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Introduction: Osteosarcoma is the most common primary bone malignancy. The prognosis of patients after local
recurrence is generally poor and management of the locally recurrent disease is not well defined, especially in patients who have

undergone limb-sparing surgery.

A 20-year-old male presented a local recurrence of conventional osteosarcoma at the popliteal fossa with encasement

of popliteal vascular bundle after previous tumor-wide resection and reconstruction with proximal tibia endoprosthesis. A
wide resection “en bloc” of the lesion included part of the popliteal vessel. A bypass of both popliteal vessels, the vein with
polytetrafluoroethylene (PTFE) prosthesis, and the artery with contralateral saphenous vein were performed to allow a limb

salvage surgery.

Local management of recurrent osteosarcoma in a previously reconstructed limb is highly individualized.
This case confirms that preservation of lower limb function is possible using reconstruction techniques of bone and vessels

in the sarcoma of the musculoskeletal system.
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INTRODUCTION

Osteosarcoma is the most common primary bone
malignancy. The prognosis of patients after local recurrence
is generally poor and management of the locally recurrent
disease is not well defined, especially in patients who have
undergone limb-sparing surgery.

It has a bimodal age distribution; the first peak
occurs during adolescence, is the most frequent bone
cancer occurring in children and adolescents aged 10-20,
and is rare before five years'. It can happen in any bone,
but it most often occurs near the metaphyseal growth

plates of the long bones of the extremities, usually the
femur and tibia.!

The clinical presentation varies from case to case and
largely depends on the type of osteosarcoma, its anatomic
site, and the patient’s age. Pain and soft tissue swelling
or mass development are the most common presenting
symptoms.® For diagnostic purposes, conventional
radiography usually provides adequate information.
Computed tomography (CT) and magnetic resonance
imaging (MRI) is crucial for determining a tumor’s
intraosseous and extraosseous extension.> Osteosarcomas
can be graded based on cellularity, cytologic atypia (nuclear
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pleomorphism), and mitotic activity. Grading has clinical,
therapeutic, and prognostic importance.® Approximately
20 % of patients have metastatic disease at the time of
diagnosis, and the most common site of metastasis is the
lung.*

The outcomes of patients with bone tumors of
the lower extremities have historically been poor; in “pre-
chemotherapy era,” patients were treated only by surgery,
and the majority were amputated (90%), and the cure
rate was 11%.>® Treatment strategy of giving preoperative
chemotherapy followed by surgery and adjuvant therapy
has dramatically improved the survival rates of patients
with osteosarcoma over the past decades.” Death rates
for osteosarcoma have been declining by about 1.3%
per year from 1990-2004, and cure rates were escalated
from <20% before 1907 to current levels of 65-75%.
Accompanying this escalation has been the ability to offer
limb salvage to approximately 80% of patients." However,
limb salvage surgery must be individualized and consider
the tumor stage and location, the presence of metastasis,
and suitability for chemotherapy.®

Patient’s prognosis after local osteosarcoma
recurrence is generally poor, despite aggressive multimodal
treatment. Managing the locally recurrent disease is not
well defined, especially in patients undergoing limb-sparing
surgery.” Surgical resection and metastasectomy showed
more prolonged survival, while the role of chemotherapy
for recurrent disease is unclear and much less defined than
surgery.*

We present a case report with local recurrence of
conventional osteosarcoma at the popliteal fossa with
encasement of the popliteal vascular bundle after the
previous wide resection and reconstruction with proximal
tibia endoprosthesis

CLINICAL CASE

A 20-year-old male diagnosed with proximal tibia
conventional (high grade) osteoblastic osteosarcoma

head of the fibula

(Figure 1). He was treated with three cycles of neoadjuvant
chemotherapy with cisplatin and doxorubicin, followed
by surgical treatment. One month later, he underwent a
wide resection of the proximal tibia and fibula, followed by
reconstruction with proximal tibia endoprosthesis (MUTARS
- Implantcast®), reinsertion of the patellar tendon with
Trevira tube (polyethylene terephthalate - Implantcast®),
and soft tissue cover with internal gastrocnemius rotated
flap (Figure 2). The histology report showed conventional
osteoblastic osteosarcoma of the left proximal tibia G3 ypT1
RO. Chemotherapy-associated tumor necrosis was a Grade
3 according to the Rosen Grade, with 95-97% necrosis of
the tumor area. Chemotherapy was resumed one month
after surgery, completing three more cycles with cisplatin
and doxorubicin regimen, completing six cycles.

Sixmonths after surgery, he presented with pain and
swelling at the popliteal fossa, suggestive of clinical findings
of recurrence. CT scan and positron emission tomography
(PET) scan suggested local recurrence. The biopsy
confirmed osteoblastic neoplasia with atypia, compatible
with previously diagnosed osteoblastic osteosarcoma. Left
leg CT-angiography showed unresectable involvement of
the popliteal vascular bundle (Figure 3).

The case was discussed in the multidisciplinary
group meeting. To not compromise the oncologic
outcome, a wide resection through an “en-bloc” resection
was proposed, and since the vascular bundle needed to be
sacrificed, a vascular reconstruction to allow a limb salvage
was also decided.

A posterior approach through the popliteal fossa
(gently curved incision starting laterally over the biceps
femoris muscle) brings the incision obliquely across the
popliteal fossa, turning downward over the medial head
of the gastrocnemius muscle and run the incision inferiorly
into the calf) was performed. Following identifying the
limits to allow a wide resection, the proximal and distal
parts of popliteal vessels were identified and clamped. After
this, a wide resection “en bloc” of the lesion, around 6 cm
of the popliteal artery and vein, was removed. Then, under
systemic heparinization, a bypass of either of the popliteal

MRI showing a proximal tibia conventional (high grade) osteoblastic osteosarcoma with a large soft tissue component, very close to the
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vein, with polytetrafluoroethylene (PTFE) prosthesis,
and the popliteal artery, with contralateral saphenous
vein, were performed (Figure 4). The artery bypass was
performed with the interposition of an inverted saphenous
vein of the contralateral leg in an end-to-end manner. The
venous bypass was performed with a PTFE prosthesis.

At the hospital ward, 48 hours after the surgery,
an eco doppler confirmed the arterial and venous bypass
patency. After discharge, edoxaban (60 mg once a day)
was prescribed.

The histology report was compatible with extra-
osseous recurrence of previously diagnosed osteosarcoma
G3rpT1RO, corresponding to an enlarged resection with
free margins.

One month after surgery, the patient started
a 4-cycle chemotherapy course with a high dose of
ifosfamide for four months.

During follow-up, the patient was asymptomatic
for one year with no clinical signs of local recurrence or
complication related to the arterial and venous bypass (no
significant edema or vascular claudication). During follow-
up, seven months after surgery, he suspended edoxaban.
11 months after surgery, an eco doppler was performed,
revealing a permeable arterial bypass and the venous
bypass with PTFE was occluded but well compensated.

After rehabilitation, he recovered his knee range of
motion and walking capacity autonomously. This allowed
him to perform daily activities without limitations and even
return to sport activities with low to moderate energy.

One year after surgery, he presented a local
recurrence confirmed by Tru-Cut needle biopsy. The re-
stating study showed distant lung, bone and ganglion
metastases. Two years after local surgery, the patient
remains under palliative treatment, with good function in
affected limb.

DISCUSSION

The quality of life in patients with appendicular
malignant bone tumors may be compromised if the
salvaged limbs have sustained muscle or nerve damage
that may cause agony and financial burden later.
Furthermore, an endoprosthesis or other hardware in the
limb can complicate surgical planning and may require an
amputation even more proximal than would otherwise be
indicated.’

A meta-analysis of six high-quality studies indicates
that amputation and limb salvage surgery provide similar
functional outcomes and quality of life for patients with
osteosarcomas of the lower extremities.® However, Eiser
et al. reported that those with a limb salvage procedure
reported better daily competence and were less likely to
require aid when walking.®

Local recurrence in osteosarcoma is clinically
distinct from metastasis, although associated with a similar
reduction in survival.® One study reports local recurrence

of 9% (18/200) in patients that underwent limb-sparing
surgery at a median of 2.5 years of follow-up.” Twelve (67
%) of those died within 15 months of local recurrence.”

Five- and ten-year survival in patients with local
recurrence were 29% and 10%, respectively, and five-year
overall survival rate was significantly better for patients
with late relapse compared to patients with early relapse
(within one year after primary diagnosis).>'°

Durnali et al,, in a retrospective study with 240
patients with high-grade osteosarcoma concluded that
surgical resection of recurrent disease and metastasectomy
extend survival. The role of chemotherapy for recurrent
disease is unclear and much less defined than that of
surgery, although in a few studies about relapsed patients,
salvage chemotherapy correlated with more prolonged
survival .4

Status after wide resection including proximal tibia
and fibula, and reconstruction with proximal tibia
endoprosthesis (MUTARS®).

Figure 2
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Presence of a mass of extensively calcified in soft tissues measuring 62 mm in maximum axial diameter,

contacting the ipsilateral popliteal artery.

The best approach to manage a local relapse near a
prosthesis or allograft remains unknown, and it is unclear
whether further limb salvage should be attempted with the
potential risk of obtaining marginal or even unintentional
positive resection margins.” Conversely, it is unknown
whether amputation at this point will affect an already
poor prognosis and does not appear to provide significant

survival benefit.”?

Nathan et al. based on the prognostic strata,
determined an algorithm for the patient with local
recurrence.’ In this case, without metastasis who develop
local recurrence within one year of primary resection
advocate chemotherapy before resection to improve
resection margins and treat micrometastatic disease.’

m Bypass of popliteal vein with PTFE prosthesis, and popliteal artery with contralateral saphenous vein.
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This case reports conventional osteosarcoma of
proximal tibia treated initially with limb-sparing surgery
with wide resection and reconstruction with proximal
tibia endoprosthesis. Although a free margin (G3 ypT1
RO) and high chemotherapy-associated tumor necrosis
(Grade 3 according to Rosen) were obtained, a soft tissue
local recurrence at the popliteal fossa with encasement
of popliteal vascular bundle occurred. Different studies
report local recurrence after negative margins and
favourable local response to chemotherapy. This may
suggest that finding the involved margin contributing to
local recurrence after a favorable response to preoperative
chemotherapy is more difficult.® Furthermore, there is a
lack of evidence showing the histopathological correlation
between tumor percent necrosis and local recurrence.®"
However, tumor percent necrosis greater than 90% after
neoadjuvant chemotherapy had a significantly better
overall survival, as it has been correlated with lower rates
of pulmonary metastasis.>'® In this case, a lesion at first
deemed unresectable was successfully managed due to
multidisciplinary teamwork with tumor resection and
arterial and venous revascularization. For the venous
bypass, using a saphenous venous graft was excluded
due to the requirement of a larger gauge and a longer
extension, which could make this procedure more complex
or even impossible. The PTFE prosthesis was chosen to
solve these problems. Wide margin resection and vascular
reconstruction showed oncological effectiveness until
present and an excellent functional outcome, providing
less morbidity and better quality of life.

CONCLUSION

Local management of recurrent osteosarcoma in
a previously reconstructed limb is highly individualized.
Preservation of lower limb function is possible using
reconstruction techniques of bone, nerves and vessels to
improve functional quality of patients even in those whose
clinical prognosis is poor.
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