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ABSTRACT: The present clinical study was undertaken on a total of 9 dogs with the objective of evaluating the characteristics of prosthesis 

in dogs and their adaptation. Prosthesis was fitted on and its characteristics were recorded. After which the adaptation of the dog to prostheses 

i.e the behaviour changes, duration of complete adaptation, weight bearing and gait anlaysis was studied. 
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INTRODUCTION: 

Current prosthetics provide more than the basic need of the functionality; rather they endow a sense of wholeness to the 

patients as they provide similar gaits to the original limbs, high level of mobility, angulations and controllability. The 

advancements in technologies have moved beyond providing solutions to human needs. Prosthetics are now being used to 

improve lives of animals. It is important to meet all the needs of the users for the device to work or else it will be abandoned 

(Resnik et al. (2011)). Animals can adapt to and thrive with prosthetic limbs (Orthovets 2018). VOP serves an important role 

in the overall well-being and functional abilities of an animal and also it has a therapeutic modality in pain management and 

rehabilitation. In this study we will discuss how different characteristics and adaptation of prosthesis is important for the 

success of the prosthesis on dogs. 

METHODS AND METHODOLOGY:  

1. Characteristics of the Prostheses (Comfort, Usability, Light weight, Durability, Cosmetic appearance, and Functionality 

were studied).  

a. Comfort, usability and functionality was studied by visual observations made while the dog was using the prostheses 

and graded as fair, good and excellent.  

b. Lightweight characteristic was studied using the weight measurement,  

c. Durability of the materials used was predetermined by the chemical compositions of the materials.  

d. Cosmetic appearance was studied by observation and owners’ satisfaction and graded as good or bad 

2. Adaptation of the Prostheses on the dog (Behaviour changes, duration of complete adaptation,weight bearing and gait 

anlaysis).  

1. The behaviour changes were analysed at the end of 1, 2, 3, 4 week and at end of 2 months  

2. The duration of complete adaptation of the prostheses were studied by simple recording. 

3. Weight bearing: It was noted by visual observation of the dog from far away, as to how he is bearing weight with help 

of prostheses right after application for the first time and the observations were recorded as fair, good and very good.   

4. Gait Analysis: It  was done from anterior, posterior and lateral views to observe the changes if any like abduction, 

adduction, hyper extension, hyper flexion after application of the prostheses with help of a camera to analyse the gait 

using a Visual Analogue Scale given below, before application of prostheses and 5 weeks after application of 

prostheses. 
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Table no. 1 Visual Analogue Scale:   

Sr.no  Description of visual analogue scale.  Score  

1.  All limbs have complete joint fluidity and normal straight movement of 

limbs and spine with correct angles of extension and flexion of joints with 

effortless balance of the body. Stride length is normal and even. Head is 

straight and tail is loose and wagging left to right and having good 

movement to balance. No lameness.  

  

1  

2.  Mild tension, stiffness in the contralateral limb while bearing weight on the 

affected limb, stride length is normal, joint fluidity is slightly reduced with 

very subtle joint angle inversion or eversion. Barely detectable lameness.  

  

2  

3.  Bearing weight on the affected limb, but noticeable stiffness and pain in the 

contralateral limb while placing the affected limb. Head bobbing (with 

forelimb lameness) or dropping of the forequarters (with hind limb lameness) 

is observed but very subtle. Stride length of affected side is slightly reduced. 

Spine has a very subtle lateral flexion to compensate. There is moderate 

inward/outward rotation of the contralateral limb with slight hopping and 

mild lameness is noted.  

  

  

3  

4.  Shift in the centre of gravity towards the affected quarter, spine shows 

evident lateral flexion, only intermittent weight bearing of the affected limb, 

thus there is intermittent hyper flexion of the joint (mostly elbow or stifle or 

carpus or tarsus) above the deformity. Tail is stiff to obtain balance, head 

bobbing or dropping of the forequarters is evident and moderate lameness is 

noted.  

  

  

4  

5.  Hyper flexion of the affected limb and not bearing weight at all.  

Severe lameness.  

  

5  
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RESIULTS AND DISCUSSION: 

1. The various characteristics: were studied of each prostheses was graded and studied by observational measurements 

while the dog was using the prostheses and the results are given in Table no. 2 

Table no. 2 Characteristics of the prostheses of each dog.  

Cas Com

 Usab 

e no. fort 

 

ility  

Light- Dura 

weight  bility  

Cosmetic 

appearanc 

e  

Function 

ality  

Maintaine 

nce  

1.  ++  +++  Yes  Good  ++  ++  Moderate  

2.  ++  ++  Yes  Good  ++  +++  Easy  

3.  ++  ++  Yes  Good   +++  ++  Moderate  

4.  +++  ++  Yes  Good  +++  +++  Easy  

5.  ++  ++  Yes  Good  ++  ++  Easy  

6.  +++  +++  Yes  Good  +++  +++  Easy  

7.  ++  +  Yes  Good  ++  ++  Moderate  

8.  +++  ++  Yes  Good  ++  ++  Moderate  

9.  ++  ++  Yes  Good  +++  +++  Easy  

Excellent +++  Good ++   Fair +    

  

  Comfort of the prosthetic device was excellent in 3 cases and good in 6 cases. Usability observed 

was excellent in 2 cases, good in 6 cases and fair in only one case. Functionality was observed as excellent in 4 cases and good 

in 5 cases. Lightweightness of the prostheses was observed in all the cases. Durability of the materials used was good for all 

the cases. Cosmetic appearance was studied by observation and owner satisfaction and was more subjective. It was observed 

as cosmetically excellent in 4 cases and good in 5 cases. The maintenance of prostheses was easy to moderate for all the 

prostheses. It has been observed that the prostheses used in the present study was overall suitable in the cases of lower limb 

amputation and was feasible for dogs to wear it comfortably providing with a good to excellent functionality.  

 Marcelin-Little et al. (2015) reported that orthoses and exoprosthesis require precise design, whereas 

Paul (2015) used thermosetting laminate plastic and closed thermofoams which are very useful for comfort and functional use 

of prostheses. Cole and Millis. (2017) comments that the dogs with forelimb amputation tend to have more difficulty 

maintaining their functionality, whereas hind limb amputation tend to have more difficulty gaining speed.   

 According to Resnik et al. (2011), who studied the usability testing during the development and 

testing of new upper-limb prostheses, it is important to meet all the needs of the users for the device to work or else it will be 

abandoned. 
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2. Adaptation of the prosthetic:  

a. Behaviour Changes  

The behaviour changes was analysed at the end of week 1, 2, 3, 4, and at end of month 2 along with the duration of complete 

adaptation of the prostheses were studied and given in Table no. 3 

Table no. 3 Behaviour Changes and Adaptation of Prostheses over 2 months.  

Case no.  Week 1  Week 2  Week 3  Week 4  2nd  

Month  

Complete 

adaptation  

1.  4  3  3  2  1  2 months  

2.  5  4  4  3  3  3.5 months  

3.  4  4  3  3  3  4 months  

4.  4  3  3  2  2  3 months  

5.  5  4  4  3  2  3 months  

6.  3  3  2  2  1  2 months  

7.  3  3  3  2  2  3 months  

8.  3  3  2  2  2  2.5 months  

9.  3  3  2  2  2  2.5 months  

  

 Visual Grading and scoring from 1 to 5 was done to analyse adaptation of dog to prostheses based 

on the observation of behaviour changes. Complete adaptation being grade 1 is mentioned in months.  

 Visual grade score for adaptation of dog to a prostheses by observing the behaviour changes is as 

follows:  

Grade 1: Normal Responses to calls, normal posture, movement and activity is stress free and wagging tail constantly.  

Grade 2: Reduced movement and activity, but not as major to deny going for walks  

Grade 3: Not able to move around naturally, not at complete ease, activity only for food, not voluntarily going for walks.  

Grade 4: Constant attention towards the prostheses, slight vocalisation and not moving around freely, only when attracted by 

treats and food. Slightly scared and nervous.  

Grade 5: Extremely scared, body posture is stiff and not moving for food, walks or whatsoever.  

  It was observed that almost all 9 dogs showed major behaviour changes and poor adaptation in week 

1 and 2 with a visual grade range of 3 to 5, with gradual improvement in the behaviour through week 3 and 4. All the dogs in 

the present study, at the end of second month were having a visual grade score of 1 or 2, except case no. 2 and 3 who had a 

visual grade score of 3. Out of the nine dogs in the study, two dogs showed complete adaptation in less than 2 months (case 

no 1 and 6), five dogs (case no. 4, 5, 7, 8 and 9) in the study had adaptation period 2 to 3 months and 2 dogs(case no. 2 and 3) 

showed the adaptation time more than 3 months.   

 Marcellin-Little et al. (2015) reported that training companion animals to use an external device is 

akin to managing limb disuse and requires patience adoptation and attention to details.  Similarly, Liptak et al. (2005) noted 

that limb amputation is a radical procedure, most dogs adapt to ambulation on three legs within a month. Similarly in the present 

study the adaptation period of limb amputation and getting an exoprosthesis placed is more than 2 months. It can take as much 

as 4 months as found in the present study and it depends alone on the behaviour of dog and his response to the change and 

surrounding environment. 
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Plate 41: 1st application 

of LTTP-Metal Rod-

HTTP Stump Socket 

Prostheses 
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Plate 39: Irreparable 

Crush injury  

Plate 40: Stump 

after healing of 

the wound 

Case 1:
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Parts of Hind leg Prostheses in case of LTTP-PVC rod-HTTP: (A) 

Socket, (B) Shank, (C) Foot, (D) Suspension. 

Case 3

A 

B 

C  

D 

After 

transradial 

amputation. 

After Application 

socket. 

After final Application of 

painted LTTP-PVC pipe-

HTTP prostheses. 

Case 4:

Case 3:
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