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MR Imaging of Spinal Cord Avulsion

John M. Mathis," James T. Wilson,? John W. Barnard,® and Mary Ella Zelenik'

Spinal cord injury is a well recognized obstetrical compli-
cation of fetal hyperextension. It is most often seen in breech
deliveries but is also found approximately 25% of the time in
cephalic presentations. Myelography and CT have been the
primary imaging methods used to demonstrate the cord de-
fect. This case report describes the use of MR imaging in the
evaluation of suspected avulsion of the spinal cord.

Case Report

The patient is a 5-year-old girl who was the product of a breech
delivery complicated by assumed fetal hyperextension. Birth weight
was 3.08 kg and apgar scores were normal. The infant demonstrated
decreased movements of the lower extremities. Paraparesis was
confirmed at 3 days of age. The subsequent medical course has
included urinary incontinence and multiple bouts of pneumonia.

Physical examination revealed hypotonic upper extremities and
flaccid paralysis of the legs. Sensory examination showed a consist-
ent response above the C8-T1 region but no response below this
level.

Plain radiographs were normal. MR was performed with a 1.5-T
GE superconductive magnet. Sagittal images of 5-mm thickness were
obtained. Strong T1 weighting was achieved with 300/25 (TR/TE).
Spin-echo images were also obtained with 2000/30, 90 for mixed
T1/T2 and T2 weighting. No contrast material or sedation was used.
MR demonstrated total cord avulsion at C7-T1.

Discussion

Avulsion of the spinal cord during vaginal delivery is a well
documented, although uncommon, obstetrical complication.
Over 75% of these cases occur with breech presentation.
There is a high association of fetal hyperextension in cases
of cord injury. With fetal hyperextension and breech presen-
tation, the incidence of avulsion of the cord is greater than
20% [1-3]. The cord injury usually occurs in the lower cervical
or upper thoracic regions. The prevalence of injury to the
lower cervical and upper thoracic area is believed to be related
to the relative resistance to stretching of the cervical enlarge-
ment, leaving most of the stretch to be taken up by the more
attenuated thoracic region [4]. The mechanism of injury with

breech presentation is cord traction. The occurrence of tran-
section of the cord during cephalic delivery involves torsion
of the fetus in addition to traction, and the resulting injury is
primarily in the upper cervical segments of the cord [5].
Recommendations as to how to avoid this injury generally
include ascertaining the fetal attitude in all breech presenta-
tions radiographically or via sonography [1, 3], performing a
cesarean section when a hyperextended fetus is found
[1-3], and taking care when initiating rotational maneuvers
when traction is being employed [5].

Until recently, imaging of the spinal cord has been limited
to either CT or myelography [3, 6, 7]. The obvious disadvan-
tages of these methods include the use of ionizing radiation
and their invasive nature. Both examinations require the in-
trathecal administration of contrast material to visualize the
cervicothoracic junction. Appropriate imaging sequence can
be chosen with MR to examine directly the cord and surround-
ing structures without contrast or the associated radiation
burden of conventional studies. Additionally, MR can provide
better soft-tissue detail of surrounding structures as well as
direct detection of primary cord abnormalities such as syrinx,
atrophy, or abnormalities that change the water content of
the cord.

This patient was imaged in the sagittal projection with
sequences that develop heavily T1- or T2-weighted images
T1-weighted images are ideal for demonstrating the corc
within the spinal canal as there is relatively little signal fron
the surrounding CSF (Fig. 1). The cord was clearly transectec
near the T1 vertebral body with the normal cervical enlarge
ment of the cord well defined cephalad to the transection
There was no detected injury or residual deformity to adjacen
vertebral elements. With the heavily T2-weighted image:
there was high signal from CSF, which allowed easy visuali
zation of the dural margins and thecal sac (Fig. 2). As i
characteristic of cord avulsion, there was also associate:!
dural interruption. There was an approximately 1-cm separe
tion of the attenuated adjacent ends of the thecal sac. Fibrou
bands (scarring) could be seen bridging the defect on TZ-
weighted images. Myelography would show a complete bloc
at this level.
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Fig. 1.—Strongly T1-weighted MR image
(300/25) of lower cervical-upper thoracic region
clearly shows spinal cord transection near T1
vertebral level. The cord (C) is well seen, as CSF
has low signal with this echo sequence.

Fig. 2.—The arrow indicates site of dural in-
terruption on this strongly T2-weighted MR im-
age (2000/90). CSF is bright in this sequence
and obscures the spinal cord.

This case demonstrates the remarkable ability of MR to
image the spinal cord and surrounding structures without
contrast material. This procedure should make future evalu-
ation of the spinal cord simple in similar cases in which there
is suspected perinatal trauma.
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