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Solitary Brain Mets 
•Extensive literature exists on optimal 

treatment of solitary mets 

•Surgery alone                  Surgery + 
WBRT 

•Radiosurgery alone          Radiosurgery + 
WBRT 

•WBRT alone                    Surgery + 
Radiosurgery 



Solitary Brain Mets 

• No level 1 evidence exists showing a 
benefit of Radiosurgery over Surgery or 
Surgery over Radiosurgery, in spite of 
attempts 





Recent trials 
• Surgery versus radiosurgery to treat metastatic brain tumors   

• Official Title: A Prospective, Randomized Trial Comparing Surgery Versus Radiosurgery for the 
Treatment of Metastatic Brain Tumors 
Status: Completed                 Clinicaltrials.gov Identifier: NCT00075166 Location: United States 
Sponsors and Collaborators: National Institute of Neurological Disorders and Stroke (NINDS) 

 

• Surgery versus stereotactic radiosurgery in the treatment of single brain metastasis: a randomized trial                  
Official Title: Surgery Versus Stereotactic Radiosurgery in the Treatment of Single Brain Metastasis: A 
Randomized Trial                                                                                                                                                
Status: Completed                Clinicaltrials.gov Identifier: NCT00460395                                                            
Principal Investigator: Frederick F. Lang, M.D., University Of Texas MD Anderson Cancer Center 
Location: United States                        Sponsors and Collaborators: M.D. Anderson Cancer Center 

 

• A Trial Comparing Radiosurgery With Surgery for Solitary Brain Metastases 
Official Title: A Randomised Trial of Surgery Plus Whole Brain Radiotherapy (WBRT) Versus 
Radiosurgery Plus WBRT for Solitary Brain Metastases                                                                                                                  
Status: Completed  
Clinicaltrials.gov Identifier: NCT00124761 Principal Investigator: Daniel Roos, FRANZCR, Royal 
Adelaide Hospital         Location: Australia                        Sponsors and Collaborators: Royal Adelaide 
Hospital  
 

 

 
 

 



Problem with existing 
trials 

•Retrospective 

•Inhomogeneous groups 
•RPA (Recursive Partitioning Analysis), tumor size, tumor location, 
tumor histology, single or multifraction radiosurgery, steroids, etc 

•Small sample size 



Role for 
Radiosurgery •In spite of these limitations, existing 

literature does support the role of 
radiosurgery for certain patient 
populations. 

•Tumors in unresectable locations 

•Systemic comorbidities making surgery 
contraindicated 

•Uncontrolled systemic disease 

•Radioresistant tumors 

 



Solitary Brain 
Metastasis 

• Existing literature is fairly clear that the 
management of a solitary metastasis is 
not all surgical or radiosurgical. 



• Discuss role of surgery for solitary brain 
metastasis and consideration for 
treatment algorithm 





Patchell study • 11% of patients thought to have a 
solitary brain metastasis on workup 
from a known primary actually harbored 
a secondary pathology. 

• Did not have a large enough N to 
comment on histology and outcome 

• Recurrence 2.5 times more common in 
the WBRT group 

• Survival 2.5 times longer in the surgical 
arm (40 vs 15 weeks) 

• Functional independence markedly 
prolonged in surgical group (38 vs 8 
weeks) 



Patchell study 

• Level 1 evidence - surgery + WBRT 
improves outcome compared to WBRT 
alone for solitary metastatic disease 







Auchter study 
•RPA class 1 patients 

 

Recursive Partitioning Analysis 
Classes for Brain Mets 



RPA 1 patients 

• Surgery + WBRT = 21 months 
(Tendulkar, et al)  (12 months including 
RPA I & II) 

• SRS + WBRT = 12.2 months (Auchter, 
et al.)  Likely involved some RPA II 
patients 



Clinical Neurology and Neurosurgery 114 (2012) 1–8 





SRS Surgery 



Surgery Study 
Questions 

Question 
- Should patients with newly-diagnosed metastatic brain tumors undergo open surgical 
resection versus whole brain radiation therapy (WBRT) and/or other treatment modalities such 
as radiosurgery, and in what clinical settings? 
Target population 
These recommendations apply to adults with a newly diagnosed single brain metastasis 
amenable to surgical resection. 
 
- Does surgical resection in addition to WBRT improve outcomes when compared with WBRT 
alone? 
Target population 
This recommendation applies to adults with a newly diagnosed single brain metastasis 
amenable to surgical resection; however, the recommendation does not apply to relatively 
radiosensitive tumors histologies (i.e., small cell lung cancer, leukemia, lymphoma, germ cell 
tumors and multiple myeloma). 
 



15 studies met criteria to 
address these questions 



Surgical resection ± WBRT or partial brain RT versus 
stereotactic radiosurgery (SRS) ± whole or partial brain RT •1 Randomized Control and 9 Retrospective Cohort Studies 

  
 

•Surgical Resection + WBRT vs SRS + WBRT 
- No prospective studies 
- 4 Retrospective Cohort Studies 

- A majority, but not all subjects received WBRT 
- 3 studies showed no difference in survival 
- 1 study showed survival was significantly longer for patients in the surgery + WBRT 
arm.  Freedom from local recurrence was also significantly longer in the surgery arm 
in this study. 
- 3 other studies, however, showed freedom from local recurrence trended to benefit 
the SRS arm. 
- Class II evidence exists for these studies, but all are retrospective, each yielded 
conflicting results in terms of overall survival and duration of freedom from local 
recurrence. 
-Class II evidence supporting surgery over SRS in solitary mets in the following 
scenarios 

★ Larger lesions (>3cm in max. diameter) 
★ Lesions causing significant mass effect ( >1 cm shift) 
★Lesions causing symptomatic compression 

- Class II evidence supporting SRS over surgery in solitary mets in the following 
scenario 

★ Surgically inaccessible lesions <3cm in max. diameter 
       

 



• 40 year-old female diagnosed with 
Stage IIb (T2, N1, M0) diagnosed 9 
months ago. 

• Treated with mastectomy and CTX. 

• 1 week history of headache and seizure 





Diagnosis & 
Treament ? 



• Acute disseminated 
encephalomyelitis (ADEM) 

• Retrospectively acknowledged flu 
vaccine 3 weeks prior 



• 60 year-old female 3 weeks post-op 
from robotic hysterectomy, BSO and 
nodal dissection for newly diagnosed 
Stage IIIc Ovarian Cancer (T3c, N1, 
M0) 

• Now complaining of headache 



Diagnosis and Treatment ? 



Brain Abscess 



• 75 year-old male with history of Non-
small Cell Lung Ca diagnosed 14 
months ago as IIb (T2b, N1, M0) 
treated with resection followed by CTX.  
3 months ago noted to have 
progressive hilar adenopathy. XRT to 
region administered. 

• Presents with aphasia and right-sided 
weakness that began 4 days ago and 
hasn’t improved. 



Diagnosis and Treatment ? 



• Stroke 



• 65 year-old male diagnosed with renal 
cell CA 1 year ago.  Treated with 
nephrectomy only (Stage 1 disease). 

• 3 months ago found to have a “new 
spot” in his lungs.  Treated with XRT 
and began CTX and stable on repeat 
imaging. 

• Now presents with a generalized 
seizure, 3 week headache and Left drift. 



Diagnosis and 
Treatment? 



GBM 



• 50 year-old male diagnosed with Stage 
IV Renal Cell Ca 6 months ago treated 
by nephrectomy and CTX.  Stable 
disease with 1 week history of 
headache.   



Diagnosis and Treatment ? 



Renal Cell Metastasis 



Our Algorithm 



Summary 
• Diagnosis in doubt 

• >3cm 

• symptomatic mass effect 

• > 1cm shift 

• ? Role for Rsxn + SRS for solitary 
disease 



RSXN + SRS 
• Active  NCT01891318 Neoadjuvant Radiosurgery for Resectable Brain Metastases: Phase I/II Study       

radiosurgery followed by surgical resection  Cleveland Clinic Taussig Cancer Institute & Case Medical 
Center, University Hospitals Seidman Cancer Center  Principal Investigator: Andrew Sloan, MD 

• Active  NCT00950001 Efficacy of Post-Surgical Stereotactic Radiosurgery for Metastatic Brain Disease: 
A Randomized Trial   evaluate benefit of post-surgical stereotactic radiosurgery (SRS) on the resection 
bed in providing 6 month local control (decreasing the risk of local tumor recurrence) when compared to 
surgical resection alone.  M.D. Anderson Cancer Center Principal Investigator: Anita Mahajan, MD UT 
MD Anderson Cancer Center  Principal Investigator:Ganesh Rao, MD UT MD Anderson Cancer Center 

• Completed  NCT00587964 Phase II Trial of Stereotactic Radiosurgery Boost Following Surgical 
Resection for Brain Metastases.  Surgery followed by SRS 2-8 wks postop as single fraction. 1-2 
resected mets   Memorial Sloan-Kettering Cancer Center  Principal Investigator: Kathryn Beal, MD  
Memorial Sloan-Kettering Cancer Center 

• Active  NCT01372774  A Phase III Trial of Post-Surgical Stereotactic Radiosurgery (SRS) Compared 
With Whole Brain Radiotherapy (WBRT) for Resected Metastatic Brain Disease  North Central Cancer 
Treatment Group National Cancer Institute (NCI)  Principal Investigator:  Paul D. Brown, MD  M.D. 
Anderson Cancer Center 

• Completed,  NCT00814463  Phase II Single-arm Study of Post-operative Stereotactic Radiosurgery for 
Brain Metastases.  Duke Comprehensive Cancer Center  Principal Investigator:  John H. Sampson, MD, 
PhD  Duke University  

• Active  NCT01395407  Phase I Trial of Stereotactic Radiosurgery Following Surgical Resection of Intra-
axial Brain Metastases Emory University Hospital  Principal Investigator:  Ian Crocker, MD  Emory 
University   

• Active   NCT01535209 Phase 3 Study of Stereotactic Radiotherapy of the Postoperative Resection 
Cavity Versus Whole-Brain Irradiation After Surgical Resection of Single Brain Metastasis  Maria 
Sklodowska-Curie Memorial Cancer Center, Poland,  Principal Investigator:  Lucyna Kepka, Prof 

http://clinicaltrials.gov/ct2/bye/7QoPWw4lZX-i-iSxuBc5udNzlXNiZiJ.

	Solitary Brain Metastases
	Disclosures
	Disclosures�inherent biases
	Solitary Brain Mets
	Solitary Brain Mets
	Slide Number 6
	Recent trials
	Problem with existing trials
	Role for Radiosurgery
	Solitary Brain Metastasis
	Slide Number 11
	Slide Number 12
	Patchell study
	Patchell study
	Slide Number 15
	Slide Number 16
	Auchter study
	RPA 1 patients
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Surgery Study Questions
	15 studies met criteria to address these questions
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Diagnosis & Treament ?
	Slide Number 28
	Slide Number 29
	Slide Number 30
	Brain Abscess
	Slide Number 32
	Slide Number 33
	Slide Number 34
	Slide Number 35
	Diagnosis and Treatment?
	GBM
	Slide Number 38
	Slide Number 39
	Renal Cell Metastasis
	Our Algorithm
	Summary
	RSXN + SRS

