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Scintigraphic Evaluation of Dogs with Experimentally Transected Cranial
Cruciate Ligaments Treated Using Tibial Plateau Leveling Osteotomy
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Abstract: This study was performed to assess therapeutic effect of the tibial platean leveling osteotomy (TPLO) in dogs
with experimentally transected cranial cruciate ligaments (CrCL). Nine healthy adult Beagle dogs were transected left
CrCL under general anesthesia. The dogs were assigned to TPLO and non-TPLO control groups. The TPLO procedures
for correcting the CrCL rupture in the left stifle of dogs were performed under sterile conditions. Before TPLO procedures,
all dogs were screened by orthopedic and radiographic examinations. Dogs were lameness free for the previous three
months, and when examined at the walk and trot on a hard surface, in a straight line and on a circle. Lateral and
craniocaudal radiographs were done to confirm the soundness of the both knee joint in dogs and not detectable lesions
were diagnosed. The dogs were intravenously injected with a 10 mci/kg of *Technetium-methylene diphosphonate (*"Tc-
MDP) under general anesthesia. Scintigraphs were obtained using a large field of view gamma camera equipped a parallel-
hole, low-energy about 3 hours after intravenous injection of *"Tc-MDP. Before CrCL transection and 4, 8, and 12
weeks after the procedures, scintigraphy were conducted. Bone uptake of the left stifle joint increased after the procedures
in all dogs. When the bone uptake from the TPLO procedure was compared with that of the control, there was a significant
difference (p<0.05). At 12 weeks after the TPLO procedure, the dogs showed normal anatomical posture and gait. It
is concluded that TPLO procedure was effective in reconstruct of the stifle joint in dogs with CrCL rupture.
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Fig 1. Bone scintigraph of the region of interest (box) on nor-
mal (left) and transected legs (right) after 12 weeks in a dog
with tibial plateau leveling osteotomy.
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Fig 2. A. Lateral radiograph of a normal stifle showing a tibial
plateau slope angle (TPA) of 25°-32°. Notice the slope of tib-
ial plateau. ‘B. Postoperative lateral radiograph of a stifle
showing a TPA of 5°-10°.
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Table 2. Lameness scores after TPLO procedure

Time (week) after procedure

Group
0 4 8 12
1 0* 3 2 0
2 0 2 1 1
TPLO 3 0 2 2 0
4 0 3 1 1
5 0 3 1 0
1 0 4 3 3
2 0 3 3 2
Control
3 0 3 3 2
4 0 4 3 3

TPLO : Tibial plateau leveling osteotomy

*grade; 0 = no lameness detected; 1 = minor gait abnormality with
constant weight bearing; 3 = mterrmttent non-weight bearing; 4 =
non-weight-bearing.
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Table 1. Bone uptakes of *"Tc-MDP after TPLO procedure (unit; %)
Time (week) after procedure
Group
0 8 12
TPLO 100.58+4.29 130.001+4.87* 115.11+3.83* 111.32+5.35%
Control 99.80+1.17 182.20+3.49 202.15+7.43 193.34+4.79

TPLO : Tibial plateau leveling osteotomy
The values are expressed as the mean 1 SD.
*p < 0.01 significantly different compared with the control group.
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