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Table 1  Patient and tumor characteristics

Mo, of patients
Men
Women

Age (years)
Median
Range
% KPS= B0

Preoperative work-up (%)
Chest CT
Bronchoscopy
Brain CT ar MRI
Abdominal CT
Bone scan
Mediastinoscopy

Primary tumor site
Upper lobe
Middle lobe
Lower lobe
Other
Missing

Tumor location
Central
Peripheral
Missing

Laterality
Left lung
Right lung
Missing

Clinical T factor
TX
T1
T2
13
T4

Clinical N factor
NX
NO
N1
N2
N3

Clinical stage

1A

B

1A

e

A

e
Missing

14
13

41
16

-89

KPS, Karnofsky performance status score.,

3.2. Surgery and tumor pathology characteristics

(Table 2)

The primary surgical procedure was a lobectomy in 78
patients, pneumonectomy in 12, and segmentectomy in 9.

Table 2  Surgical procedure and tumor pathology characte-

ristics
Type of surgery
Lobectomy 78
Pneumonectomy 12
Segmentectomy 9
Histopathology
Squamous cell carcinoma 47
Adenocarcainoma 43
Large cell carcinoma i
Adenosquamous carcinoma 2
Surgical margin status
Negative 55
Positive 3
Missing 13
Pathological T factor
T 22
T2 35
T3 23
T4 18
Missing 1
Pathological N factor
NO 15
N1 19
N2 56
N3 K]
Missing 5
Pathologically involved mediastinal nodes (%)*
No. 1 16
No. 2 23
No. 3 26
No. 4 34
No. 5 28
Mo. 6 5
No. 7 34
No. 8 12
Pathological stage
1A 4
B 5
1A 9
I8 8
1A 45
e 20
Missing/unknown B
¥ Nearly half of the data for this item were *'missing/
unknown'’.

Among all 99 patients, complete resection was accomplished
for 55 patients. Surgical margin status was positive in 31
patients. Histopathology was squamous cell carcinoma in 47
patients, adenocarcinoma in 43, large cell carcinoma in 7,
and adenosquamous carcinoma in 2. Predominantly involved
mediastinal nodes confirmed pathologically to contain tumor
were No. 7 (34%), No. 4 (34%), No. 5 (28%), and No. 3 (26%)
according to the lymph node mapping system of the Japan
Lung Cancer Society [11], although nearly half of the data
for this item were ""missing/unknown.'' The pathological T-
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e Table 4 Radiotherapy parameters
80+ Simulation method
CT-simulator 26
6t X-ray simulator 8
& X-ray simulator = CT 26
0k Missing 7
Treatment technique
20 b AP-PA 9
Oblique 2
0 Three-field 1
A2 Bl B2 Three-dimensional conformal i
academic non-academic Other 2
Institutional stratification Missing 1
Fig. 1  Proportion of patients with pathologic stage Il disease Photon energy
tended to be higher in large academic institutions (p=0.13). 60 Co 5
<6 MV 29
=6 MV 64
Table 3 Pathological stage in patients with complete Missing 1
surgery according to the stratified institution Dose prescription
Pathological Institutional stratification Total m’e line 21
e Al A2 B1 B2 Ttat doss
-1 2 4 B 4 18 =3000<Gy 1
n 5 . 18 i 37 30014000 cGy 6
40015000 cGy 49
Total 7 10 26 12 55 5001 6000cGy 37
6001 7000cGy 6
. ) . Missing 1
and N-classifications were pT_‘n in22 Dfihents. DTI in 35, p‘|:3 Median total dose (<Gy) 5000
in23, andpT4in 18, and p!_*iOm 15 patients, pN1in 19, pN2 in All fields treated each day (%) 8
56, and pN3 in 4. Pathological stage was stage | in 9 patients,
11in 17, 1A in 45, and HIB in 20, respectively. The propar- Median field size (cm)
tion of pathological stage Ill patients tended to be higher Left-right 9 (range, 5 23)
in large academic institutions (Fig. 1, p=0.13). Breakdown Cranio-caudal 11 (range, 5 20}

of pathological stage in 55 patients who underwent com-
plete surgery according to the stratified institution group
was shown in Table 3. As for the proportion of pathologi-
cal stage Il patients, no significant difference was observed
between institutions.

3.3. Radiotherapy parameters (Table 4)

A CT-simulator was used for planning for 26 patients. Ninety-
one patients were treated with opposed AP-PA fields, and
field reduction during the course of radiotherapy was done
for 48%. Three-dimensional treatment was used in only 2
patients. Photon energies of less than 6 MV were used for 34
patients (34%). Dose prescription by isodose line technique
was performed for only 8 patients (8%). The median field size
was 9¢m x 11¢m, and the median total dose was 50 Gy, The
planning target volume included the ipsilateral hilus in 80%,
ipsilateral mediastinum in 86%, contralateral mediastinum
in 68%, contralateral hilus in 9%, ipsilateral supraclavicular
region in 30%, and contralateral supraclavicular region in
22%. Institutional stratification was found to influence sev-
eral radiotherapy parameters. A photon energy of 6MV or
higher was used for 73% of patients in A1, 77% in A2, and
80% in B1 institutions, whereas it was used for only 23% of
patients in B2 institutions (Fig. 2, p<0.0001). A Cobalt-60

2949

Field reduction during 48
racdiotherapy (¥)
Field included (%)
Ipsilateral hilus 80
Ipsilateral mediastinum B6
Contralateral mediastinum 68
Contralateral hilus 9
Ipsilateral supraclavicula 30
Contralateral supraclavicula 22

unit was used only in § B2 institutions. The planning tar-
get volume included the contralateral mediastinum for more
than 70% of patients in A1 to B1 institutions, whereas it was
included in only 46% of patients treated in BZ institutions
(p=0.011).

3.4, Use of chemotherapy

Thirty patients (31%) received systemic chemotherapy.
For 21 patients, chemotherapy and PORT were adminis-
tered concurrently, mainly using a platinum-based, two-drug
combination. For 9 of the 30 patients, platinum-based
chemotherapy was used as induction therapy. Oral fluo-
rouracil was used for 9 patients.
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Fig. 2 A photon energy of 6 MV or higher was used for 73% of

patients in A1 institutions, 77% in A2, and BO% in B1, whereas
only 23% in B2 institutions (p<0.0001). A Cobalt-60 unit was
used only in B2 institutions.

3.5. Failure pattern and preliminary clinical
outcome

The site of first failure was local in &, regional in 5, and
distant in 31. Of the patients who developed failure, the
median time to first failure was 7 months. Although the cur-
rent PCS has limitations in terms of outcome analysis due to a
short follow-up period and significant variations in follow-up
information according to institutional stratification [10,12],
overall survival for the entire group was 88% at 1 year and
63% at 3 years, with a median follow-up period after PORT
of 1.7 years.

4, Discussion

The results of the present PCS reflect national practices
for PORT for NSCLC in Japan. However, when interpreting
our data, it is important to note that they were limited to
patients who received radiation therapy. We have no infor-
mation about patients who did not receive radiation therapy
after surgery. Thus, we have no data concerning the per-
centage of patients who underwent radiation therapy after
surgery. Analysis of the national practice process for all
patients with NSCLC in the adjuvant setting is beyond the
scope of this study.

All eligible patients in this study received radiation
therapy after publication of the PORT meta-analysis that
emphasized deleterious effects in patients receiving PORT,
especially for patients with completely resected NO-1
disease [4]. Since then, the clinical focus on adjuvant treat-
ment has largely shifted to chemotherapy, which has become
part of the postoperative standard of care for patients
with NSCLC [5,6,8]. In the United States, use of PORT has
substantially declined due to the lack of proven survival
benefit [13]. However, PORT was still incorporated as an
option in recent clinical trials that recruited patients with
pathological N2 disease [5,7]. The recent analysis of Surveil-
lance, Epidemiology, and End Results (SEER) data in the
United States demonstrated that PORT was associated with
improved survival for patients with N2 disease [14,15]. In
addition, a recent clinical study has reported promising
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results for combined PORT and chemotherapy using mod-
ern radiotherapy techniques [7,8]. Thus, the current clinical
question is whether adjuvant chemotherapy combined with
PORT improves survival for patients at high risk for locore-
gional failure compared with adjuvant chemotherapy alone.
Taking all of the evidence together, we conclude that PORT
still plays an important role in the adjuvant setting. We
believe that this PCS study provides basic data of current
practice regarding PORT in Japan,

Results of the present study demonstrated that patients
who received PORT accounted for 16% of all patients with
NSCLC who received radiation therapy in Japan between
1999 and 2001. Of all 99 patients, 65 had pathological
stage Il disease (45, stage IllA; 20, stage IIIB). Using a
median field size of 9cm x 11cm, a median total dose of
50Gy was delivered mainly through opposed AP-PA fields.
Three-dimensional conformal treatment was infrequently
used. Field size reduction during the course of radiotherapy
was done for almost half of the patients. A dedicated CT-
simulator was used for 26 patients. The PORT meta-analysis
was criticized because the authors included several old stud-
fes in which a cobalt machine was used for radiotherapy.
It was pointed out that suboptimal administration of PORT
using outdated techniques counterbalanced the beneficial
locoregional effects of PORT treatment in the meta-analysis
[16). Because of potential pulmonary/cardiac toxic effects
of mediastinal radiotherapy, PORT should be delivered
with modern radiotherapy techniques using CT-based three-
dimensional conformal treatment planning, a technique
with which target volumes and normal tissue constraints
are precisely defined. Although the patients included in
this PCS survey were treated between 1999 and 2001, the
modern radiotherapy era, 34% of all patients were treated
using photon energies <6 MV, including five patients who
were treated using a cobalt machine. Institutional stratifica-
tion influenced several radiotherapy parameters in PORT for
NSCLC. As shown in the previous report for small-cell lung
cancer in Japan [17], smaller non-academic institutions (BZ)
provided a lower quality of care for their patients. Planning
target volume typically included the ipsilateral hilus, fpsi-
lateral mediastinum, and contralateral mediastinum in A1
to B1 institutions, whereas the contralateral mediastinum
was included for only 46% of patients treated in B2 institu-
tions. Although there is controversy concerning prophylactic
nodal irradiation in the setting of definitive radiation ther-
apy, PORT for patients with pN2 NSCLC should include
the contralateral mediastinum. Proportion of patients with
pathological stage |-l who underwent complete surgery
did not differ between stratified institution groups. Thus, it
was considered that omission of treating the contralateral
mediastinum in B2 institutions was not caused by unbalance
in stage distribution. We speculate that this discrepancy
in care was due mainly to the extremely small number of
radiation oncologists in B2 institutions. We also found that
obsolete equipment such as Cobalt-60 units were still used,
especially in non-academic institutions treating only a small
number of patients per year. The proportion of patients
treated with 6 MV or higher photon energies was significantly
higher in A1 to B1 institutions than in B2 institutions. A
Cobalt-60 unit was used only in B2 institutions. The present
study again confirms differences in the practice of radio-
therapy according to institutional stratification status.
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We consider that the structure of radiation oncology is
a domestic problem specific to each country. The results
represent intrinsic problems with the structure of radiation
therapy in Japan. Considering the current immaturity of the
Japanese structure of radiation oncology, PCS still perform
an important role in monitoring structure and process, as
well as providing essential information not only to medi-
cal staff and their patients but also to administrative policy
makers.

5. Conclusions

Through the audit survey and subsequent data analyses,
the PCS established nationwide basic information on the
practice of PORT for NSCLC in Japan. Even after the pub-
lication of the PORT meta-analysis, PORT was used for a
considerable proportion of patients receiving radiotherapy.
However, this PCS documented that outdated modalities
such as cobalt-60 units were still used in small non-academic
institutions during the study time frame. Thus, the cur-
rent PCS confirmed the continuing existence of variation
in the practice of radiotherapy according to institution
stratification.
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