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Chondroblastic osteosarcoma of maxilla,
a patient with Li-Fraumeni syndrome

Chondroblasticky osteosarkom maxily,
pacientka s Li-Fraumeni syndromem

Abstract

Osteosarcoma of the jaw is a very rare and highly malignant tumor, which could be a manifestation
of Li-Fraumeni syndrome — an inherited cancer syndrome characterized by a high frequency
and wide spectrum of early onset neoplasms. Incidence of jaw osteosarcoma is only about
0.07/100,000 per year. The tumor’s stage and possibility of complete surgical removal have the
biggestimpact on patient prognosis. Because rare, osteosarcomas are often misdiagnosed initially,
which delays treatment and worsens the prognosis. We present a 32-year-old female patient with
Li-Fraumeni syndrome and initially misdiagnosed chondroblastic osteosarcoma. After incomplete
resection and early local recurrence, which completely filled the defect after subtotal maxillectomy,
we achieved curative response and more than 7 years disease-free survival with chemo-radiother-
apy. Furthermore, we describe symptoms, diagnosis, and treatment of this rare disease, and also
focus on Li-Fraumeni syndrome. Outcome of this case report disagrees with the widely held tenet
that chemo-radiotherapy of osteosarcoma of the jaw is considered only a palliative treatment,
unexpected response of some tumors to treatment, and the role of p53 mutations still are not clear
and are the object of extensive investigations.

Souhrn

Osteosarkom celistnich kosti pfedstavuje velice vzacny a vysoce zhoubny novotvar, ktery mize byt
jednim z projevi Li-Fraumeniho syndromu — dédi¢ného onemocni, charakterizovaného vysokou
pravdépodobnosti ¢asného vzniku Sirokého spektra malignich nadord. Incidence osteosarkomd
Celistnich kostf je asi 0,07/100 000. Progndzu pacienta nejvice ovliviuje staddium tumoru a moznost
kompletniho radikdlniho odstranéni nadoru. Vzhledem k vzacnosti tohoto onemocnéni byvajf
osteosarkomy celisti zpocatku casto $patné diagnostikované, coz vede ke zpozdéni v zahajeni
lécby a zhorsenf progndzy. V tomto ¢lanku prezentujeme pfipad 32leté pacientky s Li-Fraumeni
syndromem postizené chondroblastickym osteosarkomem, ktery také nebyl v Gvodu spravné
diagnostikovén. Po nekompletni resekci a ¢asné lokalnf recidivé, kterd zcela vyplnila defekt po
subtotalni maxilektomii, bylo chemoradioterapii dosazeno kurativni odpovédi a vice nez 7letého
preziti bez navratu onemocnéni. Déle ve sdélenf popisujeme pfiznaky, diagnostiku a lé¢bu tohoto
vzacného onemocnéni a také se zaméfujeme na Li-Fraumeniho syndrom. Zajimavosti tohoto
pfipadu je kurativni odpovéd osteosarkomu po podéani chemoradioterapie, kterd je vseobecné
pokladand jen za paliativni [é¢bu. Necekand odpoved nékterych nadort na Iécbu, stejné jako role
mutace genu p53 stale nejsou zcela objasnény a jsou pfedmétem rozsahlého vyzkumu.
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Introduction

Osteosarcoma is highly malignant bone
tumor in which mesenchymal cells produce
osteoid. There are three histological sub-
types of osteosarcomas - osteoblastic,
chondroblastic and fibroblastic, depend-
ing on predominance of the neoplastic
component. Although they are the second

most common primary malignant bone
tumor after multiple myeloma, they are
still very rare [1]. Incidence of osteosarcoma
of the jaw is about 0.07 case per 100,000 po-
pulation per year [2]. Men develop osteo-
sarcoma more often than women (about
60% of patients with jaw osteosarcoma
are men) [1,2]. There are some differences

between osteosarcomas of the jaw and those
of the long bones, which are more common.
The peak incidence for jaw osteosarcoma is
in the 3-4™ decade, while the average age
of occurrence of conventional osteosarcoma
is about decade earlier [1,2]. Also, in bio-
logical behavior osteosarcoma of jaws dif-
fers from conventional osteosarcomas by
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Fig. 1. MRI coronar view — demonstrates
large mass in the maxilla extending to the
nasal cavity, also causing bulging and de-
struction of hard palate.
Obr. 1. MR koronarni pohled - zobrazuje
masivni hmotu v horni ¢elisti az do nosni
dutiny, coz také zplsobuje deviaci a de-
strukci tvrdého patra.

a lower incidence of metastasis and better
prognosis, on the other hand the radical
surgical treatment as well as radiotherapy of
sarcomas of the bones of theface can change
negatively and influence quality of life, due
to function deficits and esthetic of the face,
especially when healing complications
after radiotherapy occur [1-4]. The etiology
of osteosarcoma of the jaws is not known,
it has been associated with radiotherapy,
Paget disease, trauma, etc. Osteosarcomas
are also characteristic for Li-Fraumeni
syndrome (LFS), which is a rare, dominantly
inherited cancer syndrome characterized
by high frequency of early onset and
a wide spectrum of neoplasms. Most com-
mon are sarcomas, premenopausal breast
carcinomas, carcinomas of the lung, skin,
pancreas and adrenal cortex, leukemia,
and brain tumors [2,3,5-8]. Classic LFS was
defined as proband, with sarcoma diag-
nosed under age 45 years, who has a first
degree relative with any cancer under
45 vyears, and another first- or second-
degree relative with either any cancer under
45 years or a sarcoma at any age [9].

Case report

A 32-year-old woman was referred to the
Department of Oral and Maxillofacial Surgery,
University Hospital Brno, for gradually enlarg-

Fig. 2. MRI transverse view — sarcoma in
the right maxilla, obstructing right part of
nose, deviating nasal septum and expan-
ding into infratemporal fossa.

Obr. 2. MR pfi¢ny/transverzélni pohled -
sarkom v pravé maxile, obstrukce pravé
¢asti nosu, odklonéni nosni prepéazky

a rozsifeni do infratemporalni fossy.

ing swelling on the right side of the hard
palate. For about a month her dentist treated
the condition as odontogenic infection, by
extraction of the second right upper molar,
which was not vital. She also complained
about pressure in the right maxilla. Intraoral
examination demonstrated an extraction
socket without any pathology, and painless,
firm swelling of the right hard palate. Patient
history reveled a high risk for malignant
disease caused by the presence of LFS and
p53 mutation in patient’s family. The patient
in the past underwent genetic testing and
she is a p53 germ-line mutation carrier. The
patient had not informed her dentist about
this condition. Panoramic radiography and
Water's view of skull revealed a radiopaque
mass in the right maxillary sinus. An incisional
biopsy was performed, but microscopic
examination showed only chronic inflam-
matory infiltration.

Continuing suspicion of a malignant lesion
led us to further investigation. Another
incisional biopsy and head CT scan were
performed. Histopathological examination
of the second specimen established the final
diagnosis of high grade (G3) chondroblastic
osteosarcoma with TP53 mutation in 100%
of the tumor cells. The CT image showed
a lesion inside the right maxillary sinus
extending to the nasal cavity, ethmoidal

cells, and pterygopalatine fossa. For better
anatomic definition, a head MRI was
performed (Fig. 1, 2). Bone scintigraphy,
chest CT scan, and ultrasonography of neck,
abdomen, and pelvis showed no metastatic
spread of osteosarcoma. During 2 weeks
there was visible local progression of the
disease; tumorous spread to the vestibule,
and also onto the alveolar ridge. Patient
started to complain about nasal obstruction.
Patient underwent subtotal maxillectomy,
but the tumor was too large and not
amenable to complete surgical intervention,
mainly in the pterygopalatine fossa. Local
recurrence began soon after surgery and
the tumor mass completely filled the defect
after previous operation. The oncologists
decided to use palliative chemother-
apy and radiotherapy. After four cycles of
chemotherapy (doxorubicin, cisplatina)
(the 3 and 4™ cycles of chemotherapy
were reduced 25% for poor tolerance and
toxicity), and locoregional radiotherapy
572 Gy (26 x 2.2 Gy), complete remission
of the disease was achieved. Almost 7 years
after adjuvant therapy, the patient was
without recurrence of the tumor. The defect
after subtotal maxillectomy was covered
with an obturator prosthesis, with good
function and esthetic, no impaired wound
healing after chemotherapy and radiother-
apy had occurred and good quality of life
was achieved.

Discussion
Osteosarcoma is a highly malignant, but
rare, tumor. Its incidence is about 1 case per
100,000 persons, with approximately 4% to
8% arisingin the jaw. As a result, with few case
reports or retrospective studies available,
diagnosis, mainly in the early stages, is made
more difficult [2,3,10,11]. In August's review
of 30 osteosarcomas of the jaw 13 were
initially misdiagnosed as odontogenic
infection, as in the case presented here [3].
Differential diagnosis of chondroblastic
osteosarcoma, besides inflammation, in-
cludes fibrous dysplasia, Paget’s disease,
high-grade carcinoma, Ewing’s sarcoma,
and chondrosarcoma, which has similar
histological features but better prognosis
and lower potential for metastasis than
chondroblastic osteosarcoma [12-14].
Symptoms of osteosarcomas of the jaws
are not specific. Most patients complain
of a mass or swelling, about half of the
patients suffer pain; other symptoms are
loose teeth or displacement of teeth,
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paresthesia, toothache, bleeding, and nasal
obstruction. Radiological appearance may
be a radiolucent, radiopaque, or mixed.
In a study of 46 patients with craniofacial
osteosarcomas the dominant pattern in
mandibular tumors was osteoblastic, while
in other craniofacial areas it was osteolytic.
Plain films are of limited worth, while CT
provides perfect anatomic definition of the
tumor, and MRI is even more effective [15].
Histological evaluation of the biopsy
specimen is always necessary to confirm
diagnosis. Also, in the case presented the
patient’s report of hard palate swelling was
initially misdiagnosed as inflammation.
The patient was later discovered to have
LFS and is a p53 germ-line mutation carrier.
This syndrome is characterized by a high
frequency of early onset of various tumors.
It is a rare condition, with mutations of
p53 identified in 60% to 80% of families with
LFS [16,17]. Wu et al. report that men with
germ-line p53 mutation have 151-fold higher
odds of developing cancer than those with
no mutations; women have even higher
odds - 1.075-fold. Lifetime risk of cancer was
estimated at about 70% in males, and nearly
100% in females in LFS families [18,19].

There is still ethical controversy about
genetic testing of possible p53 mutation
carriers, especially in children. The patient
in this case is the mother of two children,
6 and 11 years old, who have not been
tested yet. The data show the importance
of screening and follow up of individuals
with LFS; nevertheless, no international
consensus on clinical surveillance recom-
mendations has been established. There are
varying strategies in different countries. For
example in the United States the National
Comprehensive Cancer Network published
the following guidelines: monthly breast self-
exam starting at age 18; clinical breast exam
every 6 months starting at age 20-25 or
5-10 years before the earliest known breast
cancer in the family; annual mammogram
or breast MRI starting at age 20-25; discuss
option of risk-reducing mastectomy; annual
physical exam, especially focused on skin
and neurological assessment; colonoscopy
every 2-5 years; additional organ-targeted
surveillance based on family history [20]. The
goal of screening is early establishment of
a correct diagnosis, and curative treatment
of tumors.

One difficulty with disease surveillance in
LFS patients is that the spectrum of tumors
is very wide and may be found in almost

every site of the body. So, every doctor tak-
ing care of a patient with LFS, including the
dentist, should be aware of the high risk of
malignant disease to avoid delayed tumor
recognition. For osteosarcomas of the jaw
that are too large for radical resection the
prognosis is very poor. In Clark’s review of
66 patients the recurrence rate for large
tumors was 80% within 24 months, and with
recurrence, the chances for survival were
greatly decreased [1].

The presented case is interesting for
several reasons, some of them are in
disagreement with widely held tenets. First,
chemotherapy and radiotherapy alone are
generally considered to be palliative, with
mortality estimated to be 100% [3]. In this
case, early local recurrence completely fil-
led the postoperative defect before any
adjuvant therapy was set, but after chemo-
radiotherapy complete remission was
achieved, with no evidence of recurrence
after almost 7 years. Second, the basis
of tumor response to cancer treatment
is still poorly understood; according to
some studies tumor cells with mutations
in p53 resist apoptosis, chemotherapy,
and radiotherapy [21-27]. The response
to chemotherapy and radiotherapy in the
presented case was unexpected, with
a curative outcome despite the patient
being a p53 germ-line mutation carrier.
Third, there is controversy about radiother-
apy in patients with LFS. p53 germ-line
mutation carriers have abnormal sensitivity
to radiogenic carcinogenesis, and there
is evidence that radiation-induced tu-
mors frequently occur in the radiation
field, radiotherapy also carries a risk of
osteoradionecrosis of the jaw, xerostomia,
radiation dermatitis, delayed wound healing
and so on. So, it is believed that, if possible,
radiotherapy should be avoided [6,28]. In this
case, after very early local relapse, with very
poor long-term prognosis, and knowledge
that radiation-induced tumors occurred
with latency often longer than 10 years, the
oncologists decided to use a combination
of radiotherapy and chemotherapy to
achieve the best possible control of local
spread.

After almost 7 years, patient is without
any clinical or radiological sign of recur-
rence. Careful long-term follow-up of
patients with LSF is crucial. Individuals
with the p53 mutation are also at very
high risk of developing secondary tumors,
and radiation-induced sarcoma as a late

sequel of radiation therapy. The goal of
this article was to present and describe
a rare tumor and syndrome with an
unexpected curative response to palliative
treatment.
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