Evaluation of Spread of Two Volumes Injected in the Calcanean Tendon Sheath Using Ultrasound Guidance

Objective: Injection of various compounds is frequently used in the treatment of tendinopathies in canine and equine patients. Despite the use of intralesional injections in the treatment of veterinary tendinopathies, no established recommendation for injection dose has been established. In equine patients, many intralesional injection volumes have been used with common volumes between 1-3mL2, 4, 5, 6. One study in human cadavers reported successful injection of 5mL of dye into the Achilles paratenon3. In canine patients, anecdotal reports suggest difficulty injecting greater than 0.5-1mL of injectate into a tendinous lesion1. The purpose of this study was to evaluate the safety and spread of two volumes (0.25mL and 0.5mL) injected into the calcanean tendon sheath of canines. We hypothesized that India ink would be successfully injected at both volumes with ultrasound guidance into the tendon sheath without tendon damage and would spread throughout the entire tendon at the higher injection volume.

Study Design: Five canine cadavers ranging from 26.8-45.5kg with both rear limbs present and without masses near the calcanean tendon were obtained. Rear limbs were randomized to receive either 0.25mL or 0.5mL of India ink in the first limb, with the second limb receiving the opposite volume. A medial view of the calcanean tendon was obtained via ultrasound guidance. The needle was visualized within the calcanean tendon sheath on ultrasound prior to injection, with all injections performed by an ACVSMR resident experienced in ultrasound guided injection. The tendon was massaged post-injection to encourage distribution of the injectate. Tendons were dissected and isolated from surrounding soft tissues and removed at the level of the musculotendinous junction and the calcaneus. Images were taken of the dissected tendon with a ruler for image analysis to calculate percent coverage. They were then placed in an open plastic bag inside of a refrigerator and dried for 24-72 hours to allow the India ink to dry prior to sectioning to evaluate for intratendinous injection determined by the presence of India ink within the tendon. The entire tendon was measured three times, and the average was used for calculations. The ink was measured from the most proximal point to the most distal point three times, and the average of these measurements was used for calculations. A t-Test was then used to compare the two volume groups.

Results: There was a significant difference in the percentage of spread of injectate throughout the calcanean tendon from proximal to distal between injection volumes (P=0.006). The higher injection volume had an average of 75.18% spread from proximal to distal, and the lower volume had an average of 44.1% spread from proximal to distal. No injection reached 100% spread throughout the tendon, with the highest percentage of spread being 78.9% with a 0.5mL injection. 3/5 tendons injected with 0.5mL had evidence of intratendinous damage upon sectioning, while 0/5 tendons injected with 0.25mL had evidence of damage to the tendon.

Conclusion: While our hypothesis that a peritendinous injection of 0.5mL would spread throughout the entire calcanean tendon sheath was not supported by our data, there was significantly greater spread of injectate throughout the calcanean tendon sheath when injected at the higher volume. This may be clinically advantageous for the injection of biologic agents in calcanean tendon disease. However, three tendons injected at the higher volume had evidence of intratendinous injection upon sectioning compared to zero tendons injected at a lower volume. Intratendonous injection can be harmful and should be avoided when possible. An alternative hypothesis is that because this was a cadaver model, ink at higher pressure inside the tendon sheath may have been pushed into the needle track. Histopathology would aid in determining true tendon damage. Given the limited sample size in this study, further specimens are needed to determine true significance of both the influence of injection volume on both percentage of spread and risk of intratendinous damage. 
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