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Introduction
Diastematomyelia is a rare form of spinal dysraphism [1-9] 

characterized by a sagittal cleft of varying extents splitting the spinal 
cord, conus medullaris, or filum terminale [1].

Symptoms often develop in patients due to an osseous septum 
dividing the spinal cord into two lateral halves [10]. Patients with 
“split cord malformation” (SCM) may have tethering from multiple 
causes such as myelomeningocele, intradural lipoma or fatty filum, 
associated with their congenital anomaly [11]. It is critical to consider 
the significance of the association between SCMs and other spinal cord 
tethering lesions prior to surgery [12].

One of the malformations reported along with SCMs is tethered 
cord due to tight filum terminale. Both malformations are common in 
childhood [2,13,14] and their misdiagnosis may lead to complications 
most of which requiring reoperation. In this paper we present an 
adult patient with SCM in whom symptoms of tight filum terminale 
appeared after surgery.

Case report
Our patient was a 39-year-old female with the chief complaint of back 

pain radiating to the gluteal area on both sides and to the left inguinal 
region. The pain had started a year ago without any precedence. The 
patient complained of numbness in the lower extremities and reported 
experiencing exhaustion and weakness in the lower extremities after few 
minutes of walking. No significant past medical history or drug history 
could be obtained. On physical examination, the patient was found to 
have hair patch over the lumbar area (Figure 1a). No neurologic deficit 
or sensory level was detected. Laseque, cross Laseque and Reverse 
Laseque tests were negative. On the basis of skin lesion and neurologic 
symptoms, the diagnosis of Diastematomyelia was made which was 
later confirmed by the CT and MRI images (Figure 1b). The images of 
CT scan revealed diastematomyelia and bone spurs originating from 
the posterior element and extending anteriorly (Figure 1b). The MRI 
images showed diastematomyelia along with a split spinal cord (Figure 
1c). The length of the split spinal cord was considerable as revealed by 

the MRI myelography (Figure 1d) and the lower end of the spinal cord 
reached down to L4-L5 (Figure 1e). Given the clinical symptoms of 
the patient and the existence of diastematomyelia along with a bone 
septum, surgery was advised. Surgery included laminectomy of the 
entire L3 and part of L4, with the whole bone septum being removed. 
The dura mater was opened and adhesions and the thick arachnoid 
tissues between the two spinal cords were released. The junction 
between conus medullaris and filum terminale was not discernible and 
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Figure 1. A) The presence of hirsutism in the lumbar region B) The presence of bone 
spurs originating from posterior elements C) T2 MRI showing the split spinal cord D) MRI 
myelography showing the length of the spinal cord split E) T2 MRI showing the lower limit 
of the conus medularis between the L4-L5.
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owing to the unavailability of electrophysiological tests, the filum could 
not be dissected. Next, the dura mater sheath around the septum was 
also removed and the anterior part of the dura mater was left intact 
while the posterior part was repaired.

During surgery, except for relatively severe bleeding from the area 
surrounding the septum which was controlled by bipolar, surgicel and 
bone wax, no other significant problem was encountered. Finally, an 
epidural drain was placed and the layers were sutured anatomically. 
The evening following surgery and on the next morning, the patient 
expressed feeling comfortable and neurological examination revealed 
no problems. Drain secretions being slight, the drain was removed. 
On the afternoon of the second day after surgery, the patient reported 
paraesthesia in the legs and by night weakness had set in which became 
progressive and by the next morning the patient had became paraplegic. 
In view of the epidural bleeding during surgery as well as the patient’s 
symptoms, the possibility of epidural hematoma was considered and 
an immediate MRI was performed. However, apart from the changes 
frequently observed after surgery, the MRI did not reveal any hematoma 
and failed to provide useful diagnostic information (Figure 2a). On 
reexamination of the patient’s pre-operative MRI which had indicated 
a thickened filum (Figure 2b) attached to the dorsal part of the dural sac 
(Figure 2c), the possibility of tight filum terminale was suspected and 
an emergency operation was performed on the patient. In the second 
surgery, partial laminectomy of S1 was performed, the durameter 
opened and the distal end of the filum terminale was dissected.

The symptoms of the patient subsided immediately after the 
surgery and no complications emerged in the next 48 hours. At follow 
up after 6 months, the patient reported no problems.

Discussion
Being rarely reported in adults, SCM is a form of closed neural 

tube defect in which the spinal cord is longitudinally split by a fibrous 
band or a bone spicule [11]. Various terms have been used to address 
these malformations and several authors have tried to distinguish 
between diplomyelia (doubled spinal cord) and diastematomyelia 
(split spinal cord). The former is defined as two cords lying in one 
dural space, without an intervening septum and the latter is defined as 
two cords being housed within individual thecal sacs separated by an 

osteofibrotic septum with each cord having paramedian roots. In this 
report, the authors used the term ‘split cord malformation’ (SCM) to 
avoid a semantic discussion. Split cord malformations are commonly 
divided into two types. Type I, the more common type, consists of 
two hemicords, each with its own dural sheath separated by a rigid 
osseocartilaginous septum. Type II has two hemicords housed in a 
common dural sheath separated by a non-rigid fibrous septum [2].

The location of the lesion can occur at any level along the spine, 
but is most frequently seen in the lower thoracic or upper lumbar 
spine [2,9,13]. It is also three times more common in female than 
male patients [15]. Most patients with this condition present during 
childhood and only a few cases have been documented in the adult 
population [13,16,17]. The mean age at the time of diagnosis is 5 
years and the presenting symptoms in adulthood differ from those 
in childhood [13]. In adults, the common presentations are lumbar 
radiculopathy and myelopathy. Other presenting symptoms include 
sensory and motor deficits, skeletal and foot deformities, and bladder 
and bowel disturbances [15]. An important feature of SCM is its 
frequent association with secondary spinal anomalies [12]. SCM 
may be isolated [2] or associated with a large number of anomalies 
[9] it may be associated with abnormalities arising from various 
ectodermal or endodermal remnants such as congenital scoliosis [18], 
spondylolisthesis [19], spina bifida, kyphoscoliosis, butterfly vertebrae, 
hemivertebrae, a dermal sinus tract, and tethering of the spinal cord 
with lipoma, teratoma, dermoids, neurenteric cysts [2]. In a review of 
Proctor et al. out of 16 patients, 11 (69%) harbored a second lesion, 
with fatty or tight filum being the most common (6 patients) [12]. SCM 
and fatty filum are completely different clinical entities and thought 
to arise via different pathophysiologies, the diagnosis of which in the 
same patient is important for appropriate management [11]. During 
gasterogenesis, the formation of the spinal cord occurs in several 
stages. Neurulation gives rise to the spinal cord only down to the 
lumbar spine region. The spinal cord caudal to this is formed by the 
process of canalization. Errors during neurulation may lead to various 
congenital malformations such as myelomeningocele, meningocele, 
lipomyelomeningocele, SCMs, the dermal sinus, and intraspinal 
tumors such as dermoids and epidermoids [20]. Pang and coworkers 
[21,22] postulated that the participation of certain meningeal precursor 
cells within an errant midline ectoendodermal adhesion tract during

early gastrulation determines how SCMs can be classified into two 
radically different types [22]. If the tract also contains cells of meningeal 
precursor cells, the resultant malformation would be SCM Type I. 
Otherwise, the formation of a separate dural sleeve and bone septum 
does not occur, and the malformation would be Type II [23]. The tail 
bud forms after completion of neurulation. The formation of the neural 
tube caudal to that formed during neurulation occurs by canalization 
of the tail bud, which occurs during stages 13 through 20 (days 28–48) 
[24]. This process consists of the development of vacuoles within the 
tail bud, that later coalesce to form the canal, which connects with the 
rostral neural tube formed earlier during neurulation. Abnormalities 
that develop during canalization of the tail bud can give rise to the thick 
terminal filum, terminal myelocystocele, and lipomyelomeningocele 
[20]. The onset of the symptomatic tethered cord syndrome (TCS) in 
combination with diastematomyelia during adulthood is rare [20,25].

In most patients with SCM, conus lie lower than normal and the 
incidence of low-lying cord is also said to be as high as 83% of the 
patients [15]. Distinguishing between low-lying conous due to sole 
diastematomyelia and that due to diastematomyelia along with tight 
filum terminale, especially in cases with no fat tissue inside the filum, 

 

Figure 2. A) Post surgery MRI ruling out a hematoma in the operated area B) Axial 
view MRI prior to surgery (the arrow) revealing a thickened filum terminale close to the 
posterior wall of the durameter C) Saggital view MRI prior to surgery (the arrow) revealing 
a thickened filum terminale close to the posterior wall of the durameter.
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may be difficult. Diastematomyelia is often associated with a thickened 
or fatty filum [15]. According to the reports, in 40 %of these patients 
filum terminale is short and thickened [26]. Hence, in patients affected 
by SCMs, abnormality of the filum terminale cannot be indicative of 
a tethered cord due to tight filum terminale. TCS due to tight filum 
terminale is usually diagnosed in childhood and its onset in adult life is 
uncommon [14,27,28]. Thickness of the filum terminale greater than 2 
mm is considered abnormal in children. Although controversial [29], 
radiographic criteria for TCS alone are inadequate for the diagnosis of 
TCS and must be combined with the clinical presentation to establish 
the diagnosis [30].

Two main factors, i.e., local distraction and vascular compromise, 
contribute to the pathophysiology of TCS [31]. If detethering of the 
cord is performed within 2–8 weeks of the initial insult, blood flow 
and spinal evoked potentials may return to normal as longer delays 
may result in irreversible changes [31]. All patients with SCM are 
believed to be surgically treated prophylactically even asymptomatic 
[7,15,26,32]. However, the role of prophylactic surgery in SCM in 
asymptomatic adults is yet controversial [13]. Nevertheless, while 
there is no doubt that for patients with clinical symptoms surgery 
is indicated, there is no consensus as regards the dissection of filum 
following diastomatomyelia surgery. Numerous hypotheses have been 
proposed on the dissection of the filum terminale following the surgery 
of SCMs. In the study of Venkataramana [26] and Mahapatra [9], the 
filum was also excised in all patients. In 12 patients reported by Leung 
et al. [31] only two patients underwent filum resection. According 
to Zachary et al. [33], most authors advocate sectioning of a normal 
filum in all patients with a low-lying conus; however, in connection 
with diastematomyelia surgery [34,35]. Have made no mention of the 
necessity to section filum terminale.

Conclusion
Although in our patient, the clinical symptoms were primarily 

related to the tethered cord, in patients with split cord, the probability 
of tethered cord due to tight filum terminale should be considered. 
Progressive exacerbation of neurological symptoms following 
diastematomyelia surgery points to the possibility of a tethered 
cord due to other causes, particularly tight filum terminale. In these 
patients, sectioning filum terminale would prevent exacerbation of 
the symptoms and obviate the need for reoperation. That is, an easily 
visible and accessible filum terminale during diastematomyelia surgery 
is an indication for its sectioning.  
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