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Use of the Free Osteocutaneous Fibula
Transfer for Creation of a One-Bone

Forearm

Large skeletal and soft tissue defects about the forearm present one of the most challenging problems for bhoth
orthopaedic and plastic surgeons. Reconstruction with free vascularized fibula grafts has been used in these situations
with great success. It is our experience that the creation of a one-bone forearm with an osteocutaneous vascularized
free fibula graftis an effective treatment option for massive forearm skeletal and soft tissue defects.

Large skeletal and soft tissue defects about
the forearm present one of the most challenging
problems for both orthopaedic and plastic
surgeons. It is difficult to achieve bony union
using conventional bone grafts with plates or
external fixators for defects of more than 6
cm'? Reconstruction with free vascularized
fibular grafts has been used in these situations
with great success. Examples include infected
nonunions, tumor, and trauma?.

The creation of a one-bone forearm as a
salvage procedure dates back to 1921 when

Hey-Groves first described it*. However, it wasn’t
until 1974, when Dell and Shepard reported on
using vascularized free fibular grafts for creation
of a one-bone forearm, that massive bone defects
could be corrected with consistency’.

Recently, there have been numerous case
reports of one-bone forearm reconstruction using
vascularized free fibula graft for massive forearm
defects*®7#, However, there are no reports in the
English literature describing the creation of a one-
bone forearm using a free osteocutaneous fibula
graft with microvascular transfer.

Description of Procedure / Case Report

Figure 1. (A, B) Infected nonunion of both bones fracture in patient
with RA status post removal of hardware and excision of ostoemyelitis.
(C) Placement of antibiotic beads.
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. Figure 3. (A, B) 12 weeks post-op x-rays of healed one-bone forearm. The proximal fibula
B was plated to the proximal ulna.

Figure 2. (A, B) Creation of one-bone forearm using a free osteocutaneous fibula graft
with microvascular transfer. Skin paddle for soft-tissue augmentation and monitoring. An
external fixator was used to stabilize the distal radius with the distal fibula.

Figure 4. (A-C) 16 weeks post op. The forearm is
healed with the hand in a position of function.
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Discussion

Large segmental defects of both bones of the forearm due
to infection, trauma, and tumor produces significant morbidity
and complex issues for treating surgeons. The creation of a
one-bone forearm with free vascularized fibula graft has
been shown in the literature to provide an adequate salvage
procedure for these patients*'2.

The osteocutaneous free fibula graft offers the surgeon the
benefit of and monitoring of the vascularized bone graft. There
is no need for skin grafting and thus no donor site morbidity,
as the osteocutaneous graft provides necessary coverage for
the forearm.

A prerequisite for the creation of a one-bone forearm is a normal
hand with radiocarpal and ulnohumeral joints>'?, with the goal of
the procedure to preserve hand function after massive bone and
soft tissue defects of the forearm. Although, it accomplishes this
goal, the one-bone forearm does sacrifice forearm rotation, which
is recommended to be fixed in slight pronation'.

It is our experience that creation of a one-bone forearm
with an osteocutaneous vascularized free fibula graft is an
effective treatment option for massive forearm skeletal and
soft tissue defects.The senior author has had successful results
using this treatment for infections, nonunions, trauma, and
tumors.The addition of the cutaneous portion of the transfer
provides needed skin coverage in lieu of skin graft.

References

1. Enneking WF, Eady JL, Burchardt H. Autogenous cortical bone grafts in the reconstruction
of segmental skeletal defects. J Bone Joint Surg Am. 1980 Oct;62(7):1039-58.

2. Stevanovic M, Gutow AP, Sharpe F. The management of bone defects of the forearm after
trauma. Hand Clinics 1999;15:299-318.

3. Jupiter JB, Fernandez DL, Levin LS, Wysocki RW. Reconstruction of posttraumatic
disorders of the forearm. J Bone Joint Surg Am. 2009 Nov;91(11):2730-9.

4. Jupiter JB, Gerhard HJ, Guerrero J, Nunley JA, Levin LS. Treatment of segmental defects
of the radius with use of the vascularized osteoseptocutaneous fibular autogenous graft. J
Bone Joint Surg Am. 1997 Apr;79(4):542-50.

5. Heitmann C, Erdmann D, Levin LS. Treatment of segmental defects of the humerus with an
osteoseptocutaneous fibular transplant. J Bone Joint Surg Am. 2002 Dec;84-A(12):2216-23.

6. Safoury Y. Free vascularized fibula for the treatment of traumatic bone defects and nonunion
of the forearm bones. J Hand Surg Br. 2005 Feb;30(1):67-72.

1. Hey-Groves EW. Modern Methods of Treating Fractures, 2" ed. Bristol: John Wright & Sons,
1921:320.

8.Dell PC, Sheppard JE. Vascularized bone grafts in the treatment of infected forearm
nonunions. J Hand Surg Am. 1984 Sep;9(5):653-8.

9. Arai K, Toh S, Yasumura M, Okamoto Y, Harata S. One-bone forearm formation using
vascularized fibula graft for massive bone defect of the forearm with infection: case report. J
Reconstr Microsurg. 2001 Apr;17(3):151-5.

10. Varitimidis SE, Venouziou Al, Dailiana ZH, Malizos KN. One-bone forearm reconstruction
procedure as salvage operation after severe upper extremity trauma: a case report. Am J
Orthop. 2009 Feb;36(2):90-2.

11. Wada T, Kawaguchi S, Isogai S, Nagoya S, Yamashita T. One-bone forearm reconstruction
using vascularized fibular graft for massive forearm soft-tissue and bone defect: case report. J
Reconstr Microsurg. 2004 May;20(4):285-9.

12. Castle ME. One-hone forearm. J Bone Joint Surg Am. 1974 Sep;56(6):1223-7.

13. Kitano K, Tada K. One-hone forearm procedure for partial defect of the ulna. J Pediatr Orthap
1985,5:290-3.

14. Murray RA. The one-bone forearm. J Bone Joint Surg Am. 1955 Apr;37-A(2):366-70.

15. Vitale CC. Reconstructive surgery for defects in the shaft of ulna in children. J Bone Joint Surg
Am 1952;37:804-9.

16. Chan PS, Blazer PE, Bozentka DJ, Gonzalez JB, Naranja RJ, Roros B. Optimal position
for the one-bone forearm. An analysis using a hinged brace in normal subjects. J Hand Surg
Br. 1999 Dec;24(6):724-6.

ve the Radial Head.

APTUS® Radial Head Plate 2.0

o TriLock® — multidirectional (+15°) and angular stable
screw locking in each plate hole
¢ Minimal plate thickness
¢ Anatomic plate design
» Chamfered plate contour to minimize soft tissue irritation
¢ All plate holes can be utilized with either locking
or non-locking screws

or cranio-maxillofacial surgery,
astic surgery as well as orthopaedic
Medartis is committed to
s and operating room personnel
with innovativé¥itanium implants, instruments
and services that represent advances in bone
fixation and thus patients’ quality of life.

medartis®

PRECISION IN FIXATION

Headquarters Medartis AG | Hochbergerstrasse 60E | 4057 Basel | Switzerland

Medartis Inc. | 127 W. Street Rd | Suite 203 Kennett Square | PA 19348 | USA
www.medartis.com

UNIVERSITY OF PENNSYLVANIA ORTHOPAEDIC JOURNAL



