
Abstract. It is uncommon for patients to present with bone
metastases while the primary tumor is still unknown. The
case of a patient with bone metastases as primary
presentation of leiomyosarcoma, who was diagnosed after a
18F-FDG PET-CT and a CT-guided biopsy of the adrenal
gland is described. If after routine physical, laboratory and
radiological investigations no diagnosis can be made, 18F-
FDG PET should be added to the conventional work-up of
patients with unknown primary cancer. In this way,
unnecessary and enduring suffering of symptomatic patients
may be prevented.

The skeleton is a well-known site for metastases of several
types of cancer and hematological malignancies (1). Of all
newly diagnosed malignancies, the primary site is unknown
in at least 2-5%  of the cases and in only a few cases are the
metastases located in the bone at initial clinical presentation
(2, 3). Although in the majority of patients presenting with
skeletal metastasis the lung (4) is identified as the primary
tumor site, followed by the prostate and the breast, a variety
of other malignancies have been described. In general,
prognosis of unknown primaries is poor and doctor’s delay
in obtaining a diagnosis is not uncommon. Here, a case is
presented of a patient with bone metastases at initial
presentation who was diagnosed with metastatic
leiomyosarcoma of the adrenal gland only after positron-
emission tomography and computed tomography (PET-CT)
and guided histological biopsy were performed. 

Case Report

A 78-year-old male was referred from another hospital to the
Department of Medical Oncology of the Radboud University
Nijmegen Medical Centre because of suspected bone
metastases. Four months previously he had experienced a
sudden pain in his left hemithorax. Further analysis with a
bone scintigraphy, a CT scan of the thorax and abdomen and
an magnetic resonance image (MRI) of the spine were
suggestive of bone metastases. Two random biopsies of the
posterior iliacal crests showed myelofibrosis, but no
malignancy. A biopsy of a painful rib did not reveal any
abnormalities. The consulted pulmonary physician had no
indication of a primary lung malignancy, neither on CT nor
after bronchoscopy.

Upon presentation in the hospital, the patient complained
of pain in his back, thorax and left scapula. In nine weeks, he
had lost 16 kg of weight. His previous medical history
consisted of constipation and pyrosis for eight years, diabetes
type 2, hypertension, stenosis of the aortic valve and chronic
bronchitis. His medication comprised metphormine, acetyl
salicylic acid, lisinopril, hydrochlorothiazide, irbesartan, a
statin, omeprazole, terbutaline inhalations, acetaminophen
and a non-steroidal anti-inflammatory drug. He had at least
20 pack years and consumed four alcoholic beverages a day.
On physical examination, his blood pressure was 170/50 mm
Hg and he had a systolic murmur matching the known aortic
valve stenosis. On examination of the lungs, a prolonged
expirium and basal rhonchi were heard. No abdominal
abnormalities were found, except for an enlarged prostate at
rectal examination. 

Laboratory examination showed hemoglobin 7.8
mmol/L (normal values 8.5-11.0 mmol/L), and gamma-
glutamyl transpeptidase 63 U/L (normal value <50 U/L),
but otherwise no abnormalities. There was no M-protein;
Bence Jones protein in the urine was negative; PSA was
2.5 μg/l and CA19.9 was 13 E/ml (both normal) . A CT
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of the thorax and abdomen showed multiple osteolytic
lesions in the thoracic and abdominal skeleton, an
enlarged left adrenal gland and an enlarged prostate. A
hypodense lesion in the tail of the pancreas was present
and a few lesions in the lungs were suspect for lung
metastasis. The consulted urologist diagnosed benign
prostate hyperplasia. A CT-guided biopsy of a lesion in
the left iliacal bone was performed, which showed
spindle cells, but no classifying diagnosis could be made.
A PET-CT was performed which revealed multiple
lesions in the spine, pelvis, femora, humeri and ribs.
Focally high fluorodeoxy-glucose (FDG) uptake was
observed in the left adrenal gland and the tail, head and
corpus of the pancreas (Figure 1). A CT-guided biopsy of
the left adrenal gland was performed. Histology showed
spindle cells strongly positive for vimentin, smooth
muscle cell isoform 1 and muscle-specific actin (Figure
2); S100 and pankeratin were negative. Based on these
immunohistochemical results, six months after initial
presentation, a diagnosis of leiomyosarcoma was made.

In the course of the diagnostic process, the patient’s
general condition deteriorated further, which made the
commencement of any systemic treatment beyond scope.
Because of increasing back pain, two weeks after diagnosis
he was referred for radiation therapy of the thoracic spine.
One week later he complained of weakness of his left arm
and leg. A CT scan showed multiple brain metastases.
Dexamethasone was started, unfortunately without much
improvement. The patient died 11 days later.

Discussion

Bone pain in elderly patients might have several causes of
which osteoporotic fractures and skeletal metastases are the
top two probable diagnoses. Given the clinical and
radiological presentation of the patient, bone metastases were
highly suspected, and, based on the history of more than 20
pack years and the enlarged prostate on physical examination
and CT, it was more than likely that the patient would be
diagnosed with either primary lung or prostate cancer.
However, thorough examination showed no evidence of a
primary tumor in these organs and only after PET-CT and
biopsy of a mesenchymal metastasis could the ultimate
diagnosis, metastasized leiomyosarcoma of the adrenal
gland, be made. 

Leiomyosarcoma is a rare malignant tumor that originates
from smooth muscle cells. In general, the incidence of bone
metastases from soft tissue sarcoma is low, approximately 7% ,
and routine bone scanning in the work-up of asymptomatic
patients is not recommended (5). Bone metastases as a
presenting symptom of leiomyosarcoma are extremely rare.
Nine other cases with osseous metastases as presenting
manifestation of leiomyosarcoma have been reported in the

literature and have been reviewed by Elhammday et al. (6).
All patients were relatively young (mean age 50 years) and
the metastases tended to involve only one spinal level at the
time of diagnosis. In contrast, the patient in this report was
much older and the disease had spread extensively. The
aberrant course of the disease in the patient is also illustrated
by the development of brain metastases, which is uncommon
for leiomyosarcoma (7). Moreover, the most common primary
localizations of leiomyosarcoma are the uterus, gastrointestinal
tract, retroperitoneum and subcutaneous tissue of the
extremities. In this case, the most obvious site of origin was
the adrenal gland. Only a few cases of primary
leiomyosarcoma of the adrenal gland have been described, as
summarized by Mohanty et al. (8). Alternatively, the pancreas
may have been the primary site of origin (9). However, the
different loci of increased FDG uptake within the pancreas
suggest that in this patient, the pancreas was a metastatic site
rather than the primary tumor site. The presentation and
clinical course of this patient underscores the heterogeneity of
leiomyosarcoma (10). 

Once again, this case stresses the importance of
obtaining adequate material for histological diagnosis.
However, on the basis of biopsies of the suspected
skeletal metastases alone, it was not possible to obtain a
classifying diagnosis. Previous cases have also shown
that histological analysis of bone metastases of unknown
primary tumors seldom identifies the primary lesion (2,
11). Therefore, before turning to a skeletal biopsy, other
lesions that are easier to approach should be sought. In
this case, it was decided to attempt a guided skeletal
biopsy first, as on CT the distinction between a malignant
and benign cause of enlargement of the adrenal gland
could not be made (12) . The lesion in the tail of the
pancreas was difficult to approach and was deemed
benign on CT.

When performing biopsies of suspected bone metastases
some caveats have to be taken into consideration: first, a
multiple myeloma should be ruled out by laboratory testing;
second, renal cell carcinoma should be deemed unlikely as
these lesions are highly vascular (or embolisation before
biopsy should take place); third, in cases of a single
metastasis for which a curative resection is still optional,
contamination of surrounding tissue due to the biopsy should
be avoided (11). 

In cases where that standard physical and radiological
investigations, including CT of thorax and abdomen, do not
lead to a diagnosis, 18F-FDG PET should be part of the
diagnostic work-up of patients with unknown primary cancer
(11, 13, 14). It has been shown that PET and PET/CT can
hence help localize the primary tumor in approximately 40%
of all cases (15). When doing so, unnecessary delays in the
diagnostic work-up are prevented, facilitating adequate and
timely treatment of patients. 
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In conclusion, bone metastases as a presenting
symptom of cancer are uncommon. Although common
tumors such as lung, prostate and breast cancer are often
the origin of bone metastases, rare primary tumors, as in
the presented case of leiomyosarcoma, may be found.
Therefore, it is essential to obtain a histological
diagnosis. As bone biopsies often remain inconclusive,
besides a diagnostic CT, an 18F-FDG PET scan should be
included in the work-up in time to identify lesions that
can be biopsied more easily.
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Figure 1. Transverse low-dose CT (left) and PET-CT images (right). Increased FDG accumulation can be seen in the enlarged left adrenal gland
(arrow), as well as in the tail of the pancreas (arrowhead).

Figure 2. H&E staining of the biopsy of the adrenal gland, showing malignant spindle cell neoplasm (left). Expression of smooth muscle actin
(right) indicated a leiomyomatous differentiation (magnification ×20).
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