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RADIAL HEAD ARTHROPLASTY USING AN 
HETEROLOGOUS EQUINE PERICARDIUM MEMBRANE
The use of a membrane allows to recreate the radiohumeral interface after 
resection of the radial head in a growing subject.
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Fractures of the radial head can lead to non-functional and/or painful conditions, due to the impossibility of obtaining valid 
fixation or due to lack of correction. In growing subjects this may entail abnormal development of the head with consequent 
deformity and joint incongruity. Treatment of these conditions ranges from attempting osteotomy reconstruction of the 
head morphology, to its resection and possible prosthetic replacement. The reparative options using osteotomy are 
severely restricted by problems related to the precarious vascularization of the minute bone fragments and by the difficulty 
in positioning the fixation devices. While on the one hand the prosthetic implant offers the possibility of anatomical 
reconstruction, on the other it is contraindicated in young subjects and, in particular, in growing subjects. The isolated 
radial head resection technique is a technically simpler option than implanting a prosthesis and at the same time it is less 
expensive. Since the 90s, there has been evidence in the literature confirming the viability of this procedure in selected 
cases1,2. Joint stability is the fundamental requirement for correctly indicating the head resection technique. The inability to 
recreate an appropriate facing surface between the capitulum humeri and the radial stump represents a potential cause of 
long-term failure owing to the early onset of osteoarthritis. This risk of failure is even greater in cases treated belatedly, in 
which arthritic degeneration of the joint heads has already appeared3.

1 Menth-Chiari W.A. et al. Arthroscopic resection of the radial head. Arthroscopy, 15 (2), 226-230 (1999).
2 Janssen RP et al. Resection of the radial head after Mason type-III fractures of the elbow: follow-up at 16 to 30 years. J Bone Joint Surg, 80B, 231–233 (1998).
3 Goldberg I. et al. Late results of excision of the radial head for an isolated closed fracture. J Bone Joint Surg, 68 A, 675–679 (1986).

Materials
A pericardium membrane (Heart, Bioteck) was used in 
the procedure described in this sheet. The membrane is 
produced from equine pericardium by a patented enzymatic 
process (Zymo-Teck) which preserves collagen in its native 
form as well as its three-dimensional structure. This gives 
it high mechanical resistance, which makes it suitable for 
suturing and able to isolate and protect the part where it 
is applied for a significantly longer time than other animal-
derived membranes, such as those derived from tendon or 

dermal collagen, partially or completely denatured.
The membrane is resorbable and available in formats of 
various sizes, also suitable for covering large defects, and 
it is used in various surgical fields, from neurosurgery, 
as a dural substitute, to orthopedic surgery, in bone and 
muscle-tendon regeneration procedures, to oral and 
maxillofacial surgery, again as a protective membrane for 
bone regeneration operations.

Fig. 1 – The X-ray examination highlights the impingement between 
the radial head, deformed and with an intra-articular step-off, and 
the capitulum humeri, which shows erosive areas.

Fig. 2 – Three-dimensional reconstruction from CT scan, confirming 
the deformity and the joint step-off of the radial head and the 
massive erosion of the capitulum humeri.

Fig. 3 – The patient has reduced joint mobility, in particular as regards 
rotation of the forearm.

Fig. 4 – The pericardium membrane is appropriately shaped, after 
drawing the desired shape using a skin marker.



               
Results 
The sheet describes a radial head resection procedure 
performed in a young patient where the sequelae of a 
previous trauma had led to a painful joint deficit in the 
elbow. The patient, still in the growth phase, indeed 
presented to the surgeon’s attention with sequelae of 
a poorly consolidated radial head fracture, due to the 
presence of an intra-articular step-off. After the trauma, the 
head growth had caused head hypertrophy and deformity 
with consequent impingement with the capitulum humeri, 
restricted rotation and onset of radiohumeral arthritis.
On clinical examination, the patient complained of pain and 
reduced mobility of the elbow, in particular the forearm 
rotation. The CT scan performed for diagnostic purposes 
confirmed the consolidation defect with the presence of 
the joint step-off and showed a significant hypertrophy 
and overall alteration of the head shape, confirming the 
impingement with the capitulum humeri. The latter was 
found to be eroded and therefore without the cartilage 
cover. After assessing the various surgical possibilities 
of intervention (corrective osteotomies; prostheses), it 
was decided to propose to the patient a treatment plan 

that involved resecting the radial head to restore normal 
radiohumeral relation and remove the pain caused by 
impingement/abrasion of the surfaces with no cartilage.

The procedure was then performed by resecting and 
remodeling the radial head. The open bone surface was 
protected using the Heart pericardium membrane, in order 
to recreate a facing surface with the capitulum humeri 
coated with fibrous material to prevent painful friction. 
The membrane, suitably shaped like a “cross” to allow it 
to be adapted to the open area, was stabilized by taking 
advantage of the possibility of suturing it without tearing it.

No intraoperative or post-operative complications were 
observed, neither in the short or long-term. In particular, 
the patient did not show any signs of intolerance to the 
implant, on clinical as well as radiographic examination. At 
the clinical evaluation after 18 months, the patient showed 
complete disappearance of pain and virtually total recovery 
of the elbow joint mobility. Complete resolution of the joint 
impingement is observed radiographically. 
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RADIAL HEAD ARTHROPLASTY WITH 
THE AID OF A HETEROLOGOUS EQUINE 
PERICARDIUM MEMBRANE
Using a membrane makes it possible to recreate the radiohumeral interface 
after resection of the radial head in a growing subject.
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Fig. 6 –  The open bone surface was protected by the appropriately 
stabilized pericardium membrane.

Fig. 8 – 18-month follow-up. The patient has almost totally recovered 
the elbow joint mobility.

Fig. 5 –  The head was resected and remodeled in order to restore the 
radio-humeral relation.

Fig. 7 – Follow-up X-ray after 18 months. The joint impingement is 
wholly resolved.


