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ABSTRACT
The free vascularized ﬁbular graft has been successfully applied as a reconstruction option in patient with large
secondary skeletal defects result from excision of pathologic tissue after neurofibroma surgical excision. It provides a
strong cortical strut for reconstruction of defects, so that the free vascularized ﬁbular graft is ideal for ulna
reconstruction. A 22-year-old male with lump in his right forearm for 3 months previously which become bigger and
more painful. There was also sings of ulnar nerve disfunction. From the CPC result, we diagnosed forearm
neurofibroma. We performed wide excision and reconstruction using free vascularized fibular graft. On the last follow
up, the active and passive ranges of motion (ROM) of 4 th and 5th metacarpal was measured with the help of a
goniometer. The ulnar neurological state was tested by manual testing and graded on the Medical research council
(MRC) scale. Four weeks after surgery, the operation wound at the right forearm and right lower leg was good and no
infection signs. The graft viability was good with compromised vascularity. The post-operative passive and active
ROM of the 4th and 5th metacarpal able did full extend. The post-operative sensoris level of the ulnar area improved
from pre-operative sensoris level.
Post-operative follow-up, in the early period (up to 6 weeks) we monitor the graft viability. Our case reported good
result in the operation wound, the graft viability, the passive and active ROM of the 4th and 5th metacarpal and the
sensoris level of the ulnar area.
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INTRODUCTION

into non-vascularized (conventional) and vascularized
grafts.1,3,4

Bony defects caused by trauma, tumors, infection or
congenital anomalies present a significant clinical
challenge and can often result in significant patient
disability or limb amputation. The same could be said of
failed spinal fusions, complex arthrodeses and femoralhead avascular necrosis (AVN). Free vascularized fibular
bone grafts (FVFGs) are extremely effective in managing
all these conditions.1,2 Bone grafts can broadly be divided

The key to the success of conventional bone grafting lies
with the blood supply of the recipient bone and
surrounding tissues. Without an adequate blood supply,
non-vascularized grafts are incapable of remodeling, and
the transplanted bone can fail to unite with the recipient
bone, only very few live osteocytes are able to survive

International Journal of Research in Medical Sciences | March 2019 | Vol 7 | Issue 3

Page 955

Isma SPP et al. Int J Res Med Sci. 2019 Mar;7(3):955-958

beneath the periosteum, and most are subject to
necrosis.3,4
Nourished by the peroneal vessels, the free vascularized
ﬁbular graft has been successfully applied as a
reconstruction option in patient with large secondary
skeletal defects result from excision of pathologic tissue
after neurofibroma surgical excision. The free
vascularized ﬁbular graft provides a strong cortical strut
for reconstruction of defects because the size and straight
conﬁguration of the ﬁbula match the forearm bones, so
that the free vascularized ﬁbular graft is ideal for ulna
reconstruction.5,6
Indications for FVFGs can be used in the management of
bony defects (such as salvage after trauma, infection or
tumor), in the treatment of congenital anomalies, for
AVN, in arthrodeses and in special situations (such as an
epiphyseal FVFG for pediatric pathology).7 The
complications of acute, subacute and delayed
complications can occur at both the donor and recipient
sites. Early complications include uncontrolled bleeding
at the site of a technically poorly performed
microvascular anastomosis or following failure of
adequate hemostasis. Thrombosis of the anastomosis can
also result from poor surgical technique, poor choice of
recipient vessels (restricted arterial flow and/or slow
venous drainage), inadequate peroneal pedicle length and
torsion of the vascular pedicle. Subacute vessel
thrombosis can also occur at the recipient site for the
same reasons, and the donor site can suffer compartment
syndrome following poor hemostasis or if the deep fascia
is closed too tightly (particularly with osteocutaneous
flaps).8
CASE REPORT
A 22-year-old male was admited to the hospital due to
lump in his right forearm for 3 months previously which
become bigger and more painful. The patient does not
have the same history of complaints in the family
regarding his current complaint. On examination of
neurological function there was also sings of ulnar nerve
disfunction.
CPC
orthopedic
department
with
pathological and radiological department concluded the
diagnose is forearm neurofibroma. Authors performed
wide excision and leaving extensive defects in the bone.
Reconstruction done by using free vascularized fibular
graft because vascularized graft offers a viable blood
supply for osteoblasts to remain alive and to preserve
bone remodeling, thus making the graft capable to
integrate and hypertrophy. Furthermore, its applicability
in managing diaphyseal defects in the femur using a
single- or double-barrel technique with allograft can be
efficient. For the 15cm bone defect resulted from the
wide excision, authors reconstructed by free vascularized
fibular graft by bridging the defect by plate fixation,
stabilizing the ﬁbula to the recipient bone, and
revascularizing the graft.

The free vascularized ﬁbular graft is particularly suited
for reconstruction of large forearm defects because the
ﬁbula matches the radius and ulna in size and shape. On
the last follow up, the operation wound was good. the
active and passive ranges of motion (ROM) of 4 th and 5th
metacarpal was measured with the help of a goniometer.
The ulnar neurological state was tested by manual testing
and graded on the Medical research council (MRC) scale.
There is no need for hypertrophy, and the patient can
resume full use of the upper extremity when the graft
heals.
RESULTS
Authors are reporting a case of forearm neurofibroma in
adult treated by wide excision and reconstruction using
free vascularized fibular graft.
Four weeks after surgery, patient recovered well without
any complication. The operation wound at the right
forearm and right lower leg was good and no infection
signs. The graft viability was good with compromised
vascularity. The post-operative passive and active ROM
of the 4th and 5th metacarpal able did full extend. The
post-operative sensoris level of the ulnar area improved
from pre-operative sensoris level.
DISCUSSION
Limb salvage after tumor resection in the extremities is
preferable to amputation, provided that safe margins are
left after all pathologic tissue is removed. The free
vascularized ﬁbular graft is particularly suited for
reconstruction of large forearm defects because the ﬁbula
matches the radius and ulna in size and shape. There is no
need for hypertrophy, and the patient can resume full use
of the upper extremity when the graft heals. Because
neurofibroma is a benign with relaps character tumor,
authors performed wide excision. For the 15cm bone
defect resulted from the wide excision, authors
reconstructed by free vascularized fibular graft by
bridging the defect by plate fixation, stabilizing the ﬁbula
to the recipient bone, and revascularizing the graft.9,10
Post-operative follow-up, in the early period (up to 6
weeks) authors monitor the graft viability. Recipient site
complications
include
compromised
vascularity,
infection, nonunion of the graft-host junction sites, and
fatigue fracture of the graft. Our case reported good result
in the operation wound, the graft viability, the passive
and active ROM of the 4th and 5th metacarpal and the
sensoris level of the ulnar area. Long term follows up will
be evaluate for then future result.11
Fibula is an ideal graft, its gross morphological
characteristics that can be modified to reconstruct long
bone defects. Being long and straight along with its dual
blood supply, the fibula has a vast dimension of fitting
into medullary canals of the larger long bones (e.g.,
humerus, femur, and tibia) to fill in defects up to
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26cm.7,12 The composition of the graft may vary to
include skin, fascia, muscle, and growth plate depending
on the defect.12 As opposed to a Neovascularized graft, a
vascularized graft offers a viable blood supply for
osteoblasts to remain alive and to preserve bone
remodeling, thus making the graft capable to integrate
and hypertrophy.8 The advantage the FVFG has over
other vascularized grafts, such as the iliac crest and the
rib, is its durability, strength, versatility, and the ability to
undergo various osteotomies.8 Its applicability in
managing diaphyseal defects in the femur using a singleor double-barrel technique with allograft can be efficient.
Furthermore, following failed total knee arthroplasty, the
FVFG in the knee can be useful in arthrodesis. Other
desirable sites for FVFG include defects in the clavicle,
humerus, ulna, mandible, tibia, ankle, and cervical and
lumbar vertebrae.13
The use of a neovascularized bone graft, as originally
described by Phemister et al, has had variable success in
the treatment of osteonecrosis.14 Marcus et al, reported
satisfactory clinical results in seven of eleven hips at the
time of short-term follow-up (range, two to four years).15
Dunn and Grow et al, reported only four good results in
twenty-three patients treated with neovascularized bonegrafting.16 Nelson and Clark et al, treated fifty two hips
with Phemister bone-grafting and concluded that the
technique is not eftective once collapse has occurred.17
Boettcher et al, reported success in twenty-seven (71%)
of thirty-eight hips six years after neovascularized tibial
strut grafting.18 However, in longer-term evaluation
(performed at a mean of fourteen years postoperatively)
that included the original thirty-eight hips in the study by
Boettcher et al.18 Smith et al, found that only sixteen
(29%) of fifty-six hips still had a good result.19
Taylor et al, reported the first successful microvascular
free fibula transfer in humans in 1975. 20 The procedure
was performed for limb salvage in the setting of severe
trauma and extensive bone and soft-tissue loss. In 1977,
Weiland et al, were the first to report the use of a
vascularized fibula for long bone reconstruction
following resection of a bone tumor in an adult.21 The
microvascular technique involving transfer and
anastomosis of the peroneal artery along with the fibula
became well established over the following decade;
indications have since come to include bone loss from
extensive chronic infection, pseudarthrosis, and
osteonecrosis of the femoral head.21-23 Innocenti et al,
were the first to report proximal fibula transfer with an
active viable growth plate in children.24
The biologic advantages of a vascular bone graft are
numerous. The standard allograft incorporation sequence
involving necrosis of the graft, resorption, and new bone
formation is completely bypassed. Instead, the graft
maintains its structural integrity and hypertrophies in
response to mechanical loads.25,26 The diaphyseal graft
provides viable tissue and blood flow to incorporate at
the graft-host junction by active osteogenesis. When

longitudinal growth is desired, the transferred physis
provides this benefit at a predictive rate in addition to
maintaining viability and hypertrophy.22 With
preservation of the epiphysis, the osteoarticular segment
of the proximal fibular graft is able to actively remodel at
the joint surface to maximize congruity.23-24 Finally, the
blood supply to the graft contributes to the vascularity of
the surrounding tissue.
The technical feasibility of a vascularized growth plate
transfer with expectation of longitudinal growth in the
transplanted bone was first established in canine and rat
models.27-28 The application of this concept to the
proximal fibula in humans was explored through
anatomic studies by Taylor et al.29 The anterior tibial
artery supplies both the epiphysis and the diaphysis of the
fibula so that there is no need to provide a double pedicle
to the proximal fibular graft, whereas the peroneal artery
supplies the middle third of the fibula.
CONCLUSION
The free vascularized ﬁbular graft was effectively applied
as a reconstruction option in patient with large secondary
skeletal defects result from excision of pathologic tissue
after neurofibroma surgical excision.
ACKNOWLEDGEMENTS
Authors would like to thank Prof. Dr. Moh. Hidayat,
SpB, SpOT(K).
Funding: No funding sources
Conflict of interest: None declared
Ethical approval: The study was approved by the Ethics
Committee of Saiful Anwar General Hospital
REFERENCES
1.

2.

3.

4.

5.

Beris AE, Lykissas MG, Korompilias AV, Vekris
MD, Mitsionis GI, Malizos KN, et al. Vascularized
fibula transfer for lower limb reconstruction.
Microsurgery. 2011;31(3):205-11.
Korompilias AV, Paschos NK, Lykissas MG,
Kostas‐Agnantis I, Vekris MD, Beris AE. Recent
updates of surgical techniques and applications of
free vascularized fibular graft in extremity and trunk
reconstruction. Microsurgery. 2011;31(3):171-5.
Bishop AT, Shin AY. Vascularized bone grafting in
“Green’s Operative Hand surgery”. In: Wolfe SW
Hotchkiss RN, Pederson WC, Kozin SH, eds. 6th
ed.
Philadelphia,
Elsevier:
Churchill
Livingstone.1603-1644.
Wei FC, El-Gammal TA, Lin CH, Ueng WN. Free
fibula osteoseptocutaneous graft for reconstruction
of
segmental
femoral
shaft
defects.
J
Trauma.1997.43(5):784-92.
Soucacos PN, Korompilias AV, Vekris MD, Zoubos
A, Beris AE. The free vascularized fibular graft for

International Journal of Research in Medical Sciences | March 2019 | Vol 7 | Issue 3

Page 957

Isma SPP et al. Int J Res Med Sci. 2019 Mar;7(3):955-958

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

bridging large skeletal defects of the upper
extremity. Microsurgery.2011.31(3):190-7.
Malizos KN, Zalavras CG, Soucacos PN, Beris AE,
Urbaniak JR. Free vascularized fibular grafts for
reconstruction of skeletal defects. J Am Academy
Orthopaedic Surgeons. 2004;12(5):360-9.
Bumbasirevic M, Stevanovic M, Bumbasirevic V,
Lesic A, Atkinson HDE. Free vascularised fibular
grafts in orthopaedics. Int Orthop. 2014(38):127782.
Levin SL. Vascularized fibula graft for the
traumatically induced long-bone defect. J Am Acad
Orthop Surg. 2006;14(10):S175-6.
Korompilias AV, Beris AE, Lykissas MG, Kostas‐
Agnantis IP, Soucacos PN. Femoral head
osteonecrosis: why choose free vascularized fibula
grafting. Microsurg. 2011;31(3):223-8.
Krieg AH, Hefti F. Reconstruction with nonvascularised fibular grafts after resection of bone
tumours. J Bone Joint Surg. British volume. 2007
Feb;89(2):215-21.
Adani R, Delcroix L, Innocenti M, Marcoccio I,
Tarallo L, Celli A, et al. Reconstruction of large
posttraumatic skeletal defects of the forearm by
vascularized free fibular graft. Microsurgery:
Official J Int Microsurgical Soci Eur Fed Soci
Microsurg. 2004;24(6):423-9.
Malizos KN, Zalavras CG, Soucacos PN, Beris AE,
Urbaniak JR. Free vascularized fibular grafts for
reconstruction of skeletal defects. J Am Acad
Orthop Surg. 2004;12(5):360-9.
Ghert M, Colterjohn N, Manfrini M. The use of free
vascularized fibular grafts in skeletal reconstruction
for bone tumors in children. J Am Acad Orthop
Surg. 2007;15(10):577-87.
Phemister DB. Treatment of the necrotic head of the
femur in aduits. J Bone Joint Surg Am.
1949(31):55-66.
Marcus ND, Enneking WF, Massam RA. The silent
hip in idiopathic aseptic necrosis. Treatment by
bone-grafting. J Bone Joint Surg Am.
1973(55):1351-66.
Dunn AW, Grow TH. Aseptic necrosis of the
femoral head. Treatment with bone grafts of
doubtful value. Clin Orthop Related Res.
1977(122):249-54.
Nelson LM, Clark CR. Efficacy of phemister bone
grafting in nontraumatic aseptic necrosis of the
femoral head. J Arthroplasty.1993(8):253-8.
Boettcher WG, Bonfigiio M, Smith K. Nontraumatic necrosis of the femora head. Experiences
in treatment. J Bone Joint Surg Am. 1970(52):3229.
Smith KR, Bonfigilo M, Montgomery WJ. Nontraumatic necrosis of the femoral head treated with

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

tibial bone-grafting. A follow-up note. J Bone Joint
Surg Am. 1980(62):845-7.
Taylor GI, Miller GD, Ham FJ. The free
vascularized bone graft. A clinical extension of
microvascular techniques. Plastic Reconstructive
Surg. 1975;55(5):533-44.
Weiland AJ, Daniel RK, Riley JL. Application of
the free vascularized bone graft in the treatment of
malignant or aggressive bone tumors. Johns
Hopkins Med J. 1977;140(3):85-96.
Chew WY, Low CK, Tan SK. Longterm results of
free vascularized fibular graft: A clinical and
radiographic evaluation. Clin Orthop Relat Res.
1995(311):258-61.
Rose PS, Shin AY, Bishop AT, Moran SL, Sim FH.
Vascularized free fibula transfer for oncologic
reconstruction of the humerus. Clinical Orthopaed
Related Res. 2005 Sep 1;438:80-4.
Innocenti M, Ceruso M, Manfrini M, Angeloni R,
Lauri G, Capanna R, et al. Free vascularized
growth‐plate transfer after bone tumor resection in
children.
J
Reconstructive
Microsurg.1998;14(02):137-43.
El‐Gammal TA, El‐Sayed AM, Kotb MM.
Hypertrophy after free vascularized fibular transfer
to the lower limb. Microsurg. 2002;22(8):367-70.
Taddei F, Viceconti M, Manfrini M, Toni A.
Growth and remodelling of the autologous bone
transplant used in a pediatric femoral reconstruction.
Proceedings of the institution of mechanical
engineers, Part H: J Engineering Med.
2002;216(2):95-104.
Innocenti M, Delcroix L, Manfrini M, Ceruso M,
Capanna
R.Vascularized
proximal
fibular
epiphyseal transfer for distal radial reconstruction. J
Bone Joint Surg Am.2004(86):1504-11.
Bowen CV, O'Brien BM, Gumley GJ. Experimental
microvascular growth plate transfers. Part 2Investigation of feasibility. J Bone Joint Surg.
British Volume. 1988;70(2):311-4.
Taylor GI, Corlett RJ, Cole WF, Wilson KL, Rees
M. The anterior tibial vessels and their role in
epiphyseal and diaphyseal transfer of the fibula:
experimental study and clinical applications. Br J
Plastic Surgery.1988;41(5):451-69.

Cite this article as: Isma SPP, Santoso ARB,
Huwae TECJ, Irsan II, Purbiantoro Y. Free
vascularized fibular graft in patient with skeletal
defect after neurofibroma surgical excision of
forearm Int J Res Med Sci 2019;7:955-8.

International Journal of Research in Medical Sciences | March 2019 | Vol 7 | Issue 3

Page 958

