

Simultaneous Pulmonary and  Inferior Vena Cava
Thromboembolism Secondary to Pelvic Osteosarcoma
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Summary: Thromboembolism presenting with malignancy is com- mon in adults but rare in children. We describe  the case of a

17-year-old boy admitted to our hospital with syncope. Computed
tomography revealed thromboembolism in both the lungs. Mag-
netic resonance imaging found thromboembolism in the inferior
vena cava and a large heterogeneous mass in the pelvis. Pelvic
osteosarcoma  was  conﬁrmed  by computed  tomography-guided
biopsy. Despite intensive chemotherapy and local radiation, only
transient response was noted, the tumor remaining unresectable.
To our knowledge, this is the ﬁrst reported case of simultaneous
pulmonary and inferior vena cava thromboembolism secondary to
pelvic osteosarcoma in children. We also emphasize syncope as a
unique feature  of pulmonary  thromboembolism.  Accordingly,
thromboembolism should be kept in mind as the ﬁrst manifestation
of occult malignancy, even in children.
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steosarcoma  is the  most common primary bone malignancy, tending to metastasize to the lungs or
other bones.1 Osteosarcoma arising in the pelvis is rare, but the prognosis is very poor.2,3 Thromboembolism is a seri- ous complication in elderly cancer patients,4,5  yet rare in children. Here, we describe a 17-year-old boy with simul- taneous pulmonary and inferior  vena cava (IVC) throm- boembolism secondary to pelvic  osteosarcoma presented with syncope. According  to our knowledge, no case of a child with simultaneous  pulmonary and IVC  throm- boembolism secondary to pelvic osteosarcoma is reported in literature.

CASE REPORT
A 17-year-old boy was admitted to our hospital for a syncope episode, wherein he fell down from a standing position. On waking after several  minutes,  he  manifested  shortness  of breath.  One month  before admission,  he experienced lower  back pain after
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exercising and was diagnosed with trauma injury at the local clinic. There was no associated headache, dizziness, emesis, increasing fatigue, or weight loss. No symptoms or signs associated  with thrombosis appeared in his past and/or family history. Physical examination showed normal breath and heart sounds, no palpable mass or lymph nodes. His right thigh had mild swelling but without erythematous change. Laboratory  examination revealed abnormal results:  for example,  serum  alanine aminotransferase  79 IU/L (reference, 5 to 40), aspartate aminotransferase  81 IU/L (reference,
5 to 34), troponin  I 1.22 ng/mL (reference, <0.5), and D-dimer
(enzyme-linked  immunosorbent  assay) 6285.08 ng/mL  (reference,
<500). Hemoglobin,  leukocyte  count, platelet count, lactate
dehydrogenase,  serum glucose,  blood urea nitrogen,  creatinine,
bilirubin, total protein, albumin, and electrolyte  levels were all
within  normal  limits, as were protein  C, protein  S, and antith-
rombin III activity  levels. No antiphospholipid   antibodies  were
found. No such mutations at prothrombin G20210A, factor V
Leiden, and C677T  homozygous-type methylenetetrahydrofolate
reductase gene were detected.
Chest x-rays and echocardiography   were  unremarkable,
whereas electrocardiogram  showed normal  sinus rhythm. Com-
puted tomography (CT) of the chest revealed thromboembolism  in
both the pulmonary  arteries (Fig. 1). Abdominal  magnetic reso-
nance imaging (MRI) revealed a heterogeneous enhanced mass in
the  right iliac fossa with iliac bone involvement,  and throm-
boembolism in the bilateral common iliac veins. There was also a
positive “thread and streaks sign” in the proximal right common
iliac vein and IVC (Fig. 2). CT-guided biopsy of the mass and light
microscopy of specimen revealed osteosarcoma (Fig. 3). Immuno-
histochemical  staining of CK, vimentin,  S-100, smooth  muscle
actin, and desmin all tested negative,  so the proﬁle  pointed to
osteosarcoma.
He started treatment of low-molecular–weight heparin (enox-
aparin, 60 mg/d)  due to pulmonary and IVC thromboembolism.
Because the tumor was so large and unresectable, we administered
him intensive chemotherapy: for example, high dose of methotrexate
(12 g/m2), doxorubicin (75 mg/m2), cisplatine (120 mg/m2), ifosfamide
(12 gm/m2), and etoposide 500 (mg/m2). After enoxaparin and 4
courses of chemotherapy, follow-up abdominal MRI showed mild
shrinkage  of  the  pelvic tumor;  D-dimer  level  also decreased.
Unfortunately, the tumor progressed after subsequent chemotherapy.
As it was still unresectable, we changed his chemotherapy regimens to
cyclophosphamide, carboplatin, carboplastine, and oxaliplatin. Pal-
liative local radiation was also given, but transient response noted. At
present, he survives 23 months after diagnosis; opioids are needed as
palliatives for severe tumor pain.
DISCUSSION
Thromboembolic  event is a serious complication  in adult cancer patients,1,4,5  often the ﬁrst manifestation of occult malignancy. About 7% to 25% of children with thrombosis   have  an underlying  malignancy,  especially osteosarcoma,6–9   albeit few cases  of pulmonary  throm- boembolism arising from sarcoma have been reported.6,10–12
To our knowledge, this is the ﬁrst reported case in literature
of simultaneous pulmonary  and IVC thromboembolism
secondary to pelvic osteosarcoma in children.
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FIGURE 1.  Postenhanced, reformatted coronal  computed tomo- graphy  at   arterial   phase   revealed   filling  defects   in  bilateral pulmonary arteries  (white  arrows)  indicated thromboembolsim.
The pathogenesis of thromboembolism in cancer is multifactorical,  such as  intravascular   tumor extension, vascular  endothelial  damage,  stasis  of blood ﬂow, or hypercoagulation.13   Our patient  has no preexisted  risk factors or underlying disease of coagulopathy. Because it is dangerous and there is no beneﬁt to perform biopsy of thromboembolism,  pathogenesis of thromboembolism in our patient could only be speculated by the radiographic ﬁndings. CT and MRI play important roles in evaluating patients with cancer, not only in detecting, characterizing, but also in determining the extent of thromboemblism.14
The enhancement  that occurs  within thromboembolism
may be linear,  thread-like,  or string-like in appearance,
producing  threads and streak signs, and these are opaciﬁed
tumor vessels. The mass-like enhancement within throm-
bosed vessels are enhanced tumoral  soft-tissue components.
These ﬁndings indicate tumoral thrombosis.15 In contrast
to the  enhancement,  no obvious enhanced  portion in
thrombosed  vessels may be caused by hypercoagulation or
relative hypovascular  tumor part. In our patients, both
direct intravascular extension of enhanced tumor into the
right iliac vein up to the IVC and nonenhanced throm-
boembolism in bilateral iliac veins, IVC, and separately in
bilateral pulmonary arteries could be found.
Syncope frequently prompts hospital admission among
older patients, but rarely in children or adolescents. Etiology
can be diﬃcult to ascertain, no speciﬁc cause is found in as
many as 50% of patients with syncope.16  In a report by
Thames  et al,17  syncope  was the initial or predominant
presenting  feature  in 13%  of patients  with pulmonary
thromboembolism.  Syncope has therefore been called “the
forgotten sign” of pulmonary thromboembolism that may
trigger vaso-vagal reﬂex leading to neurogenic syncope, or
pulmonary hypertension leading to right-to-left ﬂow across
the patent foramen ovale, thus exacerbating hypoxemia.18,19
Our patient with pulmonary thromboembolism presented
with syncope initially;  it is vital to consider  pulmonary
thromboembolism in the diﬀerential diagnosis of syncope,
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FIGURE  2.  Gadolinium-enhanced  abdominal  magnetic   reso- nance imaging in coronal  section  revealed  a  6.0   4.8 cm  het- erogenous enhanced mass (M) in right iliac fossa with iliac bone involvement  that   showed high  signal  intensity.   Filling defects within  bilateral  common iliac veins with no enhancement  (black arrows)  extending to  inferior vena  cava  (IVC) indicated throm- boembolism.  Some   streak   enhancement  within   IVC  (white arrows)  also appeared, indicating tumor thrombus.
even in children, and then to identify the possibility of cancer in such patients.
Osteosarcoma is the most common primary malignant
bone tumor in adolescents  and children.  Pelvic osteo-
sarcoma is diﬃcult to resect; most tumors  found in the
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FIGURE 3.  Histologic  analysis  of  the  mass  reveals  spindle  cell tumor characterized by highly  anaplastic, pleomorphic nucleus accompanied by  amorphous  intercelluar osteoid   as a  result  of mineralization (hematoxylin and  eosin,     400).
pelvic region are  large and respond  poorly to chemo- therapy,20  as a result of which the overall survival rate of these patients (20% to 47%) is far worse than that of cases of extremity osteosarcoma.21 This patient’s tumor was too large and unresectable,  showing  transient  response  to multiple drugs of chemotherapy. Paz-Priel et al6  reported
16% of children with sarcoma developing thromboembolic events,  but only 1 death  was thought  to be related  to thrombosis  (2.2%). Poor prognosis  in this patient  was associated with unresectable pelvic osteosarcoma.

In conclusion,  pelvic  osteosarcoma poses the possi-
bility of thromboembolism to the pulmonary  vessels and
vena cava system. Meticulous  imaging studies such as CT
or MRI is necessary for diagnosing primary or metastatic
tumor, or thromboembolic events. Syncope should be taken
into consideration of pulmonary thromboembolism, and
malignancy also should be kept in mind for such patients,
even children.
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