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Case Report

Extracorporeally Irradiated Autograft-
prosthetic Composite Arthroplasty with
Vascular Reconstruction for Primary Bone
Tumor of the Proximal Tibia

Makoto Ewmori,’ Nobuyuki Hashimoto,? Ken-Ichiro Hamada," Norifumi Naka,'
Hiroshi Takami,®> and Nobuhito Araki’ Osaka, Japan

The proximal tibia is a common site for primary bone tumors. Proximal tibial tumors may invade
the adjacent soft-tissue by destroying the cortex and may further invade neurovascular bundies.
We treated a patient with primary bone tumor of the proximal tibia with neurovascular invasion
by extracorporeally irradiated autograft-prosthetic composite arthroplasty with vascular recon-
struction. In cases of concomitant allograft arthroplasty and vascular reconstruction, we recom-
mend that vascular reconstruction be performed before arthroplasty to minimize ischemia time.
Good oncological and functional outcomes were achieved 75 months after surgery. Therefore,
this reconstruction technique can be considered as a good treatment option.

The proximal tibia is the second most common site
for primary bone tumors.’ Proximal tibial tumors
may invade the adjacent soft-tissue by permeating
through the cortex and may further invade neuro-
vascular bundles. Therefore, the treatment of
primary bone tumors of the proximal iibia is often
a challenging task. Tumor invasion of critical
vascular structures is a relative contraindication to
tumor resection. However, recent progress in the
development of effective chemotherapy and simul-
taneous advances in surgical techniques have
allowed for vascular resection when it is impossible
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to achieve a wide or even marginal resection with
major vessel preservation.?

Proximal tibial reconstruction after tumor resec-
tion can be achieved in a number of ways. This is
the first reported case of extracorporeally irradiated
autograft-prosthetic composite arthroplasty with
vascular reconstruction for the treatment of primary
bone tumor of the proximal tibia with neurovascu-
lar invasion. We have discussed the mid-term onco-
logical and functional outcomes, graft patency, and
complications associated with this procedure.

CASE REPORTS

A 20-year-old woman visited our hospital presenting with
a 2-month history of gradually increasing pain in the lelt
knee and no previous trauma history. Physical examina-
tion revealed tenderness but no swelling in the lateral
aspect of her left proximal tibia. Motor examination
revealed weakness of the tibialis anterior and extensor hal-
lucis longus muscles in the left lower extremity (manual
musdle test score, Grade 0-1), and this finding was sugges-
tive of peroneal nerve palsy. The X-ray examination
revealed a radiolucent tumor with an irregular margin
without sclerosis at the lateral aspect of the proximal tibia
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Fig. 1. A Anteroposterior view indicating a lytic lesion
with no marginal sclerosis of the left proximal tibia. B
Lateral view. € Tumor mass, homogeneous iscintense
to skeletal muscle, on Ti-weighted axial image. D Tumor

(Figs. 1A, B). Computed tomography revealed a lyticlesion
with destruction of the dorsal cortex.

A magnetic resonance imaging showed that the tumor
was located in the metaphyseal region of the proximal
tibia with an extraossseous extension involving the popli-
teal vessels and caused the destruction of the dorsal
cortex, The tumor, measuring 5.0 X 4.5 x 3.5 an,
exhibited homogeneous isointensity 1o the skeletal
muscle in Ti-weighted images and heterogeneous isoin-
tensity and hyperintensity to skeletal musde in T2-
weighted images {Figs, 1C, D},

Microscopic findings of the open biopsy specimen were
consistent with small cell fibrosarcoma, Further staging
investigations revealed no  mctastasis.  Neocadjuvant
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mass, heterogenous isointense and hyperintense to skel-
etal muscle, encompassing popliteal vascular structures
on T2-weighted axial image.

chemotherapy comprising doxorubicin (DXR), vinaristine
(VCR), and cyclophosphamide (CPM)} (DXR, 70 mg/m%;
VCR, 1.2 g/m™; and CPM, 1171 mg/m?) was initated. A
pathological fracture occurred 10 days after initiating
chemotherapy. Therefore, a surgery was performed before
administering the next neoadjuvant chemotherapies.

We performed en-bloc excision of the primary tumor
and the vessels involved in addition to the resection of
the common peroneal nerve. The excised tissues,
including the resected tumor-bearing bone and its
surrounding tissues, were irradiated with a 50-Gy dose
using a lncar accelerator. Vascular reconstruction was
performed during the irradiation. We made a composite
graft comprising a long synthetic vascular prosthesis
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Fig. 2. A A long and redundant synthetic vascular prosthesis was observed after the popliteal anastomosis. B We
excised the excess synthetic vascular prosthesis and repeated popliteal anastomosis.

{expanded polytetrafluoroethylene, 5 mm; Gore-Tex.
W.I.Gore, Flagstaff, AZ) with a bifurcated saphenous
vein gralt retrieved from the other lrnb. First, a distal anas-
tomosis on the anterior and posterior tibial artery was per-
formed with the graft. A 15-cm long and redundant
synthetic vascular prosthesis was prepared, and popliteal
anastomosis was subsequently performed (Fig. 24). Circu-
lation was maintained by the popliteal vein and the great
saphenous vein; therefore, reconstruction of the vein
was not required. We surgically removed bulk of the radi-
ated tmor and the surrounding soft tissues, except the
tendons and ligaments. The standard technique of recon-
struction with a composite prosthesis involves cementing
of a rotating hinged revision modular prosthesis (Endo-
Model; Waldemar Link GmbH and Co. KG, Hamburg,
Germany} in the graft and in the residual tibia and femur.
The proximal oblique ostectomied tibial graft was fixed to
the residual tibla with two screws (Figs. 34, B). After
inserting the autograft-prosthetic composite, we excised
the excess synthetic vascular prosthesis and repeated
popliteal anastomosis by adjusting the length of a vascular
graft (Fig. 2B). The total ischemia time was 149 minutes. At
10 hours after surgery, we systemically administered
heparin for 1 week and prescribed additional anticoagu-
lants (warfarin and cilostazol) 3 days after surgery.

The patient underwent three cydes of each of the
following adjuvant chemotherapies at 1.5 months after
the surgery: DXR/cisplatin (CDDP) (DXR, 93 mg/m?;
CDDP, 93 mg/m?), ifosfamide (JFO} (IFO, 12.5 g/m?),
and DXR/FO (DXR, 42 mg/m?, 1FO, 9.3 g/m?).

She complained of coldness in herleft leg 14 months after
the surgery. The left dorsal pedicle artery pulse could not be
detected by laser Doppler flowmetry, Angiography revealed

an occusion at the inlet of the synthetic vascular prosthesis;
however, the development of collateral circulation restored
the flow in the anterior and posterior tibial arteries. A reinter-
vention was not performed, and anticoagulants (cilostazol
and limaprost alfadex) were prescribed.

No local recurrence and metastasis was observed in the
75-months follow-up period. The range of motion of her
left knee was 0-110° and the Musculoskeletal Tumor
Society score was 80%.” She was able to walk without
a cane but had to wear an ankle-foot orthosis.

DISCUSSION

Primary bone tumors of the proximal tibia with neu-
rovascular invasion are extremely rare and often
managed by amputation. To salvage the limb,
complicated procedures such as en-bloc resection
of the tumor and major vascular structures, prox-
imal tibial reconstruction, and vascular reconstruc-
tion are required. Although limb salvage is risky,
satisfactory short-term outcomes has been reported
for composite allografting with an endoprosthesis
with vascular reconstruction.” In this case, we per-
formed an extracorporeally irradiated autograft-
prosthetic composite arthroplasty with the aim of
retaining mobility and restoring function.

Proximal tibial reconstruction after tumor resection
is achieved in a number of ways including resection
followed by arthrodesis,”® endoprosthetic replace-
ment with either a custom-made or a modular endo-
prosthesis,”®  biological reconstruction (allograft
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Fig, 3. A Antcroposterior view of the autograft-
prosthetic composite. The distal tibial graft is fixed t
the residual tibia with screws. B Lateral view.

replacement and autograft-prosthetic composite
arthroplasty),”* and rotationplasty.’’ In this case,
because the patient was voung and desired Hmb
salvage, we performed an extracorporeally irradiated
autograft-prosthetic  composite  arthroplasty.  This
procedure was first described by Spira and Lubin.'? It
has several theoretical advantages, such as preserva-
tion of joint movement, restoration of normal bone
mass, and avoldance of early and late loosening and
breaking of the massive prosthesis. The implants in
combination with the irradiated autograft provide
additional stability, and the technique restores bone
stock, which may allow for supplementary surgery
such as revision surgery. Bven if the reconstruction
fails, a custom-made prosthesis can be used. In Oriental
countries, extracorporeally Irradiated autografi-
prosthetic composite arthroplasty is often used as an
alternative allograft and is widely used as a reconstruc-
tion technique in tumor surgery.’” The clinical compli-
cations of such reconstructions include high infection
rate, extensor mechanism failure, nonunion, and
polyethylene wear. However, in our patient, vascular
graft occlusion was the only reported complication.
The vascular reconstructive procedure selected
was unusual to minimize the ischemia time and to
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prevent interference with surgical management.
Matsushita et al. reported that even in patients
with late graft occlusion, limb functions were
usually preserved without ischemic symptoms
because of the development of collateral circula-
tion."* Although it is unknown as to when the
development of collateral circulation occurs, we
believe that reintervention may not be required
when arterial graft patency exceeds 14 months.
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Furpose . Exiraskeletal osteosarcoma is a rare fype of soft tissue sareoma with a predilection
for oceurrence in the elderly, and it has & poor prognesis.  However, several recent studies have
reported that neoadjuvant -chemotherapy improved the prognosis.

Methods | We retrospectively investigated the elinical outcome of 17 extraskeletal osteosarcoma
patients treated by our group to elarify the elinical impact of neoadjuvant chemotherapy.

Resulis > The 5~year overall survival gafe of the multimodal freatment group {wide surgical
margin -+ chemotherapy before and/or after surgery) and the non-multimodal treatment group
was 54.6% and 16.79%, respeetively, indicating that multimodal treatment that included neoad-
juvant chemotherapy improves the prognosis of patients with extraskeletal osteosarecoma,

Conelusions - Neoadjuvant chemotherapy improve the prognosis of patients with extraskeletal

osieosargoma,
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