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INTRODUCTION: The etiologies of pediatric spinal cord infarction are commonly cardiovascular problems resulting from
hypotensive events from trauma and abdominal aortic surgery. Non-traumatic spinal cord infarction in children is rare and remains
difficult to diagnose. We report a case of non-traumatic spinal cord infarction of the conus medullaris in a child who recovered after
receiving only rehabilitative treatment.
CASE PRESENTATION: A 12-year-old female patient experienced sudden low back pain for 2 days, followed by weakness in the
lower extremities and difficulties in micturition. On admission, magnetic resonance imaging indicated spinal cord infarction of the
conus medullaris. After initial treatment with prednisone and mannitol, a few weeks of intensive rehabilitation was recommended.
Physical therapy focused on improving lower limb strength. A plastic solid ankle-foot orthosis was used with Lofstrand crutches
throughout the period of rehabilitation. After 2 months of rigorous therapy, she was able to walk independently.
DISCUSSION: Non-traumatic spinal cord infarction of the conus medullaris in children is extremely rare. The current case is unique
because it involves a patient who presented with pediatric spinal cord infarction of the conus medullaris and showed remarkable
neurological recovery after rehabilitation. The case describes a rare spinal cord infarction in a pediatric patient and emphasizes the
importance of providing an accurate diagnosis and treatment.
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INTRODUCTION
Spinal cord infarction in children is very rare. It has various
etiologies, and its prognosis is usually poor [1]. In adults, spinal
cord infarction tends to be due to aortic pathologies, such as
aortic surgery or dissection, fibrocartilaginous embolism, systemic
hypotension, vascular malformation, and vasculitis [2]. In children,
it is mainly caused by traumatic injury to the spinal cord [3].
Therefore, non-traumatic pediatric spinal cord infarction is
extremely rare, and hence, difficult to differentiate from some
pathological conditions, such as transverse myelitis, necrotic
myelitis, multiple sclerosis, intramedullary arteriovenous malfor-
mation, and acute multiple neuropathy [4–6].
Among the various levels of spinal cord injury, conus medullaris

infarction is very rare for anatomical reasons. At the conus,
ischemia is very unlikely due to abundant lateral branching and
vascular anastomosis in the conus medullaris [7]. Therefore, few
cases of spinal cord infarctions of the conus in children have been
reported. We report a rare case of non-traumatic spinal cord
infarction of the conus medullaris in a child and her expeditious
neurological recovery after receiving rehabilitation therapy.

CASE PRESENTATION
A 12-year-old female visited the emergency room with complaints
of weakness in her lower extremities and voiding difficulties;

which were decreased voiding sensation and difficulty in voiding
initiation. Her history showed that a month earlier, she had an
upper respiratory tract infection that resolved within days after
been treated conservatively in a local clinic. Two days before she
presented at the emergency room, she complained of weakness in
both lower extremities with sudden low back pain.
The initial physical examination of the patient showed a motor

grade of 2/5 in the hip flexors, knee extensors, and ankle
dorsiflexors, was noted bilaterally; however, sensory function was
normal. Bilateral knee jerks and ankle jerks were hypoactive, but
there was no pathologic reflex in both legs.
When she was first admitted into the pediatrics department, her

pediatricians considered Guillain–Barre syndrome (GBS), acute
transverse myelitis, and spinal cord infarction as differential
diagnoses based on the patient’s history of sudden weakness in
both lower extremities. Non-contrast enhanced magnetic reso-
nance imaging (MRI) of the brain yielded normal results; therefore,
they were able to rule out brain-related lesions or diseases that
necessarily accompany brain lesions, such as multiple sclerosis
and acute disseminated encephalomyelitis (ADEM). GBS was ruled
out after a cerebrospinal fluid (CSF) study, which revealed no
evidence of albuminocytological dissociation.
Additional tests including a nerve conduction study (NCS),

somatosensory evoked potential study (SSEP), and contrast-
enhanced MRI of the whole spine were performed. NCS showed
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no abnormality in peripheral nerve conduction, while SSEP
revealed a central conduction disorder in the posterior column
of the spinal cord. Based on these results, she was suspected of
having a form of myelopathy, and she had symptoms that were
similar to those of spinal cord infarction, such as severe back pain
and loss of deep tendon reflexes. MRI revealed T2-weighted
hyperintensity with diffusion restriction in the spinal cord from the
12th thoracic vertebra to the conus medullaris, indicating a high
probability of spinal cord infarction (Fig. 1). On the MRI, marked
diffusion restriction accompanied by swelling of the spinal cord
was found in 1–2 vertebral segments, although the CSF analysis
was normal. Her symptoms lasted for several seconds to several
minutes, so it was possible to diagnose spinal cord infarction
rather than acute transverse myelitis. A follow-up CSF study
revealed that CSF pressure was >30 cmH2O. She was prescribed
15mg of oral prednisolone thrice daily for 6 days and 55mL of
intravenous mannitol six times daily for 8 days for decompression,
after which her lower limb weakness gradually improved.
On the 26th day of admission, she was transferred to the

rehabilitation unit. Results of follow-up examination of motor
grades of both legs were as follows: 3/3 for hip flexors, 3/3 for
knee extensors, 4/4 for ankle dorsiflexors, 3/4 for long toe
extensors, and 1/1 for ankle plantar flexors. Voluntary anal
contraction was absent, but the perianal pin prick and light touch
were intact. The anal reflex and clitocavernous reflex were absent.
The neurological status of the spinal cord lesion was L2 ASIA
Impairment Scale D. Urodynamic study revealed acontractile
detrusor, and the patient used intermittent catheterization (IC) for
voiding, which was performed every 4 h a day. She also had a
neurogenic bowel that was controlled with 10 g, once daily, of oral
macrogel. She reported neuropathic pain in both legs, which was
controlled with 200mg, once daily, of oral gabapentin.
The calcaneal gait pattern was evident, which was characterized

as weakness of the ankle plantar flexors for all gait phases,
especially during mid-stance. Therefore, physical therapy focused
on gait training with strengthening of the lower extremities. The
rehabilitation programs included physical therapy, occupational
therapy and function electrical stimulation for 2 h 5 days a week.
Intensive gait training and aquatic therapy were performed in
physical therapy.
In addition, dorsiflexion-stopped ankle-foot orthoses were

donned bilaterally to improve the gait pattern of the patient. As
she regained strength, the patient gradually became able to walk

using Lofstrand crutches. After 2 months of intensive gait training,
she was able to walk independently.
The patient was followed up on an outpatient basis for

6 months post-discharge, and remarkable changes were observed
during this period. The motor grades of both leg muscles,
especially the ankle plantar flexors, improved to grade 4. Gait
performance was also improved accordingly. Voiding and defeca-
tion difficulties remained somewhat improved. Post-void residuals
have been reduced and voiding frequencies have been improved.
The patient was educated to catheterize less intermittently every
6–8 h. Most importantly, she gained self-confidence in all activities
of daily living, including attending school.
The study was approved by the institution review board (IRB) of

Pusan National University Yangsan Hospital (IRB no. 05-2020-059).

DISCUSSION
The spinal cord is supplied by three longitudinal arteries, namely an
anterior spinal artery (ASA) and two posterior spinal arteries (PSAs),
that anastomose to form the arterial vasocorona [8]. Originating
from the vertebral arteries and medullary segmental arteries that
branch out from the aorta, the single ASA supplies the anterior third
of the spinal cord, including the central gray matter and
anterolateral white matter, while the paired PSAs supplies the
posterior third, including the posterior columns [9, 10]. The
vasculature of the spinal cord at the level of the conus medullaris
has different features compared to the vasculature of the upper
thoracic segment [7]. First, it is known that the ASA and PSAs
anastomose at this level forming the anastomotic ansa of the conus
[11]. Second, the largest segmental medullary artery that branches
out into the ASA, also known as artery of Adamkiewicz, branches
from an intercostal artery or the internal iliac artery and extends
from the T8 to the conus [10]. With this kind of vasculature, the
probability that infarction will occur at the conus medullaris is much
lower than that at other levels of the spinal cord [7].
Since it is a rare condition, spinal cord infarction in children

remains poorly described. Postmortem studies of infantile deaths
within 4 weeks of birth revealed ischemic spinal cord damage in
21 out of 900 children [12]. Poor autoregulation of spinal blood
flow in premature infants is believed to be a cause of damage [12].
Other studies suggest various causes of pediatric spinal cord
infarction, such as achondroplasia, systemic hypotension, arter-
iovenous malformation, vascular compromise because of aortic

Fig. 1 The patient’s spine MRI obtained on admission. A MRI of the lumbar spine shows an ill-defined hyperintensity from the T12 level to
the conus medullaris of the spinal cord and subtle leptomeningeal and intramedullary enhancement. B MR diffusion restriction image at the
level of T12. MRI magnetic resonance imaging.
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dissection, hyperflexion position, cerebellar herniation following
lumbar puncture, and fibrocartilaginous embolism [13–18].
Imaging technologies, such as diffusion-weighted MRI, have
enabled early diagnosis of spinal cord infarction in children, but
the causes of spinal infarction in children remains less well-known
compared to cases in adults [19].
The differential diagnosis of spinal cord infarction is very diverse

and has a common point of acute non-traumatic myelopathy.
Diseases to be distinguished mainly include GBS, idiopathic
transverse myelitis (ITM), and ADEM [20]. All ADEM patients with
spinal cord involvement have cerebral involvement, so simulta-
neous cerebral imaging can be used to differentiate ADEM from
spinal cord infarction [21]. GBS can be diagnosed by CSF analysis
when there is an increased CSF total protein level without cellular
reaction [22]. ITM is a disease that is especially difficult to
differentiate from spinal cord infarction because both disorders
have very similar symptoms. ITM is mainly differentiated via MRI
findings and the patient’s history. MRI findings of ITM patients
commonly show centrally located lesions occupying >2/3 of the
cord’s cross-sectional area, which extends to more than three to
four vertebral segments in length [23]. The time between the
onset of symptoms to the maximum intensity of symptoms in ITM
is usually between a few hours to 21 days and CSF findings of
pleocytosis or elevated IgG levels are often observed [24]. On the
other hand, in cases of spinal cord infarction, pencil-like
hyperintensity and cord swelling are observed on MRI, and
marked restriction is observed via diffusion-weighted imaging
[25]. The time between the onset of symptoms to the peak of
spinal cord infarction is commonly several minutes to 12 h [26].
A unique aspect of this case was the occurrence of non-

traumatic spinal infarction in a child, and more importantly, conus
medullaris infarctions are rare, even in adults. Since there was no
evidence of trauma or surgery in this case, the cause of the spinal
cord infarction in this case was classified as idiopathic. Fortunately,
in this case, an accurate diagnosis was made using SEP, NCS, and
contrast-enhanced MRI, and both acute-phase neurological and
rehabilitation treatment could be performed. The patient visited
the hospital in a bedridden state and was able to walk
independently after 6 months of follow-up.
Conus medullaris syndrome in children is rare, even without any

history of trauma. In general, the clinical manifestations of conus
medullaris syndrome are sudden non-specific low back pain,
bilateral pain and weakness in the leg, and accompanying bladder
and bowel dysfunction [27]. It also shows signs of lower motor
neuron syndrome, including decreased limb reflexes, and flaccid
muscles with atrophic changes [28]. The patient showed overall
decreased deep tendon reflexes in the lower extremities but had
no pathologic reflexes. Comparing to the poor prognosis of conus
medullaris infarction in adults, our patient showed good recovery
even without antiplatelet or anticoagulant treatment. We focused
on improving her walking performance, especially using ankle
plantar flexor strengthening.
In some studies, researchers have compared the outcomes of

spinal cord infarction in adults with those of children. The
percentage of adults that regain the ability to walk independently
varies from 11% to 41%; in children, 32% walked independently
and an additional 52% were able to walk using aids [29]. Although
age has not been definitively shown to affect recovery from spinal
cord infarction, the prognoses in pediatric cases appear to be
better than those in adults. Similarly, pediatric stroke patients are
reported to have better outcomes than adult stroke patients, and
this could be attributed to cerebral plasticity. In general, the
outcomes of spinal cord infarction are known to be closely related
to initial neurological deficits, especially motor deficits or severity
of injury [29]. A retrospective study of spinal cord infarction
revealed that predictors of prognosis include initial neurological
assessment following ASIA/International Medical Society of Para-
plegia classification and the patient’s age [30].

Non-traumatic spinal infarction in the conus medullaris is
extremely rare. In particular, it is unique that this disease occurs in
children who experience traumatic spinal cord infarction much
more frequently than non-traumatic spinal cord infarction. To
date, there have been few studies on this rare disease, and further
studies on its prognosis and risk factors are needed. This case
underscores the importance of considering the possibility of
conus medullaris infarction in such cases, which may improve
outcomes.
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