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Simple Bone Cyst in Spinous Process of the
C4 Vertebra

Bilgen Coskun, Sergin Akpek, Fikret Dogulu, Ömer Uluoglu, and Gülçin Eken

Summary: Simple bone cysts are common, benign, fluid-
filled, cystic lesions that occur mostly in the metaphysis of
the long bones and are rarely found in vertebrae. A case of
a simple bone cyst in the spinous process of the fourth
cervical vertebra in a 26-year-old woman is reported. Ac-
cording to the radiologic findings, the lesion was identified
as a simple bone cyst, and the diagnosis was verified by
surgical and histopathologic examinations.

Although Bloodgood first recognized simple bone
cysts as a distinct disease entity in 1910, Jaffe and
Lichtenstein (1) were the first to provide a detailed
description of the simple vertebral bone cyst in 1942.
Simple bone cysts are common, benign, fluid-filled,
cystic lesions that cause minimal expansion of the
bone and usually occur in the metaphysis of long
bones. To date, 10 cases of simple bone cysts have
been reported in the literature (2), and those bone
cysts involved vertebral bodies (three), spinous pro-
cess (three), lamina (one), pedicle (one), both spi-
nous processes and lamina (one), and all components
of the vertebrae (one) (2–6). To our knowledge, only
four were in cervical vertebrae (3–6), and the rest
were in lumbar vertebrae (2, 4). We present a simple
bone cyst involving the C4 vertebra of a 26-year-old
female patient. We discuss the radiologic differential
diagnosis of simple vertebral bone cysts, and the sur-
gical and histopathologic verifications of the diagno-
sis are presented.

Case Report

An otherwise healthy 26-year-old female patient presented
with a 1-year history of neck pain radiating to both upper
extremities. No neurologic deficits or abnormal values were
noted on physical examination or in laboratory data. The pa-
tient was suspected of having degenerative disk disease, so she
was referred to our radiology department for examination.

The lateral view of radiographs of the cervical vertebrae
demonstrated a faintly visible osteolytic lesion causing mini-
mum expansion in the C4 vertebral spinous process (Fig 1). CT
(Fig 2) of the cervical spine showed the expansile unilocular
cystic lesion of the spinous process at C4 and cortical thinning
of the bone. Cervical MR images showed a unilocular homo-

geneous cyst having regular contours and measuring 10 � 8
mm in the spinous process of C4 vertebra (Fig 3). The lesion
appeared homogeneous and hyperintense on axial T2*-
weighted images, and no blood degradation products were
observed (Fig 4). No enhancement was observed on T1-
weighted images following contrast medium administration
(Fig 5). When all of the radiologic findings were assessed, we
concluded that the lesion had the characteristic radiologic ap-
pearance of a simple bone cyst.

The patient underwent surgery to remove the suspected
simple bone cyst in the C4 vertebra. On opening, a lesion
containing fluid involving the spinous process was seen. There
was little bleeding. The spinous process and the lesion within
were removed. The specimen was sent for pathologic examina-
tion. Microscopic examination revealed mature fat cells, mus-
cle fibers, and connective tissue fragments of the tendons that
showed chondroid metaplastic foci (Fig 6A). In addition, pre-
dominantly mature compact bone and focal spongious bone
fragments containing bone marrow elements were seen (Fig
6B). The cyst had a thin wall and was lined by flat epithelial
cells with a mesothelial appearance (Fig 6C). There were no
blood cells in its cavity and the characteristic morphology of an
aneurysmal bone cyst in its wall was absent.

Discussion
The differential diagnosis of an expansile cystic

lesion involving the posterior elements of vertebrae,
such as spinous processes in children or young adults,
should include aneurysmal bone cyst, giant cell tu-
mor, and simple bone cyst (5).

Aneurysmal bone cysts are multiloculated, expan-
sile, highly vascular, osteolytic lesions that are filled
with free-flowing blood products with fluid levels.
They are common in patients younger than 30 years,
with a slight female predominance. They may occur in
all parts of the skeleton and particularly involve the
metaphysis of long bones (5, 7) but occasionally in-
volve spine, especially cervical and thoracic regions.
When aneurysmal bone cysts are found in vertebrae,
they typically occur in the posterior elements, includ-
ing the transverse process, spinous process, lamina,
and neural arches. Often, however, they expand sec-
ondarily into the pedicles and vertebral body (7).
Roentgenographic and CT views indicate an osteo-
lytic lesion that results in an expansion and thinning
of the surrounding cortical bone. A soft tissue mass is
often present. Aneurysmal bone cysts are typically
characterized by their lobulated and multiseptated
appearance with fluid-fluid levels and blood degrada-
tion products on MR images. The radiologic appear-
ance of the lesion of our patient was not multilocu-
lated and did not have fluid-fluid levels, blood
degradation products, or soft tissue around the lesion.

Giant cell tumors are expansile, lytic, locally ag-
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gressive, primary benign bone tumors with thinning of
the cortex. Most patients are between 20 and 40 years
old. Giant cell tumors have been described at the
ends of long bones, characteristically around the
knee. Giant cell tumors of the spine only accounts for
3–7% of primary bone tumors. In the spine, the most
typical site of localization is the sacrum; other verte-

bral segments are rarely involved (7). Radiographs
and nonenhanced CT images show lytic lesions pro-
ducing cortical thinning and expansion with a destruc-
tive sacral or vertebral mass. MR images show a
multiloculated mass of heterogeneous signal intensity
that usually has blood products within (7). In the case
of our patient, the radiologic findings were not sug-

FIG 1. Lateral radiograph of the cervical
vertebrae. There is a minimally expansile
lesion of the spinous process of C4 verte-
bra (arrow).
FIG 2. Axial nonenhanced CT scan with
bone window of the fourth cervical verte-
bra. Note the thinning of the cortical bone.
FIG 3. Sagittal T2-weighted and T1-
weighted MR images of cervical vertebrae
show the spinous process, unilocular, and
homogeneous cystic lesion of the fourth
cervical vertebra.
FIG 4. Axial T2*-weighted MR image of
the fourth cervical vertebra shows homo-
geneous and hyperintense appearance of
the lesion. Note the lack of blood degra-
dation products.
FIG 5. Axial postcontrast T1-weighted

MR image demonstrates similar signal intensity characteristics as those of precontrast T1-weighted images (not shown) that define
nonenhancing lesions.

FIG 6. Results of histopathologic examination
A, Chondroid metaplastic foci in the connective tissue surrounding the lesion (hematoxylin-eosin stain �100).
B, Lamellar and spongy bone fragments containing bone marrow elements (hematoxylin-eosin stain �40).
C, Mesothelium-like flat endothelial cells line the wall of the simple bone cyst (hematoxylin eosin stain �400).
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gestive of a giant cell tumor, because the cystic lesion
was not destructive or aggressive and did not have
multiple compartments or heterogeneous signal in-
tensity and blood degradation products on MR
images.

Simple bone cysts are common, benign, fluid-filled,
cystic lesions that cause minimal expansion of the
bone and occur mostly in the metaphysis of long
bones. Those cysts predominantly occur in male pa-
tients with a ratio of 2.5:1. Most occur in children and
adolescents. Simple bone cysts are found in the me-
taphysis of long tubular bones in 90–95% of cases,
and 5–65% of such cysts involve the proximal hu-
merus; 25–30%, the femur; and the rest, the proximal
tibia, fibula, radius, ulna, ileum, patella, rib (8), and
calcaneus (9).

The pathogenesis of simple bone cysts is still un-
known. According to many authors, the lesions in the
long bones are due to the developmental defect of the
epiphyseal plate (4). Another suggestion is that ve-
nous obstruction of interstitial fluid drainage might
be the cause (10). Aegerter and Kirkpatrick (11)
proposed that the cause of the simple bone cysts is
post-traumatic and posthemorrhagic, except the ones
in the long bones. This may be the reason why simple
bone cysts occur in vertebrae in an older age group
than do the cysts of long bone. Moreover, our patient
was 26 years old, well above the usual age for lesions
in the long bones (7).

Most of the simple bone cysts are asymptomatic,
unless they come with pathologic fracture. They are
recognized incidentally on radiographic examina-
tions. Any other prior symptoms are mild pain, local
tenderness, and swelling (5). Although roentgenogra-
phy is usually adequate to identify the simple bone
cyst, CT and MR imaging should be used for diagno-
sis of lesions in anatomically complex locations such
as the vertebrae. Hence, we used all these three im-
aging techniques to make a complete diagnosis. CT
and MR imaging were also used to determine the
extent of the lesions and detect possible complica-
tions such as fractures. Roentgenography usually
shows simple bone cysts as well-defined, intramedul-

lary, metaphyseal, and pure lytic lesions. Some of
them are found in diaphysis. They may cause expan-
sion of the bone with thinning of the overlying cortex.
Simple bone cysts usually lead to fracture of the bone;
therefore, some of these fractures may cause the
migration of a fractured bone tissue into the cystic
cavity. This rare pathognomic radiologic finding is
known as “fallen fragment sign” (12). In the case of
our patient, the lesion did not cause any such fracture
in the bone.

Until now, to our knowledge, only 10 cases of a
simple bone cyst involving the vertebrae have been
reported, with four of them in the cervical vertebrae.
Dawson et al (3) were the first investigators to de-
scribe a simple bone cyst developing in cervical ver-
tebrae, and it was located in the C4 vertebra. Our case
reports the fifth simple bone cyst developing in cer-
vical vertebrae.
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