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Abstract

Reconstruction surgery after the excision of musculoskeletal tumors has advanced greatly in the last few decades. After resection of
a large piece of bone, limb reconstruction (when is necessary) can be easily achieved with mechanical reconstruction with metallic
prosthesis, or biological reconstruction with bone. The use of bone in reconstructive orthopedic surgery is to repair skeletal defects
and accelerate bone healing. Bone grafts can be used to achieve this. Those can be allografts and autografts.

The standard in bone grafting consists of tissue harvested from the patient, autograft, usually from the iliac crest or distal femur and
tibia. Allografts are taken from donors or cadavers and they serve as alternatives to autograft in bone reconstruction. In our case, the
patients were treated with wide resection of the bone segment. The defect was reconstructed with intercalary bone and osteosynthesis
was made with locking plates. A cadaveric graft was used. Autogenous bone is generally used as an optimal graft because it integrates
faster and with fewer complications. Allogenous bone can carry the risk of viral infection for the recipient. Anyhow, allografts can
serve as the only therapeutic options, besides endoprosthesis devices for large size reconstruction.
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Introduction:

With the latest development of neoadjuvant chemotherapy,
radiotherapy and targeted therapy in the clinical treatment
of malignant bony tumors, limb salvage surgery has become
the most important surgical method for malignant bone
tumors.

Limb salvage surgery includes two key techniques:
radical resection of tumors and effective reconstruction of
bone defects.[1]

The reconstruction of a large bony defect, especially
after tumor resection still remains a fundamental challenge
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for an orthopedic surgeon. That requires an additional
treatment with bone graft materials in order to restore the
preexisting function. [2]

A successful bone augmentation should include an
osteoconductive and osteo-inductive stimulus, should
provide sufficient initial mechanical stability, and should
enable osteogenesis, Osseo-integration and proper
vascularity. [3]

The use of bone in reconstructive orthopedics is to
repair the skeletal defect and accelerate bone healing. Bone
grafts serve a combined mechanical and biologic function.
[4]

After resection of a large piece of bone, reconstruction
of the limb when it is needed, can be achieved with
metallic implants, such as prosthesis, or with biological
reconstruction with bone. [6]

We present three cases with malignant or aggressive
bone tumors treated surgically with wide resection of the
bone tumor and reconstruction of the bone defect with
frozen cadaveric allograft. [7]
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Figure 1. A 62-year-old male with angiosarcoma of distal left tibia. (A) (B) Preoperatively performed X-ray
of the affected bone. (C) Whole body bone scan done with Tc99m. (D) (E) (F) CT scan with multiple small
slices. Wide resection of 6 cm long tibial diaphysis segment was made. The defect was reconstructed with
intercalary tibial bone allograft and was fixed with two locking plates, thus enabling early mobilization.
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Figure 2. Intraoperative samples. (A) Resection of the bone. (B) Measuring the length of the defect. (C) (D)
Implantation of a bone from allograft. Osteosynthesis the allograft material with two locking plates. (E) (F) X-ray
was made 2-nd postoperative day.
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Figure 3. A 17-year-old male with aggressive giant cell tumor of right radial bone. (4) (B) X-ray of the distal
radius and ulna, which revealed an aggressive osteolysis of the right radial bone in her distal part. (C) (D) Distal
radius with 7 cm length, including distal radial articular surface was resected due to joint invasion and fibular
cadaveric graft was used. Because the lesion went through the articular surface, radiocarpal joint arthrodesis
was performed. (E) (F) X-ray 2" postoperative day, revealing good position of the osteosynthesis material.
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Figure 4. (A) (B) (C) (D) (E) An X-ray and Ct of a 19-year-old female revealed Ewing sarcoma of the
proximal part of the right femur, invading the intertrochanteric region and proximal diaphysis.
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Figure 5. (A) (B) (C) (D) Resection of proximal femur, application of femoral diaphysis allograft and hip joint
endoprosthesis, which allowed for early patient mobilization.

Discussion:

The standard in bone grafting consists of tissue, harvested
from the patient, or autograft, usually the iliac crest or distal
femur and proximal tibia. [8] Autologous bone is generally
considered as an optimal graft, because it integrates faster,
with less complications than any other material. However,
autograft sources are limited. For large bone defects
and extensive reconstruction, allograft tissue or endo-
prosthetics devices are therapeutic options, both alone
or as a combination. [9] Both techniques carry different
advantages and risks for potential complications. Which
serves as a better choice?

Cadaveric allograft transplants can aid in reconstruction
of large bone defects, including osteoarticular segments by
preserving joint function to the largest extent by maintaining
articular cartilage and ligaments, and even preserving
adjacent growth plates in adolescent patients. [10] There are
studies that show that articular cartilage remains viable after
cryopreservation, however this cartilage degenerates faster
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over time and leads to degenerative joint disease. Allografts
can fail due to lack of adequate vascularization, that can
contribute to inner graft necrosis. [11]

Allogenic bone grafts can also cause immunogenic
reactions. Possible complications include: nonunion,
infection, resorption and fracture. In a study of 20 patients,
treated by resection and osteoarticular allograft application,
Ogilvie et al. found high rate of adverse events (70%) and
allograft removal (60%) in patients followed for at least
10 years. According to them, although there is high rate
of complications and susceptibility to degenerative bone
disease as a late complication that threatens function of
the graft, there is still a role of osteoarticular allografts in
complex reconstructions after tumor surgery. [5, 12]

Another large study of 398 patients treated with
femoral or tibial allografts for low grade sarcomas or high-
grade sarcomas responsive to neoadjuvant hemotherapy,
showed that risk of allograft removal, joint replacement,
or amputation was 36% at 5 years, 40% at 10 years, and
44% at 20 years. In this series, fractures occurred in 15%,
infection in 14%, nonunion in 12% and tumor recurrence
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in 7% of the patients. The highest grade of graft removal
due to complications was observed in the group of tibial
osteoarticular allografts. [13]

In a study of 90 patients treated for primary malignant
bone tumors by reconstruction with non-vascularized
autograft, allograft, and recycled frozen autograft,
Wisanuyotin et al. found that there was no difference in
functional outcome or complications between the three
groups. They recommend that recycled bone should be used
for osteoblastic lesions and for extensive osteolytic lesions,
the allograft or autograft should be method of choice. ['4]

Period of highest risk is the first 2 years, as an early
complication, and late complications are also being
described. In our study, we present cases with short follow
up, therefore we cannot analyze late complications of this
procedure. [2]

Conclusion:

Bone tumors should be diagnosed and treated in referral
centers by a multidisciplinary team including pathologists,
radiologists, orthopedic surgeons and oncologists. There is
no prevention. Early diagnosis and adequate treatment are
only hope for good outcome.[2]

Biological reconstructions with massive bone
allografts are very useful after resection of certain malignant
extremity bone tumors. The surgical techniques and method
of treatment presented in this report will allow a better
functional outcome and quality of life of treated patients. [2]

Our initial experience evocates the obvious advantage
of using the allograft for treating lower extremity diaphyseal
defect bony reconstruction after tumor resection, but
following things should be taken under consideration: [2, 3]

*  Precise preparation of allograft;

e Tumor resection for achieving good oncological

prognosis post-operative;

e Stable internal fixation;

* Increased surface for bone healing and to prevent

bone resorption;

¢ Adequate soft-tissue coverage;

*  Minimizing the risk of post-operative infection and

wound dehiscence.
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