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an area of the cortex far more remote from the defect than commonly occurs. The outward proliferation of the subperiosteal callus varied from usual to markedly ex­aggerated proportions, the latter of which contained very large amounts of cartilage. In only one defect was the endosteal re­sponse inordinately profuse, and this in­cluded the formation of cartilage (Fig. 2).
�����������	�����������A consistent finding in the alginate im­planted femora was a resorption of the cortex in a manner not unlike that which occurs in a healing fracture (Fig. 3).The implant materials were apparently well tolerated by the host tissues. Where small fragments of the material were pre­sent in the medullary cavity these were often covered by new bone. When the material protruded from the defect, foreign body giant cells were observed in the vicinity.Many methods and materials have been investigated in an endeavour to find an inductor of new bone, Levandcr (1945), Lecroix (1945), Urist and McLean (1952),

Johnson and McMinn (1956), and Bridges and Pritchard (1958). The reasons for Blum’s choice of the enzyme alkaline phos­phatase and the substrate calcium glycero­phosphate are obvious. The results of the present investigation, however, show that the presence or absence of these two sub­stances in the alginate gel does not materi­ally affect the end result. It must be con­cluded that any stimulating effect that the 
implant may have on new bone formation is due to the presence of the alginate gel.The periosteal response, which arises at a greater distance from the defect than has generally been observed, was, on two occasions, of such magnitude that it re­sembled that which is usually associated with.a healing fracture.

The subperiosteal response could possi­bly be mediated from the alginate gel as a physical or chemical stimulus, the physical stimulus may be in the form of osmotic pressure built up in the alginate and exer­ted on the endosteal aspect of the shaft of the femur. This pressure may then be transmitted to the regional blood vessel and lymphatics and thence, as a pressure

F ig . I I .  x 10. Papenicolaou.
Cross-section o f a fem ur three weeks post-operativcly. In  this specim en 
the endosteal an d  periosteal response, w hich included the form ation o f 
cartilage, has been so m arked  th a t only a small portion  o f the original shaft 

w ith ah  edge o f the defect was visible.
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F ig . I l l  x 25. H arm atoxylin  Eosin.
O ne week post-operativcly. T his cross-section of the fem ur taken im m edi­
ately  above a  defect dem onstrates the characteristic resorption of the cortex 

associated w ith alginate im plants.
or circulatory stimulus, to the overlying 
osteogenic tissue.A chemical stimulus arising from the alginate is also possible and may explain the more remote reactions. However the usual lack of endosteal reaction in relation 
to the alginate and the absence of bone formation round collections of alginate in 
the soft tissues, is not entirely compatible 
with a chemical stimulus.The endosteal reaction as seen in the 
normal healing of a defect in the femur of a rat varies considerably. This may be related to the amount of damage inflicted on the endosteum and inner surface of shaft while preparing the defect with a drill. Melcher (1960) did not find any carti­lage in the endosteal callus of 82 untreated healing defects. Similar observations were 
also made by Phemister (1935). In one instance, where the defect had been packed with Ca. glycerophosphate in an alginate gel, extensive cartilage formation occurred in the region normally occupied by endosteal callus.Amit s (1959) has described the response of the tissues when alginate is injected sub­cutaneously. Our own findings on intra­muscular alginate injections are in agree­

ment with this author and thus have not been described.
Remodelling of the bony callus nor­mally occurs in the healing defect, but resorption of the bone cortex, similar to that which takes place in a healing fracture has not been previously observed (Mel­cher, 1960). In the majority of defects in the present experiment however, resorp­

tion of the shaft of the femur has been marked and widespread, even when the formative reaction has been minimal. This resorptive phase usually commences about a week after the operation and may last from one to two weeks, and is then followed by a redeposition of bone in the shaft. The phases seem to occur indepen­dent of the continued presence of alginate in the medullary cavity.
C onclusionThis investigation has not confirmed ’ the observations made by Blum (1944) on rabbits. Consistent stimulation of bone proliferation in healing defects in rats has 

not been obtained. A larger area of sub­periosteal callus was laid down on the femoral cortex than is generally observed in similar defects or defects grafted with
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