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by: Gil Lederman, M. D.

Historically, patients with glioblastomas have been given a grim prognosis. Fortunately, treatment is changing and hope is certainly on the horizon.

Glioblastoma multiforme or Grade IV astrocytoma are high grade primary tumors. Primary tumors are those which start within the brain. They are considered malignant.

This is in contrast to metastatic cancer which are malignant and many occur in the brain but develop from sites beyond the brain and spreads to the brain through the bloodstream.

There is no uniform cause for the development of glioblastoma multiforme. Nevertheless, they affect thousands of Americans annually and the incidence is rising.

Initial approach includes biopsy or surgery to establish the diagnosis. Radiographic studies such as CT scans and better yet, MRIs with gadolinium (or contrast-enhancement) most commonly directs the doctors to the diagnosis. The best method for certainty is to obtain tissue to confirm the suspicion pathologically under the microscope.

This disease has a dramatic impact on patients. For that reason biopsy is best performed to tailor all future therapies and to help direct patients, their families and physicians.

Standard therapy, after obtaining the diagnosis, is most commonly external beam radiation. Radiation is given daily over approximately a six-week period. Sophisticated planning helps protect the brain from unncessary radiation. In some centers, chemotherapy is given as well although the impact of chemotherapy by itself is been modest at best.

Unfortunately, glioblastomas recur and they generally do so within a short period of time. That makes more effective therapy crucial in extending the life of the patient with a newly diagnosed or recurrent glioblastoma. 

New data from Staten Island University Hospital published in the Proceedings of the American Society of Clinical Oncology at the recent 1996 Annual Meeting shows a survival benefit for fractionated stereotactic radiosurgery and Taxol over standard radiosurgery in the treatment of recurrent glioblastomas. Seldom are new improvements in the treatment of this disease seen.

While much is heard about standard radiosurgery, there certainly are limitations to this technique. Single-shot radiosurgery is a one-time administration of high dose radiation to the tumor site. Over decades, the medical profession has arrived at fractionated (or divided) dose radiation for routine use elsewhere in the body. The reason is that normal tissues can repair the radiation effect to a better degree and the tumor can gain new blood supply thereby distributing greater amounts of oxygen making the tumor more susceptible to the potential lethal effects of radiation. Tumors need oxygen, to it is believed, respond to radiation.

Other advantages of fractionated (or divided dose) radiosurgery is that a non-invasive head frame is used. That means that the pins that go into the outer layer of the skull with single-shot radiosurgery are not required. We use a non-invasive head frame that fits on like a sophisticated football helmet. A depth helmet confirms the accuracy of placement as have hundreds of tests confirming precise placement.

The Staten Island University Hospital program administers concurrent Taxol chemotherapy. Taxol is a chemotherapy with modest effects against primary brain tumors by itself but as well is a known radiation sensitizer. A radiation sensitizer when entering the tumor cells, makes the cells more susceptible to the effects of radiation. Taxol is simply administered intravenously.

The data presented at the American Society of Clinical Oncology's Annual Meeting evaluated patients with recurrent glioblastomas measuring 30 cubic centimeters or less.  Four treatments of this precision radiation and concurrent Taxol were given. Results were compared to a group of patients who received single-shot radiosurgery only. Of patients with recurrent glioblastomas measuring 30 cubic centimeters or less, 73% were alive at 14 months when treated with our fractionated stereotactic radiosurgery and concurrent Taxol protocol compared to only 11% alive at the same time point with single-shot  radiosurgery. 

Statistical analysis was performed and showed that this improvement in survival was statistically meaningful as well.

When all patients - larger than 30 cc as well as the 30 cc or less - were evaluated, a similar survival benefit was seen. Fourteen month survival for recurrent glioblastoma patients was 55% for the whole group regardless of size using fractionated stereotactic radiosurgery and Taxol compared to only 6% for the single-shot radiosurgery group.  Because of this marked improvement of outcome, we have ceased the single-shot radiosurgery approach for those with primary brain tumors in favor of the fractionated approach. 

Other analyses were carried out looking at patient performance confirming a similar benefit between similar groups. The main difference was the type of radiosurgery administered producing a better outcome.

We are optimistic that this innovative approach developed at Staten Island University Hospital will have a beneficial outcome on patients with both newly diagnosed as well as recurrent glioblastomas. 

Ongoing research at our facility continues to determine the most optimal way of administering precision radiation so as to maximize the benefit to the patient with both malignant and benign brain tumors.

Furthermore, the authors report that 65% of the patients with glioblastoma multiforme are alive and disease-free. They report of the nineteen patients at risk one year or more after treatment, eighteen are with no evidence of progressive disease.

About one-half of the patients required steroids after stereotactic radiosurgery for swelling or edema within the head. Seven of the thirty seven patients underwent repeat neurosurgery at a median of five months after radiosurgery.

It was felt that the results with patients with external beam and stereotactic radiosurgery yielded improved survival rates compared to standard radiation alone. The authors report that choosing relatively healthy functional patients may have contributed to that goal. Others report these results are improved even when performance status, size of tumor and location of tumor, as well as tumor type are considered.

It was also felt that stereotactic radiosurgery is "a relatively safe and effective technique for radiation dose escalation during initial management of patients with malignant gliomas. Although the use of radiosurgery seems to improve both the likelihood of local tumor control and survival, the ultimate potential benefit of adding this modality to primary therapeutic armamentarium remains to be determined." This seems to be a great step in the  reatment of brain tumors.

New approaches have since been developed. These include the use of fractionated stereotactic radiosurgery as described elsewhere in this booklet. This allows multiple fractions of radiation to be given to the tumor thereby enhancing tumor kill and protecting the normal, healthy brain. Furthermore, systemic chemotherapy can be given to add to tumor kill and as well sensitize tumor cells to the potent stereotactic radiosurgery beam.

While radiosurgery is beneficial for patients with high grade primary brain tumors, data from Staten Island University Hospital's radiosurgery center has compared single fraction radiosurgery to new approaches using fractionated stereotactic radiosurgery and concurrent Taxol. Results have shown statistically significant improvement in outcome with many more patients alive one, two and three years after treatment compared to single fraction radiosurgery. 

The appeal of our approach - a non-invasive head frame, the diminished need for repeat operation as well as higher survival rates - should offer great appeal for those with primary brain tumors.

The response rate (meaning cessation of growth or shrinkage of the tumor to Taxol) was 35%. The time for the tumor to progress from institution of therapy was 6 weeks for glioblastomas and 8 weeks for non-glioblastomas.

Of the 35% of patients responding by cessation of growth or shrinkage of tumor, four patients had a partial response meaning a 50% reduction in the tumor while two patients had a lesser response. Eight patients had cessation of growth. 

These results are encouraging the investigators to carry on in further evaluations of Taxol for brain tumors hoping that different methods of dose administration will produce superior results. 

Glantz et al from Brown University presented their data using weekly Taxol and concurrent standard external beam radiation therapy. The rationale of combining the two treatments is that Taxol is a radiation sensitizer - meaning it sensitizes the tumor cells to the effects of radiation thereby enhancing radiation's beam. 

Sixty patients were treated on this protocol. Although treatment results were not published, earlier data was encouraging.

The fourth abstract was by the Staten Island University Hospital group. Reported was the use of concurrent intravenous Taxol and fractionated stereotactic radiosurgery for patients with recurrent high grade primary brain tumors. The appeal of the protocol is that it offers high doses of radiation to the area of recurrent tumor while using a non-invasive head frame, and administers a chemotherapy that has been previously shown - and by the above currently-reported abstracts - to penetrate the brain and have some positive effect by itself on these tumors.

Early clinical data reported on ten patients although 15 patients had been enrolled at the time of last year's writing were described. Tumor size varied from 3.5 to 138.5 cubic centimeters with a mean of 53.6. In general, the treatment was very well tolerated. 

Of the reported patients, nine of ten clinically improved although one worsened. MRIs of the first four patients showed signs of improvement with "diminishing mass effect and/or smaller tumor."

These studies are important for further investigation. It is crucial to find well-tolerated yet effective treatment for those with recurrent brain tumors. This data being widely published will then be transferred for patient care. Patients with high grade brain tumors should have initial treatment in an attempt to lengthen life and improve the quality of life.

Update of the Taxol/fractionated stereotactic radiosurgery approach for newly diagnosed as well as recurrent high grade brain tumors such as gliomas and anaplastic astrocytomas shows a beneficial result. By using fractionated stereotactic radiosurgery and concurrent Taxol, the tumor should be sensitized to radiation by Taxol – a known radiation sensitizer.

Our data (which has been presented at national and international meetings) shows statistically improved outcome compared to single fraction radiosurgery. While many centers deliver single fraction radiosurgery across the country, the fact that our non-invasive approach produces higher rates of survival should be of great appeal.  Additionally, our approach avoids the pins-in-the-skull head frame associated with the single fraction radiosurgery approach. 

Thus, patients benefit in a variety of ways - the avoidance of an invasive head frame, improved survival as well as a lower incidence of need for repeated open surgery.
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