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Key Points  

 Socket prostheses can be considered as a form of management in companion animals 
with partial amputations at the proximal third of the antebrachium or crus or distal.   

 The fabrication and fit of socket prostheses for companion animals must be precise.  
 Axial, angular, and rotational prosthetic stability is key to successful use of a prosthesis.  
 Training companion animals to use socket prostheses is akin to managing limb disuse.  

Socket prostheses are devices that are secured to incomplete limbs to enable locomotion. By 
comparison, orthoses are devices secured to complete limbs to protect or support these limbs. 
The purpose of this lecture is to discuss the indications, fabrication process, fitting, training, and 
management of socket prostheses in companion animals.  
 
Decision making 

Indications. Socket prostheses can be considered as a form of management in companion 
animals with partial amputations at the proximal third of the antebrachium or mid-crus or distal 
to these levels. The patients should have a functional shoulder and elbow joints or hip and stifle 
joints, respectively. The patient, owner, and medical condition should be compatible with the 
concept of socket prostheses before they are considered. The classic indications are having an 
incomplete limb because of ectrodactyly (lobster claw deformity), incomplete limb development, 
traumatic amputation, or surgical amputation. Ectrodactyly may affect one or two thoracic or 
pelvic limbs. In dogs and cats, ectrodactyly has only been reported in the thoracic limb, to our 
knowledge.1,2 Dogs with ectrodactyly generally lack several digits and metacarpal bones. They 
often lack carpal stability and have carpal hyperextension. Socket prostheses can be used to 
protect the abnormal limb and maintain appropriate carpal extension. These socket prostheses are 
rigid (i.e. not hinged). Socket prostheses are also a consideration for patients with partial limbs, 
regardless of the cause of the loss of limb, provided that none of the contraindications listed 
below are present. For patients without a carpus and manus (in the forelimb) or without a tarsus 
and pes (in the pelvic limb), it is difficult to achieve stability without incorporating hinges at the 
elbow or stifle, respectively. Technical aspects of prostheses are described below and in another 
lecture presented during this session. Socket prostheses are particularly indicated when patients 
have problems in more than one limb, particularly when both forelimbs are abnormal, because 
locomotion becomes particularly challenging when multiple limbs are abnormal. Patients 
growing with an incomplete limb generally develop orthopedic problem in the contralateral limb. 
In the forelimb, these problems may include excessive (rotational) mobility of the shoulder 
synsarcosis with scapular subluxation, excessive (rotational) mobility of the shoulder joint, and 
angulation and torsion of the radius. In the pelvic limb, problems resulting from lacking a 
contralateral limb during growth may include femoral and tibial angulation and torsion, 
rotational laxity of the stifle, and intertarsal rotational laxity. These problems, subjectively, are 
more likely to develop in larger and heavier dogs. There is therefore an added incentive to fit 
large growing dogs that have incomplete limbs with socket prostheses as promptly as possible. 

Contraindications. Contraindications for socket prostheses may be linked to the owner, 
the patient, or the medical condition. Owner-related contraindications include a potential lack of 
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interest, motivation, supervision, or financial ability to get involved. Patient-related 
contraindications include being difficult to handle because of an aggressive personality. Having a 
highly mobile skin in relation to underlying tissues is also a contraindication to socket 
prostheses. This is particularly true in cats and dogs when patients have a partial amputation 
below the stifle. Some patients can pull their leg up while their skin is held in place, making it 
very difficult to secure a prosthesis to the residual limb. Skin mobility is unlikely to be an issue 
in patients with limbs incomplete distal to the carpus or tarsus. Neurologic deficits are a 
contraindication to wearing a prosthesis because neurologically compromized patients usually 
cannot place their prosthesis in a functional position. Compromised joint mobility (i.e. 
contractures) is a contraindication to wearing a prosthesis. In patients with partial loss of joint 
mobility, dynamic hinged braces may be used to stretch a joint. Some of these dynamic hinged 
braces may potentially may be used to improve locomotion. Problems with the residual limbs 
including local neoplasia, infection, or stump pain are relative contraindications to the use of 
socket prosthesis. Stump pain may be associated with chronic inflammation, usually as a result 
of infection but potentially associated with a nonunion or other problem. A stump may also be 
painful because of adhesions between the skin and residual bone or because the residual bone is 
very sharp.  

 
Prosthetic design and fabrication 
 Design. The design of prostheses should be adapted to the situation and the technology 
available to the clinician/prosthetist who will fabricate the device. The components of socket 
prostheses are described in another lecture in this session. The decision to incorporate hinges in 
the prosthesis is subjective. Most often, hinged prostheses have two hinges that are placed over 
the collateral ligaments of the carpus, elbow, tarsus, or stifle. Hinges may be passive or active. 
Passive hinged are usually made of nylon. Their stiffness vary. Smaller patients need soft passive 
hinges and larger patients often need stiffer passive hinges. Dynamic hinges may be used when 
the device needs to provide torque to a joint, usually to stretch it over a long period of time. 
Dynamic hinges are usually spring-loaded metal hinges. These hinges tend to be very costly. 
Dynamic hinges may be made using a combination of passive hinges and elastic bands. These 
are more affordable but they are more bulky and more difficult to fine tune. Most often, passive 
hinges are incorporated into socket prostheses to address an anticipated lack of stability of the 
prosthesis on the residual limb. Prosthetic stability is a key step in successfully using a 
prosthesis. That stability should be axial (in traction and compression), angular (in medial, 
lateral, cranio, and caudal bending), and rotational (in internal and external rotation). The 
addition of passive hinges across the elbow greatly enhances the axial and rotational stability of a 
prosthesis made to replace the distal portion of the antebrachium and manus. Similarly, the 
addition of passive hinges over the hock greatly increases the stability of prostheses made to 
replace the missing portion of a pes. The sole of a prosthesis should be rounded in craniocaudal 
and mediolateral directions to optimize locomotion. It should be wear resistant, non-slippery, 
relatively soft, and light-weight. The fixation of the prosthesis should be solid, firm, adjustable, 
and ergonomic. A rigid of flexible flap or cover may be added to a prosthesis to increase its 
stability. Hook and loop fasteners are used most often for that purpose. The fixation straps 
should be wide enough to avoid “buckling” of the limb (i.e. carpal flexion during weight-bearing 
while the antebrachium and manus are attached to the prosthesis. Buckling is prevented by 
having a fixation strap at the upper and lower parts of the antebrachium and a large fixation strap 
across the manus. 
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 Casting or scanning the stump. The prosthesis is based on a cast of the limb or a 
tridimensional rendering that may be based on an image captured by a hand-held scanner or a 
computed tomography (CT) scan. Casting is done under deep sedation (i.e. after intravenous 
dexmedetomidine administration) or brief general anesthesia (i.e. after intravenous 
administration of propofol and intubation). Historically (in human prosthetics), casting was done 
with plaster of Paris because it is safe, comfortable, rapid, and affordable. Plaster of Paris is 
suboptimal for companion animals because of their hair. The hair may be protected by placing a 
thin stockinette around the limb. Most clinicians use fiberglass or semi-rigid fiberglass 
(Scotchcast Soft Cast, 3M, St. Paul, MN) to cast limbs. Semi-rigid fiberglass can be cut using 
bandage scissors and therefore do not require a cast saw for removal, making the casting process 
safer and faster. A casting strip may be incorporated into the cast but, in small patients, casting 
strips tend to alter the shape of the cast excessively. Once removed from the limb, the edges of 
the cast are taped so that the cast retained the shape of the limb while the fiberglass completes 
the curing process. A CT scan may be used to capture a 3D rendering of the skin surface and a 
polymer replica of the limb may be made using a 3D printer. Polymer replicas are very accurate3 
and, subjectively, are more accurate than casts, particularly in small patients.  

Fabrication. The fabrication of socket prostheses is best done by certified orthotists and 
prosthetists (http://www.abcop.org/). See the notes related to this topic in this session.  
 
Fitting and training  

Initial fit. The initial fit is done by the clinician in a relaxed environment, with the patient 
awake (i.e. not sedated). The patient is placed in lateral recumbency. The hair coat is most often 
left intact because hair protects the skin from abrasions and ulceration. In some dogs or cats with 
very long hair, gentle trimming may be necessary to facilitate the placement of a limb in the 
prosthesis. The retaining straps are open and the limb is placed in the prosthesis. It may be easier 
to place the limb in the prosthesis from proximal to distal or from distal to proximal. The limb 
should fit snugly but not tightly in the prosthesis. The retaining flap or straps are secured. The 
prosthesis is manipulated to assess its linear, angular and rotational stability. There should be no 
gap or movement of the skin in relation to the device when the prosthesis is manipulated. Lack of 
rotational stability may be addressed by tightening the fixation straps more. It the prosthesis is 
too wide, its shape may be modified by changing the shape of the thermoplastic shell or 
increasing the thickness of foam inserts. It is easier to modify the shape of the portion of the 
prosthesis that surrounds the antebrachium or the crus than the portion of the prosthesis that 
surrounds the manus or pes. The patient should tolerate the prosthesis. Patients that relentlessly 
lick or bit their prostheses most often experience pain that is associated with an ongoing chronic 
pain or allodynia or that is associated with a suboptimal prosthetic fit.  

 
Initial use. Once the prosthetic fit is satisfactory, patients should stand up to assess the 

initial limb placement. The initial response to the prosthesis varies widely from immediate 
comfort and weight-bearing to a non weight-bearing lameness with hyperflexion of the hip or 
shoulder joint. Patients that are weight-bearing can move onto the next phase of training aimed 
are learning to walk. Patients who are non weight-bearing should be treated like patients with 
limb disuse (i.e., dogs that are non weight-bearing after a femoral head ostectomy or after stifle 
joint surgery) with gentle foot placement in a weight-bearing position and with weight-shifting 
exercises.4  
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Training. Initial training sessions should last a few minutes and should not be 
antagonistic so that the patient has a positive experience. It is important to limit the time spent 
wearing the prosthesis if the patient is not bearing-weight because the patient can rapidly learn to 
ambulate without using a limb fitted with a prosthesis. Training companion animals to use socket 
prostheses is akin to managing limb disuse. It relies on habituating patients to tolerate the 
prosthesis at rest and loading it (using it) when standing, when walking slowly (indoors), when 
walking more rapidly (outdoors), when trotting, when galloping, and then during other activities 
of daily living (i.e. climbing and walking down steps, climbing and walking down stairs, 
jumping up, jumping down, playing, etc.).  
 
Prosthetic maintenance and repair 
 Daily maintenance. The duration of wear can range widely based on fit and comfort 
level. Some patients can wear their prosthesis all day; others only wear it to go outside for brief 
walks. The skin integrity and absence of stump pain should be assessed after each removal of the 
device. Hair loss may be a sign of lack of prosthetic stability with friction between the limb and 
the prosthesis. In patients with short hair, skin redness may precede skin damage in areas of 
friction or excessive pressure. The prosthesis should be modified if skin ulceration occurs. This 
may be done by slightly altering the shape of the prosthesis or by adding foam support in areas 
surrounding the pressure point, based on the overall fit and tightness of the prosthesis. The 
prosthesis should also be checked daily and may be cleaned using a mild solution. Hair should be 
removed from the fasteners. The integrity of the shell, foam, sole, and straps should be assessed.  
 
 Repair. One should anticipate wear and tear of a prosthesis, particularly the sole that wear 
out periodically in patients using the prosthesis outdoors. The wear of the sole should be used to 
assess the contact area of the sole and to shape the next sole accordingly.  Prosthetic hinges may 
wear out and can most often be replaced without needing to construct a new shell. Fasteners may 
also wear out can often be replaced. Foam liners may collapse or crack over time can often be 
pulled from the shell and replaced. Dogs and cats can damage their prosthesis and it is rarely 
wise to leave them unattended when they wear their prosthesis, even if they have been wearing 
successfully for months before.  
 
Altogether, socket prostheses require precise design and fabrication and patient training but they 
can have a profound beneficial impact on the mobility and the quality of life of companion 
animals.  
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