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The role of MR Myelogram in the diagnosis of
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Abstract. Traumatic pseudomeningocele is a valuable indicator of nerve root injury. Secondary to trauma, the
traction forces firstly tear meninges and later if the traction forces are great enough, nerve root avulsions occur. In
this article, we aimed to show pseudomeningoceles localized at the level of brachial and lumbar plexus secondary
to nerve root injury.
We retrospectively reviewed the patients who admitted to our hospital between 2009 and 2011 due to various
accidents. After clinical and radiological examinations, spinal root injuries were detected in six patients at different
levels.
Brachial plexopathy was detected in four patients and lumbosacral plexopathy was detected in two patients.
Pseudomeningocele is a valuable indicator of nerve root injury. It occurs after dural torn like pouch. MR and MR
myelography is the best imaging modality to indicate its’ pouch and cerebrospinal fluid (CSF) within it. MR and
MR myelography are best effective imaging modalities to indicate the pseudomeningoceles due to nerve root
injury.
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in
lumbosacral
segment,
present
with
pseudomeningoceles at the time of initial
imaging. Magnetic resonance (MR) myelography
is a non-invasive technique that can provide
anatomic information about the subarachnoid
space and pseudomeningoceles. In this article, we
aimed to show that MR and MR myelography are
the best effective imaging modalities to indicate
the pseudomeningoceles due to nerve root injury.

1. Introduction
Pseudomeningoceles
can
present
postoperatively or after trauma. Traumatic
intraspinal pseudomeningoceles have been
described rarely in previous cases, including one
due to direct trauma and others due to a plexus
avulsion injury. Rarely, they cause symptoms
from spinal cord herniation or mass effect from
extraor
intraspinal
extension.
The
pseudomeningocele is usually associated with a
nerve root avulsion. Pseudomeningocele is an
indicator of nerve root avulsion or nerve root
injury. Traumatic nerve root avulsions, especially

2. Patients and Method
We retrospectively reviewed the patients who
were admitted to our hospital between 2009 and
2011 due to various accidents. After clinical and
radiological examinations, spinal root injuries
were detected in six patients at different levels.
Four patients were male and two patients were
female. The age of patients were ranged from 6 to
47 years (mean age, 28). MR unite with a 1.5Tesla property (Achieva; Philips Healthcare, The
Netherlands) was used each patient for routine
MR and MR myelography scans for the
investigation of nerve root avulsion and
pseudomeningocele.
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extending through the neural foramina and
paravertebral spaces between scalene muscles
(Figure 1a-c). There was nerve root avulsion,
pseudomeningocele on the right C6, C7, and C8
nerve root in case 2 (Figure 2a-c) on the C5 and
C6 nerve root in case 5 and on the right C6,
bilateral C7 nerve root in case 6.

3. Results
Brachial plexopathy was detected in four
patients and lumbosacral plexopathy was detected
in two patients. In case 1, T2-weighted fast spinecho pulse sequence and MR myelography
showed
C7
nerve
root
avulsion
and
pseudomeningocele on the left C7 nerve root

Fig. 1 a-c: 1a-b Coronal T2-weighted fast spin-echo MRI. 1a- Dural tears (arrow) and intraspinal-foraminal part of
Pseudomeningocele. 1b- Paravertebral part of pseudomeningocele. 1c-Magnetic resonance myelography images of
pseudomeningocele.

Fig. 2 a-c: Coronal and axial T2-weighted fast spin-echo MRI and MR myelography. 2a-b. C8 right foraminal part
of pseudomeningocele and nerve sheets dilatation (arrow). 2c. MR myelography images of pseudomeningocele.
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Fig. 3 a-c: 3a. Axial CT scan and 3b-c. Coronal T2-weighted fast spin-echo MRI and MR myelography. 3a. Right
iliac and sacral fractures. 3b. Scallopping posterior vertebral body contour due to pseudomeningocele. 3c. MR
myelography images of pseudomeningocele.

The
nerve
root
avulsion
and
pseudomeningocele was observed on the right L4
and L5 level in case 3 (Figure 3a-c).
Thoracolumbar myelopathy, nerve root avulsion
and pseudomeningocele on the left lumbosacral
nerve root was detected in case 4 (Figure 4a-c).
There was pelvic fracture in case 3 and case 4.

4. Discussion
Traumatic tears into the dura mater formed as a
result of injury or avulsion nerve root (1,2).
Traumatic brachial plexopathy is more common
than thorasic and lumbosacral plexopathy (3).
Avulsion of the lumbosacral nerve roots is seen
more rarely than avulsion of the brachial nerve
root. Because lumbosacral nerve roots are
protected against extreme stretching by the pelvis
and lumbar spine. Since 1960, a few cases of the
traumatic avulsion of the lumbosacral nerve roots
have been reported (4-7).
Brachial plexopathy (C5-T1 spinal segment),
lumbar plexopathy (L1-L4 spinal segment) and
sacral plexopathy (L5-S3 spinal segment) cause
weakness, sensory loss, and loss of tendon
reflexes. Traumatic injury to a peripheral nerve
may range from disruption of axonal conduction
with preservation of anatomical continuity to
severe nerve disruptions (8). The most common
cause of brachial and lumbar plexopathy is traffic
accident. Especially, other traumatic causes

Fig. 4 a-c: Sagital, coronal, and axial T2-weighted
spin-echo MRI. 4a. Thoracolumbar myelopathy, 4b-c.
Nerve
root
avulsion
and
intraspinal
pseudomeningocele on the left lumbosacral nerve root.
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radiation, non-invasive nature, and lack of need
for
intrathecal
contrast
material.
MR
myelography is better than CT myelography in the
dedection of pseudomeningoceles, because some
of the pseudomeningoceles have little or no
communication with the dural sac, therefore
contrast agent will not fill it (19-21).

include accidents at work, sports injuries, incised
wounds,
gunshot
wounds,
and
patient
malpositioning during surgery (9-12). Five of our
cases were injured in traffic accident and one was
in work accident. The other cause for brachial
plexopathy, birth palsy that affected upper
brachial plexus (Erb-Duchenne palsy) and lower
brachial plexus (Klumpke palsy) is the other
traumatic plexopathy. C5-C6 spinal nerve injury,
at shoulder muscles and biceps, C7 spinal nerve
injury, at some of the wrist muscles, C8-T1 spinal
nerves lead to paralysis of the forearm flexor and
the intrinsic muscles of the hand. Injuries to the
stellate ganglion or cervical sympathetic trunk
cause Horner syndrome.
It is very important to differentiate the
preganglionic injuries from postganglionic
lesions for determining the management of
brachial plexus injury (13). Preganglionic injuries
are restored with nerve transfers. Postganglionic
lesions are repaired with nerve grafting or
followed up conservatively. Secondary to
traumatic injury, the other sign than pre and
postganglionic nerve root injury and avulsion are
pseudomeningoceles, posttraumatic neuromas,
hematomas, and fibrosis.
A traumatic meningocele is not pathognomonic
but a valuable sign of a preganglionic avulsion
injury. A pseudomeningocele is usually
associated with a nerve root avulsion, but a nerve
root avulsion can occur without formation of a
pseudomeningocele. Nerve root avulsions and
pseudomeningoceles were observed in all of our
cases. Traumatic nerve root avulsions, especially
in
lumbosacral
segment
present
with
pseudomeningoceles at the time of initial imaging
(14,15). MR imaging is rarely performed
immediately after injury, because of traumatic
matters.
Pseudomeningocele formation occurs after
dural torn, later CSF leaks into the adjacent
tissue, and within several days, the tear close
with
leaving
a
pouch-like
extension.
Pseudomeningoceles seem to have gradual
enlargement due to CSF pulsations. Meningoceles
may expand by a ball-valve mechanism and
become
clinically
significant.
Eventually,
exploration and decompression are needed (1618). There was significant Pseudomeningocele in
all of our cases. Pseudomeningocele of the case 4
presented in the intra-spinal area but others
presented in the intra and extra-spinal areas
MR myelography is a non-invasive technique
that can provide anatomic information about the
subarachnoid space. Major advantages of MR
myelography over conventional radiographic
myelography include its lack of ionizing

5. Conclusion
Pseudomeningocele is a valuable indicator of
nerve root injury. It occurs after dural torn like
pouch. MR and MR myelography is the best
imaging modality to indicate its’ pouch and CSF
within it.
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