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Abstract 

Stereotactic body radiation therapy (SBRT) is an effective and well-tolerated treatment for medically inoperable 

patients with early-stage non-small cell lung carcinoma (NSCLC). SBRT is a noninvasive treatment involving 

the delivery of ablative radiation doses with high precision over the course of a few treatments. Relative to 

conventionally fractionated radiation, SBRT achieves superior local control and survival. SBRT utilization has 

increased dramatically over the past 15 years and is currently considered the standard-of-care in cases of 

inoperable early-stage NSCLC. It is being increasingly applied to more complex patient populations at higher 

risk of treatment-related toxicity. In these more complex patients, there is an increasing need to balance patient 

and treatment factors in selecting the optimal patients for SBRT. Here we review several challenging clinical 

scenarios commonly encountered in thoracic multidisciplinary tumor boards.   
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Introduction 

     Stereotactic body radiotherapy (SBRT), also known as stereotactic ablative radiotherapy (SABR), delivers 

radiation at very high ablative doses using high precision to carefully delineated targets, over the course of a 

few treatments (usually 1-8 treatments). While surgery remains the gold-standard and preferred definitive 

treatment for patients with early-stage non-small cell lung cancer (ES-NSCLC),1 many patients have significant 

cardiopulmonary comorbidities that preclude surgery. In these scenarios, SBRT provides an alternative 

curative option. Studies, including prospective multi-institutional trials, have demonstrated comparable 

outcomes between SBRT and surgery,2-4 and SBRT has become standard-of-care in patients with medically 

inoperable ES-NSCLC with 2-year local control rates ranging from 80 to 97%.5-8 Delivery of these larger 

fractions allows for a higher biologically effective dose (BED) compared to conventionally fractionated radiation 

therapy, and SBRT has been shown in several studies to have superior local control and survival rates relative 

to conventional radiotherapy.1,8,9 In addition, the narrower margins and sharper dose falloff from the target help 

minimize radiation dose to surrounding normal structures.  

     Tumor location is the primary determinant of SBRT toxicity.10 In the thorax, tumors are subdivided into 

peripheral and central locations. Central tumors are frequently defined as tumors within 2 cm of the trachea or 

proximal bronchial tree,10,11 but some studies have extended the definition to include tumors with a planned 

target volume abutting the mediastinum.12,13 Central tumors are further subdivided into central and ultracentral 

tumors. Ultracentral tumors confer the highest risk of severe toxicity,14 and are defined as tumors abutting the 

trachea or proximal bronchial tree.11,13,15,16 Centrally-located tumors are sometimes associated with severe, 

even life-threatening, toxicities including pulmonary hemorrhage or airway necrosis.15,17 Chest wall toxicity is 

common after treatment of peripheral lesions, which typically resolves with conservative management. 

Radiation pneumonitis is less common, but still occurs in 5-10% of patients receiving SBRT.18 SBRT is also 

emerging as a local therapy option for oligometastatic disease, which is defined as up to five metastases in up 

to the three organs.19 

     The ‘conventional SBRT’ patient is radiation-naïve, with a small lung tumor located away from sensitive 

organs, and the patient does not have underlying irreversible restrictive lung disease. Complex cases include 

patients with tumors located adjacent to critical structures, those who have received prior radiation, those with 

underlying interstitial lung disease (ILD) that places them at higher risk of treatment-related toxicity, or those 

who have limited metastatic disease outside the lungs. Here we review these challenging clinical scenarios in 

which SBRT can be offered as a curative-intent treatment.  

 

Challenging Cases 

SBRT in Patients with Interstitial Lung Disease (ILD) 

Case Vignette  
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     An 84-year-old male with a history of hypersensitivity pneumonitis-related ILD diagnosed 10 years prior, 

presented with a growing 2.6 cm left lower lobe nodule that was suspicious for a primary lung cancer (Figure 

1A). His dyspnea recently worsened, limiting his activities, but he did not require home oxygen. Pulmonary 

function tests showed decreased forced expiratory volume in one second (FEV1) of 74% predicted, forced vital 

capacity (FVC) of 62% predicted, total lung capacity of 64% predicted, and diffusion capacity for carbon 

monoxide (DLCO) of 41% predicted. PET/CT showed a 2.6 cm left lower lobe lesion with maximum SUV of 

9.2. There were no nodal or distant metastases. Biopsy was not deemed to be worth the risks, based on 

multidisciplinary input, in light of his dyspnea, a serially growing nodule, the PET/CT findings, and underlying 

lung cancer risk in the setting of ILD.  

Key Clinical Questions 

1. What is the patient’s mortality risk with ILD compared to untreated lung cancer?  

2. What is the best treatment modality in non-operable patients with ILD?  

3. What major toxicities are associated with SBRT in patients with ILD?  

4. What is needed to optimize management in the future?  

 

Clinical Management Considerations 

     Lung cancer in the setting of ILD is common, with 5-10% of NSCLC patients having a concurrent diagnosis 

of ILD.20 In those with ILD and NSCLC, lung cancer is responsible for 50% of deaths.21 However, the 

competing risk of death from ILD and higher rates of treatment-related toxicity in ILD patients should be 

considered, and patients should be actively counseled about the pros and cons of best supportive care versus 

curative treatment. Without treatment, the median survival for early-stage NSCLC is historically poor, only 6 to 

14 months.4,22,23 Survival in the setting of ILD (without cancer) can be calculated using the ILD-Gender-Age-

Physiology (ILD-GAP) Index (range: 0-8).24 Patients with ES-NSCLC and lower ILD-GAP scores are better 

candidates for curative therapy. While the gold standard for curative treatment of ES-NSCLC is anatomic 

lobectomy, poor baseline pulmonary function often limits surgical options in patients with coexisting ILD and 

ES-NSCLC. 

     In non-operable patients with ES-NSCLC, SBRT is the standard of care.20 It provides improved local control 

and overall survival (OS) compared to conventionally fractionated radiotherapy,9 and thermal ablation 

therapies such as cryoablation and radiofrequency ablation.25,26 Unfortunately, SBRT-related toxicity is higher 

in ILD patients, and higher toxicity risk often correlates with higher ILD-GAP scores. A systematic review of 

mostly retrospective series reported an average incidence of grade ≥3 radiation pneumonitis of 25% and 

treatment-related mortality of 16%.27 However, radiation details and toxicity outcomes across these studies 

were highly variable, and the optimal SBRT dose and fractionation is unclear. In addition, it remains unclear if 

there are differences in SBRT outcomes among different ILD subtypes since many of these studies lacked 
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clear and consistent diagnostic criteria. Given these limitations in the existing data, the effectiveness, safety 

and optimal dose of SBRT in patients with ES-NSCLC and ILD is being assessed in the ASPIRE-ILD clinical 

trial (NCT03485378).28  

Application of Management Concepts to Clinical Case 

     His ILD-GAP score of 3 predicted a 1-year mortality from ILD of 9%. His risk of death from untreated lung 

cancer was much higher relative to ILD. The patient preferred curative treatment. Given his poor predicted 

post-operative pulmonary function, he was deemed medically inoperable by a multidisciplinary team. He was 

treated with SBRT to a dose of 50 Gy in 5 fractions every other day using volumetric modulated arc therapy 

(VMAT) (Figure 2). This dose was chosen as it meets the SBRT threshold of a BED10 > 100 Gy, but at the 

same time minimizes the chances of lung toxicity. He tolerated treatment well. Four months after treatment, he 

developed a worsening cough, dyspnea, and small volume hemoptysis associated with confluent opacities in 

the left lower chest on imaging. His symptoms failed to improve with a trial of antibiotics for pneumonia, and 

chest CT showed persistent consolidation and patchy opacities in the region of the treated lung cancer. In 

patients with ILD, distinguishing ILD-exacerbations from radiation pneumonitis is difficult, but he was judged to 

have grade 2 radiation pneumonitis (Figure 1B and C). He was prescribed inhaled corticosteroids and his 

cough and dyspnea improved.  

SBRT Treatment of Ultracentral Tumors 

Case Vignette 

     A 78-year-old male presented with a new right lower lobe (RLL) nodule on CT imaging. PET/CT showed a 

markedly FDG-avid, 2.9 cm nodule in the azygos-esophageal recess of the RLL, abutting the right mainstem 

bronchus without evidence of nodal or metastatic disease. Endobronchial ultrasound (EBUS)-guided biopsy of 

the nodule confirmed NSCLC.  

Key Clinical Questions 

1. When is SBRT used to treat ultracentral tumors?  

2. What major toxicities are associated with SBRT treatment of ultracentral tumors and how can they be 

predicted? 

3. What SBRT dose is considered safe and effective in treating ultracentral tumors?  

4. What important questions remain regarding SBRT treatment of ultracentral tumors? 

 

Management Considerations 

     Tumor location is the primary determinant of toxicity, and tumors are frequently classified as peripheral, 

central, or ultracentral. Central tumors fall within 2 cm of the trachea and proximal bronchial tree and are 
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associated with higher toxicity relative to peripheral tumors, while ultracentral tumors either directly abut the 

airway or have radiation planning target volumes that overlap the central airways. Ultracentral tumors are 

associated with the highest risk of toxicity,10-12,29,30 but are frequently treated because the benefits of potentially 

curative therapy for ES-NSCLC outweigh the risks of potential toxicity. 

     For patient with ultracentral tumors, surgical resection should be initially considered, although surgery is 

frequently not offered. Surgical techniques will depend on tumor location and involvement of mediastinal 

structures, but lung sparing reconstructive procedures are generally preferred over pneumonectomy.31,32 

Sleeve lobectomies with or without pulmonary artery (PA) resection and reconstruction are often used to resect 

ultracentral tumors,31 while tracheal sleeve pneumectomies or carinal resections are used to resect tumors 

involving the distal trachea or carina.32 However, these procedures are associated with considerable morbidity 

(~30%).31,32 In general, surgery should only be considered in patients with good baseline cardiopulmonary 

function, when complete surgical (R0) resection is likely, complication rates are acceptably low, and surgeons 

with bronchovascular resection and reconstruction expertise are available. 

     Definitive SBRT is an acceptable treatment alternative for patients with medically inoperable central or 

ultracentral tumors. Historically, early studies of lung SBRT reported grade ≥3 toxicity in ~50% of patients with 

centrally-located tumors treated with 60-66 Gy in 3 fractions.10 The close relationship between midline tumors 

and high-grade toxicity led to the creation of the “no-fly zone”; whereby tumors encompassing a 2 cm margin 

around the trachea and proximal bronchial tree were excluded from SBRT protocols in order to spare critical 

midline structures (i.e., bronchial tree, heart, esophagus, etc.) from high doses of radiation. With advances in 

technology, clinical experience, and dose optimization, most modern lung SBRT studies on central and 

ultracentral tumors have reported high local control rates with limited grade ≥3 toxicities.11,12,33-39  

     Radiation Oncologists who treat central or ultra-central tumors face the precarious challenge of reaching an 

ablative dose while simultaneously limiting dose to adjacent organs at risk. Based on prior studies, a BED10 > 

100 Gy is required to achieve acceptable local control.40 The primary concern in treating ultracentral tumors 

with SBRT are the rare, but potentially fatal, side-effects including central airway necrosis,15,41 

tracheoesophageal fistulas,42 and bronchopulmonary hemorrhage.13,15-17,35,37,43,44 Given that the risk of fistula or 

fatal hemorrhage increases with direct tumor invasion,15,45 a combination of CT or MR angiogram, 

bronchoscopy, and endoscopy should be used to assess for tumor invasion into adjacent vessels, the 

bronchial tree, or the esophagus when appropriate.  

     Hypofractionated SBRT, or the use of lower radiation doses per treatment over a longer treatment time (~6-

15 treatments), is commonly used to treat central or ultracentral tumor, which can yield more tolerable toxicity 

relative to higher doses, but still maintain very high local control rates.16,38 A recent analysis of centrally located 

tumors treated on RTOG 0813 with 5-fraction SBRT reported a maximum tolerated dose of 12 Gy per day, 

which correlated with a grade ≥3 toxicity risk of 7.2%. As a result, most radiation oncologists now recommend 

that the central lung tumor dose be kept below 10 Gy per fraction.12,46 Yet, few tumors treated on RTOG 0813 
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represented ultracentral tumors, which are often treated with further SBRT dose deintensification to further 

enhance protection of adjacent organs at risk. Two retrospective studies using 60 Gy in 8 fractions to treat 

ultracentral tumors reported 0-6% Grade 3 toxicity rates, with no reported Grade 4-5 toxicities.33,47 In several 

prospective studies, 60 Gy in 12 fractions or 15 fractions have also been shown to be well tolerated.14,39,48 

However, the optimal dose regimen in unknown, but an ongoing phase I SBRT dose-escalation study of 

ultracentral tumors (SUNSET trial; NCT03306680) hopes to address this important question.  

      While the majority of SBRT studies on central and ultracentral tumors have reported low rates (≤10%) of 

grade ≥3 toxicities,11,12,33-39 a few studies have reported higher rates of grade ≥3 late toxicities.16,30 The 

heterogeneity of reported toxicity outcomes with SBRT for ultracentral tumors highlights an important point that 

several additional factors, apart from the dose fractionation scheme, can influence treatment-related toxicity.13 

First, the tumor location and location of dose hotspots are important. Tumors with gross endobronchial 

involvement are associated with a 17-33% treatment-related mortality rate, and represent a particularly high-

risk scenario.13,16,30 Limiting endobronchial tree dose hotspots to 120% may also reduce the risk of toxicity. 

Prior studies have shown that a maximum BED3 ≥ 180 Gy (corresponds to 45 Gy in 5 fractions or 55 Gy in 8 

fractions) in the endobronchial tree is associated with higher mortality.13 There is also a higher risk of mortality 

associated with treating tumors abutting the PA, with lower rates of toxicity in some studies that avoided 

treating ultracentral tumors abutting the PA.14 Given these results, the ongoing SUNSET trial (NCT03306680) 

excludes patients with ultracentral tumors associated with endobronchial invasion and limits dose hotspot to 

120%.49 Second, patients receiving anticoagulants or anti-angiogenic therapies concurrently with SBRT 

treatment of an ultracentral tumor are at higher risk of fatal pulmonary hemorrhage (>20% in some 

studies).13,15-17 Third, higher plan conformality may reduce toxicity. Higher rates of toxicity have been reported 

in studies using intensity modulated radiation therapy (IMRT) with 4-7 coplanar beams, in which all patients 

developing fatal pulmonary hemorrhage had hotspots with a BED3 ≥ 225 Gy.16,50 In comparison, studies using 

arc-based IMRT have reported lower maximum doses and lower toxicity rates.48 Lastly, while certainly not 

required, MR-guidance may further enhance the precision of radiation delivery, as demonstrated by a recent 

phase I trial using online MR-guided adaptive radiotherapy for ultracentral tumors, which reported no grade ≥3 

toxicity in patients receiving 60 Gy in 12 fractions.39  

Application of Management Concepts to Clinical Case 

     The patient underwent a diagnostic fiberoptic bronchoscopy, which showed direct bronchial invasion, and 

he was considered a poor surgical candidate on multidisciplinary review. He was treated with hypofractionated 

radiotherapy, 60 Gy in 12 fractions (Figure 3). Although studies have reported a good safety profile associated 

with 60 Gy in 8 fractions,33,47 other studies have reported considerable toxicity with a more modest regimen of 

60 Gy in 12 fractions,16 and so we selected a gentler fractionation regimen to minimize the risk of toxicity. He 

reported grade 1 fatigue, but no other toxicities during treatment. Three months after treatment, he denied 
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chest pain, dyspnea, cough, hemoptysis, odynophagia, or dysphagia. A CT of the chest showed a reduction in 

size of the irradiated azygous esophageal recess mass (1.6 x 1.3 cm, previously 3.0 x 2.9 cm). 

SBRT Reirradiation  

Case Vignette 

     A 66-year-old man with a history of chronic obstructive pulmonary disease, presented with biopsy-proven 

Stage IA adenocarcinoma characterized by a 1.5 cm nodule of the posterior segment of the right upper lobe. 

He was deemed medically inoperable and received SBRT, 54 Gy in 3 fractions (Figure 4A). Three years later, 

he presented with a progressively enlarging, FDG-avid 1.3 x 1 cm right upper lobe nodule overlapping with the 

prior treatment area. 

 

Key Clinical Questions 

1. What salvage therapies are available for isolated local recurrences?  

2. Are there any predictors of severe toxicity associated with SBRT reirradiation?  

3. What obstacles and unanswered question remain regarding SBRT reirradiation?  

 

Management Considerations 

     Despite high local control rates following SBRT (>90%), approximately 10-15% of patients develop local 

recurrences.51-53 The risk of developing local recurrences in previous irradiated lung increases as the prognosis 

of patients with NSCLC improves.52 Multidisciplinary teams have the option to observe or offer salvage 

therapy, but since patients with isolated local recurrences often have a favorable prognosis, salvage therapy is 

often recommended. Salvage therapy options includes lung SBRT or salvage lobectomy. While high rates of 

local control and limited toxicity have been reported with salvage lobectomy,54,55 most patients with local 

recurrences following SBRT are medically inoperable and reirradiation remains their only treatment option.  

     SBRT reirradiation represents a viable treatment option for recurrent ES-NSCLC, but also poses a 

significant therapeutic challenge. Unfortunately, there is no widely accepted definition for reirradiation in ES-

NSCLC, but a few small retrospective series have shown that repeat SBRT with doses BED10 > 100 Gy 

following isolated local failures is well tolerated.56,57 In Kennedy et al, 2 of 21 patients developed a local failure 

following lung reirradiation and the most common type of failure following reirradiation was distant failure.57 A 

primary concern with lung SBRT reirradiation is life-threatening treatment-related toxicity, including fatal 

hemorrhage after reirradiation of centrally located tumors and gastric perforation after reirradiation of lower 

lobe tumors.58,59  While two recent reports showed no grade ≥3 toxicities in patients with centrally located 

tumors (0/8),56,57 another study reported 72% of patients (8/11) developed grade ≥2 toxicities, including three 

grade 5 hemorrhages.59 Chest wall toxicity is common following reirradiation, with 50% of patients reporting 

grade 1-2 chest wall pain in one series.56 The volume receiving 30 Gy (V30) above 30-70% has shown to 
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correlate with higher risk of chest wall pain and rib fracture,60,61 and the same considerations should be taken 

in cases of SBRT reirradiation and care should be taken to avoid hotspots in the chest wall. High rates of 

symptomatic pneumonitis have been reported after reirradiation, particularly conventionally fractionated 

radiation therapy,62-64 with the volume receiving 5 Gy and 20 Gy (V20) both serving as predictors of 

pneumonitis. Pneumonitis rates are often higher after repeat SBRT for out-of-field failures when compared to 

in-field failures possibly because treating out-of-field failures often leads to a larger volume of normal lung 

receiving low-dose radiation.56,57  

Application of Management Concepts to Clinical Case 

     He was offered SBRT since his risk of death from NSCLC far outweighed any competing risks of death from 

his baseline comorbidities. His peripheral lung tumor was not within the vicinity of critical structures, so he 

received a higher SBRT dose per fraction of 54 Gy in 3 fractions (Figure 4B-D). However, a gentler 

fractionation scheme would have been selected if the tumor was near critical structures and OAR constraints 

were violated. In this reirradiation case, the cumulative spinal cord dose, in 2 Gy equivalent fractions (EQD2), 

was limited to 50 Gy, but no other specific universal dose constraints were used. Since there are not well-

defined lung SBRT reirradiation dose constraints, OAR dose constraints for a radiation naïve patient were 

utilized. For the prescription of 54 Gy in 3 fractions: esophagus dmax of 27 Gy, heart dmax of 30 Gy, brachial 

plexus dmax of 24 Gy, carina dmax of 30 Gy, and V20 Lung-ITV < 15%. The composite plan is shown in 

Figure 4C. The maximum tumor point dose was 271 Gy10. Cumulative mean doses were as follows: 4.9 Gy3 

(esophagus), and 3.4 Gy3 (spinal cord), and 6.8 Gy3 (lung-internal target volume (ITV). The spinal cord 

maximum point dose was 32 Gy3 (Figure 4D). He was followed for five years with no evidence of disease 

recurrence and reported no long-term side-effects from treatment.  

 

SBRT Treatment for Oligometastatic Disease 

Case Vignette 

     A 58-year-old male with a history of emphysema presented with oligometastatic NSCLC (OM-NSCLC). 

CXR revealed a left hilar mass (Figure 5A). PET-CT demonstrated a large cavitating left lower lobe mass (8.0 x 

6.7 cm), indeterminate uptake at stations 7 and 4R and two sacral metastases (Figure 5B-D). EBUS-guided 

biopsy confirmed squamous cell carcinoma within station 12L (58% programmed death ligand-1 expression), 

but both station 7 and 4R were negative. Final staging was T4N1M1c. PFTs showed FEV1 of 97% predicted 

and DLCO of 81% predicted. His ECOG performance status was 1.   

 

Key Clinical Questions: 

1. How is OM-NSCLC defined? 

2. Do patients with OM-NSCLC benefit from local consolidative treatments, including the use of SBRT? 

3. What are the limitations of current prospective studies evaluating SBRT in OM-NSCLC? 
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4. How do we appropriately select OM-NSCLC patients for SBRT? 

 

Management Considerations 

     Stage IV NSCLC was historically considered to be an incurable disease and as such most patients were 

treated with palliative intent. Traditionally, this would involve the use of chemotherapy or palliative radiotherapy 

to alleviate symptoms and was associated with a median OS of <12 months.65 This figure has improved since 

the introduction of immunotherapy and other targeted drugs.  

     The oligometastatic paradigm suggests that there is a subgroup of patients, with a limited number of 

metastases, which may benefit from local consolidative treatment (LCT) as part of a ‘curative-intent’ approach. 

The definition of oligometastatic disease (OMD) is controversial. Patients may present at diagnosis 

(synchronous) or OMD may develop at a later date (metachronous). Synchronous OMD has been defined as 

up to 5 metastases in a maximum of 3 organ sites by an EORTC consensus group.19 However a recent 

systematic literature review recommended that, for patients with OM-NSCLC, the number of metastases 

should be limited to up to 3 to reflect the characteristics of the majority of patients studied in the literature.66  

     Surgical resection has traditionally been the LCT of choice for OMD.67 However, the use of non-invasive 

SBRT is increasing with recent reports of excellent local control and long-term survival.68  No study has directly 

compared the two modalities in this setting; however Schanne et al reported no OS difference when comparing 

results from modern (2011 onwards) radiotherapy and surgical studies.66  At present, patient selection for LCT 

is based on the individual patient and tumour characteristics.68 Studies have identified favourable prognostic 

factors including metachronous disease, a smaller number of metastases, a lack of mediastinal involvement, 

adenocarcinoma histology, good performance status, a disease-free interval of >6 months and younger age.69  

Biomarkers are needed, aiming to distinguish ‘biological’ OMD compared to ‘radiological’ OMD.  

     SBRT in the OMD setting has been evaluated in numerous prospective trials.70-73  Improvements in both 

median OS and progression free survival (PFS) have been described, alongside acceptable rates of 

toxicity.70,74 A multi-institutional phase II trial of synchronous metastases in patients with NSCLC by Gomez et 

al randomized patients without progression after first-line systemic anticancer therapy (SACT) to either SBRT 

or maintenance therapy.71 This trial closed to recruitment early due to reporting a significant PFS improvement 

with the addition of LCT (11.9 vs. 3.9 months). An update has since reported a persistent PFS improvement 

and median OS benefit (41.2 vs. 17 months). Another phase II study by Iyengar et al reported a significant PFS 

benefit (9.7 vs. 3.5 months) with LCT.72 The randomized phase II SABR-COMET trial, which included patients 

with NSCLC, also reported an improvement in overall survival with SBRT over palliative standard of care 

treatment.73  

     The evidence surrounding the use of SBRT in OM-NSCLC is developing but it is based on retrospective 

series and small phase II trials which have important limitations. Improved outcomes and low toxicity rates 

have been reported but may result from selection bias e.g. most patients included had only one metastasis.66,74  

In addition, the changing therapeutic landscape in recent years has not been accurately reflected in these 
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studies, given that immunotherapy was not part of the standard management at the time.74 Furthermore there 

is an unmet need to evaluate the role of immunotherapy in the setting of OMD. SBRT may also modify the 

tumour microenvironment therefore facilitating response to immune checkpoint inhibition. Finally, there is 

limited evidence around the addition of SBRT to targeted therapies for patients with NSCLC and driver 

mutations, particularly in the oligoprogressive setting. In summary, as per ESMO guidelines,75 although stage 

IV NSCLC patients with limited synchronous and metachronous metastases may be treated with local therapy 

(SBRT or surgery) and may experience long-term PFS, inclusion in clinical trials should be preferred.  A 

number of phase III trials are currently underway in these settings that will establish the role of SBRT in routine 

practice (NCT02076477, NCT02417662, NCT03137771). 

 

Application of Management Concepts to Clinical Case 

    Observation was not appropriate given the patient had a bulky, locally advanced primary tumor causing 

respiratory symptoms and was fit for treatment. Treatment options included SACT alone (immunotherapy and 

chemotherapy combination), palliative thoracic radiotherapy for symptom control, or SACT plus LCT with 

‘curative-intent.’ LCT involving radical radiotherapy to the primary disease and SBRT to the metastatic sites in 

the sacrum was favored over surgery. Studies in highly selected OMD populations have shown improved 

outcomes, but the evidence is limited. Given these uncertainties, he was enrolled in the SARON trial 

(NCT02417662), which is a randomized phase III study investigating whether the addition of radiotherapy 

(conventional and SBRT) to SACT improves OS in patients with synchronous OM-NSCLC. He received two 

cycles of induction paclitaxel, carboplatin and pembrolizumab. Interval CT and MRI showed stable disease. He 

was then randomized to the intervention arm and completed two additional cycles of SACT prior to receiving 

radiotherapy (55 Gy in 20 fractions) to his primary disease followed by SBRT (24 Gy in three fractions) to the 

two sacral metastases. A dose of 30 Gy in three fractions was initially proposed but later reduced, owing to 

their proximity to the sacral plexus (Figure 6). No treatment-related toxicities were reported. He remains free of 

disease, 22 months after initial diagnosis.   

Conclusions 

     SBRT is an effective treatment modality for patients with ES-NSCLC and OM-NSCLC. It is often the only 

locoregional treatment option for patients with moderate-to-severe cardiac or pulmonary comorbidities. While 

the benefits of giving SBRT treatment often outweigh the risks in most clinical scenarios, SBRT can be 

associated with serious toxicities and the risk should be relayed to patients. For challenging cases, such as the 

ones discussed herein, input from a multidisciplinary tumor board and radiation oncology peer-review should 

be considered to provide a consensus recommendation regarding the choice of SBRT versus other modalities, 

and also to inform some of the considerations in SBRT planning and treatment.  
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Figure Legends 

Figure 1. Pretreatment and posttreatment CT scans of patient with interstitial lung disease treated with SBRT. 

(A) Computed tomography axial image of the left lower lobe lesion prior to SBRT. Computed tomography (B) 

axial and (C) coronal image showing extensive consolidation and patchy opacities four months after SBRT. 

 

Figure 2. Prescription isodose distribution and dose volume histogram for a patient with interstitial lung 

disease treated with SBRT to 50 Gy in 5 fractions. (A) Axial computed tomography image of radiotherapy plan. 

Planning target volume is in dark blue colorwash. (B) Dose volume histogram showing heart (red), lungs minus 

internal target volume (light blue), spinal cord (green), esophagus (black), and planning target volume (dark 

blue). 

 

Figure 3.  Prescription isodose distribution and dose volume histogram for a patient with an ultracentral tumor 

treated with SBRT to 60 Gy in 12 fractions. Treatment plan in the (A) axial, (B) coronal, (C) and sagittal views. 

(D) Dose volume histogram showing heart (red), esophagus (orange), right lung (blue), left lung (light 

green), spinal cord (dark green), and planning target volume (purple). 

 

Figure 4. Prescription isodose distribution for a patient treated with SBRT reirradiation to 54 Gy in 3 fractions, 

for an isolated recurrence after treatment with 54 Gy in 3 fractions. Treatment plans from (A) initial SBRT, (B) 

salvage SBRT, and (C) composite plan for both courses. The PTV from the 1st and 2nd treatments are denoted 

by the red and green lines in the composite plan. (D) Composite dose volume histogram showing heart (red), 

esophagus (magenta), lungs minus internal target volume (orange), spinal cord (green), and the planning 

target volume (blue). The maximum cumulative point dose was 113.82 Gy. 
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Figure 5. Imaging showing the patient’s disease at diagnosis. (A) Chest X-ray showing the left hilar mass 

(green arrow).  PET-CT image showing the (B) left lower lobe mass (green arrow), (C) left sacral metastasis 

(yellow arrow), and (D) right sacral metastasis (red arrow).   

 

Figure 6. Prescription isodose distribution for a patient with oligometastic disease treated with SBRT. Archived 

planning image showing the SBRT plans for the two sacral metastases. Note the proximity of both plans to 

each other and the sacral plexus (red circles). 
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