 1977 19, LoD 25 (1.3) 1,748
Tumorous disease 92 333 0 6 (6.5) 75
Catamenial 153 0 0 ] 152
LAM 38 2320 0 2 33
Others (excluding pneumothorax by trauma) 333 92 o 16 (4.8) 258
Unknown 3 1
Operative procedure
Bullectomy 28 50179 0 8 (28.6) 344
i y with additional p 1881 1900 1 29 (1.5 1,656

Coverage with astificial material L707  14(0.8) 1 (0.00) 23(1L3) 1,506
Parietal pleurectomy 21 0 0 0 20
Coverage and purietal pleurectomy 16 163 0o 1(6.3) 13
Others 137 429 0 5(3.6) "7
Others 30 9an 0 12 (3.6) 2064
Unknown 4 0 Q 0 3
Total 2,243 33(L5) 1004 49 2.2 2,267

Cuses 30-day mortality Hospital mortality
Hospital After discharge
(F) Chest wall deformity 415 0 0 0
Funnel chest 393 0 0 0
Others 22 0 0 0
Cases  30-day mortality Hospital mortality By VATS
Hospital  After discharge
(G) Diaphragmatic hernia 112 37 0 4 (3.6) 34
Congenital 54 1(1.9) 0 237 1
Trauvmatic 38 2.3 0 2(33) 7
Others 30 0 0 0 16
4] Springer

590




758 Gen Thorac Cardiovasc Surg (2014) 62:734-764

Table 18

: i Cases 30-day mortality Hospital mortality By VATS
9. Operation for non-ncoplasmic
disease Hospital After discharge
(H) Chest trauma
(H) Chest trauma 393 18 (4.6) 1(0.25) 20 (5.1 127

Table 19

8 . Cases  30-day mortality
9. Operation for non-neoplasmic

Hospital mortality By VATS

disease Hospital  After discharge

(1) Other respiratory surgery

(I) Other respiratory surgery 727 7.0 0 14 (1.9) 392
*# Includes those with Arteriovenous malformation* 95 1(1.D) Q I 73
myasthenia gravis Pulmonary sequestration 126 0 0 0 68
Values in parenthesis represent Others 506 6(1.2) 0 13 (2.6) 251
mortality %
Table 20 X Cases 30-day mortality Hospital
10. Lung transplantation — mortality
Hospital After i
discharge
Single lung transplantation from brain-dead donor 16 0 0 1(6.3)
Bilateral lung transplantation from brain-dead donor 18 0 0 0
Lung transplantation from living donor 10 0 0 0
Total of lung transplantation 44 0 0 1(23)
Values in parenthesis represent Donor of living donor lung transplantation 17 0 0 0
mortality %
Table 21
1. Video-assisted thoracic surgery
Cases 30-day mortality Hospital mortality
Hospital After discharge
1 1. Video-assisted thoracic surgery 54616 83 (0.2) 5(0.01) 141 (0.3)

Values in parenthesis represent mortality %
(Including thoracic sympathectomy [46)

Table 22
12. Tracheobronchoplasty

Cases  30-day mortality

Hospital mortality

Hospital  After discharge
12. Tracheobronchoplasty 554 3 (0.5) 1(0.2) 9 (1.6)
Trachea 105 0 0 2(1.9)
Sleeve resection with reconstruction 358 0 0 0
Wedge with simple closure 29 0 0 I
Wedge with patch closure 1 0 0 0
Total laryngectomy with tracheostomy 2 0 0 1
Others 15 0 0 0
Cardinal reconstruction 7 0 0 0
Sleeve pneumonectomy 16 0 0 1(6.3)
Sieeve lobectomy 383 3(0.8) 1(0.3) 6 (1.6)
Sleeve segmental excision 12 0 0 0
Bronchoplasty without lung resection 12 0 0 0
Values in parenthesis represent Others 19 0 0 0

mortality %

@ Springer

591




Gen Thorae Cardiovase Surg (2014) 62:734-764

759

Table 23

o Cases 30-day mortality Hospital mortality
13, Pediatric surgery
Hospital After discharge
Values in parenthesis represent 3 pedinric surgery 417 10.2) 0 1(0.2)
mortality %
Table 24 . Cases  30-day mortality Hospital mortality
14. Combined rescction of
neighboring organ(s) Hospital ~ After discharge
I14. Combined rescetion of neighboring organ(s) 1002 5 (0.5) 3 (0.3) 15 (L.5)
(A) Primary lung cancer (organ resected)
Aorta 9 1{Ln 0 LD
Superior vena cava 35 0 0 2(5.7)
Brachycephalic vein 12 183 0 1(8.3)
Pericardium 171 106 0 3(1.8)
Pulmonary artery 184 0 0 210
Left atrium 33 1@ 0 1 (3.0)
Diaphragm 94 0 0 (LD
Chest wall (including ribs) 494 204 1(02) 1224
Vertebra 3 0 0 260
Esophagus 70 0 0
Total 1069 6(0.6) 1(0.D 25(2.3)
(B) Mediastinal tumor (organ resected)
Aorta 20 0 Q
Superior vena cava 5 1(1.8) 0O 1(1.8)
Brachycephalic vein 85 0 0 1(1.2)
Pericardium 238 104 0 1 (0.4)
Pulmonary artery 10 0 0
Left atrium 0 0 0 [}
Diaphragm 24 0 0 0
Chest wall (including ribs) 16 0 0 0
Vertebra 6 0 0 0
Esophagus 30 4] 0
Lung 290 © 0 0
Values in parenthesis represent Total 720 203 0 3(0.4)

mortality %

Table 25
15. Operation of lung cancer invading the chest wall of the apex

Cases 30-day mortality Hospital mortality
Hospital After discharge
15. Operation of lung cancer invading the chest wall of the apex 128 0 0 1 (0.01)

Values in parenthesis represent mortality %

Includes tumors invading the anterior apical chest wall and posterior apical chest wall (superior sulcus tumor, so-called Pancoast type)
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(C) Esophageal surgery

During 2012 alone, a total of 12,315 patients with esoph-
ageal diseases were registered from 355 institutions
(response rate: 95.4 %), affiliated to the Japanese Associ-
ation for Thoracic Surgery and/or to the Japan Esophageal
Society. Among these institutions, 20 or more patients
underwent esophageal surgeries within the year of 2012 in
184 institutions (33.2 %), which shows definite shift of
esophageal operations to high volume institutions when
compared to the data of 2011 (22.9 %) (Table 1) Of 2,281
patients with a benign esophageal disease, 1,141 (50.0 %)
patients underwent surgery, and 30 (1.3 %) patients
underwent endoscopic resection, while 1,110 (48.7 %)
patients did not undergo any surgical treatment. (Table 2)
Of 10,034 patients with a malignant esophageal tumor,
7,859 (78.3 %) patients underwent resection, esophagec-
tomy for 6,055 (60.3 %) and endoscopic mucosal resection
(EMR) or endoscopic submucosal dissection (ESD) for
1,804 (18.0 %), while 2,175 (21.6 %) patients did not
undergo any resection. (Tables 3, 4) The decrease of reg-
istered patients with nonsurgically treated benign esopha-
geal diseases is obvious during 2011 and 2012. The
patients registered, particularly those undergoing nonsur-
gical therapy for a malignant esophageal disease, have
been increasing since 1990 (Fig. 1).

Among benign esophageal diseases (Table 2),
esophageal varices, hiatal hernia, achalasia and esoph-
agitis (including reflux esophagitis) were the most
common conditions in Japan. On the other hand, spon-
taneous rupture of the csophagus, benign esophageal
tumors and congenital esophageal atresia were common
diseases which were surgically treated. The thoraco-
scopic and/or laparoscopic procedures have been widely
adopted for benign esophageal diseases, in particular
achalasia, hiatal hernia and benign tamors. Open sur-
gery was performed in 828 patients with a benign
esophageal disease with 30-day mortality in 5 (0.6 %),
while thoracoscopic and/or laparoscopic surgery was
performed for 233 patients with 0 (0.0 %) of the 30-day
mortality The difference in these death rates between
open and scopic surgery seems to be related to the
conditions requiring open surgery.

The majority of malignant diseases were carcinomas
(Table 3). Among esophageal carcinomas, the incidence of
squamous cell carcinoma was 91.8 %, while that of ade-
nocarcinomas including Barrett cancer was 5.7 %. The
resection rate for patients with a squamous cell carcinoma
was 77.6 %, while that for patients with an adenocarci-
noma was 91.5 %.

According to location, cancer in the thoracic esophagus
was the most common (Table 4). Of the 3,793 patients
(378 % of total esophageal malignancies) having

@_ Springer

superficial esophageal cancers within mucosal and sub-
mucosal layers, 1,759 (46.3 %) patients underwent esoph-
agectomy, while 1,802 (47.5 %) patients underwent EMR
or ESD. The 30-day mortality rate and hospital mortality
ratc after csophagectomy for patients with a superficial
cancer were 0.6 and 1.5 %, respectively. There was no
EMR or ESD-related death. Advanced esophageal cancer
invading deeper than the submucosal layer was observed in
6,231 (62.1 %) patients. Of the 6,231 patients with
advanced esophageal cancer, 4,288 (68.8 %) underwent
esophagectomy, with 0.8 % of the 30-day mortality rate,
and with 2.4 % of the hospital mortality rate.

Multiple primary cancers were observed in 1,644
(16.4 %) of all the 10,034 patients with esophageal cancer.
Synchronous cancer was found in 868 (52.9 %) patients,
while metachronous cancer (found before esophageal
cancer) was observed in 772 (47.0 %) patients. The
stomach is the commonest site for both synchronous and
metachronous malignancy followed by head & neck cancer
(Table 4).

Among esophagectomy procedures, transthoracic
csophagectomy through right thoracotomy was the most
commonly adopted for patients with a superficial cancer
as well as for those with an advanced cancer (Table 5).
Transhiatal esophagectomy commonly performed in
Western countries was adopted in only 4.4 % of patients
having a superficial cancer who underwent esophagec-
tomy, and in 2.0 % of those having an advanced cancer
in Japan. The thoracoscopic and/or laparoscopic
esophagectomy were adopted for 855 patients (48.6 %)
with a superficial cancer, and for 1,193 patients
{27.8 %) with an advanced cancer. The number of cases
of thoracoscopic and/or laparoscopic surgery for super-
ficial or advanced cancer has been increasing for these
several years (Fig. 2).

Combined resection of the neighboring organs during
resection of an esophageal cancer was performed in 334
patients (Tables 5, 6). Resection of the aorta together with
the csophagectomy was performed in 2 cases. Tracheal
and/or bronchial resection combined with esophagectomy
was performed in 23 patients, with the 30-day mortality
rate at 4.3 % and the hospital mortality rate at 13.0 %.
Lung resection combined with esophagectomy was per-
formed in 69 patients, with the 30-day mortality rate at 0 %
and the hospital mortality rate at 1.4 %.

Salvage surgery after definitive (chemo-)radiotherapy
was performed in 256 patients, with the 30-day mortality
rate at 2.7 % and with the hospital mortality rate at 6.3 %.
(Table 5).

Lastly, in spite of the efforts of the Committee to cover
wider patient populations to this annual survey, the
majority of the institutions which responded to the
questionnaire were the departments of thoracic or
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esophageal surgery. It should be noted that larger number  our effort for complete survey through more active col-
of patients with esophageul diseases should have been  laboration with the Japan Esophageal Society and other
treated medically and endoscopically. We should continue  related societies.

16000
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12000
§ 10600 # Malignant Esophageal disease Operation(-)
5 # Malignant Esophageal disease EMR

8000

3 & Malignant Esophageal disease Operation{+}
§ 6000 & Benign esophageal diseases Operation(-)

# Benign esophageat diseases EMR

= Benign esophageal diseases Operation(+)

0 = B = = i g = = = <
198619871988195919901991 19921993 19941995 1996 199719981999 20002001 2002 2003 20042005 2005 112012
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Fig. 1 Annual trend of in-pati with esophageal diseases, £MK endoscopic mucosal resection (including endoscopic submucosal)
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c
2
@
g 1500
o
-
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E 1000 phag
£ & for superficical esophageal cancer
E
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1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
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Fig. 2 Annual trend of vid: isted csoph, tomy for esophageal malignancy

Table 1 Distribution of number of esophageal operations in 2012 in each institution

Esophageal surgery

Number of operations in 2012 Benign esophageal diseases Malignant esophageal disease Benign + malignant
0 262 116 86
14 228 99 99
5-9 34 73 81
10-19 22 98 105
20-29 4 45 48
30-39 3 32 35
40-49 0 30 30
=50 2 62 71
Total 555 . 555 555
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Table 2 Benign esophageal diseases

Operation (+) Endoscopic  Operation  Total
resection (-
Number of patients 30-day mortality ‘ Hospital mortality
Toal Open T/L*3  Open surgery T3 Tatal Open TIL*3
Total Hospital  After Towtl  Hospital ~ After Raid
discharge discharge
1. Achalasia 99 129 61 o0 0 0 ) 0 0 0 0 0 B 230
2. Benign wmor 37 37 0 0 4] o 0 0 0 L] 0 30 13 17
(1} Leiomyoma 16 2 2 0 0 0 0 0 0 0 0 0 12 9 67
(2) Cyst 7003 40 0 0 0 0 ] a 0 0 0 1 8
(3) Others 2110 oo 0 0 o 0 0 o 0 0 18 3 42
(4) Not specified o 0 0o 0 0 4 0 0 0 0 0 0 0 0
3. Diverticulum w22 6 0 0 0 0 0 0 ] 0 0 14 1
4. Hiatal hernia 382 284 98 0 0 [ 0 0 0 0 0 0 136 518
5. Spontancous rupture 86 79 AR BT O % N 0 0 0 1 30 9 95
of the esophagus
6. Esophago-tracheal 1413 (] a 0 o 0 a 1 a0 1 25
fistula
7. Congenital KL ) o0 0 0 0 0 0 0©0) 0 0 o s
esophageal atresia
8. Congenital 12 n 1 0 0 0 0 [ 0 Q ] 0 9 i)
esophageal stenosis
9. Corrosive stricture of oo 10 0 0 0 0 0 a 9 0 18 29
the esophagus
10. Esophagiis. M3 2 0 0 0 o 4] 0 269 2063 0 197 23t
LEsaphageal uleer
11, Esophageal varices 235 167 8 106 106 0 0 0 0 LOH 1006 0 608 843
(1} Laparotomy KIS ) 8 0 0 0 0 o 0 000 0 0 3
(2 Others 0 [} 0 0 0 0 0
(3} Scleratherapy 0 o 0 0 0 0 497 497
12. Others 030 0 3300 33000 0 0 0 [ 3(75) 3100 O 55 95
Total L4188 133 5006 506 0 [ 0 0 8§07 $1.0 0 30 1110 2281
Values in parenthesis represent mortality 5%
T/L thoracoscopic and/or laparescopic
Table 3 Malignant esophageal Resection (+) Resection (=) Total
discases (histologic
classification) Carcinomas 7.823 2,133 9,956
1. Squamous cell carcinoma 7.097 2,044 9,141
2. Basaloid(-squamous) carcinoma 86 i 97
3. Carcinosarcoma 36 2 38
4. Adenocarcinoma in the Barrett's esophagus 315 26 341
5. Other adenocarcinoma 200 2 222
6. Adenosquamous carcinoma 32 2 34
7. Mucoepidermoid carcinoma 4 0 4
8. Adenoid cystic carcinoma 4 0 4
9. Endocrine cell carcinoma 35 13 48
10. Undifferentiated carcinoma 8 9 17
11. Others 6 4 10
Other malignancics 22 7 29
1. Malignant non-epithelial tumors 7 1 8
2. Malignant melanoma 14 5 19
3. Other malignant tumors 1 1 2
Not specified 14 35 49
Rcsccfion: including endoscopic Total 7859 2175 10,034
resection
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Table 4 Malignant esophageal Operation (+) EMR or  Operation  Total
discase (clinical characteristics) ESD =)
Cases  30-duy mortality Hospital
mortality
“Total Hospital  After
discharge
L. Esophageul cancer 6,055 4708 4507 2000 131 22) L84 2,175 10,034
Location 0
(1) Cervical esophagus 215 209 209 0 837 78 164 457
(2) Thoraeic esophagus 5022 4309 4208 1(0.0) 4 @23y 1506 1.845 8,373
(3) Abdominal esophagus 5520 2040 102) 1.2 B (14 78 78 708
{4) Multiple cancers 260 0 0 0 [ (Y] 118 70 449
(5) Others/nat described i0 [ 0 0 24 8 47
‘Tumor depth
(A} Superficial cancer 1759 11060 10(0.6) 10D 26(1.5) 1,802 232 3393
(B) Advanced cancer 4288 36(08) 3508 100 104 (2.4 0 1943 6.231
(C) Not specified 8 2 0 10
2. Multiple primary cancers 967  8¢0.8) 7O 1{0.H) 20 2.1 364 313 1644
1) Synchronous 558 3(0.5) 204 1(0.2) 9 (L6 138 172 868
(1) Head and neek 177 1{0.6) 1 (0.6) 0 2(L1 60 45 282
(2) Stomach 20 0y 0 0 4(1.8) 35 55 31
(3) Others 137 20.% 0 107 107 27 54 218
) Triple cancers 23 0 14.3) 0 287 16 18 57
2) Metachronous 409 5.2y 502 0 naen 225 138 7
Values in purenthesis represent (1) Head and neck 2 204 2024 0 224 93 30 205
mortality % (2) Stomach 132 2.5 2(13) 0 6 (4.5) 51 45 228
EMR cndoscopic mucosal resection (3) Others 171 10 1 (0.6) 0 2(L.2) 48 43 262
(including pic submucos (4) Triple cancers 4 0 0 0 12 Y 17 7
dissection)
Table 5 Malignant esophageal discase (surgical procedures)
Cases  Operation (+) EMR
30-day mortality Hospital Tl wpic and/or lag pic procedure IQ‘I;D
mortality
Hospital ~ After Cases  30-day mortality Hospital
discharge mortality
Hospital  After
discharge
Superficial cancer
Esophagectomy 1759 1040.6) 1(0.1) 26 (1.5) 855 610.7) 0 13 (1.5} 1802
(1) Transhiatal esophagectomy 76 1(1.3) 0 2(2.6) 6 0 0 0
)T } ic (1) esoph: y and L1387 9(0.6) 10D 21 (1.3) 735 6 (0.8) 0 12 (1.6)
(3) Transthoracie (It.) esophagectomy and reconstruction 54 0 0 1(1.9) 4 0 4] 0
(4) Cervical esophageal resection and reconstruction 18 0 0 0 3 0 0 ]
(5) Two-stage operation 27 0 0 0 7 0 0 0
(6) Others 184 © 0 1(0.5) 76 0 Q (1]
(7) Not specified 13 0 0 i 24 0 0 1(4.2)
Advanced cancer v
Esophagectomy 4288 35(0.8) 110.0) 424) 1193 8{0.7) 0 21(1.8) 0
(1) Transhiatal esophagectomy 84 1(1.2) 0 6 (1.1) 8 0 0 ]
)T ic (1t.) esopl y and ion 3479 2206 0 792.3) Loo4 S50 0 18 (1.8)
(3) Transthoracic (It.) esophagectomy and reconstruction 227 2(0.9) 1(0.4) 3(L3) 32 0 0 0
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Table § continned

Cases  Operation (+) EMR
30-day mortality Hospital ~ Thoracoscopic and/or laparoscopic procedure (;ZrSD
mortality
Hospital ~ After Cases 30-day mortality Hospital
discharge mortality
Hospital After
discharge
{4) Cervical esophageal resection and reconstruction 120 207 0 433 6 0 0 0
(5) Two-stage operation 96 22 0 5¢6.2) 18 1 (5.6) ] 1 (5.6)
(6) Others/not specified 268 5¢(1.9) 0 6(2.2) 16 2 (LD 0 2(L7)
{7) Not specified 14 L.y 0 L(7.1) 9 00.0) 0 o
(Depth not specified) 8 0 0 1¢12.5)
Combined resection of other organs 334 2(0.6) 0 9(2.7)
(1) Aorta, 2 0 0 0
(2) Trachea, bronchus 23 i (4.3) 0 3(13.0)
(3) Lung 69 QO 0 L4
(4) Others 240 1(0.4) 0 S@.n
Salvage surgery 256 7(2.7) a 16 (6.3) EIS 1(3.2) 0 4(12.9) 35
Values in parenthesis represent mortality %
Table 6 Mortality after combined rescetion of the neighboring organs
Yeur Esophagectomy Combined resection
Aorta Tracheobronchus Lung Others
a b ¢ (%) a b c (%) a b ¢ (%) a b ¢ (%) a b c (%)
1996 4,194 120 2.86 7 3 42.86 24 0 0.00 50 2 4.00 78 4 5.3
1997 4,441 127 2.86 | 0 0.00 34 5 1“7 56 1 .79 94 3 3.19
1998 4,878 136 2.79 4 0 0.00 29 4] 0.00 74 1 1.35 128 2 1.56
1999 5,015 16 2.31 5 0 0.00 23 2 8.70 68 0 0.00 122 1 0.82
2000 5,350 81 151 2 0 0.00 23 2 8.70 69 0 0.00 96 1 1.04
2001 5,521 110 1.99 1 0 0.00 206 1 3.85 83 3 3.61 99 2 2.02
2002 4,904 66 1.35 3 I 3333 20 2 10.00 63 0 0.00 63 1 1.59
2003 4,639 45 0.97 0 0 0.00 24 2 8.33 58 4] 0.00 88 1 [NES
2004 4,739 64 135 2 0 0.00 17 0 0.00 59 5 8.47 119 2 1.68
2005 5,163 52 1.01 i 0 0.00 11 1 9.09 67 i 1.49 73 1 1.37
2006 5.236 63 1.20 0 0 0.00 17 0 0.00 62 2 3.23 122 3 2.46
2007 4,990 60 1.20 0 0 0.00 25 1 4.00 44 1 227 138 2 1.45
2008 5,124 63 1.23 0 0 0.00 17 1 5.88 48 1 2.08 185 0 0.00
2009 5,260 63 1.20 0 0 0.00 19 2 10.53 58 2 345 211 3 142
2010 5,180 45 0.87 2 0 0.00 33 0 0.00 58 0 0.00 245 5 2.04
2011 5430 38 0.70 4 ] 0.00 26 0 0.00 41 0 0.00 179 5 279
2012 6,055 47 0.78 2 0 0.00 23 1 4.35 69 0 0.00 240 i 0.42
Total 86,119 1,040 .21 26 4 15.38 273 16 5.86 753 16 212 1,220 23 1.89

a number of patients who underwent the operation, b number of patients died within 30 days after operation, ¢ % ratio of b/a, i.e., direct operative

mortality
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A Multicenter Long-Term Study of Imatinib Treatment for Japanese
Patients With Unresectable or Recurrent Gastrointestinal Stromal Tumors

KYOICHI OGATA, mo, m,"* ERITO MOCHIKI, Mp, tp,” HITOSHI OJIMA, mo, po,> NORIHIRO HAGA, mp, phd,*
MINORU FUKUCHI, mo, pho,” RYUUSUKE AIHARA, mp, php,” HIROYUKI ANDO, s, pho,*
NOBUYUKI UCHIDA, mp, vio,® YOSHITAKA TOYOMASU, mo, ro,! MASAKI SUZUKI, mo,'

AKIHARU KIMURA, mp,' NORIMICHI KOGURE, mp,’ TAKEHIKO YOKOBORI, mp, pip, '
TETSURO OHNO, mp, rho,” anp HIROYUKI KUWANO, mp, pho’

! Department of General Surgical Science, Gunma University Graduate School of Medicine, Maebashi, Gunma, Japan
“Department of Dié!oslf‘ve Tract and General Surgery, Saitama Medical Center, Saitama Medical University, Kawagoe, Saitama, Japan
Deparlment of Gastrointestinal Surgery, Gunima Prefectural Cancer Center, Ota, Gunma, Japan
“Department of Surgery, Utsunomiya National Hospital, Utsunomiya, Tochigi, Japan
*Department of Surgery, Saiseikai Macbashi Hospital, Maebashi, Gunma, Japan
"Depagment of Surgery, Haramachi Red Cross Hospital, Agatsuma, Gunma, Japan
“Department of Surgery, Chichibu Hospital, Chichibu, Saitama, Japan

Background and Objectives: This multicenter study, which was conducted in northern Kanto, Japan, aimed to assess the efficacy of imatinib
mesylate against advanced or recurrent gastrointestinal stromal wimors (GIST).

Methods: The clinicopathological data of 234 GIST patients who were treated at one of the 1 participating hospitals from 2001-2011 were
retrospectively reviewed, Imatinib was administered as a first-line therapy in cases involving unresectable discase or postoperative recurrence (41
cases), The median follow-up period was 4.0 years,

Resul(s: After a median follow-up period of 4.0 years, the patients treated with imatinib (n =41) exhibited [~, 3-, and 5-year overall survival (OS)
rates o 92.3%, 74.9%, and 53.8%, respectively. In univariate and multivariate analyses, imatinib dose reduction and achieving a complete or partial
response were found to be associated with increased OS.
Conclusions: Long-term imatinib tr is reco

fed for patients with non-progressive disease. If patients experience significant toxicities,

temporary dose reduction might be useful.
J. Surg. Oncol. 2014;110:942--946.  © 2014 Wiley Periodicals, Inc.

Key Worbs: GIST; imatinib; recurrence

INTRODUCTION

Gastrointestinal stromal tumors (GIST), which are considered to
originate from the interstitial cells of Cajal, are the most common type of
mesenchymal tumor affecting the gastrointestinal tract. Approximately
85-95% of GIST are positive for Kit protein and have mutations in their
KIT or plaelet-derived growth factor receptor alpha (PDGFRA)
genes [1-3].

Tmatinib mesylate (Gleevee ", Glivee™; Novartis Pharma AG, Basel,
Switzerland) is a sclective inhibitor of tyrosine kinases, including Kit,
PDGFRA, and the product of the breakpoint cluster region-Abelson
murine leukemia viral oncogene homolog | (BCR-ABL) fusion gene.
Imatinib treatment has been demonstrated to improve the prognosis of
patients with advanced GIST [4], so it is now used around the world
as a first-line treatment for patients with unresectable or metastatic
GIST. However, molecularly targeted drugs such as imatinib have
unique features and achicve different outcomes from conventional
chemotherapy, and there is only limited data available concerning the
long-term outcomes of imatinib treatment in Japanese or Asian patients
with advanced or recurrent GIST [5.6].

Although GIST is the most common form of sarcoma affecting the
gastrointestinal tract, population-based studies have demonstrated that
they only exhibit an annual incidence of approximately 10-20 cases per
million [7,8). The population of Gunma prefecture is about 2 million so
the number of GIST patients seen at individual hospitals in the prefecture
will be very low. We retrospectively collected the data of 234 Japanese
GIST patients from [1 hospitals in the northern Kanto region, which
includes Gunma and Saitama prefectures, as part of the GREAT study

© 2014 Wiley Periodicals, Inc.

(Gunma GIST Rescarch Evaluation Analysis Treatment Study). In the
present study, we examined the efficacy and survival outcomes of
imatinib treatment for Japanese patients with unresectable or recurrent
GIST.

MATERIALS AND METHODS

This study examined 234 patients that were pathologically diagnosed
with GIST between 2001 and 2011 and treated at the Department
of General Surgical Science, Gunma University Graduate School of
Medicine, or the Departments of Surgery or Gastroenterology at one of
10 hospitals in Gunma or Saitama prefecture. The hospitals that
participated in this study are shown in Table I. All of the wmors were
immunohistologically diagnosed as GIST by the pathologists at each
hospital. Two hundred and fourteen of the 234 tumors were diagnosed
using surgical specimens, and 20 umors were diagnosed from biopsy
samples without surgery. Clinicopathological data, including information
regarding age, gender. tumor location, and macroscopic and histological
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