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Case Report

Enlarging Vertebral Body Pneumatocysts in the
Cervical Spine

Tomoaki Kitagawa, Atsushi Fujiwara, Kazuya Tamai, Naoki Kobayashi, Kazuhiko Saiki,
Sadatoshi Omata, and Koichi Saotome

Summary: An intravertebral pneumatocyst is a relatively
rare condition, and its natural course and etiology are
unclear. We report a case of intravertebral pneumatocysts
in the C5 vertebra that gradually enlarged during a 16-
month period as documented by follow-up CT. In addition,
direct communication was observed between the gas in the
intervertebral disk and another pneumatocyst in the C6
vertebral body, which suggests that the gas in the pneu-
matocyst had an association with the gas in the degener-
ated intervertebral disk.

Intraosseous gas collection is observed in various
pathologic conditions, including osteomyelitis with
gas-forming organisms, vertebral collapse due to os-
teonecrosis, and postoperative and posttraumatic
conditions. An intraosseous pnuematocyst is, how-
ever, a relatively rare condition in which there is a
gas-filled cystic lesion of uncertain origin in the bone.
Although this condition is most frequently observed
in the ilium and sacrum adjacent to the sacroiliac
joint (1), a pneumatocyst in the spine is rare, and to
our knowledge only eight reports have been published
in the English-language literature (2-9). Just two re-
ports, however, describe the natural course of this
rare condition (6, 9). We report a case of intraosseous
pneumatocyst in the cervical spine that CT showed to
be gradually enlarging during a 16-month follow-up
period.

Case Report

A 69-year-old woman was evaluated for neck pain of 5
months’ duration. Anteroposterior radiographs of the cervical
spine revealed a radiolucent lesion in the C5 vertebral body.
Spinal metastasis in the cervical spine was suspected, and the
patient was referred to our hospital. Lateral radiographs re-
vealed moderate to severe degenerative disk disease from the
C3-C4 to C6—-C7 levels. She did not undergo MR imaging,
because she had prior clip placement in an intracerebral aneu-
rysm. Multisection CT revealed an irregular lesion, around 7
mm in diameter, with an attenuation consistent with that of gas
(HU = —890), in the C5 vertebral body (Figs 1A, 2A, and 3A).
The lesion had a narrow communicating channel (a defect in
the bony endplate) with the C5-C6 disk space (Fig 2A and 3A).
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There was also a small irregular lesion suggesting gas in the C6
vertebral body adjacent to the cranial bony endplate (Fig 4A).
Close to this, there was also a small fluid-filled cystic lesion in
C6 body (Fig 4A). The imaging findings suggested intraosseous
pneumatocysts of the cervical spine.

She was successfully treated with anti-inflammatory agents.
A second CT examination obtained 7 weeks after the initial
presentation revealed the enlarging lesion in the C5 vertebral
body (Figs 1B, 2B, and 3B). Furthermore, new gas-containing
lesions in the C6 body were found (Fig 2B). It seemed that the
fluid-filled cystic lesion in C6 body was partially replaced with
gas (Figs 2B and 4B). One of these lesions seemed to have
direct communication with the gas in the C5-C6 intervertebral
disk (Fig 5). Follow-up CT scans, obtained 16 months after the
initial presentation, revealed that both lesions in the C5 and C6
vertebral bodies were enlarged (Figs 1C, 2C, and 3C). At this
time, a new gas-containing lesion was also found in the upper
corner of C7 vertebral body (Fig 2C). An oblique radiograph of
the cervical spine, taken on the same day, showed a radiolucent
area in the C5 vertebral body (Fig 6). Despite these findings at
CT examination, she remained in stable condition.

Discussion

To our knowledge, 12 cases of intravertebral pneu-
matocysts have been reported, eight cases in the cer-
vical spine, three cases in the lumbar spine, and one
case in the thoracic spine. Seven of the eight cases in
the cervical spine occurred in the vertebral body (2-4,
6-9), and one was located in the lateral mass of the
cervical spine (5). Four cervical pneumatocysts were
located in C5 (2, 6, 8, 9), two in C6 (3, 4), and one in
C7 (7). Five of the eight cervical pneumatocysts had
no communication with the intervertebral disk or the
spinal canal, based on the CT findings (2, 5, 6, 8, 9).
On the other hand, two cervical pneumatocysts had
communication with the spinal canal (4, 7) and one
case with a degenerated intervertebral disk (3).

The etiology of pneumatocysts is unknown. Laufer
et al (5) proposed that the gas was nitrogen from
adjacent joints. Ramirez et al (10) suggested sponta-
neous development of intraosseous gas or secondary
gas accumulation in a simple fluid-filled cyst or gan-
glion. Gas in the degenerated intervertebral disks,
known as “vacuum phenomena,” is often observed in
the degenerated spine (11). The extension of gas from
the intervertebral disk into the vertebral body
through a defect in the degenerated endplate might
be another cause for intravertebral pneumatocysts
(3). The current case is the first one in which direct
communication was observed between the gas in in-
tervertebral disk and a small pneumatocyst in the C6
vertebral body. This suggested an association of the
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Fic 1. Serial axial CT images.

A, Initial axial CT scan shows lesion with gas attenuation (=900 HU) in C5 vertebral body.
B, Axial CT scan obtained 2 months after initial presentation shows enlarged lesion in C5 vertebral body.
C, Axial CT scan obtained 16 months after initial presentation shows further enlarged lesion in C5 vertebral body.

'

Fic 2. Serial sagittal CT images.

A, Initial sagittal reconstructed CT scan shows lesion in C5 vertebral body has narrow communicating channel (defect in bony
endplate) to the C5-C6 intervertebral disk (white arrow).

B, Sagittal reconstructed CT scan obtained 2 months after initial presentation shows enlarged lesions in C5 and a new lesion in the
C6 vertebral body adjacent to cranial bony endplate (black arrow).

C, Sagittal reconstructed CT scan obtained 16 months after initial presentation shows further enlarged lesions in C5 and C6 and a new

lesion in the posterior upper corner of C7 vertebral body (black arrow).

gas in pneumatocysts with gas in the degenerated
disk, although the origin of the gas in pneumatocysts
is still unclear.

Laufer et al (5) reported four cases of intraverte-
bral pneumatocysts that were found during a 1-year
period with CT. Their four cases differed from eight
other reported cases in terms of patient age and the
size of the pneumatocysts. The patients’ ages ranged
from 33 to 45 years, and CT revealed small and round

lesions (2-5 mm in diameter) in the vertebrae without
spinal degeneration. In all the other cases, including
that of our patient, patients’ ages ranged from 49 to
69 years, pneumatocysts were definitely larger, and
spinal degeneration was observed adjacent to the in-
volved level. These facts suggest the existence of two
types of intravertebral pneumatocysts. One is the
small, round lesion observed in a relatively younger
population that has no relation to spinal degenera-
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Fic 3. Serial coronal CT images.

A, Initial coronal reconstructed CT scan shows lesion in C5 vertebral body has narrow communication channel (defect in bony
endplate) to the C5-C6 intervertebral disk (white arrow).

B, Coronal reconstructed CT scan obtained 2 months after initial presentation shows enlarged lesion in C5.

C, Coronal reconstructed CT scan obtained 16 months after initial presentation shows further enlarged lesion in C5.

Fic 4. Serial axial CT images.

A, Initial axial CT scan at the cranial side
of C6 vertebral body shows a small lesion
suggesting a gas (pneumatocyst). The next
to the lesion, there was also a small fluid-
filled cystic lesion in C6 body.

B, Second axial CT scan at the cranial
side of C6 vertebral body shows a new gas-
containing lesion in the C6 body. It seemed
that the fluid-filled cystic lesion in C6 body
was partially replaced with gas.

Fic 5. Coronal reconstructed CT scan
obtained 2 months after initial presentation
shows direct communication with the gas in
the C5-C6 intervertebral disk (black arrow).
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Fic 6. Oblique radiograph of the cervical spine, taken at the
last follow-up, showing radiolucent area in the C5 vertebral
body.

tion. Another is the relatively larger lesion found in
an older population that is associated with spinal
degeneration.

Conclusion

The natural course of the intravertebral pneumato-
cyst is unclear; it was reported in only three of 12
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reported cases of vertebral pneumatocyst. Nakayama
et al (6) reported two pneumatocysts, one occurring
in the cervical spine and another in the lumbar spine,
that spontaneously progressed to fluid-filled cysts
2-16 months after the initial findings. Yamamoto et
al (9) reported a case of a cervical pneumatocyst that
changed to a fluid-filled cyst and that subsequently
may have been replaced with granulation tissue, as
shown by MR imaging at 40-weeks follow-up. To our
knowledge, our case is the first one in which the
pneumatocyst in the C5 vertebra gradually enlarged
as documented at 15-month follow-up CT. In addi-
tion, new pneumatocysts appeared in C6 and C7 ver-
tebrae. Thus, pneumatocysts can enlarge and may
possibly appear in the adjacent vertebrae, although
they may later change to fluid-filled cysts.

References

1. Hall FM, Turkel D. Case report 526: intraosseous pneumocyst of
the ilium. Skeletal Radiol 1989;18:127-128

2. Grunshaw ND, Carey BM. Case report: gas within a cervical
vertebral body. Clin Radiol 1994;49:653—654

3. Karasick D, Eason MA. Vertebral pneumatocyst mimicking sus-
ceptibility artifact on MR imaging. AJR Am J Roentgenol 1998;170:
221

4. Larsen JL, Smievoll AlL. Gas in a cervical vertebral body: a case
report with CT confirmation. Eur J Radiol 1988;8:98-99

5. Laufer L, Schulman H, Hertzanu Y. Vertebral pneumatocyst: a
case report. Spine 1996;21:389-391

6. Nakayama T, Ehara S, Hama H. Spontaneous progression of ver-
tebral intraosseous pneumatocysts to fluid-filled cysts. Skeletal
Radiol 2001;30:523-526

7. Ozdoba C, Kurtz B. Case report 474: air-filled cavity in the verte-
bral body of C7— cause undetermined. Skeletal Radiol 1988;17:203—
204

8. Sellers LT, Wei T, Dal Mas EC. Intravertebral gas defect. Spine
1992;17:961-964

9. Yamamoto T, Yoshiya S, Kurosaka M, et al. Natural course of an
intraosseous pneumatocyst of the cervical spine. AJR Am J Roent-
genol 2002;179:667-669

10. Ramirez H, Jr., Blatt ES, Cable HF, et al. Intraosseous pneumato-
cysts of the ilium: findings on radiographs and CT scans. Radiology
1984;150:503-505
11. Resnick D. Degenerative diseases of the vertebral column. Radiol-

ogy 1985;156:3-14



