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Abstract

Osteosarcoma is a bone tumor that consists of malignant cells that produce immature bone. Is a bone tumor that
develops during periods of rapid growth in adolescents and young adults. It is the most common type of bone
cancer in children and adolescents.

The diagnosis and treatment of patients with osteosarcoma requires a multidisciplinary team approach. Resection
of maxillary tumours remains a surgical challenge due to the possible aesthetic and functional secuelae.

We present herein the case of a 15 year-old female with an osteoblastic osteosarcoma of the left maxilla. It was trea-
ted with eight cycles of neoadjuvant chemotherapy, followed by a total left maxillectomy. Resection was performed
through a modified Ferguson-Weber approach, using a titanium mesh to reconstruct the orbital base and the maxi-
llary process. A palatal obturator was placed at the same time. The use of a three-dimensional model by stereolitho-
graphy is extremely helpful in planning and performing the maxillectomy, as well as the facial reconstruction.
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Introduction

Osteosarcoma is an osteoid-producing malignant me-
senchimal tumor. In Mexico City, bone tumours account
for the third most common cancer seen in adolescents
and young adults, and the sixth most common malignant
tumour in the younger population (1).

Worldwide, osteosarcoma is the most common primary
malignant bone tumor, accounting for 5% of all tumours
in children, and 9% of all sarcomas. Patients show a
peak incidence related to puberty, between 10 and 14
years of age for girls, and between 15 and 18 years for
boys (2). The rapid growth-rate during this time of life
might explain its higher incidence in this age group.
Less than ten percent of osteosarcomas occur in the head
and neck, with mandibular and maxillary tumours being
most common (3,4).

Due to the high local recurrence rate, en-block comple-
te resection with free surgical margins is essential for
cure. Due to the anatomical limitations and subsequent
cosmetic deformity, this is fairly difficult in tumours in-
volving the facial bones.

Modern navigation systems allow the surgeon to iden-
tify the operative limits with precision, using a three-
dimensional model during the procedure. Computer-
assisted techniques can thus decrease the surgical risks
and mortality.

The stereolithography creates a three-dimensional model
with high accuracy. This enables the surgeon to exactly
plan the areas of resection by determining the macros-
copic limits of the lesion, and facilitates the conforma-
tion of the reconstructing titanium plate as well as the
palatal obturator. It makes the technique safer, shortens
the surgical time, and improves the patients” outcome by
allowing a simultaneous maxillary reconstruction with
better cosmetic and functional results.

The aim of the present work is show this technique of
reconstruction in paediatric patients.

Case reports

We report herein the case of a 15 year-old female refe-
rred to us with an osteoblastic osteosarcoma in the left
upper maxilla. No metastatic disease was found on ex-
tension studies.

On physical examination, the patient presented a 4 cm
mass in the left maxillary sinus. The mass was firm and
well circumscribed, and produced a mild displacement
of the ocular globe (Figure 1a). It extended intraorally
into the left palate as an ulcerated, painful mass, not
crossing the midline, (Figure 1b).

After eight cycles of neoadjuvant chemotherapy, a CT-
scan revealed stable tumoural activity (Figures 1c and
1d). Stereolithography (Figures 1e and 1f) was then per-
formed to adequately plan for the surgical resection and
reconstruction.

Pediatric osteosarcoma of the maxilla.

Fig. 1. Clinical images: a) Clinical images: Left maxillary mass in

a 15-year-old female with mild displacement of the eye. b) Clinical
images: Ulcerated mass extending into the left hard palate. c) Ima-
ging technique: Coronal head CT demonstrates the mass originating
in the left upper maxilla, invading the base of the orbit, the nasal
cavity and the hard palate, d) Imaging technique: CT 3-D recons-
truction showing the mass in the left upper maxilla, invading the base
of the left orbit and the nasal cavity. e) Sterolithography technique:
Lateral view of a stereolithography reconstruction of the patients’
skull demonstrates the extent of the mass, f) Sterolithography techni-
que: Inferior aspect of stereolithography reconstruction depicting the
maxillary osteosarcoma involving the left alveolar process and the

hard palate.

Surgical Technique:

Under general anaesthesia with naso-tracheal intubation,
we performed a modified Ferguson-Weber approach
(Figure 2a), completing the incision at the left gingivo-
labial border up to the second molar, in order to create
a complete facial flap including skin, subcutaneous tis-
sues, and facial expression muscles and nerves (Figure
2b). The tumour was resected “en-block” including the
nasal process, base of the orbit, zygomatic arch, pala-
te, and pterigoid fossa (Figures 3a and b). The defect
was then reconstructed with a titanium mesh (previously
conformed on the plaster model) for the base of the orbit
and the malar bone (Figure 3c), and a palatal obturator
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Fig. 2. Surgical approach: a) Modified Ferguson-Weber approach

with naso-tracheal intubation. The incision begins at the inferior
eyelid line, continuing lateral to the nose and around the alae,
coming down through the lip pilar and into cupid’s bow, cutting the
lip at the midline, and continuing on the gingivo-labial mucosal fold
up to the level of the second upper molar, b) Immediate postoperative
appearance with the facial flap closed in layers, and the preoperati-
vely designed palatal obturator in place.
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constructed preoperatively (Figure 3d).

The patient had an uneventful recovery and was dischar-
ged from the hospital on postoperative day 7, in good
general conditions, tolerating diet and with adequate fa-
cial expression.

The patient then received radiotherapy for local con-
trol and several cycles of adjuvant chemotherapy. She
unfortunately suffered a relapse nine months after the
procedure, for which she underwent a re-excision of the
tumour and continued adjuvant chemotherapy.

She is alive and well 18 months later, with no physio-
logical secuelae, and following the standard follow-up
protocol.

Discussion

According to their histology, osteosarcomas can be os-
teoblastic (50% of cases), chondroblastic (resembling
cartilage — 25%), and fibroblastic (the remaining 25%
of cases) (4).

Osteosarcomas are highly malignant tumours. Eighty
percent of patients are considered to have micro-metas-
tatic disease at diagnosis, and ninety percent of clinical

b

Fig. 3. Surgical technique: a) Facial flap including skin, subcutaneous tissue, muscles and facial nerve in order to preserve
facial expression. The tumor is seen destroying the periostium of the left upper maxilla, b) The tumor is being resected “en-
block” by cutting the maxilla with a saw, with free margins around the mass. Measurements for the exact cut where taken
from the stereolithography model, c) Complete left maxillectomy demonstrates the nasopharynx and the cut through the
midline in the palate, d)An L-shaped titanium mesh has been placed to reconstruct the base of the orbit as well as the malar

process.
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metastases occur in the lungs (5).

A plain film can suggest the diagnosis with lythic, blas-
tic or mixed bone lesions, cortical destruction, and soft
tissue involvement.

CT-scan and MRI are useful to define the tumour exten-
sion within the bone, as well as into the surrounding soft
tissues and neurovascular bundles (6).

Since the 1970°s chemotherapy has improved survival
by managing undetected micro-metastatic disease, crea-
ting tumour necrosis, and allowing complete resections
after tumour shrinkage and decreased tumour vascula-
rity (6).

Using data from the CT-scan or MRI, stereolithogra-
phy creates a 1:1 size three-dimensional model of the
patient’s skull (7,8). Models are reproduced with 99%
accuracy (9), thus, they have proved to be invaluable to
limit the margins of resection, conforming the maxillo-
orbital plate, and designing the palatal obturator.
Resection of maxillary tumours in paediatric pa-
tients might produce important anatomic, physiologic
(swallowing, mastication and phonation), and psycholo-
gical secuelae (10). It also produces fluid exchange bet-
ween the mouth and the nasal cavity, with a consequent
bacterial normal flora change. Food residue in the nasal
cavity presents a risk for aspiration.

These problems can be palliated by using palatal obtu-
rators which improve the patients quality of life and ps-
ychological well-being (10). Palatal obturators ought to
be low-weight, stable, comfortable, hypoallergenic, and
capable of remodelling the face contour as well as the
lost physiologic functions for the patient.

Our case shows step by step an example of this techni-
que.

In conclusion Osteosarcomas should be treated at refe-
rral centres, by a multidisciplinary team (Oncologists,
maxillofacial and head and neck surgeons, radiothera-
pist, maxillofacial prosthodontist and plastic surgeons)
with experience managing these lesions. Modern techno-
logy enables us to create actual size, three-dimensional
models of the patients” skull. The procedure can then be
better planed, favouring complete tumour resection, and
simplifying the maxillofacial reconstruction.
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