
1167

MS

AJNR Am J Neuroradiol 21:1167–1171, June/July 2000

Case Report

Partial Aplasia of the Posterior Arch of the Atlas
with an Isolated Posterior Arch Remnant:

Findings in Three Cases

Aseem Sharma, Shailesh B. Gaikwad, Parminder S. Deol, Nalin K. Mishra, and Shashank S. Kale

Summary: We report the imaging findings in three symp-
tomatic cases of partial aplasia of the posterior arch of the
atlas with an isolated posterior remnant of the arch. These
cases are instructive in illustrating the mechanism of cord
impingement produced by the posterior arch remnant dur-
ing extension of the cervical spine. Additionally, focal in-
creased T2 signal was observed within the cord at the level
of the anomaly in two of the patients.

Partial or complete absence of the posterior arch
of the atlas is a rare although well-documented con-
genital anomaly (1–14). A subgroup of these pa-
tients have an isolated posterior tubercle along with
a variable part of the posterior arch (5, 7, 8, 10–
16). We describe the consequent cord compression
by the isolated posterior arch remnant, with sec-
ondary neurologic findings in this subset of
patients.

Case Reports

Case 1

A 32-year-old woman presented with episodic weakness and
numbness of all four limbs after sustaining a minor head trau-
ma. The symptoms were transient, lasting from a few minutes
to an hour. The only positive finding on physical examination
was the presence of brisk reflexes in both lower limbs. Plain
radiographs of the cervical spine revealed bilateral defects in
the posterior arch of the atlas with an isolated bony posterior
arch remnant (Fig 1A and B). Radiographs taken in flexion
and extension showed anterior displacement of the posterior
arch remnant during extension (Fig 1A and B). MR imaging
of the cervical spine (Fig 1C and D) showed partial aplasia of
the posterior arch of the atlas and the presence of focal hy-
perintensity of the cord (Fig 1D) at a level just inferior to the
lower limit of the posterior bony arch remnant. Cervical canal
stenosis was evident from C2 through C5. No compression of
the cord was noted at MR imaging, which had been carried
out with the head in a neutral position. Excision of the isolated
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posterior bony fragment was advised, but the patient was sub-
sequently lost to follow-up.

Case 2

A 35-year-old woman presented with neck pain of 6 months’
duration and a tingling sensation and weakness in both upper
limbs of 3 months’ duration. Physical examination revealed
minimal weakness in both upper extremities. All reflexes were
normal, and plantar reflexes were downgoing. Plain radio-
graphs of the cervical spine revealed aplasia of the posterior
arch of the atlas with an intact posterior tubercle. No inward
mobility of the posterior tubercle was observed during exten-
sion (Fig 2A and B). MR images of the cervical spine (Fig 2C
and D) showed the presence of a small focal hyperintensity in
the dorsal aspect of the cord just below the C1 level (Fig 2D).
Focal canal stenosis was present at the C2–C3 disk level. No
evidence of compression of the cord was seen on MR images
at the level of the anomalous C1 arch. The patient did not
undergo surgical intervention and, at the time of this writing,
her symptoms had not progressed.

Case 3

A 30-year-old man presented with recurrent neck pain and
stiffness for the past 5 years. He also reported intermittent
tingling in both hands, lasting from a few hours to a few days.
The patient had sustained a significant trauma in the form of
a fall from a height of 50 feet prior to the onset of the symp-
toms. The findings on radiographs obtained after the trauma
were reported as fractures in the posterior arch of the atlas.
The patient was put in traction, and subsequently wore a cer-
vical collar for several months, because subsequent radio-
graphs showed no healing of the defects. The radiographs were
reviewed at the time the patient presented to our hospital and
were thought to reveal partial aplasia of the posterior arch. A
subsequent CT scan showed the defects to be marginated by
bone, with a smooth cortical outline. Radiographs taken during
extension of the neck clearly showed anterior movement of the
isolated posterior bony fragment (Fig 3A and B). MR images
of the cervical spine failed to show any signal alteration within
the cord. The presence of significant canal stenosis from C3
to C7 was also noted along with a superimposed disk bulge/
protrusion at C5–C6 (Fig 3C and D). The patient was managed
conservatively.

Discussion
Congenital aplasia of the posterior arch of the

atlas is a rare anomaly (1–14). Curriano et al (14)
have divided this anomaly into five types (Table 1),
depending on the extent of absence of the posterior
arch and the presence or absence of the posterior
tubercle. Our cases were of the type C (patients 1
and 3) and type D (patient 2) variety, and a com-
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FIG 1. 32-year-old woman with intermit-
tent weakness and numbness of all four
limbs.

A and B, Lateral radiographs of cervical
spine taken in flexion (A) and extension (B)
reveal partial aplasia of the posterior arch
of the atlas with an isolated posterior bony
fragment. Note the anterior displacement
of the bony fragment during extension (B).

C, Midsagittal T1-weighted MR image
through the cervical spine shows no com-
pression of the cord by the posterior bony
fragment (arrow).

D, Corresponding T2-weighted image
shows a small, localized region of hyper-
intensity within the cord (arrow). Note that
the signal alteration is seen slightly inferior
to the anteroinferior margin of the isolated
posterior arch remnant. A superimposed
canal stenosis was noted from C2 through
C5.

mon distinctive feature was the presence of an iso-
lated dorsal remnant of the posterior arch.

In general, the clinical presentation of reported
cases has been variable. In their review of the lit-
erature, Curriano et al (14) found that almost one
third of these patients have been asymptomatic
with reference to the anomalous atlas. In some of
the patients, transient (after trauma) or chronic neck
or back pain was the presenting symptom (5, 8, 10,
12–14, 16). Overt neurologic symptoms are rare,
and were seen in only 11 patients according to this
review (14). Interestingly, 10 of the reported cases
were similar to ours in that they had the isolated
posterior arch remnant (14–17). This observation
seems to suggest that the presence of an isolated
posterior bony fragment somehow predisposes
these patients to neurologic morbidity. The expla-
nation lies in the hypothesis suggested by Richard-
son et al (15) to explain the symptoms of intermit-

tent quadriplegia experienced by their patient with
this anomaly. They suggested that the symptoms
were secondary to compression of the cord by the
inward mobility of the isolated posterior bony frag-
ment during extension of the cervical spine (15).

The inward mobility of the posterior fragment
during extension of the cervical spine was well
demonstrated in two of our patients (Figs 1 and 3),
and supports this hypothesis. It has been shown,
both by autopsy studies and surgical findings, that
the bony gap in the posterior arch of these patients
is bridged by loose connective tissue rather than
cartilage (2, 4, 6, 15). This has led to the belief that
the anomaly is a result of defective development of
the cartilage rather than a primary disturbance in
ossification (9, 14). As a result, the posterior iso-
lated bony fragment can move in dissociation from
the anterior arch. Thus, impingement of the cord
can result during extension, when the reduction in
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FIG 2. 35-year-old woman with neck pain
and paresthesias in both upper limbs.

A and B, In varying degrees of exten-
sion, plain radiographs show partial apla-
sia of the posterior arch of the atlas, with
an isolated posterior tubercle. No obvious
anterior displacement of the posterior tu-
bercle is observed during extension.

C, Midsagittal T1-weighted MR image
reveals no cord compression.

D, Corresponding T2-weighted image
shows small, focal intramedullary hyperin-
tensity (arrow) located just below the level
of the posterior tubercle. In addition, there
is focal canal stenosis at the C2–C3 disk
level.

distance between the occiput and the spinous pro-
cess of the axis leads to inward buckling of the
attached ligaments, thereby displacing the bony
fragment anteriorly, into the spinal canal.

One of our patients (case 2), with documented
cord changes on MR images, did not show any an-
terior displacement of the isolated bony fragment
during extension (Fig 2A and B). It is possible that
in this patient, cord impingement occurred only in
the presence of an unusual stress to the spine rather
than during physiological movement of the spine.
In addition, superimposed focal canal stenosis at
the C2–C3 disk level may also have contributed to
cord impingement. Although the patient did not
have a history of significant trauma, it is possible
that some trauma may have gone unnoticed, as sim-
ilar cases have been reported in which presentation
has followed trauma (14, 15, 17).

The role of MR imaging in these cases has not
been discussed in detail in the literature. Apart
from demonstrating bony abnormalities in our pa-
tients, MR imaging made a significant contribution
by directly depicting the secondary changes within
the spinal cord. These changes possibly represent
focal myelomalacia, cord edema, or a ‘‘presyrinx’’
state. A unified concept to explain the syrinx for-
mation and the changes in the cord that precede it
have not yet been established. Recently, Fischbein
et al (18) have postulated a plausible hypothesis to
further the understanding of the pathophysiology of
these cord abnormalities. Normal CSF diffusion
along perivascular spaces within the spinal cord de-
pends on the maintenance of proper systolic/dia-
stolic pressure in the subarachnoid spaces. When
this relationship is disturbed by increased pulsatile
pressure (in our cases, cord impingement was
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FIG 3. 30-year-old man with neck pain
and occasional upper limb paresthesias.

A and B, Flexion (A) and extension (B)
plain radiographs of the cervical spine
show partial aplasia of the posterior arch
of the atlas with an isolated posterior arch
remnant. The isolated posterior fragment
moves anteriorly into the spinal canal dur-
ing extension (B).

C and D, Midsagittal T1-weighted (C)
and T2-weighted (D) MR images reveal no
compression or signal alteration of the spi-
nal cord. Significant canal stenosis from
C3 to C7 is present along with a super-
imposed disk bulge/protrusion at C5–C6.

Classification of congenital anomalies of the posterior arch of the
atlas according to Curriano (14)

Type Description

A
B
C
D
E

Faliure of posterior midline fusion of the two hemiarches
Unilateral defect
Bilateral defects
Absence of the posterior arch, with persistent posterior tubercle
Absence of the entire arch, including the tubercle

caused by the inward movement of the C1 posterior
arch remnant), it is possible that CSF directed into
the extracellular space of the cord causes an ab-
normal amount of fluid to enter the central canal/
cord parenchyma. If the situation persists long
enough, the T2 signal abnormality may progress
toward syringomyelia (18). As noted previously, in
both our patients who had cord changes, the chang-

es were observed at a level slightly below the level
of the isolated bony fragment of the posterior arch
(Figs 1D and 2D). This again indirectly supports
the hypothesis that the cord impingement occurred
during extension, when the cord is expected to
move superiorly in relation to the posterior arch.

In this study, superimposed canal stenosis was
found in all three patients, but cord changes were
only present in two patients. In case 3, the lack of
any MR signal alteration in the cord at the level of
the anomalous C1 arch indicated the likelihood that
the patient’s symptoms were largely due to signif-
icant canal stenosis from C3 to C7, with a super-
imposed disk bulge/protrusion at C5–C6. From
these three cases, it appears that symptoms are
caused by multiple factors, such as positional in-
ward mobility of the isolated bony fragment, minor
or significant trauma, associated cervical osteoar-
thritis, or superimposed canal stenosis. None of our
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patients showed any direct evidence of cord com-
pression at the level of the anomalous C1 arch.
However, in all the patients, imaging was carried
out with the neck in a neutral position. It is possible
that cord compression could have been directly vi-
sualized had the MR study been performed with
the neck extended. Depiction of this extension phe-
nomenon during MR imaging (unfortunately, not
performed by us) would have been more elegant,
definitive, and novel.

Conclusion
On the basis of the findings in our three patients,

we believe that the occurrence of an isolated pos-
terior bony fragment should be viewed as a poten-
tial cause of significant neurologic morbidity rather
than as an inconsequential normal variant.
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