
Background: Radiotherapy plays an important role in the pal-
liation of lung cancer, which is the second most common can-
cer diagnosed in the Veterans Health Administration (VHA). The 
American Society for Radiation Oncology (ASTRO) developed  
evidenced-based treatment guidelines for the management of pa-
tients with metastatic lung cancer. 

Methods: In May 2016, an electronic survey of 88 VHA radiation 
oncologists (ROs) was conducted to assess metastatic lung cancer 
management. Demographic information was obtained and 2 clinical 
scenarios were presented to glean opinions on dose/fractionation 
schemes preferred, preferences for/against concurrent chemother-
apy, and use of endobronchial brachytherapy (EBB) and/or yttrium 
aluminum garnet (YAG) laser technology. Survey results were as-
sessed for concordance with published ASTRO guidelines. 

Results: The survey response rate was 61%, with 93% of the 40 
VHA radiation departments represented. Among respondents, 
96% were board certified, and 90% held academic appoint-
ments. 88% were familiar with ASTRO guidelines. Preferred frac-
tionation schemes were 20 Gy in 5 fractions (69%) and 30 Gy in 
10 fractions (22%). The vast majority (98%) did not recommend 
concurrent chemotherapy for palliation. In the setting of bronchial 
obstruction with lung collapse, about half (49%) recommended 
EBB or YAG lung reexpansion before external beam radiotherapy. 
A minority of respondents use stereotactic body radiotherapy or 
EBB for palliation. 

Conclusion: Most respondents demonstrated up-to-date knowl-
edge of current evidence-based treatment guidelines. We found no 
distinction in clinical decisions based on demographic profiles. 
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Lung cancer is the leading cause of cancer 
mortality both in the US and worldwide.1 
Many patients diagnosed with lung can-

cer present with advanced disease with thoracic 
symptoms such as cough, hemoptysis, dys-
pnea, and chest pain.2-4 Palliative radiotherapy is 
routinely used in patients with locally advanced 
and metastatic lung cancer with the goal of re-
lieving these symptoms and improving quality of 
life. Guidelines published by the American So-
ciety for Radiation Oncology (ASTRO) in 2011, 
and updated in 2018, provide recommenda-
tions on palliation of lung cancer with external 
beam radiotherapy (EBRT) and clarify the roles 
of concurrent chemotherapy and endobronchial 
brachytherapy (EBB) for palliation.5,6

After prostate cancer, lung cancer is the sec-
ond most frequently diagnosed cancer in the 
Veterans Health Administration (VHA).7 The VHA 
consists of 172 medical centers and is the larg-
est integrated health care system in the US. At 
the time of this study, 40 of these centers had 
onsite radiation facilities. The VHA Palliative Ra-
diation Taskforce has conducted a series of sur-
veys to evaluate use of palliative radiotherapy in 
the VHA, determine VHA practice concordance 
with ASTRO and American College of Radiology 
(ACR) guidelines, and direct educational efforts 
towards addressing gaps in knowledge. These 
efforts are directed at ensuring best practices 
throughout this large and heterogeneous health-

care system. In 2016 a survey was conducted 
to evaluate concordance of VHA radiation on-
cologist (RO) practice with the 2011 ASTRO 
guidelines on palliative thoracic radiotherapy for 
non-small cell lung cancer (NSCLC). 

METHODS
A survey instrument was generated by VHA 
National Palliative Radiotherapy Taskforce 
members. It was reviewed and approved for 
use by the VHA Patient Care Services office. In 
May of 2016, the online survey was sent to the  
88 VHA ROs practicing at the 40 sites with on-
site radiation facilities. The survey aimed to de-
termine patterns of practice for palliation of 
thoracic symptoms secondary to lung cancer. 

Demographic information obtained included 
years in practice, employment status, aca-
demic appointment, board certification, and  
familiarity with ASTRO lung cancer guidelines. 
Two clinical scenarios were presented to glean 
opinions on dose/fractionation schemes pre-
ferred, use of concurrent chemotherapy, and 
use of EBB and/or yttrium aluminum garnet 
(YAG) laser technology. Survey questions also 
assessed use of EBRT for palliation of hemop-
tysis, chest wall pain, and/or stridor as well as 
use of stereotactic body radiotherapy (SBRT) 
for palliation. 

Survey results were assessed for con-
cordance with published ASTRO guidelines.  
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χ2 tests were run to test for associations between  
demographic factors such as academic appoint-
ment, years of practice, full time vs part time em-
ployment, and familiarity with ASTRO palliative 
lung cancer guidelines, with use of EBRT for pal-
liation, dose and fractionation preference, use of 
concurrent chemotherapy, and strategy for man-
agement of endobronchial lesions. 

RESULTS
Of the 88 physicians surveyed, 54 responded 
for a response rate of 61%. Respondents repre-
sented 37 of the 40 (93%) VHA radiation oncol-
ogy departments (Table 1). Among respondents, 
most were board certified (96%), held academic 
appointments (91%), and were full-time employ-
ees (85%). Forty-four percent of respondents 
were in practice for > 20 years, 19% for 11 to 
20 years, 20% for 6 to 10 years, and 17% for 
< 6 years. A majority reported familiarity with 
the ASTRO guidelines (64%), while just 11% re-
ported no familiarity with the guidelines. 

When asked about use of SBRT for pallia-
tion of hemoptysis, stridor, and/or chest pain, the 
majority (87%) preferred conventional EBRT. Of 
the 13% who reported use of SBRT, most (11%) 
performed it onsite, with 2% of respondents re-
ferring offsite to non-VHA centers for the service. 
When asked about use of EBB for palliation, only 
2% reported use of that procedure at their fa-
cilities, while 26% reported referral to non-VHA 
facilities for EBB. The remaining 72% of respon-
dents favor use of conventional EBRT. 

Respondents were presented with a case of 
a male patient aged 70 years who smoked and 
had widely metastatic NSCLC, a life expectancy 
of about 3 months, and 10/10 chest wall pain 
from direct tumor invasion. All respondents rec-
ommended palliative radiotherapy. The preferred 
fractionation was 20 Gray (Gy) in 5 fractions, 
which was recommended by 69% of respon-
dents. The remainder recommended 30 Gy in 
10 fractions (22%) or a single fraction of 10 Gy 
(9%). No respondent recommended the longer 
fractionation options of 60 Gy in 30 fractions,  
45 Gy in 15 fractions, or 40 Gy in 20 fractions. 
The majority (98%) did not recommend concur-
rent chemotherapy. 

When the above case was modified for an 
endobronchial lesion requiring palliation with 
associated lung collapse, rather than chest 
wall invasion, 20 respondents (38%) reported 
they would refer for EBB, and 20 respon-
dents reported they would refer for YAG laser.  

TABLE 1 Survey Responses

Questions No. (%)

Years in practice, y 
  < 6
  6 to 10
  11 to 20
  > 20

 
9 (16.7) 
11 (20.4) 
10 (18.5) 
24 (44.4)

Current or past academic appointment 49 (90.7)

ABR certified 52 (96.3)

Employment status
Full-time
Part-time
Contractor

46 (85.2) 
6 (11.1) 
2 (3.7)

Familiar with ASTRO palliative lung cancer guidelines
Yes
No
Limited

 
34 (64.2)
6 (11.3) 
13 (24.5)

Do you offer SBRT for palliation of hemoptysis, stridor and/or 
chest pain?

Yes, on site 
Yes, we refer off-site to a VA center 
Yes, we refer off-site to Non-VA
No, we use conventional EBRT

 
 

6 (11.3) 
0 

1 (1.9) 
46 (86.8)

Do you offer EBB?
Yes 
No, we use conventional external beam photon therapy 
No, I refer off-site to a VA center for EBB
No, I refer off-site to a non-VA center for EBB

1 (1.9)
38 (71.7)

0
14 (26.4)

W�ould use EBRT for chest pain palliation for a male aged 70 y 
with NSCLC, documented liver and bone metastases, and a life 
expectancy of 3 mo. has 10/10 chest wall pain from direct tumor 
invasion. His pain medications are no longer effective.

54 (100)

What fractionation scheme would you use to treat this patient?
30 Gy in 10 fractions
20 Gy in 5 fractions
10 Gy in 1 fraction

12 (22.2)
37 (68.5)

5 (9.3)

W�ould you recommend concurrent chemotherapy with palliative 
radiotherapy?
Yes
No

1 (1.9)
53 (8.1)

If� the lesion were endobronchial (with a collapsed lower lung, 
rather than direct chest invasion), what would you recommend? 
(Mark all that apply)

    EBB
    YAG laser
    Neither
    Other

20 (37.7)
20 (37.7)
13 (24.5)
21 (39.6)

W�ould you recommend EBB or YAG laser for lung reexpansion before 
definitive radiotherapy?

     Yes
     No

25 (49)
26 (51)

Abbreviations: ABR, American Board of Radiology ASTRO, American Society for Radiation 
Oncology; EBB, endobronchial brachytherapy; EBRT, external beam radiotherapy; NSCLC, 
non-small cell lung cancer; SBRT, stereotactic body radiotherapy; VA, US Department of 
Veterans Affairs; YAG, yttrium aluminum garnet.
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As > 1 answer could be selected for this ques-
tion, there were 12 respondents who selected 
both EBB and YAG laser; 8 selected only EBB, 
and 8 selected only YAG laser. Many respon-
dents added comments about treating with 
EBRT, which had not been presented as an 
answer choice. Nearly half of respondents 
(49%) were amenable to referral for the use of 
EBB or YAG laser for lung reexpansion prior to 
radiotherapy. Three respondents mentioned 
referral for an endobronchial stent prior to pal-
liative radiotherapy to address this question. 

χ2 tests were used to evaluate for significant 
associations between demographic factors, 
such as number of years in practice, academic 
appointment, full-time vs part-time status, and 
familiarity with ASTRO guidelines with clinical 
management choices (Table 2). The χ2 analy-
sis revealed that these demographic factors 
were not significantly associated with familiarity 
with ASTRO guidelines, offering SBRT for pal-
liation, EBRT fractionation scheme preferred, 

use of concurrent chemotherapy, or use of EBB 
or YAG laser. 

DISCUSSION
This survey was conducted to evaluate con-
cordance of management of metastatic lung 
cancer in the VHA with ASTRO guidelines. 
The relationship between respondents’ fa-
miliarity with the guidelines and responses 
also was evaluated to determine the impact 
such guidelines have on decision-making. The 
ASTRO guidelines for palliative thoracic radi-
ation make recommendations regarding 3 is-
sues: (1) radiation doses and fractionations for 
palliation; (2) the role of EBB; and (3) the use 
of concurrent chemotherapy.5,6

Radiation Dose and Fractionation for 
Palliation
A variety of dose/fractionation schemes are 
considered appropriate in the ASTRO guideline 
statement, including more prolonged courses 

TABLE 2 Associations between Demographic Background and Treatment Preferencesa 

Item

Familiarity 
with  

Guidelines 
(Yes)

Offer SBRT for  
palliation of  

hemoptysis, stridor 
and/or chest pain

(No, use EBRT)

EBRT scheme  
offered for palliation 
of chest pain (direct 
chest wall invasion)

(20 Gy in 5  
fractions)

Offer concurrent 
chemotherapy  
and palliative  

radiotherapy (for 
 direct chest wall  

invasion (No)

Offer EBB or YAG 
laser for lung  
reexpansion 

before definitive 
radiotherapy

(Yes)

Years in practice, y, No. (%)
≤ 5
6 - 10
11 - 20
> 20
χ2 (P)

6 (11.3)
6 (11.3)
7 (13.2)

15 (28.3)
2.12 (.91)

8 (15.1)
10 (18.9)
7 (13.2)

21 (39.6)
5.58 (.47)

6 (11.1)
7 (13.0)
10 (18.5)
14 (25.9)
7.97 (.24)

9 (16.7)
11 (20.4)
9 (16.7)
24 (44.4)
4.48 (.24)

5 (9.8)
2 (3.9)
5 (9.8)

13 (25.5)
5.66 (.13)

Academic appointment, No. (%)
Yes
No
χ2 (P)

30 (56.6)
4 (7.5)

0.89 (.64)

41 (77.4)
5 (9.4)

0.84 (.65)

34 (63)
3 (5.6)

1.35 (.51)

	
48 (88.9)

5 (9.3)
0.10 (.75)

23 (45.1)
2 (3.9)

0.18 (.67)

Employment status, No. (%)
Full time
Part time
Contractor
χ2 (P)

29 (54.7)
4 (7.5)
1 (1.9)

1.13 (.89)

38 (71.7)
6 (11.3)
2 (3.8)

1.43 (.84)

32 (59.3)
3 (5.6)
2 (3.7)

1.94 (.75)

45 (83.3)
6 (11.1)
2 (3.7)

0.18 (.91)

21 (41.2)
3 (5.9)
1 (2.0)

0.27 (.87)

Familiar with ASTRO palliative 
lung cancer guidelines, No. (%)

Yes
No
Limited
χ2 (P)

--
--
--
--

29 (55.8)
5 (9.6)

11 (21.2)
1.07 (.89)

25 (47.2)
2 (3.8)
9 (17)

0.84 (.30)

34 (64.2)
6 (11.3)
12 (22.6)
3.14 (.21)

16 (32.0)
1 (2)
8 (16)

3.16 (.21)

Abbreviations: ASTRO, American Society for Radiation Oncology; EBB, endobronchial brachytherapy; EBRT, external beam radiotherapy; SBRT, stereotactic 
body radiotherapy; YAG, yttrium aluminum garnet.
aThe results are expressed as percentage of total responses for the item.
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such as 30 Gy/10 fractions as well as more 
hypofractionated regimens (ie, 20 Gy/5 frac-
tions, 17 Gy/2 fractions, and a single frac-
tion of 10 Gy). Higher dose regimens, such as  
30 Gy/10 fractions, have been associated with 
prolonged survival, as well as increased toxici-
ties such as radiation esophagitis.8 Therefore, 
the guidelines support use of 30 Gy/10 fractions 
for patients with good performance status while 
encouraging use of more hypofractionated regi-
mens for patients with poor performance status. 
In considering more hypofractionated regimens, 
one must consider the possibility of adverse ef-
fects that can be associated with higher dose 
per fraction. For instance, 17 Gy/2 fractions has 
been associated with myelopathy; therefore it 
should be used with caution and careful treat-
ment planning.9

For the survey case example (a male aged 
70 years with a 3-month life expectancy who 
required palliation for chest wall pain), all re-
spondents selected hypofractionated regi-
mens; with no respondent selected the more 
prolonged fractionations of 60 Gy/30 frac-
tions, 45 Gy/15 fractions, or 40 Gy/20 fractions. 
These more prolonged fractionations are not 
endorsed by the guidelines in general, and par-
ticularly not for a patient with poor life expec-
tancy. All responses for this case selected by 
survey respondents are considered appropriate 
per the consensus guideline statement. 

Role of Concurrent Chemotherapy
The ASTRO guidelines do not support use of 
concurrent chemotherapy for palliation of stage 
IV NSCLC.5,6 The 2018 updated guidelines es-
tablished a role for concurrent chemotherapy for 
patients with stage III NSCLC with good perfor-
mance status and life expectancy of > 3 months. 
This updated recommendation is based on data 
from 2 randomized trials demonstrating improve-
ment in overall survival with the addition of che-
motherapy for patients with stage III NSCLC 
undergoing palliative radiotherapy.10-12 

These newer studies are in contrast to an 
older randomized study by Ball and colleagues 
that demonstrated greater toxicity from con-
current chemotherapy, with no improvement 
in outcomes such as palliation of symptoms, 
overall survival, or progression free survival.13 In 
contrast to the newer studies that included only 
patients with stage III NSCLC, about half of the 
patients in the Ball and colleagues study had 
known metastatic disease.10-13 Of note, staging 

for metastatic disease was not carried out rou-
tinely, so it is possible that a greater proportion 
of patients had metastatic disease that would 
have been seen on imaging. In concordance 
with the guidelines, 98% of the survey respon-
dents did not recommend concurrent chemo-
therapy for palliation of intrathoracic symptom; 
only 1 respondent recommended use of che-
motherapy for palliation. 

Role of Endobronchial Brachytherapy 
EBB involves implantation of radioactive sources 
for treatment of endobronchial lesions causing 
obstructive symptoms.14 Given the lack of ran-
domized data that demonstrate a benefit of EBB 
over EBRT, the ASTRO guidelines do not en-
dorse routine use of EBB for initial palliative man-
agement.15,16 The ASTRO guidelines reference 
a Cochrane Review of 13 trials that concluded 
that EBRT alone is superior to EBB alone for ini-
tial palliation of symptoms from endobronchial 
NSCLC.17

Of respondents surveyed, only 1 facility of-
fered onsite EBB. The majority of respondents 
(72%) preferred the use of conventional EBRT 
techniques, while 26% refer to non-VHA cen-
ters for EBB. Lack of incorporation of EBB into 
routine VHA practice likely is a reflection of the 
unclear role of this technology based on the 
available literature and ASTRO guidelines. In the 
setting of a right lower lung collapse, more re-
spondents (49%) would consider use of EBB or 
YAG laser technology for lung reexpansion prior 
to EBRT. 

The ASTRO guidelines recommend that ini-
tial EBB in conjunction with EBRT be considered 
based on randomized data demonstrating sig-
nificant improvement in lung reexpansion and in 
patient reported dyspnea with addition of EBB 
to EBRT over EBRT alone.18 However, the guide-
lines do not mandate the use of EBB in this sit-
uation. It is possible that targeted education 
regarding the role of EBB would improve knowl-
edge of the potential benefit in the setting of lung 
collapse and increase the percentage of VHA 
ROs who would recommend this procedure. 

Limitations
The study is limited by lack of generalizabil-
ity of these findings to all ROs in the country. 
It is also possible that physician responses do 
not represent practice patterns with complete 
accuracy. The use of EBB varied among prac-
titioners. Further study of this technology is 
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necessary to clarify its role in the management 
of endobronchial obstructive symptoms and to 
determine whether efforts should be made to 
increase access to EBB within the VHA.

CONCLUSIONS
Most of the ROs who responded to our sur-
vey were cognizant and compliant with cur-
rent ASTRO guidelines on management of lung 
cancer. Furthermore, familiarity with ASTRO 
guidelines and management choices were not 
associated with the respondents’ years in prac-
tice, academic appointment, full-time vs part-time 
status, or familiarity with ASTRO guidelines. This 
study is a nationwide survey of ROs in the VHA 
system that reflects the radiation-related care  
received by veterans with metastatic lung can-
cer. Responses were obtained from 93% of the  
40 radiation oncology centers, so it is likely that 
the survey accurately represents the decision-
making process at the majority of centers. It is 
possible that those who did not respond to the 
survey do not treat thoracic cases. 
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