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Surgical Treatment of Lung Cancer
Involving the Neighboring Structures

Kohei Yokoil

ABSTRACT — In the majority of patients lung cancer are only detected at advanced stages, they are mostly treated
with chemotherapy or radiotherapy, or both, and the prognoses are usually poor. At present surgical resection is the
only reliable curative method for the treatment of patients with lung cancer, and combined resection of the primary
tumor and involved neighboring structures is performed when possible in patients with locally advanced disease. Tu-
mors with direct extrapulmonary extension have been subdivided on the basis of the anatomic extent of disease and
its potential for surgical treatment in the TNM classification for lung cancer: T3 lesions with limited, circumscribed ex-
trapulmonary extension are considered potentially surgically resectable, whereas T4 tumors with extensive extrapul-
monary extension are considered unresectable. Although surgical treatment for T3 lesions is generally accepted, the
outcome is frequently not satisfactory. On the other hand, advanced surgical techniques are now being applied for T4
lesions due to the improvement of surgery and anesthesiology and progress in combined treatment modalities. This
article reviews the results of surgical therapy for patients with lung cancer invading neighboring structures, including
chest wall, superior sulcus, diaphragm, tracheal carina, left atrium, superior vena cava, aorta, and vertebrae. Further-
more, the surgical treatment of carcinomatous pleuritis is also assessed, and the role and future direction of surgical
resection for locally advanced lung cancer is discussed. (JJLC. 2006;46:91-99)
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Table 1. Involved Neighboring Organs Found
in Lung Cancer Surgery!

Involved organ Number of patients

No involved organ 6226
Parietal pleura 358
Chest wall 354
Mediastinal pleura 118
Diaphragm 71
Pericardium 143
Left atrium 53
Right atrium 6
Superior vena cava 45
Inferior vena cava 1
Pulmonary artery 58
Pulmonary vein 37
Aorta 40
Esophagus 18
Vertebra 30
Others 61

Table 2. Results of Patients With Resected Lung Cancer Involving the Chest Wall

First author Vear Number of g:snc}gtlieotﬁ ?Tﬁ)srrtagﬁli\t/s 5-year survival (%) by node status * Overall 5-3;ear*
patients rate (%) (%) NO N1 N2 survival (%)
Downey? 1999 269 65 5.7 49 27 15 32
Magdeleinat* 2001 201 83 7.0 25 20 21 24
Facciolo® 2001 104 100 0 67 100 18 61
Burkhart$ 2002 9 100 6.3 44 26 T 39
Matsuoka’ 2004 97 78 44 40 6 34
Doddoli® 2005 309 100 78 40 24 8 31

*: Survivals of patients with complete resection.
T: 5-year survival of patients with N1 or N2 disease.
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Table 3. Results of Patients Treated Surgically for Superior Sulcus Tumor

. Pathologic  Median
. Complete Operative .
. . Induction N . complete  survival Overall 5-year
First author Year Number of patients treatment resection mortality response  time (M) survival (%)
rate (%) (%) &)) ’
Martinod!® 2002 139 (T3 94, T4 45) various 81 7.2 35
Wright!! 2002 35 (T3 25, T4 10) RT 20 80 0 11 49 (4-year)
CT +RT 15 93 0 67 84 (4-year)
Kunitoh!? 2003 76 (T3 64, T412) CT + RT 69 20 18 76 (1-year)
Rusch®? 2003 110 (T3 78, T4 32) CT + RT 75 34 36 33 41
Goldberg!* 2005 39 (T336, T43) CT + RT, RT 67 51 29 40 48
Kwong! 2005 37 (T332, T45) CT + RT 97 2.7 41 32
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Table 4. Results of Patients With Resected Lung Cancer Involving the Diaphragm

) Number of Complete Operati.ve 5-year survival (%) by node status * Overall 5-year
First author Year . resection rate mortality . o) %
patients (%) NO N1 N2 survival (%)
Rocco® 1999 14 27 0 0 20
Riquet? 2000 65 91
Yokoi* 2000 63 87 28 20 0 23

*. Survivals of patients with complete resection.
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Table 5. Results of Patients With Resected Lung Cancer Involving the Tracheal Carina

) Number of Compl_ete Operati.ve 5-year survival (%) by node status Overall 5-year
First author Year tent resection mortality ival (%)
patients rate (%) (%) NO N1 N2 survival (%
Dartevelle® 1997 60 100 6.6 0 42
Mitchell?* 2001 60 85 8.3 51 32 12 * 42
Mezzetti® 2002 27 74 50 12 0 20
Regnard? 2005 65 94 77 38 T 5 27

*: b-year survival of patients with N2 or N3 disease.
T: 5-year survival of patients with NO or N1 disease.

Table 6. Results of Patients With Resected Lung Cancer Involving the Left Atrium

Complete resection rate

Operative mortality Overall 5-year survival

First author Year Number of patients % %) (%)
Tsuchiya® 1994 44 22

Ratto® 2004 19 58 0 14 *
Spaggiari® 2005 15 100 0 39 (3-year)

*: The median survival time was 25 months.
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Table 7. Results of Patients With Resected Lung Cancer Involving the Superior Vena Cava

First author Year

Complete resection rate

Operative mortality Overall 5-year survival

Number of patients (% (%) (%)
Dartevelle? 1997 14 71 31
Spaggiaris! 2004 109 73 119 21 *
Suzuki® 2004 40 70 10.0 24
Shargall® 2005 15 93 14.3 57 (3-year)

*: The median survival time was 11 months.

Table 8. Results of Patients With Resected Lung Cancer Involving the Aorta

Complete resection rate

Operative mortality Overall 5-year survival

First author Year Number of patients (%) (%) (%)
Tsuchiya?® 1994 28

Klepetko3! 1999 5 0 25 (4-year)
Ohta® 2005 16 75 125 48
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Table 9. Results of Patients With Resected Lung Cancer Involving the Vertebrae

Complete resection rate

Operative mortality Overall 5-year survival

First author Year Number of patients (%) (%) (%)
DeMeester36 1989 12 92 0 42
Gandhi®” 1999 17 65 0 54 (2-year)
Grunenwald?® 2002 19 79 0 14 *
Fadel® 2002 17 100 0 20

*. The 2-year survival was 53%.

Table 10. Results of Patients Who Underwent Extrapleural Pneumonectomy for Lung Cancer

With Carcinomatous Pleuritis

First author Year Number of patients Operative mortality (%) Overall 5-year survival (%)

Reyes® 1991 10 10.0 13

Yokoi¥! 2002 11 0 55

Shigemura*? 2003 5 0
b, ZTDH%BT T YAD2HEERD D b RO IGH R HTH Twiaw., ZLTEABDOAD % S EEMMN 2 8ED» S,
HEN, WTNIIBWTHFHASECHNIE R, BBXZE NEHEFROF M % MRS 5 720 o ik % it f7 9 5%
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SNTBY, 45D iSRRI EIRE (2 HE U 72 G g
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