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Periosteal osteosarcoma and Marfan's syndrome:
A case report and literature review
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Abstract. Periosteal osteosarcoma (POS) is a rare primary
malignant bone tumor arising from the surface of long bones.
In addition, Marfan's syndrome (MFS) is an infrequent heredi-
tary autosomal dominant connective tissue disorder with high
penetrance and variable phenotypes, which primarily affects
the ocular, skeletal and cardiovascular systems. The present
study reported a case of POS and MFS co-occurring in a child.
A 6-year-old girl with MFS presented with pain, swelling and
deformity in the right thigh following a fall. The patient was
diagnosed with a right femoral shaft fracture and underwent
open internal fixation surgery at a local hospital. At 2 weeks
following surgery, the patient's parents observed increased
swelling in the right thigh and thus, revisited the clinic. X-ray
examination revealed extensive osteotylus around the fracture
site and the clinician decided to remove the internal fixation.
Following removal of the implant, aggravated swelling and
superficial venous engorgement were observed. The patient
was then admitted to Nanfang Hospital, where magnetic reso-
nance imaging was performed, which identified symptoms of
an abnormal periosteal reaction with bone erosion, indicating
POS. The patient underwent a wide resection of the tumor and
the histopathological examination confirmed the diagnosis of
POS. No recurrence was identified at 9 months postoperatively.
In conclusion, the present case report may result in increased
awareness of the possibility of malignant bone tumors in a
hereditary patient with osteotylus overgrowth following frac-
ture surgery; in addition, the present case indicated a possible
correlation between POS and MFS.
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Introduction

Osteosarcoma is a frequent primary malignant bone tumor with
predilection in children and adolescents (1), the oncogenesis of
which has been reported to be partially associated with trans-
forming growth factor 3 (TGF-f) (2). Periosteal osteosarcoma
(POS), an intermediate-grade chondroblastic osteosarcoma
arising from the surface of the long bones, accounts for <2%
of all osteosarcomas (3,4). Previous studies have demonstrated
that certain hereditary diseases including Rothmund-Thomson
syndrome, Bloom syndrome and Li-Fraumeni syndrome may
increase the risk of osteosarcoma (5,6).

Marfan's syndrome (MFS), a rare autosomal dominant
hereditary disorder of connective tissue, primarily affects
the ocular, skeletal and cardiovascular systems, with high
penetrance and variable phenotypes (7). MFS was reported
to be associated with perturbations in TGF-§ biology,
which were commonly found to result from mutations in the
fibrillin-1 gene (8,9). One previous study reported the simul-
taneous occurrence of MFS and osteosarcoma of the foot in a
patient (10). However, it remains to be elucidated whether POS
is associated with MFS.

The present study reported a case of POS and MSF
co-occurring in a 6-year-old girl, the former of which induced a
pathological femoral shaft fracture. The present report described
the process of the disorders and reviewed the relevant literature.

Case report

Overview. A 6-year-old girl visited the clinic of Nanfang
Hospital, Southern Medical University (Guangzhou, China)
with aggravating swelling in the right thigh following two
previous surgeries of internal fixation and implant removal,
which were performed due to a femoral shaft fracture in her
right leg. The present study was approved by medical ethics
committee of Nanfang Hospital. Written informed consent
from the patient's family was provided, and the patients'
records were anonymized and de-identified prior to analysis.

Medical history. Abnormal symptoms were denied prior to the
presentation of the fracture in the patient. A blood relationship
between the patient's parents was also denied. The patient's
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Figure 1. X-ray image of the patient. Preoperative X-ray demonstrating exten-
sive osteolytic destruction, asymmetrical periosteal reaction with Codman's
triangle and cortex thickening in the femoral shaft.

father had previously received a diagnosis of MFS; however,
heredity disorders were not present in other members of
the family.

Initial presentation. Subsequent to a fall during exercise, the
patient presented with pain, swelling, deformity and disability
in the right thigh. Radiograph images performed at a local
hospital revealed a single fracture in the right femoral shaft.
The patient was admitted and received fracture fixation surgery
a week later. Symptomatic treatment and nutritional support
were administered postoperatively. At 2 weeks post surgery,
aggravated swelling was observed and the patient returned to
the local hospital. X-ray examination revealed the formation
of an extensive osteotylus in the affected site. The patient was
readmitted and underwent removal of the implant 1 month
following the initial surgery. Aggravated swelling appeared
again, accompanied with superficial venous engorgement
following the second surgery. The patient was then brought to
Nanfang Hospital.

Medical examination. The patient was 123 c¢m in height and
24 kg in weight. Physical examination revealed a normal
spinal curvature and a long slender neck. The upper to lower
segment ratio was 0.82. Joint hypermobility was identified in
the patient's hands and fingers. Optic examination showed a
slight impairment in both of the eyes. The circumference at
10 cm above patella of the right thigh was 52 cm, compared
with 31 cm in the left thigh. In addition, tension blisters as well
as superficial venous engorgement were observed. However,
the sensation of the affected limb was normal.

Laboratory results demonstrated significantly increased
serum levels of white blood cells (28.73x10°/1; normal
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range, 3.5-9.5x10%/1), C-reactive protein (81.1 mg/l; normal
range, 0-5 mg/l) and alkaline phosphatase (976.4-1100 U/I;
normal range, 50-400 U/l). However, the serum erythrocyte
sedimentation rate (21 mm/I) was only slightly elevated
compared with the upper value of normal range (20 mm/I).
Radiograph images revealed extensive osteolytic destruction,
asymmetrical periosteal reaction with Codman's triangle
and cortex thickening, which indicated the possibility of
osteosarcoma. No X-ray abnormities were identified in the
hip or the knee (Fig. 1), nor in the chest. Magnetic resonance
imaging (MRI) of right thigh revealed abnormal signals in
T, and T,-weighted images (Fig. 2A-C). Spinal MRI revealed
a biconcave sign in the partial vertebral bodies (Fig. 2D).
An electrocardiogram demonstrated normal sinus rhythms
without other types of arrhythmia. In addition, an echocar-
diograph revealed normal sizes and motions of the ventricles,
atria and valves. MFS was diagnosed according to the afore-
mentioned clinical features and the associated family history.

Operative procedure and postoperative follow up. Osteo-
sarcoma was suspected, based on the following factors: i)
Extensive osteotylus was observed <1 month after fracture;
ii) extensive osteolytic destruction, asymmetrical periosteal
reaction with Codman's triangle and cortex thickening were
observed (Fig. 1); and iii) clinical symptoms and laboratory
tests also indicated abnormalities, including tension blisters
and superficial venous engorgement, as well as signifiantly
increased serum levels of alkaline phosphatase, white blood
cells and C-reactive protein. Thus, radical resection of the
tumor was proposed according to the limb salvage require-
ment of the patient as well as the patient's parents. Surgery
was performed under general anesthesia. During surgery, the
muscles around the femur were observed to have a fatty-like
change and the aberrant bone grew widely around the bone
shaft. The patient underwent thorough resection of the tumor
and reconstruction. Resected tissues underwent histopatholog-
ical and immunohistochemical examinations (Fig. 3A and B).
Histopathological examination revealed marked chondroid
differentiation with hypercellularity and prominent nuclear
pleomorphism. Immunohistochemical examination revealed
positive expression of CD99 (+), osteopontin (+, weakly),
Ki-67 (+, 50%), p53 (+, individually) and S-100 (+), as well as
negative expression of B cell lymphoma 2 (-). Outcomes of the
above examinations confirmed the diagnosis of POS. Postop-
erative radiographs demonstrated that the primary tumor was
resected completely and the intramedullary fixation of the
femur was in place (Fig. 4).

Discussion

Osteosarcoma is one of the most frequent types of primary
malignant bone tumors, accounting for ~15% of all bone
tumors (11). In addition, the incidence rate of osteosarcoma
arising from the surface of the long bones is markedly
lower compared with those from other sites of the bone.
Surface osteosarcomas are classified into three main types,
including parosteal (juxtacortical), periosteal and high-grade
osteosarcoma (12). POS was first reported by Ewing (13) in
1939; subsequently, in 1976, Unni ef al (14) described the
characteristics of POS pathology based on 23 patients. As
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Figure 2. MRI scans of the patient. (A-C) MRI of the right thigh showed heterogeneous high signal intensity on T,-weighted scans. Intermediate signal intensity
on T,-weighted scans was also observed (not shown). (D) Spinal MRI revealed biconcave sign in the partial vertebral bodies. MRI, magnetic resonance imaging.
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Figure 3. Histopathological examination of the resected tumor. Histopathological images of the resected lesion at (A) x10 magnification and (B) x40 magnifica-
tion demonstrated notable chondroid differentiation with hypercellularity and prominent nuclear pleomorphism.

a type of intermediate-grade osteosarcoma, POS predomi-
nantly occurs in males and patients in the second decade
of life (15,16). POS usually arises from the diaphysis or the
meta-diaphyseal surface of the tibia and femur; in addition,
POS is less aggressive and has a better prognosis compared
with other frequent types of osteosarcoma (17,18). However,
controversy still surrounds the treatment of this disease. The
effect of chemotherapy treatment on the prognosis of POS
patients remains indefinite (15), although it often demon-
strates a promising clinical efficacy in the treatment of
osteosarcoma. Grimer et al (15) reported the good prognosis
of POS patients following only resection of the tumor. Thus,

the case in the present study only received resection of the
tumor without chemotherapy or radiotherapy. The role of
the two adjunctive therapy methods in the treatment of POS
requires further investigation.

MFS was first described by Antoine-Bernard Marfan
in 1898. MFS is a rare autosomal dominantly inherited
systemic connective tissue disorder with an estimated preva-
lence of 1-3 per 10,000 (19,20). The disease primarily affects
the cardiovascular, skeletal and ocular systems, with skin,
fascia, lung and adipose tissue occasionally involved (21).
Diet et al (22) indicated that MFS was associated with the
genetic defects in the chromosome loci D,5S,; and DsS,. The
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Figure 4. Postoperative X-rays confirming the complete resection of the pri-
mary tumor and the placement of the intramedullary fixation.

disease exhibited a high penetrance and a marked inter- and
intrafamilial variability (23); however, there remains to be a
lack of effective methods for the treatment of this disorder.
Cardiovascular deformities are the primary fatal factor of
MES; thus, the prevention of life-threatening cardiovascular
complications with MFS is vital. The main strategies for this
include lifestyle modifications, regular echocardiographic
assessment, pharmacological treatment and prophylactic
surgery (24). In the present study, the patient did not present
with any abnormalities of the cardiovascular system.

To the best of our knowledge, only one previous study has
reported a case of simultaneous osteosarcoma and MFS (10);
in this previous case, the osteosarcoma was located in the foot.
Compared with the previous case, the present case had several
different characteristics. Initially, the affected site was the
femur shaft. Additionally, fracture was the main reason that
accounted for the patient's visit to the clinic of a local hospital,
which treated the patient as a simple femoral shaft fracture.
Subsequently, it was revealed the patient suffered from the
co-occurrence of MFS and POS. The simultaneous occur-
rence of these two rare disorders in a patient may indicate a
correlation between MSF and POS. It was previously reported
that heterozygous mutations in TGF-f receptor 2 were associ-
ated with several malignancies and genetic connective-tissue
disorders (25). Previous studies also indicated that TGF-[3 had
a crucial role in the aortopathy of MFS (26-28). In addition,
one study suggested that TGF-f3 was an autocrine factor that
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regulated the growth of human osteosarcomas (2). Therefore,
it may be inferred that TGF-f3 is a potential connection
between the occurrence of MSF and POS.

In conclusion, to the best of our knowledge, the present
study was the first to report a case of simultaneous POS and
MES in a child. The case report identified the characteristics
of POS and key points of the disease in the process of diag-
nosis and treatment. The present study may therefore increase
the awareness of orthopedists on the possibility of malignant
bone tumor in a hereditary patient with osteotylus overgrowth
following fracture surgery. In addition, due to the simulta-
neous appearance of POS and MFS in the present case, it
was suggested that further studies should be conducted to
determine whether there is an association between the two
rare disorders.
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