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Trans-tibial (Below-Knee) Prosthesis
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This pamphlet provides trans-tibial amputees with information generally provided to them orally by their prosthetist.  It contains information on what to expect at each of the appointments, how to put on and take off the prosthetic device, how to care for the residual limb (stump), how to practice good hygiene and what to do in the event that warning signs appear.  Under the proper care and with the support of prosthetic devices, amputees can achieve a high level of freedom and independence.  At Rebound Prosthetics we are committed to providing you the highest quality devices coupled with the best practitioner care today.  You will only be seen by licensed, certified practitioners for the casting and fitting of the prosthesis, and for follow up care.  

Immediately Following Surgery

During the days following your amputation it is normal to feel a range of emotions because of the loss of your limb and to wonder how you will be able to get on with your life.  You can be sure that all new amputees share these feelings of loss and sadness.  However, these feelings of sadness or depression are usually followed by the need to resume your normal activity and developing the will to do so.  During your recovery and rehabilitation it is important to set realistic goals for yourself.  Immediately following your surgery these may include:

· Preventing muscle and joint tightness or contractures

· Learning to control swelling or edema

· Learning to walk using crutches or a walker

· Beginning a hip exercise program emphasizing range of motion and strength building


Immediately Following Surgery

During the immediate post-surgical period, your residual limb will start to heal, and some very important things are done to prepare your limb to wear a prosthesis.  Two of the most important physical goals during this time are to minimize/reduce swelling and to prevent muscle flexion contractures.

1. Reduce Swelling 

Let’s consider some of the methods for controlling the swelling associated with an amputation.  Your surgeon or medical treatment team will decide which method or combination of methods to use.
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Immediate Post-Operative Fitting (IPOF) is a cast 

extending above the knee that is put on immediately 

after the amputation is completed.  The cast cannot be 

removed and is usually worn for the first week 


following an amputation, sometimes with an aluminum pylon connecting the cast to an artificial foot (Fig. 1).  The cast prevents the limb from swelling excessively; prevents the development of a knee flexion contracture; and protects your limb from bumps or falls.

Semi-Rigid Removable Dressing (SRRD) is a plastic, “clam shell” brace with Velcro straps holding the front and back pieces together.  The SRRD can be removed to clean and inspect the surgical site as needed.  The SRRD extends above the knee to help prevent a knee flexion 
      Fig. 1. IPPF-The cast is applied and
contracture.  Special  socks are added as your residual          extends above the knee.  Shown with
limb shrinks to ensure a comfortable fit.  You will wear       a pylon and foot.
this device until you receive your prosthesis or  otherwise

instructed by your prosthetist or physician.   



     









                                                                                              Elastic Compression  Traditionally, the residual limb was wrapped with an “Ace Bandage” to control swelling and encourage shrinkage.  We recommend that the bandage be reapplied every 4-6 hours or when it is no longer snug.  Another popular compression system uses an elastic sock that is sized to fit your limb, called a shrinker sock.  The most common problem with a shrinker sock is that it wants to slide down so it is important that you maintain a proper fit by reapplying it.  

2.  Preventing Muscle Contractures.  A knee flexion contracture occurs when the muscles        

     behind the knee are too tight to allow the knee to straighten fully.  Such contractures are     

     relatively easy to avoid by keeping your knee straight, but they are very difficult to correct.  

     The presence of a knee flexion contracture will limit you ability to walk properly.  To help 

     you to keep your knee straight (especially when seated), your physical therapist or 

     prosthetist will place a board or leg rest under your limb to support it while keeping the 

     knee straight.  You can also help prevent contractures by following the exercise/stretching 

     program set out for you which may include lying on your stomach when in bed and keeping 

     your knee straight.
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Preparatory Prosthesis

   Once your limb begins to heal, your physician may 

   prescribe a preparatory prosthesis (Fig. 2).  Its 

   purpose is to help “mature”, or reduce the swelling by    

   containing the limb within a well-fitted socket and through 

   the pumping action created by walking.  It also gets you up 

   and walking as soon as possible and helps the amputation 

   site to heal by limiting the edema in your limb.  This is 

   essentially your “training” leg and our goal is to make it as 

   light and stable as possible.  Our job is to educate you 

  during the process so when the time comes to begin your 

  definitive (or second) prosthesis you are aware of the many 

  options available.  

  To allow a limb to “mature” and to reduce most of     

  the swelling, a preparatory prosthesis is usually worn 4-6
      Fig. 2. Preparatory prosthesis
  months.  Very few below-knee amputees are able to teach 

  themselves how to use their preparatory prosthesis in the most effective way.  Therefore,      

  early prosthetic training or gait (walking) training is usually provided by a physical therapist 

  (PT).  Since learning to walk again requires several weeks, amputees may continue to see 

  their PT throughout the first few months immediately following the delivery of the prosthesis.  

Generally the preparatory prosthesis is made in such a way that it is easily adjustable.  Therefore, this device usually doesn’t look like a natural leg.  This means the socket will simply be connected to the foot by an aluminum pylon (Fig. 2).  This construction allows the prosthetist to easily adjust the alignment (relationship of the socket to the foot) as your gait improves.

Definitive Prosthesis

After most of the shrinking has occurred in your residual limb, your physician will prescribe a definitive prosthesis.  You will typically need a new prosthesis every 2-4 years, depending on how your limb changes.  Your limb will continue to change the rest of your life, but at a much slower rate.

There are two primary types of design for a definitive prosthesis.
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Exoskeletal designs include a hard outer covering

made of  a composite lamination and reinforced with carbon fiber or fiberglass.  This outer covering is shaped to look like your sound side limb and is rigid and durable (Fig.3).  This type of prosthesis is not readily adjustable after it has been finished.  Its primary advantage is durability and its ability to transfer the load applied from the socket to the foot.  The acrylic lamination often used for the outer portion allows a high-impact surface with          Fig 3. Exoskeletal     Fig.4 Endoskeletal
excellent load bearing capabilities.  When an amputee           prosthesis                  prosthesis
requires great durability in a prosthesis, such as that needed 

for farming or other element-involving or heavy-duty occupations, an Exoskeletal design may be a good choice.  


Endoskeletal/Modular designs include an anatomically shaped, soft foam cover designed to look and fell like skin (Fig. 4).  This soft material covers the internal structure of the prosthesis and is removable to allow the prosthetist to make adjustments and changes to the prosthetic system when necessary.  Connectors with an aluminum, titanium or carbon pylon connects the socket with the foot.  The soft covering on an endoskeletal prosthesis is somewhat fragile and requires careful attention to prevent damage.  The primary advantage of this design is that it is adjustable and lightweight.  In addition, most of the technologically advanced feet are compatible with endoskeletal designs.  

There are four main parts to any below-knee prosthesis:  prosthetic interface, socket, suspension system and foot mechanism.

Prosthetic Interface.  The prosthetic interface is the essentially a protective barrier between your residual limb and the prosthetic socket.  The interface may be made of foam, silicone, urethane and acts to absorb any shear forces that are transmitted to your limb during walking.  These may incorporate different mechanisms that suspend the prosthesis from your limb.  

Socket.  The socket is the part of the prosthesis into which your residual limb fits.  Each socket designed by your prosthetist represents a particular amputee’s needs and the prosthetist’s efforts to treat those needs.  

To design an appropriate socket, the prosthetist takes a series of measurements first then takes a plaster cast of your limb.  From this cast, the prosthetist will create a model of your limb and shape it for proper weight distribution.  A rigid plastic socket, or check socket, will be fabricated over the model of your leg and attached to the rest of the prosthesis.  As you walk on the prosthesis, the prosthetist will adjust the alignment in order to provide you with the most comfortable and natural gait.  Once this is accomplished, the check socket will be collected, laminated and cosmetic cover and protective cover will be applied and made to look like your sound-side limb.
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Suspension System. The term “suspension” refers to how your prosthesis is held onto your residual limb.  This can be done several ways, but the most common types are a suspension sleeve or a locking gel liner (Fig. 5) with a locking mechanism laminated in the prosthesis.  All suspension systems work effectively but some are more appropriate for you than others.  All have their advantages and disadvantages and we may begin with one type then switch to another during the check socket stage.  You and your prosthetist will determine which is the most appropriate for you.                                                  Fig. 5. Gel locking liner with locking                          






                     mechanism (RT).                                                                                                       






    

Foot.  The prosthetic foot provides the necessary support to keep the knee stable while you stand on the prosthesis.  There are a variety of types of prosthetic feet (Fig.6).  For many years the standard foot was the SACH foot (pronounced SATCH), which stands for Solid Ankle Cushion Heel.  As the name implies, the SACH foot is solid and produces only simulated motion.  However, it is lightweight, durable, and relatively inexpensive and can prove to be a nice walking foot for the right individual.  Another option is the single-axis foot, which allows ankle motion and assists in making the knee more stable.
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Recently a great deal of research has produced feet with 

flexible heels, which allow amputees to “spring” on and 

off the foot as they walk.  These feet bend when walking

and because of their design, the materials store and release 

energy like a spring.  These feet are sometimes referred to 

as “energy storing” or dynamic response feet.  Some of the 

energy storage feet have been shown to actually save energy for the amputee as he/she walks.  Your prosthetist will detail the many foot operations and will further explain any special considerations in dealing with your individual situation.     
Maintenance of the Prosthesis
When a non-articulating foot is used, there is very little maintenance required for the above-knee prosthesis other       Fig. 6. SACH, single-axis, dynamic response

than keeping it clean inside and out.  Articulated feet 
  and energy storage feet 

generally need to be inspected for cracks in the bumpers 

and lubricated at regular intervals.  

The heel height of the shoe is an important factor in the alignment of the prosthesis.  Therefore, when shoes are changed it is important that the effective heel height be the
same as the one the prosthesis was designed for (typically it is 3/8” heel height).  For the same reason, heels of the shoes should be replaced when needed so that wear will not result in alignment changes.

Your prosthesis should not be worn without shoes.  Not only will it cause excessive stress on the stump and knee joint, but also the wear on the foot will result in permanent misalignment.  Most prostheses are water-resistant but few are waterproof.  If the foot becomes wet, the shoe should be removed as soon as possible to facilitate drying.  If the amputee has any doubt about the fit, alignment, or condition of the prosthesis or residual limb, he should consult his prosthetist immediately.  


Care of your Residual Limb

Daily Cleaning

1. Remove the liner by unrolling it off your residual limb so that the gel side is facing out.

2. Clean the gel side of the liner thoroughly with warm tap water and a soap that does not irritate the skin.  For best results use a soap that is free of colors and perfumes (e.g. Palmolive Clear).  Apply the soap by hand or with a clean, soft cloth.

3. Rinse thoroughly to ensure that all soap residues is off the liner.

4. Dry the gel side of the liner with a lint-free cloth or paper towel.

5. Continue by washing your residual limb.

6. Cleansing may be required more than once a day during the hot summer months, or if heavy perspiration occurs. 

Weekly Disinfection

1. Using a spray bottle, mix 50/50 tap water and isopropyl alcohol or Listerine.

2. Lightly wipe the gel side of the liner (the surface that is against your skin) for 2 minutes.  

3. Rinse off excess alcohol, and ensure that the liner is dry before reapplying.  Alcohol that may remain on liner surface can cause minor skin burns if trapped against the skin inside the liner.
4. Do not use excessive amounts of alcohol.  Extended contact will stiffen the liner.

Daily Inspection

You should inspect your liners on a daily basis.  Unusual wear of the fabric or gel may indicate changes in the prosthetic fit.  Rotate your liners daily, wear one while the other is being cleaned and dried.  Contact your prosthetist at the first sings of wear or a tear.  When the liners are not in use they should be placed on the drying stands and stored in a cool, dry place.  Proper cleaning and rotation of liners will allow fresh mineral oil to flow to the surface and extend the life of your liners.
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