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ASTRO/AAPM Guidance On Quality and 
Safety in SRS and SBRT 

Radiation delivery to a demarcated tumor target, with ablative intent 
  
Few large dose treatments 
Tight margins – not treating microscopic disease 
Potentially heterogeneous target dose 
Compact dose distribution 

 steep dose gradients outside targets 
 many small fields  
 accurate targeting 

Optimal immobilization 
Motion management as needed 
Systematic use of dose constraints 
 

SBRT is difference from conventional radiotherapy! 

Courtesy: R. Timmerman 
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Hendee WR, Herman MG. Improving patient safety 
in radiation oncology. Med Phys 38(1): 78-82, 2011 

Efforts to Address Quality and Safety in Radiotherapy 

Series of 5 safety white papers 
 

 IMRT 
 IGRT 
 SRS/SBRT 
 HDR 
 Peer Review 

 

Written by 8 “experts” 
Reviewed by 8 independent “experts” 
Endorsed by AAPM, ACR, AAMD, ASRT 
Reviewed by AANS, MITA, public  

SRS / SBRT Guidance Documents 
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ASTRO SRS / SBRT White Paper 

•  SRS / SBRT, the delivery of 1-5 high dose fraction, is 
fundamentally different than conventional radiotherapy 
in that the intent is ablative. 

•  This leaves no margin for error. 

•  The approach to SRS/SBRT quality and safety requires: 
a much more broad approach than simply preventing 
human / technical errors 
 

adherence to an appropriately high standard of care 
in all aspects, clinical as well as technical/physical 

Should SBRT be considered a special procedure in the same 
way heart or liver transplant are special procedure?	  

White Paper Goals: 
 
Standardize practice of SRS/SBRT at a universally high level 

 Maximize efficacy, minimize complications 
 
Prevent SRS/SBRT errors 

 Ensure Safety 
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SRS/SBRT as a well thought out program, not an addition/afterthought 
 Team approach, plan ahead 

 

SRS/SBRT specific training 
 

SRS/SBRT expertise/competence, including personnel certification 
 

Follow nationally accepted clinical and technical standards 
 

Must have adequate resources: Time, equipment, personnel 
  

Physician and physicist supervision for each procedure 
 

Quality management system, including reporting and ongoing  
  quality improvement, and peer review 

 

SRS/SBRT accreditation / credentialing programs? 

ASTRO SRS / SBRT White Paper 

Define your goals, then establish your clinical and technical processes 
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 SBRT PRIMARY NSCL AND LUNG METASTASES 

1 Scope 
This is a summary clinical guideline for Radiation Oncologists on the use of Stereotactic Body 
Radiotherapy Treatment (SBRT) in primary non-small cell lung cancer (NSCLC) and lung 
metastases. 

2 Responsibility 
Radiation Oncology Lead, Lung Cancer 

3 Other Relevant Documentation 
Intravenous Contrast Administration protocol 

Gated Radiotherapy protocol 

4 Policy 
Surgery and radiotherapy (RT) are potentially curative treatment options for patients with 
early stage primary lung cancer or oligometastatic disease.1  The choice between treatments 
should be based on multidisciplinary team discussion and consideration of patient, tumour 
and treatment factors. 
 
For early stage non-small cell lung cancer (NSCLC) (Stage I), stereotactic body RT (SBRT) is 
recommended for patients who are medically inoperable and who refuse surgery after 
thoracic surgery evaluation.  SBRT has achieved primary tumour control and overall survival 
rates comparable to surgery2 and higher than conventional 3D-conformal RT in non-
randomised and population-based comparisons in medically inoperable or older patients.3-5  
In addition to efficacy, SBRT has the advantage of convenience with less treatment visits 
compared to conventional RT, and is well tolerated. 
 
Published results from RTOG 0236 in treatment of medically inoperable T1-2N0 NSCLC 
using SBRT (54 Gy in 3 fractions) showed a 3 year primary tumour control rate of 98%.4 
Long-term results presented at ASTRO 2014 (median follow up 4 years) showed an 
estimated 5 year local control rates of 93%.  Five year disease-free and overall survival rates 
were 26% and 40%, respectively.  Phase III trials had been initiated to compare SBRT with 
surgery but these were closed due to poor accrual (Dutch ROSEL and Cyberknife trial).  A 
TROG initiated randomised control trial comparing SBRT with conventionally fractionated RT 
(CHISEL) is ongoing.  Suitable patients should be considered for this trial.  
 
SBRT is an effective and well tolerated local therapy for patients with limited metastatic 
disease within the lung.  Local control rates in patients with lung metastases have ranged 
from 63-93% using various dose fractionation schemes.6-8  These results suggest that SBRT 
provides similar local control rates to surgical resection; hence SBRT may be an alternative to 
surgery in patients with oligometastatic disease.  

4.1 Indications 

x Stage I (T1a and T1b), T2a and selected T2b tumours.  
x Medically inoperable or patient refusal of surgery. 
x Lung oligometastases (with � 5 systemic metastases). 

4.2 Contraindications 

x Concurrent chemotherapy.  
x Inability to lie flat for 30-40 minutes. 

Develop a rational, approach and 
program goals for each disease site. 

Identify Required Resources: Personnel, Technology, Time 
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Technology for Delivery & IGRT 

Technology for Motion Management 

4DCT 
 
 
 
 

 Breath Hold 
 
Gating / Tracking 
 
 
 
 
 
 

 Compression 
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Equipment for Dosimetry and Quality Assurance 

Resources: are staffing levels adequate? 
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SRS specific training 
 

SRS expertise/competence 
 

Maintenance of certification 
  

 

Safety Culture: Open Communication, Nonpunitive 
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Comprehensive Commissioning 

Dosimetric commissioning: Do your 
calculations agree with measurement? 
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Dosimetric commissioning: Do your calculations agree with measurement? 

Multiple Isocenter 

Dosimetric commissioning: Do your calculations agree with measurement? 

IMRT 



11	  

Dosimetric commissioning: Do your calculations agree with measurement? 

Dosimetric commissioning: Heterogeneous Media 

No Pencil Beam 
Algorithms for Lung 
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Dosimetric commissioning: Heterogeneous Media 

Pencil Beam – Is it Correct? 
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Monte Carlo – Is it Correct? 

Dosimetric commissioning: Do your calculations agree with measurement? 
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Independent Review of System Commissioning 

Independent verification: RPC Phantoms 
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Pencil Beam Monte Carlo 

End-to-end testing 
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Image Guided End-to-End Assessment 

Hidden Target Evaluation 
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Image Guided End-to-End Assessment 

End-to-end Localization Summary 

Repeat 46 Times 

n Average Min Max Stdev n Average Min Max Stdev n Average Min Max Stdev

All Data 23 -0.02 -0.67 0.79 0.35 23 -0.26 -0.75 0.46 0.28 46 0.23 -0.34 0.73 0.28
2D/2D 10 0.13 -0.67 0.79 0.41 10 -0.23 -0.60 0.46 0.30 20 0.28 -0.29 0.69 0.27
CBCT 13 -0.13 -0.49 0.44 0.26 13 -0.29 -0.75 0.06 0.28 26 0.18 -0.34 0.73 0.28

Anterior-Posterior Right-Left Superior-Inferior
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Independent verification of absolute calibration 

Independent verification of 
absolute calibration 
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Patient QA 

Follow accepted guidelines for dose, fractions, constraints, margins, … 
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Clearly defined protocols and procedures 
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 SBRT PRIMARY NSCL AND LUNG METASTASES 

1 Scope 
This is a summary clinical guideline for Radiation Oncologists on the use of Stereotactic Body 
Radiotherapy Treatment (SBRT) in primary non-small cell lung cancer (NSCLC) and lung 
metastases. 

2 Responsibility 
Radiation Oncology Lead, Lung Cancer 

3 Other Relevant Documentation 
Intravenous Contrast Administration protocol 

Gated Radiotherapy protocol 

4 Policy 
Surgery and radiotherapy (RT) are potentially curative treatment options for patients with 
early stage primary lung cancer or oligometastatic disease.1  The choice between treatments 
should be based on multidisciplinary team discussion and consideration of patient, tumour 
and treatment factors. 
 
For early stage non-small cell lung cancer (NSCLC) (Stage I), stereotactic body RT (SBRT) is 
recommended for patients who are medically inoperable and who refuse surgery after 
thoracic surgery evaluation.  SBRT has achieved primary tumour control and overall survival 
rates comparable to surgery2 and higher than conventional 3D-conformal RT in non-
randomised and population-based comparisons in medically inoperable or older patients.3-5  
In addition to efficacy, SBRT has the advantage of convenience with less treatment visits 
compared to conventional RT, and is well tolerated. 
 
Published results from RTOG 0236 in treatment of medically inoperable T1-2N0 NSCLC 
using SBRT (54 Gy in 3 fractions) showed a 3 year primary tumour control rate of 98%.4 
Long-term results presented at ASTRO 2014 (median follow up 4 years) showed an 
estimated 5 year local control rates of 93%.  Five year disease-free and overall survival rates 
were 26% and 40%, respectively.  Phase III trials had been initiated to compare SBRT with 
surgery but these were closed due to poor accrual (Dutch ROSEL and Cyberknife trial).  A 
TROG initiated randomised control trial comparing SBRT with conventionally fractionated RT 
(CHISEL) is ongoing.  Suitable patients should be considered for this trial.  
 
SBRT is an effective and well tolerated local therapy for patients with limited metastatic 
disease within the lung.  Local control rates in patients with lung metastases have ranged 
from 63-93% using various dose fractionation schemes.6-8  These results suggest that SBRT 
provides similar local control rates to surgical resection; hence SBRT may be an alternative to 
surgery in patients with oligometastatic disease.  

4.1 Indications 

x Stage I (T1a and T1b), T2a and selected T2b tumours.  
x Medically inoperable or patient refusal of surgery. 
x Lung oligometastases (with � 5 systemic metastases). 

4.2 Contraindications 

x Concurrent chemotherapy.  
x Inability to lie flat for 30-40 minutes. 

Develop a rational, approach and 
program goals for each disease site. 
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5 General Guidelines 

5.1 Preplanning 

x Clinical assessment (ideally including a 6 min walk test).  
x Lung Function Testing.  A low FEV1/DLCO is not necessarily a reason for exclusion 9. 
x Bronchoscopy report where performed. 
x Staging FDG-PET scan. 
x Pathology report confirming malignancy OR multidisciplinary consensus of malignancy 

on clinical grounds when attempts to attain pathologic confirmation have failed or 
deemed too high risk 

x CT scan with IV contrast. 
x Informed consent (chest wall pain, rib fractures, pneumonitis, bronchial 

stricture/obstruction, possible decrease in respiratory function longer term, brachial 
plexopathy for apical tumours). 

5.2 Patient Positioning 

x Supine, arms above the head in arm rest and vacuum bag.   
x Knees and feet fixed (Combifix). 

5.3 Imaging 

x Acquisition of a 4DCT scan (with 2.5 mm slices) during quiet regular breathing 
(uncoached) of the entire thorax.  

x Should it be difficult to discern a centrally located tumour from the adjacent mediastinal 
vessels, the following could be considered: 
� A separate free-breathing helical CT scan with IV contrast, or 
� A ‘short’ (only covering the tumour region) 2nd 4DCT scan with IV contrast (useful if 

there is irregular breathing with 4DCT artefacts – see below). 
x If breathing is irregular and 4DCT artefacts involve region of tumour, consider performing 

a ‘short’ 4DCT (covering the tumour region only). 
x An additional 4DCT scan can be acquired after 1 or 2 fractions to assess reproducibility if 

matching issues are encountered on the treatment unit (e.g. due to atelectasis or 
breathing pattern irregularities).   

x Fusion with diagnostic PET scan may be used to aid target volume delineation, 
especially in setting of a nearby collapsed lung or effusion. 

5.4 Target Volume Definition 

The tumour is contoured on all phases of the respiratory cycle.  Contouring should be 
performed using:  
x Lung windows for tumours surrounded by lung parenchyma. 
x Mediastinal windows (for tumours located close to mediastinal structures). 

 
GTV + internal motion (IM) = delineation of the tumour using all respiratory phases (or in the 
case of two 4DCT scans, on 2nd short scan). 
 

Lung Function Test 
Staging PET Scan 
Path Report 
Contrast CT 

4D CT 
Fused PET 

Lung Windows 
Mediastinal Windows 
GTV + IM 
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The Organs at Risk (OARs) are contoured on the Average Intensity Projection (Ave-IP), 
according to the delineation atlas of Kong et. al 10.   
 
Amongst common OARs: 
 

OAR Label Notes Task 
Normal lung Ipsi-lung (L/R) 

Contra-lung 
(L/R) 
Both lungs 

Exclude GTV + IM 
Exclude fluid and atelectasis visible 
on CT image 
 
If one tumour on each lung, label 
L/R lung 

Radiation Therapist 

Proximal 
bronchial tree 

Proximal 
bronchial tree 

Contoured on mediastinal windows 
 
Distal 2 cm of trachea, carina, right 
and left mainstem bronchi, right and 
left upper lobe bronchi, intermedius 
bronchus, right middle lobe 
bronchus, lingular11.  
(Refer Appendix 1). 

Radiation Therapist 
 
Verified by 
Radiation 
Oncologist 

Oesophagus Oesophagus Contoured on mediastinal windows 
 
From cricoid level to gasto-
oesophageal junction 

Radiation Therapist 
 
Verified by 
Radiation 
Oncologist 

Spinal cord Spinal canal Within bony limits of spinal canal 
 
Superior-inferior extent of CT 
dataset.  

Radiation Therapist 

Ribs and 
chest wall 

Chest wall Can be auto-segmented from 
corrected lung edges with 2 cm 
expansion in outer axial 
dimensions. 
 
Extend a minimum of 1.2 cm above 
and below PTV12 and entrances of 
non-coplanar beams. Include 
intercostal muscles and rib. 
Exclude skin, anterior vertebral 
body, mediastinal soft tissue. 

Radiation Therapist 

Skin Skin 0.5 cm from body surface  Radiation Therapist 
 
Other structures (on case by case basis) – great vessels, heart, subsections of airways, 
brachial plexus, stomach, liver.  
 
PTV= (GTV+IM) +5 mm 

5.5 Treatment Planning 
Planning will be performed on the Ave-IP, using 8-12 non co-planar beams.  Treatment is 
prescribed to the 80% covering isodose line and ensured that this covers >95% of the PTV.  
The max dose will not exceed 140% of the prescription dose. 
 
The fractionation and total dose for stereotactic radiotherapy depend on tumour features and 
surrounding organs at risk.  (See 5.6 Dose Fractionation Schedules). 

OAR Definition 

Treatment Planning 
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5.6 Dose Fractionation Schedules 4, 13 (using a Type B dose algorithm calculation)  

Primary lung cancers and pulmonary metastases 

Tumour size/location No x fraction size = 
total dose 

Treatment 
duration 

BED 
(Įȕ10 Gy) 

Tumour < 3 cm 3 x 18 Gy = 54 Gy 
@ 80% isodose 

Maintain interval of 
40 hours minimum 
between fractions11 

151.2 

Tumour < 3 cm broad 
contact with thoracic wall 

5 x 11 Gy = 55 Gy 
@ 80% isodose 2 weeks 115.5 

Tumour > 3 cm and < 7 cm 5 x 11 Gy = 55 Gy 
@ 80% isodose 2 weeks 115.5 

Central tumour  
eg. adjacent to pericardium, 
hilum, brachial plexus, 
stomach 

8 x 7.5 Gy = 60 Gy 
@ 80% isodose 2.5 weeks 105 

 
 
Other dose fractionations for pulmonary metastases 
 

Tumour size No. x fraction size = total dose BED  
(Įȕ10 Gy) 

Pulmonary metastases < 2.5 cm 1 x 34 Gy 
@ 80% isodose 149.6 

Pulmonary metastases > 2.5 cm 3 x 18 Gy = 54 Gy 
@ 80% isodose over 2 weeks 151.2 

 

5.7 Dose Constraints to Organs At Risk (OAR)  

Lung 
Several publications/clinical trial protocols have suggested these lung dose constraints based 
on various dose fractionation: 

 
Dose constraints Dose prescription used End point Ref 

V20 � 10% Median dose 60 Gy in 3 
fractions to 80% isodose line  
(24-72 Gy in 3-5 fractions) 

9.4% grade 2-4 pneumonitis 4, 14 

Ipsilateral MLD 
� 9.1 Gy 

50 Gy in 4 fractions 
(to 75-90% isodose lines) 

1.5% grade 2-3 pneumonitis 
 

15 

Contralateral MLD 
< 3.6 Gy 

54 Gy in 3 fractions 
55 Gy in 5 fractions 
60 Gy in 8-12 fractions 
60 Gy in 12 fractions 
(all to 80% isodose line) 

If ITV < 145 cm3: 
2% grade � 3 pneumonitis;  
 
If ITV � 145 cm3:  
29% grade � 3 pneumonitis 

16 

 
 
Chest wall 
For tumours within 25 mm of the chest wall, the incidence of chest wall toxicities when using 
risk adapted dose-fractionation (60 Gy in 3-8 fractions)17: 

x Any chest wall pain 12% 
x Grade 3 chest wall pain (severe, limiting self-care) 2.3% 
x Rib fractures 1.9% 

Dose Fractionation Schedules 
Size 
Location 
Primary/Metastatic 

OAR Constraints 
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Dose constraints Endpoint Ref 

Chest wall (2 cm expansion - see OAR definition): 
V30 < 70 cm3 

<20% of grade � 2 chest wall 
pain 

12 

Individual rib: 
D2cm

3 < 3 x 7 Gy = 21 Gy (in 3 fractions) 
0% risk of rib fracture 18 

Individual rib: 
D2cm

3
 < 3 x 9.1 Gy = 27.3 Gy (in 3 fractions) 

5% risk of rib fracture 18 

Individual rib: 
D2cm

3
 < 3 x 16.6 Gy = 49.8 Gy (in 3 fractions) 

50% risk of rib fracture 18 

 
Dose constraints of other OAR based on prescribed dose 
 

OAR 
Dose constraints based on prescribed dose  

EQD2-3 
Volume 54 Gy in 3 

fractions11  
55 Gy in 5 
fractions19 

60 Gy in 8 
fractions 

Spinal cord  
(Į/ȕ = 2) 

Max 18 Gy 25 Gy11 32 Gy 36-48 Gy 

Oesophagus  
(Į/ȕ = 3) 

Max 
 

27 Gy 32.5 Gy 40 Gy 66 Gy 

Brachial plexus  
(Į/ȕ =3) 

Max 24 Gy 30 Gy 36 Gy 54 Gy 

Heart  
(Į/ȕ=3) 

Max 30 Gy 39.5 Gy 44 Gy 78 Gy 

Trachea/main 
bronchus  
(Į/ȕ=3) 

Max 30 Gy 37.5 Gy 44 Gy 78 Gy 

 
* If PTV shows overlap with heart/trachea/main bronchus do not make a dose concession to 
the PTV, rather chose an appropriate dose/ fractionation scheme. 

5.8 Gating 
Gated treatment delivery should be considered: 
x For mobile tumours when substantial tumour motion exists (eg. >1.5 cm motion).  
x In patients with exceptionally poor lung function. 
x When clinically meaningful gain in normal tissue sparing can be achieved in terms of 

V20, mean lung dose and V5 for the lung.   
 
Gated treatment delivery takes more time, induces more set up inaccuracies, and requires 
more QA.  The patient’s ability to complete gated treatment must be balanced against the 
expected clinical benefit.  Refer to Gated Radiotherapy protocol. 

5.9 Intensity modulated radiotherapy (IMRT) and HybridArc 

IMRT and HybridArc can be utilised, if appropriate.   

5.10 Treatment Review 

See patient at least once during treatment.  Consider premedication in case of ongoing 
coughing interfering with treatment, e.g. Pholcodine Linctus 1 mg/ml, 10-15 mg 1-2 hrs before 
treatment. 
 
 

More OAR Constraints 
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5.11 Follow Up 

x Schedule review 3, 6, 9 and 12 months, 18 months, 24 months, then yearly.  
x Ideally CT scan preceding visits at 3, 6, 9, 12, 18, 24 months and then yearly (treatment 

evaluation and research). 
x Assess symptoms and grade based on CTCAE version 4 (chest wall pain, coughing, 

shortness of breath compared to pre-treatment).  See Appendix 2. 
x Quality of Life questionnaire EORTC-QLQ-C30 version 3.0 and QLQ-LC13 (patient can 

complete them prior to visit or while waiting or after the clinic). 
x Lung function ideally tested (6 monthly). 

5.12 CHISEL Study 

Refer to study protocol for eligibility criteria and details. 
(H:\SHARED\General\Trials\CURRENT OPEN CLINICAL TRIALS\CHISEL) 

6 Distribution 
Electronic 
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 Appendix 2 - CTCAE  Version 4 
 
 

Grade 1 2 3 4 5 

Fatigue:  
characterized by a 
state of 
generalized 
weakness with a 
pronounced 
inability to 
summon sufficient 
energy to 
accomplish daily 
activities. 

Fatigue relieved 
by rest 

Fatigue not 
relieved by rest; 
limiting 
instrumental ADL 

Fatigue not 
relieved by rest, 
limiting self care 
ADL 

 -  - 

Bronchial fistula: 
characterized by 
an abnormal 
communication 
between the 
bronchus and 
another organ or 
anatomic site. 

Asymptomatic; 
clinical or 
diagnostic 
observations only; 
intervention not 
indicated 

Symptomatic; tube 
thoracostomy or 
medical 
management 
indicated; limiting 
instrumental ADL 

Severe symptoms; 
limiting self care 
ADL; endoscopic 
or operative 
intervention 
indicated (e.g., 
stent or primary 
closure) 

Life-threatening 
consequences; 
urgent operative 
intervention with 
thoracoplasty, 
chronic open 
drainage or 
multiple 
thoracotomies 
indicated 

Death 

Bronchial 
stricture: 
characterized by a 
narrowing of the 
bronchial tube. 

Asymptomatic; 
clinical or 
diagnostic 
observations only; 
intervention not 
indicated 

Symptomatic (e.g., 
rhonchi or 
wheezing) but 
without respiratory 
distress; medical 
intervention 
indicated (e.g., 
steroids, 
bronchodilators) 

Shortness of 
breath with stridor; 
endoscopic 
intervention 
indicated (e.g., 
laser, stent 
placement) 

Life-threatening 
respiratory or 
hemodynamic 
compromise; 
intubation or 
urgent intervention 
indicated 

Death 

Pleural effusion: 
characterized by 
an increase in 
amounts of fluid 
within the pleural 
cavity. Symptoms 
include shortness 
of breath, cough 
and marked chest 
discomfort. 

Asymptomatic; 
clinical or 
diagnostic 
observations only; 
intervention not 
indicated 

Symptomatic; 
intervention 
indicated (e.g., 
diuretics or limited 
therapeutic 
thoracentesis) 

Symptomatic with 
respiratory 
distress and 
hypoxia; surgical 
intervention 
including chest 
tube or 
pleurodesis 
indicated 

Life-threatening 
respiratory or 
hemodynamic 
compromise; 
intubation or 
urgent intervention 
indicated 

Death 

Pneumonitis: 
characterized by 
inflammation 
focally or diffusely 
affecting the lung 
parenchyma. 

Asymptomatic; 
clinical or 
diagnostic 
observations only; 
intervention not 
indicated 

Symptomatic; 
medical 
intervention 
indicated; limiting 
instrumental ADL 

Severe symptoms; 
limiting self care 
ADL; oxygen 
indicated 

Life-threatening 
respiratory 
compromise; 
urgent intervention 
indicated (e.g., 
tracheotomy or 
intubation) 

Death 

Chest wall pain: 
characterized by 
marked discomfort 
sensation in the 
chest wall region. 

Mild pain Moderate pain; 
limiting 
instrumental ADL 

Severe pain; 
limiting self care 
ADL 

 -  - 

Pulmonary 
fibrosis: 
characterized by 
the replacement of 
the lung tissue by 
connective tissue, 
leading to 
progressive 
dyspnea, 
respiratory failure 
or right heart 
failure. 

Mild hypoxemia; 
radiologic 
pulmonary fibrosis 
<25% of lung 
volume 

Moderate 
hypoxemia; 
evidence of 
pulmonary 
hypertension; 
radiographic 
pulmonary fibrosis 
25 - 50% 

Severe 
hypoxemia; 
evidence of right-
sided heart failure; 
radiographic 
pulmonary fibrosis 
>50 - 75% 

Life-threatening 
consequences 
(e.g., 
hemodynamic/pul
monary 
complications); 
intubation with 
ventilatory support 
indicated; 
radiographic 
pulmonary fibrosis 
>75% with severe 
honeycombing 

Death 
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Grade 1 2 3 4 5 

Tracheal fistula: 
characterized by 
an abnormal 
communication 
between the 
trachea and 
another organ or 
anatomic site. 

Asymptomatic; 
clinical or 
diagnostic 
observations only; 
intervention not 
indicated 

Symptomatic; tube 
thoracostomy or 
medical 
intervention 
indicated; limiting 
instrumental ADL 

Severe symptoms; 
limiting self care 
ADL; endoscopic 
or operative 
intervention 
indicated (e.g., 
stent or primary 
closure) 

Life-threatening 
consequences; 
urgent operative 
intervention 
indicated (e.g., 
thoracoplasty, 
chronic open 
drainage or 
multiple 
thoracotomies) 

Death 
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Patient QA 

Checklists, checklists, checklists……. 
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Patient QA 

Patient Specific Pre-treatment QA 

Do we need Pre-Treatment Measurements? 
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Do we need Pre-Treatment Measurements? 

SBRT is rapidly changing the practice of radiation oncology 
and management of cancer 
 

Doing so requires a systematic approach to clinical practice 
and technology 
 

complete diligence on the part of both physicians and 
physicists 

Thank you from Philadelphia 

and adherence to a culture of safety on the part of all 
stakeholders 


