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ABSTRACT 

The purpose of this study \\ as to determine if a method of non-invasi, ·e bone mineral analys is  

cou ld be  adapted to quantitatively assess photodensity in the th ird carpal bone of the horse. The 

technique chosen \\ aS radiographic absorptiometry_ ,, ·h ich determines bone mineral dens ity 

from a radiograph that includes a control (usual ly a ,,·edge ) of knom1 photodcns ity. When taken 

correctly the tangential vie'' of the distal rO\\ of carpal bones allo\\ s Yisualisation of the dorsal 

aspect of the third carpal bone. \ Y ithout superimpos ition of overlying structures. The method is  

technical ly demanding. because the angle at  \\ h ich the x-ray beam penetrates the third carpal 

bone can not be exactly repl icated in a cl in ical situation_ as it is affected by the x-ray beam 

angle and the l imb flexion angle. To uti l ise radioabsorptiomctry in the tangent ial , · ic'"­

asscssment of the effect of Yariation in x-ray beam angle \\ ·as required. 

Four1ccn iso lated distal ro\\ s of carpal bones were radiographcd vary ing the x-ray beam angle  

in .5° increments over ! 5° from the base angles of 60° and 90° The radiographs '"ere digitised 

and processed to determine the photodensity of spec ific regions of interest in terms of 

m i l l imetres of aluminium_ using the \\ edge as reference.  The results indicated that smal l 

Yariations in x-ray beam angle sign ificantly affect photodensity 

Quantitative assessment of the photodcnsity of the fourth carpal bone sho\\ cd changes 

associated "· ith exerc ise. s imi lar to those in the third carpal·bone Changing the s ize of the 

region of interest when :x-ray beam angle \\ aS , ·aried by 30° did not affect photodens ity of the 

region of interest . Although conversion from photodcnsity to bone mineral dens ity \Yas not 

possib le  \\ ithin this proj ect. the findings supported other authors \Yho have studied bone mineral 

density of the third carpal bone. 

There are two tangent ial v iews of the distal ro\\ of carpal bones. The t\\·o methods affect the 

radiographic image differently because the magnification and distortion changes are different i n  

each. and this precluded accurate comparison . Therefore .  i t  \Yas impossible to determine \Yhich 

method \\ Ou ld more accurately assess the photodensity of the thi rd carpal bone . 

VII 



Th e study concluded that q uantitative ass essment o fphotod ensity o fthe thi rd carpal bon e using 

either tangential v ie" \Yas clinical ly inapplicable at this time. because o f  the signi ficant effect o f  

very smal l changes in angle on photodensity. This is un fortunate. because th e current practic e 

o f  visual s ubjective ass essment o f  photodensity o f  the third carpal bone remains unsatis factory. 

in par ticular the di ffer entiation bet\\ een grades o f  scleros is .  
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