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The Impact of Underwater Treadmill Exercise on Joint Angle Changes
Before and After Surgery in Pomeranians with Patellar Luxation
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Abstract

This study examined the impact of underwater treadmill exercises (UTE) on changes in joint angles before and after
surgery in Pomeranians with patellar luxation, focusing on how these changes influence balance and walking ability.
Measurements were taken from the shoulders, front ankles, hip joints, knee joints, and hind ankles on both the left and right
sides. The results showed no significant effect of UTE on joint flexion in any area (p»0.05). This finding suggests that,
although the exercise program was intended to improve balance and walking behavior in Pomeranians with patellar luxation, it
did not notably influence joint movements during flexion. In contrast, when examining extension, the underwater treadmill
exercises showed no impact on the left front ankle, left hind ankle, or right front ankle: however, the remaining joints
demonstrated substantial improvement. These differences can be attributed to the unique physical characteristics of
Pomeranians.
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Table 1. The influence of underwater treadmill exercise on goniometric measurements in the left area of a Pomeranian

recovering from patellar surgery

Underwater treadmill exercise (Degree, °)

Item Significance
Before After
Left shoulder
FL! 31.67£1.67 26.6743.33 N§?
EX? 160.00£11.55 175.00+2.89 NS
Front ankle
FL 25.00+2.89 20.00+0.00 NS
EX 190.00£0.00 190.00+0.00 NS
Hip joint
FL 35.00£2.89 26.67+3.33 NS
EX 145.0040.58 171.67£1.67 *
Knee joint
FL 28.33+4.41 26.67£3.33 NS
EX 166.67+8.82 178.33+1.67 NS
Hind ankle
FL 27.00£2.89 26.67+3.33 NS
EX 185.00£5.00 181.67+4.41 NS
Data are expressed as mean * standard error (SEM)
'FL: flexion
?EX: extension
3NS: not significant
*p0.05
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Table 2. The influence of underwater treadmill exercise on goniometric measurements in the right area of a Pomeranian
recovering from patellar surgery

Underwater treadmill exercise (Degree, °)

Item Significance
Before After
Right shoulder
FL! 33.3343.33 26.67£3.33 NS®
EX 146.67+14.24 183.33+3.33 NS
Front ankle
FL 31.67+7.26 25.00+5.00 NS
EX 193.33£3.33 181.67+4.41 NS
Hip joint
FL 38.33+4.41 26.67+3.33 NS
EX 141.67+13.02 173.3343.33 AN
Knee joint
FL 31.67+6.01 26.67£3.33 NS
EX 170.00£5.77 180.00+0.00 NS
Hind ankle
FL 21.00+4.58 20.00+0.00 NS
EX 175.00+7.64 190.00+0.00 NS
Data are expressed as mean * standard error (SEM)
'FL : flexion

’EX : extension
NS : not significant
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