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Surgical tissue pros cons 
Simultaneous blood 
concentration 
 
Availability 

Invasisve 
 
 
Single measurement 
 
Blood contamination 
 

Methods of drug tissue concentration 
measurements in brain metastases 

Microdialysis 
 

Surgical tissue 
 
Imaging 
 
Autopsy 



Indications for Surgery 

BM are still being resected 

• Lesions > 3 cm in diameter 

• Single lesion, well accessible ( no morbidity to be expected) 

• Lesions within posterior fossa with mass effet  /  large edema   

• In case of mutiple (up to 3 lesions) with different size: 

 !microsurgical removal of one large ( > 3 cm ) lesion   

 with/without mass effect                                                                     

 ! subsequent RS for the remaining lesions or WBRT 



Possible projects  for Neurosurgery 

•  Identification of target proteins in tissue of brain metastases 

• Quantification of therapeutic substances within metastases 

• Target binding of new drugs in tumor tissue                                                

 (can be Cx, small molecule, antibody etc.) 



Identification of target proteins  

in tissue of brain metastases 

 
• Tissue sampling according to protocol within a prospective 

study 

• SOP for all centers for handling of specimen in OR and shiping 

• IRB 

• Central processing of specimen 

• Central path review 



Window-of-Opportunity Study  
 

Quantification of therapeutic substances within metastases /  
Target binding of new drugs in tumor tissue 

 

• Drug should be in use for cancer therapy  

• Phase I studies already completed 

• Toxicity known and reasonable low 



Window-of-Opportunity Study  
 

Quantification of therapeutic substances within metastases /  
Target binding of new drugs in tumor tissue 

 
• No side effects which could be relevant for surgery (significant 

immediate or early bone marrow toxicity, embolic or bleeding 

disorders) 

• Serum half life ( tissue half life) known to find most appropriate 

timing of drug delivery in relation to tissue sampling  





Window-of-Opportunity Study  
 

Elements of Protocol 

• Tissue and blood/serum sampling according to protocol within 

a prospective study, calculation of serum level to estimate 

influence of intravasal drug 

• intra-OP pharmacokinetics if applicable 



Window-of-Opportunity Study  
 

Elements of Protocol 

• Central processing of specimen and central path review 

• Pharmacological advice and „mentoring“ of the project 



Window-of-Opportunity Study  
 

Elements of Protocol 

• SOP for all centers for handling of specimen in OR and shiping 

•  Oncologists on-site with specific experience with drug under 

investigation 

• IRB and profound written information and counseling of patient 

prior to obtaining informed consent 
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•  Oral lapatinib 1250 mg/daily 2-5 days. Last dosage 2-3 h before surgery 
•  Serum: 1) before 2) after 1 h of drug administration, 3) at start of surgery              

4) at tumor identification, 5) at tumor resection, 6) end of surgery  
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Rodent 
mean conc 2µM 

 
 
 
 
Human 

MW: 581 g/mol 



24 

Conclusions:  

 

•  capecitabine and lapatinib penetrate to a significant but variable degree 

into human BCBM 

•  Drug delivery to BCBM is variable and appears in some cases limiting 

•  Important to elucidate mechanisms which limit drug concentration  
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Window-of-Opportunity Study  

Promising tool  

• to obtain information about inter-individual variation of drug 

concentrations and optimal drug dosage of new compoundsfor 

systemic treatment of BM 

• to reduce risk of  

• using ineffective drugs (waste of opportunity) 

• missing effective drugs (loss of opportunity) 

• for efficient and evidence-based planning of early phase II trials 




