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Color Doppler Ultrasonographic Evaluation in Observing the Affects of
Osteoset® on Radial Defects in Beagle Dogs
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Abstract : This study is conducted to compare ultrasonographs with plain radiographs in monitoring bone regeneration
during reconstruction of critical sized radial defects in dogs. A 15 mm bony defect was taken on each of the eight
dog’s radius using an electrical saw and an external fixator was applied. The experimental groups were divided into
non-treated group (group 1) and Osteoset®-treated group (group 2). Each fracture site was evaluated using plain
radiography and ultrasonography. Radiographic callus formation occurred after 11.50 + 1.12 days in group 1 and 11.50
1 0.5 days in group 2. Neovascularized flow signal could be seen 6.50 + 1.5 days and the vascular signal disappeared
after 45.00 +6.16 days after operation in group 1. Neovascularized flow signal was observed 6.75 + 1.78 days and
vascular signal disappeared 23.25 + 3.03 days after surgery which was caused by acoustic shadowing in group 2. Early
stages of regeneration were observed more clearly with color Doppler ultrasonography than with plain radiography.
Also from the results it is concluded that color Doppler ultrasonography are useful in observing initial stages of bone

repair.

Key words : color Doppler ultrasonography, radiography, bone repair, dog, osteoset®™.
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Fig 1. A: An external fixator was applied before inducing
fracture to the radius. B: The defects were equally made
15mm in length using digital caliper. C: The radial defects
were replaced by Osteoset® in group 2.
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Fig 2. A: Radiographic image of the defect of Group 1. Defect
is the radioluscent area between the distal and proximal radius.
B: Radiographic image of the defect of Group 2. Radiopaque
Osteoset® can be seen in the defect.

Fig 3. Serial radiographs in group 1. A: 1st day after surgery.
Radioluscent areas can be seen on the edge of the defect. B:
Sth day after surgery. radioluscent areas disappeared and the
defect is seen with soft tissue density. C: 7th day after surgery.
There is no apparent change. D: 11th day after surgery. The
formation of callus can be seen for the first time. E: 15th day
after surgery. Slight increase of density of the callus can be
observed. F: 21th day after surgery. From both sides of the
defect apically shaped calli are forming toward the center. G:
29th day after surgery. Formation of callus on no longer seen.
H: 45th day after surgery. Osteolysis of the cortex at both ends
of the defect can be observed.
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Fig 4. Serial radiographs in group 2. A: 1st day after surgery.
Osteoset”® can be seen as a radiopaque material in the defect. B:
5th day after surgery. As the Osteoset® dissolves and
disintegrates, it becomes distorted. However, the formation of
callus cannot be seen. C: 7th day after surgery. The size of the
Osteoset® has continually decreased while callus formation still
cannot be seen. D: 11th day after surgery. Calli are formed on
both sides of the defect. E: 15th day after surgery. Osteoset® is
completely absorbed and callus can be seen bridging across the
defect. F: 21th day after surgery. The density of the callus
increased. G: 23th day after surgery. H: 29th day after surgery.
Normal radiopacity of the cortical lines can be observed at the
area of the defect.
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Fig 5. Serial ultrasonographs in group 1. A: Ist day after
surgery. Hyperechoic segments can be seen. B: 5th day after
surgery. Vascular signal is initially observed at the distal part of
the defect. C: 7th day after surgery. Vascular signal has
increased. D: [1th day after surgery. Vascular signals are seen
on both ends of the defect. E: 15th day after surgery. Blood is
supplied from adjacent tissues. F: 21th day after surgery.
Acoustic shadowing due to callus formation is observed,;
cortical vascular signal is present. G: 29th day after surgery.
Vascular signal is still present. H: 45th day after surgery.
Vascular signals of adjacent blood vessel are seen while the
cortical vascular signal disappeared.
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Fig 6. Scrial ultrasonographs in group 2. A: st day after
surgery. Discontinuity of the cortex is obscrved with
homogencous echoic defect B: Sth day after surgery. Initial
vascular signal is observed C: 7th day after surgery. Vascular
signal is observed around the edge of the defect and also around
Osteosct”. D: 11th day after surgery. Vascular signal is weakened.
E: 15th day after surgery. Acoustic shadowing is seen with
vascular signal. F: 21th day after surgery. Callus connection
across the defect is seen with vascular signals being present only
near the edge of the defect. G: 23th day after surgery. With
definite acoustic shadowing vascular signals are no longer
visible. H: 29th day after surgery. The echo of the callus
formation the defect are similar of that of normal cortical echo.
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Table 1. Observing time of bone regeneration

Group 1 Group 2

Radiographic callus

formation 11.50 £ 1.12 11.50 £ 0.5

Neovascularized

flow signal 650 = 1.5 6.75 = 1.78

Vascular signal

disappearance 45.00 + 6.16 23.35 £ 3.03
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Fig 7. Histologic findings in group 1. A: New bone formation
is seen at the edges of the normal bone (original magnification,

X 5) (arrows indicate the bony defect zone). B: Cortical bone
was formed, but the fibrous tissue band presented widely

(original magnification, X40). C: Central part of defect site

(hematoxylin and eosin stain, X 100). CB: cortical bone, F:
fibrous tissue.
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Fig 8. Histologic findings in group 2. A: Except for some
portions of fibrous tissue, new bone formation progressed
extensively, particularly trabecular bone extending into the
central zone (original magnification, X 5). B: Cortical continuity

was obvious (original magnification, X40). C: Bone marrow
was formed within the cortex with marked increase of

osteoblasts near the edge of the defect(arrow). Bone marrow
was generated, and arrow indicates osteoblast (original mag-
nification, X 100). CB: cortical bone, M: bone marrow.
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