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Surgery Alone and Surgery Plus Postoperative Radiation Therapy for Patients
with pT3NO Non-small Cell Lung Cancer Invading the Chest Wall

Young Je Park, M.D.*, Yong Chan Ahn, M.D.*, Do Hoon Lim, M.D.*, Kwhanmien Kim, M.D.**
Jhingook Kim, M.D.**, Young Mog Shim, M.D.**

Background: No general consensus has been available regarding the necessity of postoperative radiation therapy
(PORT) and its optimal techniques in the patients with chest wall invasion (pT3cw) and node negative (NO)
non-small cell lung cancer (NSCLC). We did retrospective analyses on the pT3cwNO NSCLC patients who received
PORT because of presumed inadequate resection margin on surgical findings. And we compared them with the
pT3cwNO NSCLC patients who did not received PORT during the same period. Material and Method: From Aug.
of 1994 fill June of 2002, 22 pT3cwNO NSCLC patients received PORT-PORT (+) group- and 16 pT3cwNO
NSCLC patients had no PORT-PORT (—) group. The radiation target volume for PORT (+) group was confined
to the tumor bed plus the immediate adjacent tissue only, and no regional lymphatics were included. The
prognostic factors for all patients were analyzed and survival rates, failure patterns were compared with two
groups. Result: Age, tumor size, depth of chest wall invasion, postoperative mobidities were greater in PORT (—)
group than PORT (+) group. In PORT (—) group, four patients who were consulted for PORT did not receive
the PORT because of self refusal (3 patients) and delay in the wound repair (1 patient). For all patients, overall
survival (OS), disease-free survival (DFS), loco-regional recurrence-free survival (LRFS), and distant metastases-free
survival (DMFS) rates at 5 years were 35.3%, 30.3%, 80.9%, 36.3%. In univariate and multivariate analysis, only
PORT significantly affect the survival. The 5 year OS rates were 43.3% in the PORT (+) group and 25.0% in
PORT (—) group (p=0.03). DFS, LRFS, DMFS rates were 36.9%, 84.9%, 43.1% in PORT (+) group and 18.8%,
79.4%, 21.9% in PORT(—) group respectively. Three patients in PORT (—) group died of intercurrent disease
without the evidence of recurrence. Few suffered from acute and late radiation side effects, all of which were
RTOG grade 2 or lower. Conclusion: The strategy of adding PORT to surgery to improve the probability not only
of local control but -also of survival could be justified, considering that local control was the most important
component in the successful treatment of pT3cw NSCLC patients, especially when the resection margin was not
adequate. Authors were successful in the marked reduction of the incidence as well as the severity of the acute
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and late side effects of PORT, without taking too high risk of the regional failures by eliminating the regional

lymphatics from the radiation target volume.

(Korean J Thorac Cardiovasc Surg 2004;37:845-855)
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Table 1. Patient Characteristics

Characteristics Total, N=40* PORT(—), N=16 PORT(+), N=22

Median age (range) 65 (50~77) 68 (52~77) 64 (50~72)

>65 years 16 (40.0%) 8 (50.0%) 8 (36.4%)

<65 years 24 (60.0%) 8 (50.0%) 14 (63.6%)
Sex

Male 35 (87.5%) 14 (87.5%) 20 (90.5%)

Female 5 (12.5%) 2 (12.5%) 2 (9.5%)
Preoperative performance status

ECOG 1 37 (92.5%) 15 (93.7%) 20 (90.9%)

ECOG 2 3 (75%) 1 (6.3%) 2 (9.1%)
Histology

Squamous cell carcinoma 19 47.5%) 8 (50.0%) 10 (45.5%)

Adenocarcinoma 12 (30.0%) 4 (25.0%) 8 (36.3%)

Large tell carcinoma 5 (12.5%) 2 (12.5%) 2 9.1%)

Adenosquamous cell carcinoma 3 (71.5%) 2 (12.5%) 1 (4.5%)

Others 1 25%) 0 (0%) 1 (4.5%)
Type of surgery

Pneumonectomy 4 (10.0%) 2 (12.5%) 1 (4.5%)

Lobectomy 36 (90.0%) 14 (87.5%) 21 (95.5%)
Depth of chest wall invasion

To parietal pleura 21 (52.5%) 7 (43.7%) 12 (54.5%)

To muscle or rib 19 (47.5%) 9 (56.3%) 10 (45.5%)
Method of chest wall resection

Extrapleural resection 16 (40.0%) 8 (50.0%) 7 (31.8%)

En-bloc resection 24 (60.0%) 8 (50.0%) 15 (68.2%)
Resection margin status

Positive 1 (2.5%) 0 (0%) 1 (4.5%)

Negative 39 (97.5%) 16 (100%) 21 (95.5%)
Median tumor size (range) 6 (3~20) 6.8 (3.5~14) 6 (3~20)

=6 cm 23 (57.5%) 10 (62.5%) 12 (54.5%)

<6 cm 17 (42.5%) 6 (37.5%) 10 (45.5%)
Median number of lymph node dissected (range) 19 2~61) 21 (6~44) 17 2~61)
Mean hospital stay between operation and discharge 13.8 days 14.2 days 13.5 days

*Including 2 patients with postoperative mortality, ECOG=Eastern coorpeative oncology group.
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Table 2. Toxicity during or after radiation therapy

Toxicity Number of patients

Upper GI (Nausea/Vomiting)

RTOG Grade 1 2 (9.1%)

RTOG Grade 1T 4 (18.2%)
Esophagitis

RTOG Grade 1 6 (27.3%)

RTOG Grade 1I 3 (13.6%)
Acute Pneumonitis

RTOG Grade 1 4 (18.2%)

RTOG Grade 1I 1 (4.5%)
Chronic Pneumonitis

RTOG Grade 1 2 (9.1%)

RTOG Grade 11 1 4.5%)

RTOG=Radiation therapy oncology group.
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Fig. 1. Overall survival (OS), Disease free survival (DFS),
Distant metastasis free survival (DMFS) and Local recurrence
free survival (LRFS) for all patients (N=38).
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Table 3. Prognostic factors (univariate analysis)
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Table 5. Patterns of failures

Prognostic factors Overall Survival  p value
Age (No. of patients)
>65 (16) 14.6% at 4 years p=0.10
<65 (22) 48.5% at 4 years
Tumor size (No. of patients)
=6 cm (22) 28.0% at 3 years p=0.07
<6 cm (16) 57.0% at 3 years

Histology (No. of patients)
Squamous cell carcinoma (18) 33.3% at 5 years NS
Adenocarcinoma (12) 25.0% at 5 years
Depth of chest wall invasion
(No. of patients)
To parietal pleura (20) 41.8% at 5 years p=0.08
To muscle or bone (18) 24.7% at 5 years
Method of resection
(No. of patients)
Extrapleural resection (15) 30.5% at 5 years NS

En bloc resection (23) 37.5% at 5 years

Postop. RT (No. of patients)
No (16) 25.0% at 5 years p=0.031
Yes (22) 43.3% at 5 years

Table 4. Prognostic factors (multivariate analysis)

Prognostic factors p value
Depth of chest wall invasion p=0.052
Tumor size p=0.056
Postop. RT p=0.0057
Others

(age, histology, method of chest wall resection)

RT=Radiation therapy.
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No evidence of disease 5 9 14
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Regional failure 1 1 2
Pleural seeding 1 2 3
Distant metastasis only 6 8 14
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) group (N=22) and PORT(—) group (N=16), OS=Overall survival;

LRFS=Local recurrence free survival; DMFS=Distant metastasis free survival; DFS=Disease free survival.
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Fig. 3. Patterns of failure for all patients (N=38).
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Fig. 4. Patterns of failures for PORT(+) group (N=22) and
RF=regional lymph node failure.
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