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Introduction

In recent years, stereotactic radiotherapy has become 
more popular in clinical practice of various cancer, due to 
its satisfactory efficacy and relatively less side effects (1). 
Stereotactic radiotherapy is defined as a radiation therapy 
that use high doses per fraction in one to five fractions with 

highly conformal techniques (2,3). It is a general term that 
includes stereotactic radiosurgery (SRS) and stereotactic body 
radiation therapy (SBRT). SRS uses a single fraction delivered 
with precision similarly to surgery. While SBRT, also known 
as stereotactic ablative radiotherapy (SABR), uses high doses 
per fraction for a maximum of 5 fractions with ablative intent 
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on extracranial lesions (4). However, the data related to 
contemporary trials evaluating stereotactic radiotherapy and 
their ability to advance clinical care do not yet exist.

ClinicalTrials.gov is a registry of clinical trials that was 
mandated by Congress and implemented in 2000 by the 
National Library of Medicine. In 2004, the International 
Committee of Medical Journal Editors announced a 
policy of registration of clinical trials as a prerequisite 
for publication (5). Furthermore, in 2007, the Food and 
Drug Administration Amendment Act expanded legal 
requirements to register trials, as well as record key 
data elements (6). ClinicalTrials.gov is the largest of the 
international registries for clinical trials and represents 
a unique resource to explore the research enterprise 
worldwide. Currently, ClinicalTrials.gov contains detailed 
information on more than 380,000 clinical research studies 
conducted in 299 countries (7). However, previous studies 
have found that a large amount of clinical trials are failing to 
complete, and numerous trials are not published for several 
years after completion (8). Failed clinical trials resulting in 
wasting time, effort and resources, also bring risks to trial 
participation (9). 

In this study, we aimed to describe the fundamental 
characteristics of interventional stereotactic radiotherapy 
studies registered on ClinicalTrials.gov before Dec 31, 
2019. We also described the changes of characteristics of 
stereotactic radiotherapy trials over time, and compared 
characteristics from different regions. Furthermore, we 
investigated trial characteristics that may be associated with 
trial stopped early, to better inform the design of future trials.

Methods

Data collection

Clinicaltrials.gov was queried for the topic “SBRT,” 
“Stereotactic Body Radiation Therapy”, “SABR”, 
“Stereotactic Ablative Radiotherapy”,  “SRS” and 
“Stereotactic Radiosurgery” in the “other terms”. All 
studies registered before Dec 31, 2019 were downloaded 
and set into a relational database of the Aggregate 
Analysis of ClinicalTrials.gov for aggregate analysis. Only 
“interventional trials” and “primary purpose was treatment” 
were included. 

Stereotactic radiotherapy trials were examined on 
11 dimensions: cancer type; phase of trial; number of 
treatment arms; randomization; masking; sample size; 
age of participants; funding source; location of trial sites; 

recruiting status; study start date. 

Definitions

Stereotactic radiotherapy trials that involved 2 or more 
cancer types were grouped into a “multiple” category. The 
metastases cancer, such as “brain metastases” or “bone 
metastases”, were grouped into homologous location of 
tumor like “Central Nervous System” or “Bone”.

When the interventional model was single group assignment 
or the number of treatment arms was “1”, the allocation 
methods (if missing) were designated as nonrandomized and 
the masking (if missing) was designated as open label. Funding 
sources were classified into National Institutes of Health (NIH), 
industry, and other. “NIH and other” was assigned as NIH. 
“Industry and other” was assigned as industry. 

Statistical analysis

Descriptive statistics were used to investigate the percentage 
distribution of all the items of the stereotactic radiotherapy 
trials. Characteristics between the 2 periods of time and 
between different regions were compared by Chi-square 
test. A study status including “suspended”, “terminated” 
or “withdrawn” was defined as stopped early. In order to 
investigate predictors associated with trial stopped early, 
Chi-square test was used to compare characteristics of 
completed and stopped early trials. Variables with P<0.05 in 
univariable analysis were further analyzed by multivariable 
analysis using binary logistic regression. All statistical tests 
were 2-sided with statistical significance when P<0.05. SPSS 
version 22.0 (IBM Corp) was used for all statistical analyses.

Results

We retrieved 897 trials from ClinicalTrials.gov before Dec 
31, 2019 by restricting topic, 760 interventional stereotactic 
radiotherapy trials were finally selected for analysis  
(Figure 1). The first interventional stereotactic radiotherapy 
trial registered on Nov 1,1994. And then, the number 
increased gradually from 2004 to 2019 (Figure 2). A higher 
proportion of stereotactic radiotherapy trials were conducted 
for patients with lung cancer (20.4%), prostate cancer 
(14.7%), central nervous system (14.6%), and liver cancer 
(10.4%) (Figure 3). The “others” included esophageal cancer, 
sarcoma, lymphoma, skin cancer, thymoma and so on. 

The characteristics of interventional stereotactic 
radiotherapy trials were described in the Table 1. Most 
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(63.0%) were phase1 and /or 2 trials. In all, 474 (62.4%) 
trials were single group interventional trials, 545 (71.7%) 
were reported to be nonrandomized, and 722 (95.0%) were 
open-label. Four hundred and eighty-one (63.3%) of these 
trials had an anticipated enrollment fewer than 50 and 8 
(1.1%) had an anticipated enrollment more than 500. The 
median trial sample size was 40 (0–1,716). Almost all trials 
(97.4%) excluded children (age <18 years), and 9 (1.2%) 
excluded elderly (age >65 years). Only 115 (15.1%) and 103 
(13.5%) were funded by industry and NIH, respectively. 
There were 516 (67.9%) trials conducted in North America. 
The majority of trials (75.8%) were single center trials. 
About a half (46.1%) of trials were recruiting, while 118 
(15.4%) stopped early with status includes “suspended”, 
“terminated” or “withdrawn”. Overall 113 (14.9%) trials 
were listed as “completed”, only 28 trials of them were 
published on PubMed.

According to study content, stereotactic radiotherapy 
trials were divided into six categories and the proportions 

were calculated: (I) added stereotactic radiotherapy to the 
standard care, 481 (63.3%); (II) compared any treatment 
regimens with or without stereotactic radiotherapy, 77 
(10.1%); (III) investigated novel stereotactic radiotherapy 
regimes, such as doses or fractionations, 64 (8.4%); (IV) 
compared stereotactic radiotherapy with other radiotherapy 
regimens, such as conventional or hypofractionation, 46 
(6.1%); (V) compared stereotactic radiotherapy with other 
non-radiotherapy treatments, such as surgery, 52 (6.8%); 
(VI) different combinations of stereotactic radiotherapy 
with various treatment modalities, 40 (5.3%). Notably, 
119 (15.7%) trials were regard to stereotactic radiotherapy 
combined with immunotherapy including immune 
checkpoint inhibitors.

Chronological shifts of characteristics of stereotactic 
radiotherapy trials 

The number of stereotactic radiotherapy trials registered 
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Figure 2 Number of Stereotactic Radiotherapy Trials Registered on ClinicalTrials.gov per Year before Dec 31, 2019.

Figure 1 Flowchart for inclusion of stereotactic radiotherapy clinical trials registered on ClinicalTrials.gov.

897 Trials registered on ClinicalTrials.gov before Dec 31, 2019 

were downloaded by restricting topic

760 Stereotactic radiotherapy trials included

137 trials excluded

  52 Not interventional trials

  27 Trials without a primary purpose of treatment

  32 Not malignant tumor

  26 Not stereotactic radiotherapy
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Figure 3 Cancer Types of Stereotactic Radiotherapy Trials Registered on ClinicalTrials.gov.

Table 1 Characteristics of stereotactic radiotherapy trials registered 
on ClinicalTrials.gov

Characteristic No. (%), n=760

Phase

1 144 (18.9)

1–2 72 (9.5)

2 263 (34.6)

2–3 10 (1.3)

3 59 (7.8)

4 5 (0.7)

Not reported 207 (27.2)

No. of study arms

1 474 (62.4)

2 266 (35.0)

≥3 13 (1.7)

Not reported 7 (0.9)

Allocation

Randomized 210 (27.6)

Nonrandomized 545 (71.7)

Not reported 5 (0.7)

Blinding

Open label 722 (95.0)

Blind 21 (2.8)

Not reported 17 (2.2)

Enrollment No. of patients

≤50 481 (63.3)

51–100 137 (18.0)

≥101 142 (18.7)

Table 1 (continued)

Table 1 (continued)

Characteristic No. (%), n=760

Excludes children (age <18 y) 740 (97.4)

Excludes elderly (age >65 y) 9 (1.2)

Funding source

Industry 115 (15.1)

NIH 103 (13.6)

Industry and NIH 4 (0.5)

Other 538 (70.8)

No. of geographic regions

1 576 (75.8)

2–10 149 (19.6)

≥11 35 (4.6)

Region

North America 516 (67.9)

Europe 132 (17.4)

Asia 92 (12.1)

Other 20 (2.6)

Recruitment status

Recruiting 350 (46.1)

Not yet recruiting 117 (15.4)

Stopped early 118 (15.5)

Completed 113 (14.9)

Not reported 62 (8.2)

“Stopped early” includes trials that were “suspended”, “terminated” 
or “withdrawn” in the database. NIH, National Institutes of Health.
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before 2009 was 125, only accounted for 16.4% of all trials. 
So we just compared the characteristics of stereotactic 
radiotherapy trials between the 2 periods (2010–2014 and 
2015–2019) (Table 2). The number of trials submitted 
for registration increased from 210 to 425 during the 2 
periods. Compared with trials from 2010 to 2014, a higher 
proportion of trials from 2015 to 2019 were randomized 
(20.0% vs. 34.4%; P=0.001) and with 2 study arms (27.1% 
vs. 42.1%; P=0.002). Moreover, the proportion of trials 
with a sample size of more than 100 patients increased from 
12.9% to 22.6% between the 2 time periods (P=0.002). 

The proportion of trials reporting an industry lead funded 
increased from 11.0% to 19.1% (P=0.028). The proportion 
of trials study site in North America decreased from 74.8% 
to 60.2% (P=0.002), whereas an increase was observed in 
the proportion of trials in Asia (7.6% to 15.8%) during the 
2 periods. Moreover, Trials from 2015 to 2019 were more 
likely to have recruiting status (68.5% vs. 26.7%; P<0.001) 
and were less likely to report stopped early (9.4% vs. 20.5%; 
P<0.001) than trials from 2010 to 2014. Other characteristics 
remained unchanged substantially between the 2 periods.

Characteristics of stereotactic radiotherapy trial from 
different regions

Table 3 presents the comparison of characteristics of 
stereotactic radiotherapy trials between North America 
(n=516), Europe (n=132) and Asia (n=92). With respect 
to phases, trials from North America were more oriented 
toward phase 1 research (24.4% vs. 6.1% for Europe and 
6.5% for Asia, P<0.001). Moreover, Trials from North 
America were more likely to be nonrandomized (77.7% vs. 
56.8% for Europe and 64.1% for Asia, P<0.001), open label 
(96.9% vs. 94.7% for Europe and 88.0% for Asia, P=0.001), 
and with 1 study arm (67.8% vs. 50.0% for Europe and 2.2% 
for Asia, P=0.003).

The proportion of trials from North America with a 
sample size of more than 100 patients was significantly less 
than Europe (14.2% vs. 28.0%) and Asia (14.2% vs. 31.5%; 
P<0.001). As for recruitment status, trials from Asia were 
more likely to have recruiting status (56.5% vs. 45.5% for 
Europe and 43.6% for North America, P<0.001), and less 
likely to report stopped early (8.7% vs. 12.1% for Europe 
and 16.7% for North America, P<0.001).

Differences in the funding source were also apparent. 
Eighteen percent of trials from North America were funded 
by industry, which was significantly higher than that from 
Europe (11.4%) and Asia (7.6%) (P<0.001). There were no 

NIH-funded trials in Asia. 
Trials from Asia were more likely conducted in single 

center than Europe (84.8% vs. 65.2%) and North America 
(84.8% vs. 77.1%; P=0.012). 

Characteristics associated with stereotactic radiotherapy 
trial stopped early

Table 4 showed the univariate analysis of characteristics 
between completed (n=113) and stopped early (n=118) 
stereotactic radiotherapy trials. Randomized trials 
were more frequently stopped early compared with 
nonrandomized or not reported trials (P=0.010). And trials 
with enrollment patients ≤50 were more frequently stopped 
early compared with patients >50 (P<0.001). Further 
multivariate regression analysis was performed (Table 5). 
Randomized (OR 8.090, 95% CI: 3.095–21.145, P=0.001), 
and enrollment patients ≤50 (OR 3.813, 95% CI: 1.759–
8.267, P<0.001) were associated with trials stopped early.

Discussion 

To our knowledge, this analysis is the first comprehensive 
study to assess the characteristics of stereotactic radiotherapy 
trials registered on ClinicalTrials.gov, and to investigate 
trial characteristics that may be associated with trial stopped 
early. The study helps to better understand the current 
situation of stereotactic radiotherapy trials and provides 
basis for future development. 

With the development of radiobiology and new 
advanced technologies, stereotactic radiotherapy is used 
more frequently. Stereotactic radiotherapy can deliver high 
doses of radiation with great precision and low damage 
to the surrounding healthy tissue, and it is very feasible 
and applicable for oligo progression and oligo metastatic  
disease (9). SABR-COMET trial showed that standard of 
care plus SBRT to all metastatic sites improved OS and  
PFS (10). Different fractionation schemes are adopted 
based on the characteristics, location and size of tumor. 
However, the optimal fractionation scheme, dose limits 
for organs at risk, long term adverse reactions are still not 
clear. Therefore, more well-designed clinical trials are 
needed to provide evidence for better defines the clinical 
implementation of stereotactic radiotherapy in the future. 

Stereotactic radiotherapy broadened its areas from brain 
metastases to early-stage lung cancer, prostate cancer and 
hepatocellular cancer (11-13). The number of stereotactic 
radiotherapy trials increased gradually during the last  
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Table 2 Trend changes in characteristics of stereotactic radiotherapy trials registered on ClinicalTrials.gov Between 2010–2014 and 2015–2019

Characteristic
No. (%)

P value
2010–2014 (n=210) 2015–2019 (n=425)

Phase

1 48 (22.9) 74 (17.4) 0.400 

1–2 14 (6.7) 47 (11.1)

2 69 (32.9) 155 (36.5)

2–3 3 (1.4) 6 (1.4)

3 14 (6.7) 27 (6.4)

4 2 (1.0) 2 (0.5)

Not reported 60 (28.6) 114 (26.8)

No. of study arms

1 149 (71.0) 235 (55.3) 0.002 

2 57 (27.1) 179 (42.1)

≥3 3 (1.4) 8 (1.9)

Not reported 1 (0.5) 3 (0.7)

Allocation

Randomized 42 (20.0) 146 (34.4) 0.001 

Nonrandomized 167 (79.5) 278 (65.4)

Not reported 1 (0.5) 1 (0.2)

Blinding

Open label 200 (95.2) 405 (95.3) 0.090 

Blind 4 (1.9) 16 (3.8)

Not reported 6 (2.9) 4 (0.9)

Enrollment No. of patients

≤50 150 (71.4) 244 (57.4) 0.002 

51–100 33 (15.7) 85 (20.0)

≥101 27 (12.9) 96 (22.6)

Excludes children (age<18y) 207 (98.6) 415 (97.6) 0.560 

Excludes elderly (age>65y) 3 (1.4) 2 (0.5) 0.338 

Funding source

Industry 23 (11.0) 81 (19.1) 0.028 

NIH 30 (14.3) 46 (10.8)

Industry and NIH 0 3 (0.7)

Other 157 (74.8) 295 (69.4)

No. of geographic regions

1 164 (78.1) 315 (74.1) 0.526

Table 2 (continued)
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Table 2 (continued)

Characteristic
No. (%)

P value
2010–2014 (n=210) 2015–2019 (n=425)

2–10 38 (18.1) 93 (21.9)

≥11 8 (3.8) 17 (4.0)

Region

North America 157 (74.8) 256 (60.2) 0.002 

Europe 31 (14.8) 89 (20.9)

Asia 16 (7.6) 67 (15.8)

Other 6 (2.9) 13 (3.1)

Recruitment status

Recruiting 56 (26.7) 291 (68.5) <0.001

Not yet recruiting 42 (20.0) 63 (14.8)

Stopped early 43 (20.5) 40 (9.4)

Completed 43 (20.5) 9 (2.1)

Not reported 26 (12.4) 22 (5.2)

NIH, National Institutes of Health.

Table 3 Comparison of characteristics of stereotactic radiotherapy trial from North America, Europe and Asia

Characteristic
No. (%)

P value
North America (n=516) Europe (n=132) Asia (n=92)

Phase

1 126 (24.4) 8 (6.1) 6 (6.5) <0.001

1–2 56 (10.9) 14 (10.6) 1 (1.1)

2 155 (30.0) 50 (37.9) 47 (51.1)

2–3 3 (0.6) 4 (3.0) 2 (2.2)

3 30 (5.8) 14 (10.6) 13 (14.1)

4 5 (1.0) 0 (0.0) 0 (0.0)

Not reported 141 (27.3) 42 (31.8) 23 (25.0)

No. of study arms

1 350 (67.8) 66 (50.0) 2 (2.2) 0.003 

2 154 (29.8) 62 (47.0) 49 (53.3)

≥3 8 (1.6) 3 (2.3) 39 (42.4)

Not reported 4 (0.8) 1 (0.8) 2 (2.2)

Allocation

Randomized 111 (21.5) 57 (43.2) 32 (34.8) <0.001

Nonrandomized 401 (77.7) 75 (56.8) 59 (64.1)

Not reported 4 (0.8) 0 (0.0) 1 (1.1)

Table 3 (continued)



4323Translational Cancer Research, Vol 10, No 10 October 2021

© Translational Cancer Research. All rights reserved.   Transl Cancer Res 2021;10(10):4316-4326 | https://dx.doi.org/10.21037/tcr-21-1189

Table 3 (continued)

Characteristic
No. (%)

P value
North America (n=516) Europe (n=132) Asia (n=92)

Blinding

Open label 500 (96.9) 125 (94.7) 81 (88.0) 0.001 

Blind 9 (1.7) 2 (1.5) 8 (8.7)

Not reported 7 (1.4) 5 (3.8) 3 (3.3)

Enrollment No. of patients

≤50 363 (70.3) 65 (49.2) 40 (43.5) <0.001

51–100 80 (15.5) 30 (22.7) 23 (25.0)

≥101 73 (14.2) 37 (28.0) 29 (31.5)

Excludes children (age <18 y) 502 (97.3) 127 (96.2) 90 (97.8) 0.738 

Excludes elderly (age >65 y) 1 (0.2) 1 (0.8) 2 (2.2) 0.054 

Funding source

Industry 93 (18.0) 15 (11.4) 7 (7.6) <0.001

NIH 101 (19.6) 1 (0.8) 0 (0.0)

Industry and NIH 4 (0.8) 0 (0.0) 0 (0.0)

Other 318 (61.6) 116 (87.9) 85 (92.4)

No. of geographic regions

1 398 (77.1) 86 (65.2) 78 (84.8) 0.012 

2–10 95 (18.4) 37 (28.0) 12 (13.0)

≥11 23 (4.5) 9 (6.8) 2 (2.2)

Recruitment status

Recruiting 225 (43.6) 60 (45.5) 52 (56.5) <0.001

Not yet recruiting 81 (15.7) 22 (16.7) 13 (14.1)

Stopped early 86 (16.7) 16 (12.1) 8 (8.7)

Completed 102 (19.8) 12 (9.1) 1 (1.1)

Not reported 22 (4.3) 22 (16.7) 18 (19.6)

NIH, National Institutes of Health.

ten years. Because stereotactic radiotherapy is a relatively 
novel technology and develops late in recent years. More 
than half of stereotactic radiotherapy trials were in the 
early stage (phase 1 and/or 2), and aimed to add stereotactic 
radiotherapy to the standard care. More important, there 
were 119 (15.7%) trials regard to stereotactic radiotherapy 
combined with immunotherapy, which is a research hotspot 
in recent years. Many studies have demonstrated that 
radiotherapy combined with immunotherapy will lead 
to enhanced antitumor immune responses and improved 
clinical outcomes (14,15). Furthermore, stereotactic 
radiotherapy with high doses per fraction is more able 
to exert an abscopal effect theoretically (16). However, 

some studies found no improvement in abscopal effect or 
survival with the addition of SBRT to immune checkpoint 
inhibitors (17). Hence, more trials are still required to fully 
understand the efficacy and toxicity of the different radio-
immunotherapy combinations (18).

Stereotactic radiotherapy trials registered on ClinicalTrials.
gov were small in numbers of participants. Moreover, the 
majority (95.0%) were open-label trials, similarly to prior 
ClinicalTrials.gov analyses of radiotherapy trials (96.7%) (19). 
This result is not surprising, because it is usually not feasible 
to use blinding in evaluating stereotactic radiotherapy. Even 
though stereotactic radiotherapy trials were predominantly 
single arm and nonrandomized. One encouraging note was 
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Table 4 Univariate analysis of stereotactic radiotherapy trial characteristics associated with stopped early

Characteristic
No. (%)

P value
Completed (n=113) Stopped early (n=118)

Phase 0.883 

1–3 82 (72.6) 87 (73.7)

4 or not reported 31 (27.4) 31 (26.3)

No. of study arms 0.120 

1 83 (73.5) 75 (63.6)

>1 or not reported 30 (26.5) 43 (36.4)

Allocation 0.010 

Randomized 16 (14.2) 34 (28.8)

Nonrandomized or not reported 97 (85.8) 84 (71.2)

Blinding 0.622 

Blind 1 (0.9) 3 (2.5)

Open label or not reported 112 (99.1) 115 (97.5)

Enrollment No. of patients <0.001

≤50 84 (74.3) 111 (94.1)

>50 29 (25.7) 7 (5.9)

Funding source 0.484 

Industry and/or NIH 79 (50.6) 77 (65.3)

Other 34 (45.3) 41 (34.7)

No. of geographic regions 0.644 

1 85 (75.2) 92 (78.0)

>2 28 (24.8) 26 (22.0)

Region 0.062 

North America 86 (76.1) 102 (86.4)

Not North America 27 (23.9) 16 (13.6)

NIH, National Institutes of Health.

Table 5 Multivariate analysis of stereotactic radiotherapy trial characteristics associated with stopped early

Characteristic Beta Coefficient Odds Ratio (95% CI) P Value

Allocation 0.001

Nonrandomized or not reported Reference Reference

Randomized 2.091 8.090 (3.095–21.145)

Enrollment No. of patients <0.001

>50 Reference Reference

≤50 1.338 3.813 (1.759–8.267)
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that the proportion of more than 2 arms and randomized 
design increased during the 2 periods (2010–2014 and 2015–
2019). Randomized controlled trial (RCT) is the ideal method 
to test safety and effectiveness of interventions. It can reduce 
bias of enrolled patients and provide highest evidence (20).

There appeared to be little interest by industry or NIH 
to support stereotactic radiotherapy trials. However, the 
proportion of industry-funded trials increased over time. 
Because industry are usually pharmaceutical companies. With 
the development of anti-tumor drugs, more stereotactic 
radiotherapy trials were designed combination with drugs 
which were funded by industry. Funding sources is related 
to data sharing after the end of trials. Studies showed that 
industry-funded trials were less likely to share data (21). 
While the results of government-funded trials might be 
published selectively (22). Therefore, it is urgently need to 
foster closer collaborations among oncologists, industry, 
government, and other concerned parties. The majority of 
stereotactic radiotherapy trials were conducted in North 
America, which reflects the fact that clinicaltrials.gov is a 
North American register. However, more and more clinical 
trials were conducted in Asian countries, because of the 
development of economy and health care in recent years. 

Overall, 15.4% stereotactic radiotherapy trials stopped 
early, which is more than prior ClinicalTrials.gov analyses of 
radiotherapy trials (10.1%) (19). Interestingly, we found that 
stereotactic radiotherapy trials with randomized allocation 
or enrollment patients ≤50 were more likely to stop early. A 
study showed that the reasons for radiotherapy RCT failure 
were categorized as: lack of accrual (57.5%), inadequate 
funding (15.0%), drug unavailability (7.5%), interim data 
monitoring report recommendations (7.5%), and other 
(12.5%) (23). Some solutions are required to reduce the 
risk of trial failure. First, increase awareness and educate 
participant patients about the importance of participation 
in trials. Second, ensure adequate funding resources. Third, 
investigators integrate a qualitative intervention into their 
study design by training research centers and staff.

Two limitations should be considered in interpreting our 
findings. Firstly, we just searched on clinicaltrials.gov, the 
stereotactic radiotherapy trials registered on other databases 
were not included. Secondly, our analysis relied on accurate 
and complete reporting of all registered information, but 
missing or inaccuracy data may have complicated the results.

Conclusions

This overview of trials registered on ClinicalTrials.gov 

affords a remarkable opportunity to better understand 
clinical research in stereotactic radiotherapy. Stereotactic 
radiotherapy trials are predominantly early-phase, small, 
single arm, nonrandomized and open label. Stereotactic 
radiotherapy trials with randomized allocation or 
enrollment patients ≤50 are associated with trials stopped 
early. Limited resources should be allocated effectively to 
well-designed trials, thus provide evidence-based medicine 
for cancer care. 
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