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Difficulties in closing skin wounds overlying the olecranon in dogs is largely due to this 
region’s susceptibility to repeated impact and compression. This is particularly evident in large 
breed dogs where their body weight can enhance these two factors.  Closure techniques for 
elbow wounds include a.)  healing by second intention, b.) simple appositional closure of the 
wound, c.) local skin flaps, d.) axial pattern flaps (APF), e.) myocutaneous flaps (MCF), f.) 
distant direct flaps, and g.) skin grafts.1  Each option has advantages and disadvantages. Healing 
by second intention, for example, can be prolonged or futile; should healing occur, the 
epithelialized scar may lack the long-term durability required during daily activities, especially 
in larger dogs.  Direct apposition requires sufficient skin laxity to offset postoperative tension or 
distraction forces. Closure of wounds under tension over the olecranon will increase the 
probability of wound dehiscence. Tension relieving techniques may be useful under these 
circumstances.  Simple local skin flap techniques may be useful to close problematic wounds 
unsuitable for simple appositional closure. Local flaps are comparatively easy to perform, 
providing full-thickness skin coverage with a variable amount of subcutaneous tissue to provide 
some cushion between the olecranon and the flap’s overlying dermal surface.  Axial pattern flaps 
(in particular the Thoracodorsal axial pattern flap) and myocutaneous flaps (including the 
Latissimus Dorsi or Cutaneous Trunci Myocutaneous Flaps) are normally reserved for the larger 
problematic elbow wounds. The underlying subcutaneous tissues or muscle layer of these large 
flaps can provide a thicker cushion of tissue over the olecranon, adding protection against direct 
impact forces over this bony prominence.  Distant direct flaps can be used for wound closure but 
are more labor intensive to execute, requiring prolong immobilization of the affected limb to the 
trunk of the patient during the healing and transfer process.  Skin grafts, devoid of an underlying 
subcutaneous layer during their preparation, usually lack the durability required for permanent 
wound closure over the elbow prominence of larger dogs.  

Successful closure of these cutaneous defects normally includes a variable period of time 
protecting the area from external disruptive forces. A variety of external protective techniques, 
commercially available protective devices, and bedding materials have been advocated to both 
prevent trauma to the olecranon region and promote the closure of problematic skin wounds. 
They include: external splints/spica bandages; Schroeder-Thomas splints; antecubital braces to 
prevent elbow flexion; “doughnut” rings (comprised of cotton or short segments of pipe 
insulation); and soft bedding, including sheep-skin and foam mattresses.1-5  Soft bedding is 
usually used as a form of supplemental protection of the olecranon area, rather than a primary 
method of managing elbow wounds.  Soft bedding, however, is a useful adjunct in preventing re-
injury to healed elbow wounds. Wound care includes keeping the incision clean and dry as well 
as managing any infection involving this region.  In open wound care, changes in dressings is 
largely dictated by the product(s) used, presence or absence of infection, the state of the wound, 
and the volume of discharge.1-5   

 Each of the current protective devices noted has their own advantages and limitations. 
The elbow is not ideally suited to doughnut rings, whose use in protecting bony prominences 
(management and prevention of pressure sores) is questionable.1 While circular rings of padding 
(doughnut rings) can help protect a bony prominence from impact and compressive forces, the 
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ring itself redistributes pressure on the peripheral skin essential to the healing process.1  Securing 
a padded ring has its own set of challenges. Rigid splints and braces have the undesirable effect 
of impairing use of the affected limb as they minimize motion and incisional tension 
postoperatively.  Patients normally have difficulty elevating the extended leg during ambulation: 
in most cases the patient will simply drag the immobilized limb as it walks.  Maneuvering 
through doorways, up or down stairs, and around household furniture can be difficult.  As a 
result, owners usually need to lift and assist their dog to stand and walk to a variable degree. In 
heavy dogs, this can be problematic for many owners. Prolonged limb immobilization in turn, 
promotes muscle atrophy and negatively affects circulation to the immobilized extremity.  
Schroeder-Thomas Splints and reinforced spica braces do require periodic reassessment and 
adjustment during their application.  Long term use and replacement of these external splints, 
combined with local wound care can be labor intensive and cumulatively expensive. 

The author believes that skin used to cover the olecranon is especially susceptible during 
this proliferative phase of healing: impact or prolonged compression of the relatively immobile 
skin increases the possibility of focal skin necrosis. Moreover, the blood supply to the skin, in 
the early stages of healing, may be marginal.  Prolonged protection of the elbow into the 
maturation phase of healing may be of special importance in the larger canine patients.  
Therefore, incisional healing, at the point where skin sutures can be removed, is not the ideal 
guideline for abandoning protective devices for the olecranon area. 
 The author has developed the “P.I.P.E. technique. [Pipe Insulation Protection for 
Elbows] for prolonged protection of skin closures over the olecranon. Composed of 
commercially available foam pipe insulation (Armacell), layered application of this material 
provides a protective cushion to the elbow (P.I.P.E.) allows for prolonged protection of the 
olecranon area economically, while provide a simple means to change medicated dressings and 
inspect the surgical area. From the author’s experience, the use of paired bipedicle advancement 
flaps (release incisions) are particularly useful for closing small to moderate defects overlying 
the olecranon. 
Technique 

A. Pipe Insulation: two pieces have been cut.  The shorter internal piece is measured 
below the flexion surface of the antecubital area to the metacarpal-phalangeal joints.  
The outer segment extends from the metacarpal-phalangeal joints and overlaps the 
entire elbow surface proximally. 

B. In medium to large dogs, strips of two inch surgical tape (Zonas, Johnson and 
Johnson) are applied to the limb in a linear fashion.  On patients with longer hair 
coats, removal of the fur is recommended.  The parallel strips of tape begin below the 
flexion surface of the antecubital area, down to the metacarpal-phalangeal joints.  
Tape placement over the accessory carpal pad is avoided. This layer of tape forms a 
friction surface for application of the pipe insulation. 

C. The inner segment of pipe insulation is cupped around the extremity.  In this example, 
the open split of the insulation is positioned over the anterior surface of the forelimb.  
[The thin plastic strip is removed from the insulation adhesive that covers the split 
border of the insulation.]  Strips of Elasticon (Johnson and Johnson) are used to 
secure the pipe insulation to the exposed white tape overlying the anterior aspect of 
the limb. Contact of the Elasticon to the white tape prevents the pipe insulation from 
slipping. The longer (outer) piece of pipe insulation is cut to comfortably overlap the 
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entire olecranon, extending approximately 2-3 inches (5-8 cm) proximally.  [In this 
illustration, this outer pipe insulation layer is transparent, allowing us to visualize 
the short pipe segment secured with bands of Elasticon.]  The insulation is secured to 
the exposed surgical tape in a fashion similar to the first layer.  Excess tape 
application over the carpus is avoided to maintain limb mobility. 

D. The proximal end of the foam insulation, which forms an “overlapping shield” for the 
elbow, is temporarily folded down to change dressings.  Once released, the foam 
springs back to its original position. The overlapping foam insulation provides a 
“slot” to maintain the position of a thin protective dressing/bandage layer. A non-
adherent dressing, topical ointment, a light layer of cast padding and a gauze wrap is 
normally used to cover the wound.  Do NOT apply a tight bandage that will rub on 
the elbow during ambulation and elbow flexion.. It is important NOT to use a thick 
bandage that could create a “pressure cone effect” on the elbow, thereby defeating 
the purpose of the bandage. The owner can change this simple bandage daily over the 
first 7-10 days and every 2 days thereafter. 

 

 
 

                      
 
 
(From Pavletic MM. Atlas of Small Animal Wound Management and          Reconstructive 
Surgery. Ames, Iowa.  Wiley Blackwell, 2010.) 
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Comments 

 The smaller pipe insulation cylinders can be purchased at most hardware stores. For large 
to giant breed dogs, larger cylinders of insulation can be purchased from a plumbing supply 
store. 
 The overlapping layers of the foam insulation effectively elevate the olecranon and lateral 
epicondyle from directly contacting hard flooring.  . A third, shorter layer can be applied to the 
outer layer of pipe insulation if additional protection is considered necessary.   Soft bedding also 
is recommended.  Owners are advised to keep the patient’s activity level to a minimum. 
 Normally, pipe insulation protection for the elbow (“PIPE”) will maintain itself for 3 
weeks at which time the entire protective wrap is replaced, as the adhesive tape applied to the 
skin surface loosens.  Moreover, the foam cells tend to compress with continuous pressure 
application by the third week.  Depending on the healing process, I normally use this device for 6 
weeks.  Owners must keep the insulation and skin free of moisture to reduce the likelihood of 
dermatitis. The black foam can temporarily stain the skin, but most of this residue can be washed 
off with surgical soap and tap water.  
  For more problematic closures (especially if closure is under moderate tension), a  
reinforced spica bandage or a Schroeder-Thomas Splint can be considered if immobilization of  
the elbow joint is deemed necessary. They may be removed in two weeks (with skin suture  
removal), followed by replacement with PIPE for 4-6 weeks. 
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