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ABSTRACT

The free fibular bone graft constitutes one of the surgical options in the filling of the loss of bone
substances after tumor resection on long bones in young patients followed for cancer with single or
multiple metastasis. The lack of vascular supply of fibular grafts could be one of the non-union
factors that characterize the failures observed after their placement in bone reconstructions of more
than 6 cm. We report in our observation the limits of the non-vascularized fibular bone graft after
excision and bone reconstruction of a loss of substance in the treatment of a pathological fracture
of the humerus in a 47-year-old patient followed for mammary carcinoma; and also insisting on the
urgent need to perform a biopsy for any lesions suspected of metastasis in a patient followed for
cancer so as not to overlook a benign or malignant tumor which may turn out to be more
aggressive than the known tumor.
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1. INTRODUCTION

Vascularized bone transfers or not are indicated
in front of any loss of bone substance whether it
is of traumatic origin or following a tumor
resection [1-5]. The fibular graft technique is
therefore part of the therapeutic arsenal of
reconstructions of loss of bone substance after
tumor resection [6—11]. It can be used in different
forms, which makes it possible to adapt the loss
of substance to be reconstructed [5,12]. We
report our experience concerning a fibular bone
transfer after excision of a metastatic
pathological fracture of the humeral shaft in a 47-
year-old patient followed for breast carcinoma.

2. CLINICAL CASE

47-year-old patient, followed for a mammary
carcinoma of the left breast with single bone
metastasis at the level of the left humeral shaft
diagnosed in 2010 for which she underwent 06
chemotherapy sessions and 08 neoadjuvant
radiotherapy sessions and a mastectomy
according to Patey had been performed in
September 2010 associated with 06 adjuvant
radiotherapy sessions, and the biological
assessment, in particular the dosage of the
medium 15-3 carbohydrate antigen was 21U / ml
in 5 years, allowing us to conclude that cancer
had cured in 2015. It was sent to us in the
emergency room in March 2017, for a closed

trauma to the left arm following a fall in height
without a vascular-nervous deficit.

The radiography of the left arm from the front and
profile revealed an osteolytic image at the 1/3
proximal and middle union of the left humeral
shaft, poorly limited, mitotic, blowing the external
cortex with a rupture of the internal cortex,
without invasion soft parts; suggesting a
pathological fracture of the left humerus (Fig. 1).

The extension assessment, carried out in
particular, is a bone scan highlighted an absence
of bone anomaly outside the known and
fractured left humeral focus; and the thoraco-
abdomino-pelvic proton emission tomography
noted a hypermetabolic pleural thickening
opposite the basal segment of lobe V of the left
lung, two non-hypermetabolic centimetric and
infracentimetric nodules of the lungs.

The CA 15-3 and the rest of the biological
balance achieved were normal.

A lung surgical biopsy was in favor of a single
sclerosing pneumocystoma with chronic fibro-
inflammatory rearrangement with crushed foci
and without carcinomatous proliferation on the
material, and the immunohistochemistry study
showed that the cells mostly expressed

cytokeratin 7 and TTF- 1. The GCDF15 was
negative.

Fig. 1. Osteolytic image at the 1/3 proximal and middle union of the left humeral shaft, poorly
defined, mismatched with a rupture of the internal cortex
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The indication of a surgical assumption had been
posed, and the intervention was carried out
under general anesthesia, by antero-external
approach of the arm first with an extension in
deltopectoral to the proximal part, then resection
to 4 cm above the mass and 7cm below thus
allowing the ablation in block of the mass and the
surrounding soft parts.

Secondly, reconstruction of the loss of humeral
substance was carried out by placing a free 15
cm long fibular graft which was embedded at the
level of the humeral fragments and stabilized by
a locked plate at the proximal end of the
humerus (Figs. 2 and 3).

The anatomo-pathological examination of the
operative specimen concluded in a grade Ill SBR
invasive poorly differentiated breast carcinoma
with muscle and bone involvement, and the
muscle and bone boundaries at the sectional

level were healthy. The study of hormone
receptors: estrogen receptors (clone 1D5
DAKO), progesterone (clone PgR636 DAKO)
and Ki 67 was positive; with an absence of
expression of tumor cells and a Status Her 2 /
Neu score of zero. The patient put on hormone
therapy containing anastrozole at a rate of 1 mg
per day.

At the 3-year follow-up, we noted the patient in a
good general condition and reduction of joint
amplitudes without impact on daily activities; with
an MSTS score which was rated 80%.
Radiologically, a fibular graft was well placed
with precarious integration of the fibular graft at
the level of the proximal part and the distal part
(Fig. 5). The 3-year follow-up scintigraphy
revealed heterogeneous fixation of the left
humerus with the presence of a hyperfixing and
heterogeneous sub-capital focus (Fig. 6).

3

Fig. 3. Free fibular graft stabilized by an anatomical LCP plate from the proximal end of the
humerus
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Fig. 5. Frontal X-ray after 30 months of follow-up showing the fibular graft well in place with
precarious union proximally and distally

3. DISCUSSION

Metastatic involvement of the skeleton is a
common cause of morbidity in cancer patients
with bone pain, pathological fracture or
compression of the spinal cord [13,14]. A number
of bone metastases can be discovered during an
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extension workup or occur during the follow-up of
a known cancer and in this case pose few
diagnostic problems. Metastatic involvement in
the humerus often involves the proximal end of
the humerus rather than the diaphyseal part
[2,11,15].
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Fig. 6. Bone scintigraphy, at 3 years of follow-up, noted hyperfixation at the proximal part
between graft and proximal fragment

In patients followed for breast cancer, metastatic
bone damage represents more than 60% and its
involvement on long bones is 4 -12% and M.
Katzner, and al found, in a study of 300 cases of
bone metastases, 6% of metastases at the level
of the humeral shaft [16,17].

Several therapeutic options for surgical
reconstruction can be used: free fibular bone
graft, allografts, vascularized fibular grafts and
combinations of allografts associated with bone
fibular graft or the induced membrane technique.
All these resection and reconstruction techniques
must achieve margins for oncological resection,
thereby improving the final result [18-25].

The choice between the vascularized fibular graft
and the free fibular graft depends as much on the
choice of the surgeon as on the particular
characteristics of each patient [20,26,27].

Several authors nevertheless underline favorable
results in vascularized fibular grafts, with a
shorter time to union in vascularized grafts [28].
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In our observation, we noted a non-union of the
fibular graft, particularly at its distal end, and
continuity and mechanical resistance were then
only ensured by the LCP plate [1]. The use of a
non-vascularized graft would be incriminated, in
the literature, as one of the causes of non-union
of the graft, due to an absence of biological
activity that the vessels bring to the level of the
union site.

Estrella and al, in a comparison between the
vascularized fibular graft and not, noted a higher
union rate was achieved using free vascularized
fibular flaps compared to non-vascularized fibular
grafts for a long bone reconstruction after tumor
excision but without significant difference on the
MSTS Score between the two groups, and
concluded that a free vascularized fibular flap
was four times more likely to unite compared to
non-vascularized fibular grafts [23].

Liu S and al, in a study using both types of graft,
noted a union rate for all patients was 100% but
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the average union time was 21.3 weeks for
vascularized fibular grafts and 30.5 weeks for
non-vascularized fibular grafts (P = 0.310); with
the only advantage for vascularized fibular grafts
is graft hypertrophy [21].

This graft hypertrophy was observed in the series
by Shi LL and al, at the start of the postoperative
period, which reached a plateau with time. The
vascularized fibular graft is an attractive option
because of the ability of the graft to hypertrophy.
This option is of particular interest in bone
reconstruction in the adolescent and pediatric
population, in which long-term viability and
mechanical stability are required for successful
recovery of limb function [15,21].

Allsopp and al, pointed out that a vascular supply
was useful when large fibular bone fragments
were used, especially those over 6 cm in length
for long bone reconstructions. However, there is
little scientific data to confirm this hypothesis;
and this 6cm rule remains controversial to this
day for several authors [20].

The Capanna procedure could be an alternative
technique to the reconstruction of large bone
defects [28]. This surgical approach combines
the mechanical strength of the autograft with the
biological activity of the allogeneic transplant to
improve bone healing, thereby minimizing
autograft failures. However, this technique finds
little place in reconstruction after resection of a
malignant humeral tumor [25,26].

Likewise, the Masquelet technique would be a
reliable option after bone tumor resection but
requires two-stage surgery; and parceled
autologous spongy graft is not recommended
when the loss of substance exceeds 4 to 5 cm;
beyond 5 cm; consolidation is incomplete, due to
resorption of the autograft even in a well
vascularized muscle environment [24].

In our observation, we could note the contribution
of bone scintigraphy in comparison with
radiological images and the clinic. On standard
radiographs, we suspected a nonunion of the
graft distally, while the scintigraphy just reported
hyperfixation at the proximal level which would
be related either to the bone callus or the
presence of the osteosynthesis material, or to the
suspicion of a recidivism. Bone scintigraphy
seems to provide more precision on the survival
or not of the graft, but not necessarily the union
of an autograft. Additional monitoring techniques
should be used in combination with a single bone
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scan to monitor both risk of recurrence and graft
survival [29].

An anatomopathological examination of the
pulmonary lesions discovered during the
extension assessment had made it possible to
isolate a sclerosing pneumocytoma in our patient
followed for known breast cancer. This rare
benign lung tumor presents a diagnostic
challenge due to the diversity of histological
findings. Sclerosing pneumocytoma is a strictly
histologic  diagnosis  supported by the
corresponding immunohistochemical methods
with cells mostly expressed cytokeratin 7, and
TTF-1. GCDF15 was negative as noted in the
biopsy of our observation. This entity could
constitute an important diagnostic trap, especially
in patients followed for cancer [30].

4. CONCLUSION

The use of a free fibular graft for the
reconstruction of bone defects is an option in
reconstructive surgery but may be associated
with a high rate of graft non-union. The fibular
graft vascularized by the vascular supply
provides at the site and its hypertrophied
character seems to be ideal in reconstructions of
more than 6cm. Performing a biopsy for any
lesions suspected of metastasis in a patient
followed for cancer should be imperative in order
not to overlook a benign or malignant tumor
which may turn out to be more aggressive than
the known tumor.
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