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P R O  E X P E R I M E N T I S  

Changes of Trabecules of the Spongiosal Bones Measured by Radiomicrometry 

The  radiological  e s t i m a t i o n  of the  local a n d  general ized 
o s t e o a t r o p h y  is based  upon  t h e  3 0 - 6 0 %  loss of t he  bone  
minera l s ,  m e a s u r e d  b y  d i f fe ren t  m e t h o d s  1,e. These  al ter-  
a t ions  d e t e r m i n e d  r ep re sen t  a n  increased  r ad io t r ans -  
p a r e n c y  of t he  bones.  The  r e m a r k a b l e  decrease  of the  
osseal  minera l s  beg ins  in  t he  spongiosa l  bone,  n a m e l y  
on  t he  t r abecu le s  in  t he  p r o x i m a l  end  of femora ,  v e r t e b r a e  
a n d  in t he  pelvic  bone  respect ively .  

The  pu rpose  of th i s  fol lowing c o m m u n i c a t i o n  is to  
examine  these  t r abecu l a r e  changes  of t he  spongiosa l  
bones  q u a n t i t a t i v e l y  b y  r ad iomic rome t r i c a l  measures  a. 

Material  and method. The  spongiosal  bone  were ga ined  
f rom h u m a n  femora  of p a t i e n t s  - regardless  of sex - 
who  suffered a t r a u m a t i c  acc iden t  a n d  whose  t h i g h  
bone  was f r ac tu r ed  p e r t r o c h a n t e r i c a l l y  a n d  nai led.  Some 
spongiosa l  bone  excoch lea ted  du r ing  t h e  opera t ion ,  a b o u t  
5 • 8 •  12 m m  ill size, and  s lab  r ad iog raphs  were t a k e n  
i m m e d i a t e l y  a f t e r  i ts  r emova l .  Fo r  t he  r ad iog raph ic  
e x a m i n a t i o n s  a f ines t  g r a n u l a t e d  X - r a y  shee ts  were  used 
w i t h  h igh  sens i t i v i ty  a n d  a H u n g a r i a n  X - r a y  set. The  
e v a l u a t i o n  of t he  comple te  r a d i o g r a m s  were m a d e  b y  
microscope  w i th  a n  ocu la rmic romete r .  The  th icknesses  
of t h e  spongiosa l  t r abecu les  were m e a s u r e d  in 11 cases 
bY r a d i o m i c r o m e t r i c  m e t h o d  a. The  ave rage  age of the  
o p e r a t e d  p a t i e n t s  was 71 years  old, a n d  t h e i r  os teoporosis  
was  ver i f ied roen tgenolog ica l ly  and  his to logical ly  du r ing  
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Fig. 1. Average trabeculare thicknesses of the spongiosal bone from 
normal intertrochanteric region of cadavers and of the operated 
patient suffering from a traumatic pertroehanteric fracture. 

Fig. 2. Slab radiogram of the normal (a) and atrophic spongiosal 
trabecules (b). x 5. 



15.3. 1970 Specialia 325 

the  mobil izat ion period.  The control  spongiosal  bones 
were collected f rom ident ical  places of normal  h u m a n  
femora  of cadavers  in 11 cases - regadless of sex, the  
average age being 35 years.  The necropsy  revealed no 
kind of skeletal  disorder  in the  control  cases. 

Results and discussion. The results  of the  radiomicro-  
met r ic  values measured  are p resen ted  in the  Figures.  
The scheduled da ta  indicate  a remarkable  decrease of the  
thicknesses  of the  spongiosal  t rabecules  of the  osteo- 
a t rophic  bones  or iginat ing f rom opera ted  pa t i en t s  
(Figure 1). The in te r t rabecu la re  spaces were widened  by  
th is  process.  The differences in the  spongiosaI t rabeculare  
th icknesses  be tween  the  opera ted  os teoa t rophic  and 
normal  cadaver  bones  represen t  a rar i f icat ion of the  
t rabecules  and explain  the  increased r ad io t r anspa rency  
t h a t  m a y  be observed on the  rad iograms (Figure 2, 
a and b). The rad iomicromet r ica l ly  measured  da t a  
resembling the  h i s tomorphomet r i c  results  of FROST and 
S C H E N K  4,5 a r e  in a good agreement .  

In  one case of the  localized cort ical  bone  a t r o p h y  
sur rounded  wi th  sclerosis, af ter  its opera t ive  r emova l  the  
rar i f ica t ion of t he  cort ical  t rabecules  m a y  be seen on 
slab r ad iogram as the  nidus (Figure 3). The t rabecu la re  
th icknesses  measured  in t he  nidus were found  to  be 180 
th ick  (Figures 1 and 3). On histological  examina t i on  th is  
a l te ra t ion  was charac ter i s t ic  of an osteoid os teoma.  This 
cortical  a t r o p h y  was in a close re la t ionship  wi th  the  
increased vascula r i ty  e. 

This  m a n n e r  of evalua t ion  and  the  resul ts  ind ica te  
t h a t  t h e  t rabeculare  r ad iomic rome t ry  on slab rad iogram 
is a sui table  and  much  more  exac t  m e t h o d  for the  es t ima-  
t ion of the  rar i f icat ion of the  spongiosal  t rabecules  by  the  
decreases of the i r  thicknesses,  t h a n  the  visual  means .  
By these  rad iomicromet r ic  measurements ,  the  t rabeculare  
changes  could be d e m o n s t r a t e d  convinc ingly  in a quan-  
t i t a t ive  way. 

Zusammenfassung. Ber ich t  fiber eine r ad iomikrome-  
t r ische Messung der  Trabekel  des spongi6sen K n o chens  
welche genauere  Wer t e  ergibt  als die gebr/~uchlichen 
Methoden.  
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Clinic o/ Orthopaedy, 3ledical University, 
Budapest (Hungary), 76 September 7969. 

Fig. 3. Slab radiogram of a removed osteoid osteoma. '.' 5. 
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Preparation of Large Volumes of Linear Gradient Solutions for Zonal Ultracentrifugation 

Zonal u l t racent r i fuga t ion  techniques  in sec tor -shaped  
rotors  require p repa ra t ion  of large volumes of g rad ien t  
solutions of sucrose, cesium chloride or o ther  solutes 1. The 
gradient  solutions used are e i ther  l inear or exponent ia l  
wi th  respect  to ro tor  volume. These solutions are p repared  
in a sui table gradient  former  and immedia te ly  del ivered 
to the  ro ta t ing  zonal head.  The volume of the  solut ion 
used ranges be tween  45 and 1,675 ml, depending  on the  
type  of the  ro tor  employed.  I t  is desirable to per form the  
whole loading opera t ion  wi th in  a period of not  more  t h a n  
10-20 min. Therefore,  a g rad ien t - forming  device capable  
of delivering a cons t an t  l iquid o u t p u t  of up to  150 ml /min  
m a y  be required.  

The p repara t ion  of large volumes of l inear grad ien t  
solutions used in zonal u l t racen t r i fuga t ion  presen ts  par-  
t icular  difficulties which will be  discussed briefly.  A l inear 
g rad ien t  solut ion can be p repa red  by  filling 2 ident ical  
reservoirs  wi th  the  h e a v y  and the  l ight end of the  gradient ,  
respect ively.  The 2 reservoirs  mus t  be connec ted  so as to 
keep the i r  con ten t s  a t  the  same level a t  all t imes.  The 
con ten t  of the  c h a m b e r  cor responding  to  the  l ight  end of 
the  gradient  is cont inuous ly  s t i r red as it receives solut ion 

f rom the  reservoir  conta in ing  the  h e a v y  solution. As the  
grad ien t  is formed,  the  solut ion is w i t h d r a w n  and  fed into 
ei ther  centr i fuge tubes  or the  zonal rotor.  

In  the  grad ien t  device descr ibed originally by  PARR 2, the  
l inear g rad ien t  was ob ta ined  by  the  s imul taneous  e m p t y -  
ing of the  2 chamber s  under  the  inf luence of gravi ty .  
Modif icat ions of th is  open chamber -dev ice  have  been  de- 
scribed by  others  3,4. These simple g rad ien t - fo rming  
devices are no t  sui table for zonal u l t r acen t r i fuga t ion  work.  
In  the  first  place, in the  grad ien t  formers  descr ibed above,  
solut ion mixing  is achieved b y  means  of magne t ic  bars  or 
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