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SPLIT CORD MALFORMATION: BECOMING
FIRST SYMPTOMATIC IN AN ELDERLY PATIENT
AS A NECK PAIN AND SCOLIOSIS

‹LER‹ YAfiTA BULGU VEREB‹LEN, BOYUN A⁄RISI
VE SKOLYOZUN NAD‹R GÖRÜLEN B‹R NEDEN‹:
SPL‹T KORD MALFORMASYONU

ABSTRACT

Split cord malformation represents a closed neural tube defect in which the spinal cord splits
into two parts. The majority of cases symptoms onset during childhood Although it can occur

at any level, malformation is more commonly detected in lower thoracic and upper lumbar regi-
ons. The case reported herein is unique; in contrast to other split cord malformation patients our
case was diagnosed in adulthood, with the condition manifesting at the level of the cervical ver-
tebrae, and with no neurological deficit and concomitant neurocutaneous symptoms|; but the
vertebral anomalies such as scoliosis, hemivertebra and vertebral fusion existing all together. We
emphasize the need to consider split cord malformation in the differential diagnosis of elderly pa-
tients presenting with neck pain and scoliosis and also we mention that conservative treatment
should be preferred in patients without progressive neurologic deficit.

Key Words: Spinal Cord/Abnormalities; Neck Pain, Scoliosis, Cervical Vertebrae; Aged; Con-
genital Abnormalities.

ÖZ

Split kord malformasyonu, spinal kordun iki parça halinde bulundu¤u kapal› bir nöral tüp defek-
tidir. Olgular›n ço¤u çocukluk ça¤›nda bulgu vermektedir. Herhangi bir vertebra seviyesinde

görülebilirken en s›k alt torasik ve üst lomber bölgede görülmektedir. Eriflkin yaflta split kord mal-
formasyonu tan›s› almas›, lezyonun nadir bir bölge olan servikal bölgede görülmesi, herhangi bir
nörolojik defisit saptanmamas›, nörokutanöz bir belirtecin efllik etmemesi ve skolyoz, hemiverteb-
ra ve vertebra füzyonunun birlikte görülmesi nedeniyle nadir görülen bir olgu sunulacakt›r. Fizik
tedavi klini¤inde s›kça karfl›laflt›¤›m›z boyun a¤r›s› ve skolyozun nadir bir sebebi olarak split kord
malformasyonu ay›r›c› tan›da bulunmal› ve asemptomatik ilerleyici nörolojik defisiti olmayan has-
talarda konservatif tedavi seçene¤i düflünülmelidir.

Anahtar Sözcükler: Split Kord Malformasyonu; Boyun A¤r›s›; Skolyoz; Servikal Vertebra;
Yafll›; Do¤umsal Anomaliler.
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INTRODUCTION

Split cord malformation represents a closed neural tube de-
fect in which the spinal cord splits into two parts. There are

two types of split cord malformation. In the more-common
Type 1 SCM, the spinal cord splits into two parts by bony and
fibrocartilaginous structures, with each part surrounded by
the dural sac. In Type 2 SCM, although not divided by the
bony septum the spinal cord is split by the intradural septum,
with both parts situated within a single dural sac (1,2). Ne-
urologic deficit, neurocutanous symptoms and vertebral ano-
malies can frequently accompany to split cord malformation. 

The case reported herein is unique; in contrast to other
split cord malformation patients our case was diagnosed in
adulthood, with the condition manifesting at the level of the
cervical vertebrae, and with no neurological deficit and con-
comitant neurocutaneous symptoms but the vertebral anoma-
lies such as scoliosis, hemivertebra and vertebral fusion exis-
ting all together in our case.

CASE

A65-year-old female presented with neck pain of 20-year
duration. Pain severity increased intermittently. In the

previous month, neck pain severity had increased, did not res-
pond to medical treatment, and was radiating to the right
arm with accompanying numbness and hypoesthesia. The pa-
in was mechanical in origin and thus increased during neck
movement. The patient also complained of fatigue and tired-
ness. 

Right-sided scoliosis and an anteflexed posture were re-
vealed by physical examination (Figure 1,2). A decrease in
dorsal kyphosis, and lumbar lordosis, were detected, in addi-
tion to prominent abdominal obesity. There was tenderness in
the cervical spinous processes upon palpation. Neck range of
motion was restricted and painful; range of motion was also
restricted in the right shoulder, which was painful during
physical examination. During neurological examination, the
muscle strength of the upper and lower extremities was rated
as 5/5. The sensory examination was also intact. Deep tendon
reflexes were globally normoactive. The Babinski test was ne-
gat›ve. 

Anteroposterior cervical radiography revealed osteophytes
of the corpus end plates, fusion abnormalities in cervicothora-
cic region and degenerative changes were detected, in additi-
on to irregularity in bony structures of the cervical region (Fi-
gure 3). In cervicothoracic magnetic resonance imaging
(MRI), thoracic kyphosis and lumbar lordosis were decreased,
with degenerative changes and hemivertebra and fusion in the

corpus of the C6, C7, T1, and T2 vertebrae (Figure 4). Parti-
al split cord malformation and dural sac ectasia were observed
in the spinal cord, at the level of the C6 and C7 vertebrae (Fi-
gure 5). Bulging and slight spinal cord compression was pre-
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Figure 1— Scoliosis and pili asymmetry are seen on the spine of the
patient.

Figure 2— Rotoscoliosis on coronal plain radiography of the lomber
spine.



sent at the level of the C3-4 and C5-6 vertebrae, respectively.
Wide-based central protrusion and spinal cord compression
was detected at the level of the C4-5 vertebrae. 

Conservative treatment including non-steroidal anti-inf-
lammatory drugs, physical therapy and cervical isometric

exercise were started. Cervical collar was given and daily life
activites were checked and regulated. After 3 weeks of evalu-
ation, the neck pain of the patient was decreased significant-
ly. 

DISCUSSION

Split cord malformation (SCM) represents a closed neural tu-
be defect in which the spinal cord splits into two parts. In

the more-common Type 1 SCM, the spinal cord splits into
two parts by bony and fibrocartilaginous structures, with each
part surrounded by the dural sac. In Type 2 SCM, although
not divided by the bony septum the spinal cord is split by the
intradural septum, with both parts situated within a single
dural sac (1). According to recent reports, Type 1 and Type 2
SCM can also co-occur, although this is rare, at < 1% of all
SCM cases (2). In our patient, partial split cord malformation
was observed at the C6-7 level. Two spinal cord splits were
detected in one dural sac, with the case classified as Type 2
SCM. 

Spinal cord malformation is a congenital malformation ac-
counting for 4% of all congenital spinal defects. 

Although it can occur at any level, malformation is more
commonly detected in lower thoracic and upper lumbar regi-
ons (3). Of all cases, 47% of malformations occur in the lum-
bar region, with 27% occurring in the thoracolumbar region,
23% in the thoracic region and 1.5% in both the sacral and
cervical regions (4). In our patient the cervical region was af-
fected, which is rarely reported. 
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Figure 3— Coronal plain radiography of the cervical spine shows fusion
abnormality on cervicothoracic junction.

Figure 5— The axial T2-weighted magnetic resonance image shows
split cord at the same level.

Figure 4— The coronal T2-weighted magnetic resonance image shows
multiple fusion abnormalities on lower cervical and upper thoracic ver-
tebrae.



Malformations can originate from the midline anterior
septum of the corpus vertebrae, or from posterior vertebral
structures; more commonly, it intersects the entire spinal ca-
nal. 

Although in the majority of cases symptoms onset during
childhood, several adult- onset cases have also been reported
(5-11). Our patient was a 65-year-old female experiencing
significant neck and back pain for 20 years; because her symp-
toms onset at approximately age 40, this case report is uniqu-
e. In 1994, Kennedy reviewed 60 patients, of whom nine
displayed symptoms when > 20 years of age; the mean age at
diagnosis was 5 years. Due to recent advances in imaging
techniques, the number of older-age case reports has increa-
sed. 

In the majority of split cord malformation patients, symp-
toms are due to a tethered cord. Weakness in the lower extre-
mities, back pain, urinary and fecal incontinence and scoliosis
can accompany the condition (12-14). Abnormality in the ne-
urological system such as an increase or inequality in deep
tendon reflexes, can also occur. In our patient, aside from
numbness and tingling radiating to the right arm, and a po-
sitive plantar reflex in the right foot, no neurological deficits
were detected. 

Right-sided scoliosis was also observed. Split cord malfor-
mation can occur in congenital scoliosis: the probability of co-
occurrence of vertebral and spinal cord anomalies in congeni-
tal scoliosis is 40%, and includes spinal dysraphism (10%),
diastematomyelia (5%), SCM, a tethered cord, Arnold-Chiari
malformation, Sprengel’s deformity, and Klippel-Feil Syndro-
me (12-14). 

Several dermatological signs indicate spinal dysraphism,
such as an increase in hair growth over the lesion, lipoma, and
scar tissue. In our patient no cutaneous lesion was detected
upon inspection.

Neuroenteric cysts, hemangioma, and meningocele are ot-
her commonly observed anomalies. 

Club foot, atrophic thigh muscles and leg length discre-
pancies can also accompany spinal dysraphism. Dermatologi-
cal involvement and vertebral anomalies are observed more
frequently in Type 1 SCM. These vertebral anomalies include
hemivertebra, butterfly vertebra and fusion of the laminas of
neighboring vertebrae. 

The majority of patients are diagnosed due to signs and
symptoms of a tethered cord or scoliosis. Typically, a bone or
fibrocartilaginous septum splits the spinal cord into two
parts; hydromyelia is also frequently observed. However, in
Type 2 SCM symptoms are usually mild, or patients may be
asymptomatic. In our patient, MRI revealed hemivertebra
and fusion in the corpus of the C6, C7, T1 and T2 vertebrae.

Computerized tomography is the preferred method of diagno-
sis, achieving superior detection of bone pathology (including
intraspinal deformity) compared with MRI myelography
(5,7,9). In our patient, cervical radiography revealed abnor-
malities in bony structures, including congenital anomalies
and extra cervical ribs. To achieve detailed evaluation of the
pathology, whole spinal MRI was performed, with SCM sub-
sequently diagnosed. 

Conservative treatment should be preferred for asympto-
matic patients without progressive neurologic deficits (6,7).
Electrotherapy, and stretching and strengthening exercises,
were recommended for 1 month for our patient, which repre-
sents a conservative treatment. Significant improvement in
symptoms was subsequently observed, but restricted cervical
range of motion was still present. The patient was discharged
and advised to frequently attend follow-ups. 

Surgery should be the treatment of choice in adults with
split cord malformation only when neurologic deficits due to
spinal stenosis or a tethered cord are present. There is no in-
dication for prophylactic spur resection in asymptomatic
adults. Prior to performing scoliosis surgery in children, spur
resection and release of attachments to the spinal cord in the
case of a tethered cord, should be performed. Post- operative
neurological deficits will otherwise increase due to spinal cord
traction (15). 

Following spur resection, spur recurrence is rarely obser-
ved, with few cases reported in the literature (16). Meningeal
residual polyvalent mesenchymal cells may remain in the spi-
nal cord following simple extradural resection of a bony sep-
tum, reactivating and thus causing its recurrence. 

The case reported herein is unique; in contrast to other
split cord malformation patients our patient was diagnosed in
adulthood, with the condition manifesting at the level of the
cervical vertebrae, and with no neurological deficit, concomi-
tant neurocutaneous symptoms. And also vertebral anomalies
such as scoliosis, hemivertebra or vertebral fusion existing all
together. We emphasize the need to consider split cord mal-
formation in the differential diagnosis for elderly patients pre-
senting with neck pain and scoliosis. 
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