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I am much moved by the honor of having been asked by the Swedish Society for Radiation Physics 
to deliver this Per Spanne Memorial Lecture. In September, 1984, I found myself at age 50, by then 
primarily a boron neutron-capture therapy researcher in Ralph Fairchild’s group at Brookhaven 
National Laboratory, at Linköping University with the late Prof. Börje Larsson, Prof. Carl Carlsson,  
Mr. George Matscheko, and Dr. Per Spanne. The topic of discussion, I was told, would be 
microtomography. Although I knew and know little about microtomography, that  encounter, 
especially with Spanne, was later to kindle microbeam radiation therapy (MRT) research 
serendipitously. My talk will describe how that came about and what I know of MRT research 
carried out since then.  

 
Per Spanne entered Lund University in 
1966 after his military duty specializing in 
photographic surveillance. As an 
undergraduate, he studied mathematics and 
physics, then majored in radiation physics 
under Professor Carl A. Carlsson. In 1971, 
Carlsson was named the director of the 
Department of Radiation Physics at the 
newly formed Linköping University Medical 
School and  Spanne moved with him to 
begin postgraduate studies. Spanne was 
awarded a Ph.D. from Linköping University 
in 1979 for his work on ultra-sensitive 
thermoluminescence dosimetry (1).  

 
Professor Larsson introduced me to Professor Carlsson and his two younger colleagues Dr. 
Per Spanne and Mr. George Matscheko at Linköping University on September 12th, 1984. 
Spanne, then a 39-year-old medical physicist and postdoctoral  fellow, wanted to continue his 
investigations of computerized microtomography using synchrotron radiation. I was asked by 
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Carlsson and Larsson to recommend Spanne to work at Brookhaven National Laboratory's 
(BNL’s) National Synchrotron Light Source (NSLS). Keith Jones, an atomic physicist with 
whom I collaborated at Brookhaven during the 1980s, agreed to accept Spanne in his group 
at the NSLS´s X26 bending magnet beamline.   
 
In August, 1985, Spanne arrived on Long Island with his wife Vibeke Arnmark and their twin 
daughters Linda and Mette in tow, promised support from Linköping until he was better established 
at Brookhaven. On September 27th, 1985, Hurricane Gloria bashed large oaks to the ground 
around their rented home in the Village of Shoreham shortly after they moved into it, but being 
trapped in there was merely a minor inconvenience, I was told. Nevertheless, although there were 
no outward hints of it, their first years on Long Island must have been rather difficult. The stresses 
of confronting language barriers, unfamiliar professional challenges, and new bureaucratic hurdles, 
each alone serious enough  to discourage an unestablished visitor, not to mention the inevitable 
financial burden of transatlantic displacement with family, all had to be confronted and managed in 
parallel. Analogous stresses were to be experienced a decade later in France.  
 

I was then a 51 year-old staff pathologist and untenured 
scientist trying to conduct BNCT research under Ralph 
Fairchild's sponsorship, of little use to Spanne. I attempted 
to support Spanne’s plans to initiate microtomography of 
human skin biopsies at X26 in collaboration with the 
eminent Swedish Professor Ake Falk, whose 
encouragement Spanne mentioned appreciatively a 
number of times before and after the three of us met. By 
the late 1980s, Spanne felt secure enough to attempt 
microtomography of the head of an anesthetized mouse 
using an ~30 micrometer-diameter pencil beam of X rays 
at X26. Although individual whiskers were imaged using 
absorbed doses to the brain under 10 Gy, contrast was 
poor. From knowledge that a single planar 22 MeV 
deuteron beam of similar width (25 μm) failed to elicit 
cerebral damage in mice unless absorbed doses were 
over ~3000 Gy (2) and that yttrium-90 brachytherapy 

failed to ablate the human pituitary gland unless absorbed doses exceeded ~2000 Gy (3), we 
decided to increase the dose by an order of magnitude, delivering ~200 Gy to a mouse’s head 
through its brain using the same ~30 micrometer-diameter pencil beam. The mouse recovered 
normally from anesthesia. I killed it one month later and enlisted my colleague Professor Jean 
Laissue (Institute of Pathology, Bern) to look for any histopathological evidence of damage along 
the beam's path. Even Laissue saw only apparently normal brain tissue by light microscopy. At that 
point, Spanne and I, in collaboration with Avraham Dilmanian (who had been exploring the 
feasibility of dual-energy tomography and millimeter-beam radiosurgery at the high-energy  wiggler 
beamline X17), decided to investigate the theoretical possibility of radiotherapy with 50 -150 KeV  
X rays using arrays of parallel, 25 μm-wide beams spaced 50 to 200 micrometers apart.  
 
Spanne arranged to have Michael Sandborg, then a graduate student at Linköping, simulate 
microdosimetry for our various scenarios of  this new concept, MRT of a human brain tumor (4). 
Concurrently, in continued collaboration with Dilmanian, Laissue, and others, we initiated normal 
rat brain tissue tolerance experiments at X17. We were astonished and elated on realizing that 
animals could really withstand absorbed doses of hundreds, even thousands of gray from X rays 
delivered to microscopic slices of their CNS tissues (5, 6). Although we did not have a multislit 
collimator, we decided to implement MRT at X17 for the 14-day post-initiation intracerebral rat 9L 
gliosarcoma, a brain tumor model that had been in use at Brookhaven in BNCT research for years, 
using a single-slit collimator. Under Laissue's sponsorship, we dove into the task of finding a 
machinist willing to fabricate a multislit microbeam collimator for our experiments, because we 
were severely limited by the necessity of translating rats across the collimator in hundreds of 
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microscopic steps to implement MRT (7,8). By 1996, four years after constructing his first 
prototype, the late David Archer of Mallorytown, Ontario, Canada, was able to fabricate a 
dimensionally adjustable multislit microcollimator (MSC) for the Institute of Pathology, University of 
Bern (8,9).  
 
Unfortunately, our attempts and those of our BNL Medical Department’s chairman Darrel Joel to 
secure adequate funds for further MRT research at Brookhaven had failed. Influential American 
critics declared our studies to be of potential interest in radiobiology with little or no future in 
medicine. Professor Le Bas of the University of Grenoble, while working to establish a medical 
imaging beamline at the European Synchrotron radiation facility (ESRF), had visited the NSLS 
medical beamline´s imaging group at X17, where his student Hélène Moulin apprised him of our 
MRT experiments. Moreover, a Swiss-sponsored  MRT research group led by Laissue and Spanne 
had presented the MRT concept to the ESRF Directorate (Professors Haensel, Altarelli and 
Branden) in person on June 12th, 1992.  So Spanne, by the mid-1990s an internationally 
recognized radiation physicist, secured a promise of five years' employment as a medical beamline 
scientist at the ESRF. The Spannes moved to Grenoble and in September, 1994, Spanne  began 
working as a radiation physicist in the ESRF Imaging Group with the understanding that he was 
expected to develop MRT there too. Per related to Laissue that Professor Branden, who was also a 
leading Swedish biocrystallographer, was particularly supportive of him.  
 
By March 3,1995, Spanne wrote me that he was preparing "beamline 5" for the first exposures of 
rats to a single microplanar beam. My daughter Heidi and I spent several days in Mallorytown at 
the end of January, 1996, helping Archer in his final assembly of  the MSC, which was delivered to 
Laissue's office in Bern on February 20, 1996 by a FedEx courier, coincidentally and dramatically, 
during a meeting of our MRT research group. After it passed Laissue's inspection by light 
microscopy, Spanne brought that  Swiss-owned device to the ESRF a few days later, where he first 
characterized it physically. The MSC was later moved to ID17, where it has been used by the 
Swiss-led MRT research group for irradiations of the hindbrains of normal suckling rats (11) and 
weanling piglets. Studies of MRT for the rat 9L gliosarcoma are also in progress at the ESRF. 
Among Spanne´s many supportive colleagues at the ESRF during those years, Hans Blattmann, 
Jean Laissue, Marco Di Michiel, Michel Renier, Pascal Schweizer, and Pekka Suortti should be 
mentioned in particular. Di Michiel´s input has been particularly important in the continued activity 
of MRT experimentation at the ESRF, for which Spanne laid such a solid foundation.                                      
 
Daniel Slatkin 
 
 
                                                    
References 
 

1. P. Spanne, "Thermoluminescence Dosimetry in the μGy Range", Acta Radiologica, 
Supplement 360, 1-118, 1979. 

2. H. J. Curtis, "The Use of a Deuteron Microbeam for Simulating the Biological Effects of 
Heavy Cosmic-Ray Particles", Radiation Research, Supplement 7, 250-257, 1967. 

3. C. Talbot, D. N. Slatkin, R. N. Amot, F. H. Doyle, and G. F. Joplin, "Pituitary Ablation by 
Yttrium-90 Implantation: Some Post Mortem  and Clinical Observations", Int. J. Appl. 
Radiat. Isot. 31, 695-701, 1980. 

4. D. N. Slatkin, P. Spanne, F. A. Dilmanian, and M. Sandborg, "Microbeam Radiation 
Therapy", Med. Phys. 19, 1395-1400, 1992. 

5. J. Laissue, P.O.  Spanne, F. A. Dilmanian, J.-O. Gebbers, and D. N. Slatkin, "Zell- und 
Gewebeläsionen nach räumlich fraktionierter Mikro-Bestrahlung des ZNS mit Synchrotron 
Photonen“, Schweiz. Med. Wchnschr. 122, 1627, 1992. 



In memory of Per Spanne - Annual Meeting of the Swedish Society for Medicine, November 30, 2000 

© 2000 Daniel N. Slatkin and Swedish Society for Radiation Physics 4

6. D. N. Slatkin, P. Spanne, F. A. Dilmanian, J.-O. Gebbers, and J. A. Laissue. "Subacute 
Neuropathological Effects of Microplanar Beams of X-Rays From a Synchrotron Wiggler", 
Proc. Nat. Acad. Sci. USA, 92, 8783-8787, 1995. 

7. J. Laissue,  P.  Spanne,  F. A.  Dilmanian, M. M.  Nawrocky, J.-O. Gebbers,  D. N. Slatkin, 
and D. D. Joel, “Mikrobestrahlung von Gliosarkomen der Ratte: Zell- und Gewebeläsionen” 
Schweiz. Med. Wchnschr. 125, 1887, 1995. 

8. D. N. Slatkin, F. A. Dilmanian, M. M. Nawrocky, P. Spanne, J.-O. Gebbers, D. W. Archer, 
and J. A. Laissue, “Design of a multislit, variable width collimator for microplanar beam 
radiotherapy,” Rev. Sci. Instrum. 66, 1459-1460, 1995. 

9. D. W. Archer, “Collimator for producing an array of microbeams,” U. S. Patent No. 
5,771,270; June 23, 1998. 

10. J. A. Laissue, G. Geiser, P. O. Spanne, F. A. Dilmanian, J.-O. Gebbers, M. Geiser, X.-Y. 
Wu,  
M. S. Makar, P. L. Micca, M. M. Nawrocky, D. D. Joel, and D. N. Slatkin, "Neuropathology 
of Ablation of Rat Gliosarcomas and Contiguous Brain Tissues Using a Microplanar Beam 
of  
Synchrotron-Wiggler-Generated X Rays.", Int. J. Cancer, 78, 654-660, 1998. 

11. J. A. Laissue, N. Lyubimova, H. P. Wagner, D. W. Archer, D. N. Slatkin, M. Di Michiel, C. 
Nemoz, M. Renier, E. Brauer, P. O. Spanne, J.-O. Gebbers, K. Dixon, H. Blattmann, 
“Microbeam radiation therapy,” in Proceedings of the SPIE Conference on Medical 
Applications of Penetrating Radiation, Denver Colorado, July, 1999. SPIE, Volume 3770, 
38-45, 1999. 

 


