Interview with Dr. Christian Senft
Department of Neurosurgery, 
Goethe University, Frankfurt, Germany
Dr. Christian Senft was lead author of a recent paper in Lancet Oncology. The paper, entitled ‘Intraoperative MRI guidance and extent of resection in glioma surgery: a randomised, controlled trial’, described how intraoperative MRI- (iMRI) guided resection increases the likelihood of achieving complete resection than conventional surgical techniques, and confers no greater risk of post-surgery neurological deficits. Dr. Senft kindly spared some time to discuss his research with EANO.
Q. Can you describe the research you undertook?
A. The idea of intra-surgical imaging is not a new one, but was tried first by Peter Black and colleagues in Boston back in the 1990’s. Standard neuronavigation techniques can be inaccurate due to brain-shift during surgery. An increasing number of centres are using iMRI, but is very costly – with the hardware and set up costing anywhere between €2-10 million. It also alters the surgical workflow, as in some setups you need to move the patient to an adjacent room to the scanner, or in other setups move the scanner into the theatre during surgery, with all the issues that brings. To date there has been no evidence to categorically support the use of iMRI. To this end, we carried out a randomised trial to compare iMRI-guided surgery with conventional surgery. This trial provides level I evidence for the first time, showing that iMRI is clinically beneficial in order to justify these costs and time issues. 
Q. What were the results of your study and what are its implications?

A. The Stummer et. al. study of 2006 showed that using 5-aminolevulinic acid fluorescence-guided surgery in malignant glioma raised the total resection rate from 36% to 65%. Our study showed that we achieved a total resection to 96% using iMRI, as compared to 68% total resections in our conventional microsurgery group. Furthermore, patients who achieved total resection had a longer PFS than those patients with incomplete resections (226 days vs 98 days).  
Our data are clear – the more extensive your resection the better the prognosis of the patient. Our study was carried out in a single centre, so that is a limitation, although 12 separate surgeons carried out the procedures reported in our study, and I would think that would help balance out any potential institutional bias. My belief is that you must use some form of intraoperative guidance for high-grade glioma surgery, whether that is 5-aminolevulinic acid or iMRI, since both studies have shown that there is, though very little in terms of volume, unintentional residual tumour without these surgical adjuncts. 
Q. How extensively used is iMRI in brain tumour surgery?
A. In Germany we have 5 centres which already have iMRI systems installed, and several others are planning to install such systems. I think that across Europe it is becoming more and more widespread and many neurosurgery centres are considering installing iMRI systems. Certainly iMRI is routinely used in our institution. It is not used in all cases, but this is primarily due to time restrictions in surgery, but where time is not an issue, iMRI is our system of choice.
Q. Are you planning any follow-up studies in light of your results?
A. We are now planning on extending our study to compare 5-aminolevulinic acid fluorescence-guided surgery with iMRI-guided surgery. To date we have not demonstrated efficacy of iMRI in non-contrast enhancing tumours, and this is another area of interest for us.
Q. Kubben et. al., in the same issue of Lancet Oncology express concern that greater extent of resection in glioblastoma might have a negative impact on clinical performance and quality of life – does your research provide any reassurance?
A. The risks are largely dependent on the location of the tumour. In our study we did not observe any differences in post-operative new deficits between the conventional surgery group and the iMRI group. But then we only selected patients with tumours in ‘safe’ locations for this study, and patients with tumours close to centres of eloquence were excluded. We are currently analysing data we have gathered which show that patients with eloquently-located tumours show no difference in rate and severity of post-operative neurological deficits regardless of whether iMRI-guided surgery or conventional surgery is used. 
Of course, maximal tumour resection must not be achieved at the risk of neurological damage through surgery, but recent studies have confirmed that the greater the extent of resection the better the prognosis. I think that the important message from our research is that (as complete as possible) resection is one of the most important elements in the treatment of patients with glioblastoma, and iMRI helps to achieve this goal. 
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