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Concurrent Hydromyelia and 
Diastematomyelia 

Hydromyelia was discovered in six of 13 patients with diastematomyelia. In one 
patient, hydromyelia affected only the segments of spinal cord above the diastemato­
myelia. In five patients, hydromyelia extended downward from the single cord into one 
or both hemicords. Because hydromyelia and diastematomyelia occur simultaneously, 
because they may produce very similar clinical changes, and because simultaneous or 
sequential surgical correction of both conditions may be necessary to achieve the best 
clinical result, the possibility of hydromyelia should be evaluated specifically in each 
patient demonstrated to have diastematomyelia. 

Diastematomye/ia signifies sagittal clefting of the spinal cord, conus medullaris, 
and/or filum terminale into two, sometimes asymmetric hemicords [1 -8] . There are 
two major types of diastematomyelia [1]. In the first , both hemicords are enveloped 
in a common subarachnoid space by a single arachnoid-dural sheath. In the second, 
a portion of each hemicord is separately encased by one of the paired arachnoid­
dural sheaths. The two types have a nearly equal frequency. 

Hydromyelia signifies dilatation of the central canal of the spinal cord , with or 
without persistent communication with the fourth ventricle [6-21]. Both hydromyelia 
and diastematomyelia may present clinically with similar scolioses, sensory-motor 
deficits, and orthopedic deformities of the feet. 

Current use of sonography, water-soluble contrast myelography, computed 
tomography (CT), and magnetic resonance imaging (MRI) has led to increased 
awareness of the frequency and morphologic features of hydromyelia [6, 17, 20, 
21] and diastematomyelia [1, 3, 4, 61 in patients with scoliosis and dysraphism. 
Isolated instances of concurrent hydromyelia and diastematomyelia have been 
reported [2 , 6-8]. This report addresses the frequency of such concurrence and 
the need to seek hydromyelia specifically in all patients demonstrated to have 
diastematomyelia. 

Materials and Methods 

The myelograms and metrizamide CT myelograms of 13 patients with diastematomyelia 
studied during the 5-year period from January 1980 through December 1984 were reviewed . 
Metrizamide myelography and 4-6 hr delayed metrizamide CT scans of the spine from these 
patients were analyzed for evidence of hydromyelia. Unequivocal , substantial dilatation of the 

. central canal of the spinal cord was taken to represent hydromyelia. Subtle increase in central 
cord density on delayed CT myelography was not considered sufficient evidence of hydro­
myelia for the purposes of this study. 

Results 

Hydromyelia was demonstrated in six of 13 consecutive patients with diaste­
matomyelia for an incidence of 46% in unselected cases. The occurrence of 
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hydromyelia appeared to be independent of the type and site 
of diastematomyelia. The six patients with concurrent hydro­
myelia and diastematomyelia ranged in age from 1 month to 
13 years, while the whole group of 13 patients ranged in age 
from 1 month to 34 years. Five of the six patients with 
hydromyelia were female. In two patients with hydromyelia 
both hemicords were enclosed together in a single arachnoid­
dural sheath. In the other four patients the hemicords were 
enclosed in separate arachnoid-dural sheaths. 

In one patient, the hydromyelic cavity was present only 
cephalad to the diastematomyelia (Fig. 1). It did not extend 

Fig. 1.-Concurrent diastematomyelia and hy­
dromyelia in 5-month-old girl with lumbar nevus 
pilosus and palpable, skin-covered spina bifida. 
Neurologic examination was normal. A, Frontal me­
trizamide myelogram reveals tethered cord, dilata­
tion of spinal cord at C7-T5, diastematomyelia with 
asymmetric hemicords at T9-L2, separation of ar­
achnoid and dura into two tubes (one about each 
hemicord at T12-L2), bone spur (S) between dural 
tubes at L 1, and reunion of hemicords and dural 
tubes at L2, below bone spur. B, Immediate post­
myelogram CT section through thoracic cord. Opa­
cification of large central canal signifies hydromye­
lia. C, Axial CT section at T11 shows spina bifida, 
lateral position of asymmetric hemicords, and ab­
sence of any definite hydromyelia at level of hem i­
cords. D, Axial CT section at T12-L1 shows sepa­
rate arachnoid-dural sheaths about each hemicord, 
infolding of laminae and part of bone spur between 
arachnoid-dural sheaths. Cord tethering was re­
leased surgically. Hydromyelia is currently being 
followed. 

caudally into the hemicords. In this patient each hemicord had 
a separate arachnoid-dural covering . In five patients the hy­
dromyelia extended caudally, in continuity , from the uncleft 
cord above into one or both hemicords below. In one of these 
five the hydromyelia extended as low as the partly reunited 
cord at the caudal end of the diastematomyelia (Fig. 2). Two 
of the five patients with hydromyelia of one or both hemicords 
had diastematomyelia with a single arachnoid-dural sheath 
(Fig. 3), and three had double arachnoid-dural sheaths. 

The other seven patients with diastematomyelia but no 
hydromyelia were all female and ranged in age from 2 to 34 
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Fig. 2.-Concurrent diastematomyelia and hydromyelia in 4'h-year-old girt with nevus pilosus and 
recent leg weakness. A, Frontal pluridirectional tomogram from metrizamide myelogram reveals spina 
bifida, intersegmental fusion of right L 1-L2 laminae, and linear contrast material within obliquely oriented 
diastematomyelia (arrowheads) extending from T12 to L 1. Band C, Axial CT sections immediately after 
myelography show diastematomyelia with single arachnoid-dural sheath. No hydromyelia is evident. O­
F, Repeat series of axial CT sections 6 hr later. Dense opacification of enlarged central canal of cord 
and definite extension of hydromyelia into left hemicord , down to caudal extent of cleft where hemicords 
begin to reunite. Surgery has not yet been performed. 
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years. Three had diastematomyelia with a single arachnoid­
dural tube and four, double arachnoid dural tubes. 

Eight patients had surgery. Six of eight patients underwent 
subsequent release of cord tethering by resection of the bone 
spur (four patients) and/or section of a short , thick filum 
terminale (six patients). Two of these same eight patients had 
laser fenestration of the hydromyelic cord and placement of 
a hydromyelia-peritoneal shunt. In one patient with a definite 
but small hydromyelic cavity , it was decided not to shunt the 
cavity at the time of surgery. The other five patients are 

c 
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currently being followed clinically with plans to correct the 
diastematomyelia and/or the hydromyelia surgically in the 
future . 

There was no clinical or radiologic evidence of hydroceph­
alus in the seven patients who did not have hydromyelia. Two 
of the six patients with hydromyelia had been shunted for 
hydrocephalus in the past, but manifested no present evi­
dence of hydrocephalus or shunt malfunction. Both of these 
had an associated myelomeningocele and were the only two 
with myelomeningocele in the series . 



476 SCHLESINGER ET AL. AJNR:7 , May/June 1986 

A B 



AJNR:7, May/June 1986 CONCURRENT HYDROMYELIA AND DIASTEMATOMYELIA 477 

Fig. 3.-Concurrent diastematomyelia and hydromyelia in 5-year-old Brazil­
ian girl with untreated , spontaneously epithelialized thoracolumbar myelome­
ningocele, shunted hydrocephalus, and progressive severe scoliosis. Initial low 
lumbar puncture documented complete block to cephalic flow of contrast 
material at T12. Needle placed at T11-T12 entered a separate space from 
which clear CSF flowed spontaneously and into which contrast material passed 
easily. Frontal (A) and lateral (8) radiographs show contrast material within 
hugely distended central canal (c) of cord, contrast material within lumbar 
subarachnoid space (S) , passage of subarachnoid contrast material (arrow­
heads) cephalad to T12 after needle decompression of hydromyelia, outline of 
greatly thinned thoracic cord by intra- and extramedullary contrast material , 
and poor definition of any cord tissue caudal to T12 . C-F, Immediately after 
myelography, serial axial CT scans obtained at T11 - T12 (C), T12 (0) , T12-L 1 
(E) , and L2 (F) show spina bifida with very thin skin cover, gross hydromyelia 
with thin cord , diastematomyelia with single arachnoid-dural sheath , and exten­
sion of hydromyelia partway into each hemicord. G and H, Computed axial 
sonograms obtained percutaneously before surgery with 5.0 MHz linear-array 
transducer (Acuson). Transverse images oriented with ventral at top conform 
with CT sections. G, Just cephalic to diastematomyelia. Thin skin (arrowheads) , 
widely bifid laminae (L) , sagitally short vertebral body (v), thin , echoic cord 
(arrows) , and huge, anechoic hydromyelia (c) H, More caudal transverse section. 
Wider spina bifida, bifurcation of cord into two hemicords (arrows) and extension 
of hydromyelia (c) into each hemicord. Surgery confirmed both hydromyelia and 
diastematomyelia. 

Discussion 

In patients with spinal dysraphism and diastematomyelia, 
progressive scoliosis and increasing sensory-motor deficits 
may result from hydromyelia alone, from cord tethering alone, 
or from the combination of the two [4, 5, 1 2, 17, 19]. Correct 
identification of both lesions may then permit simultaneous or 
sequential surgery for either or both cause(s) of clinical diffi­
culty and may help to explain partial response to therapy 
when only one lesion is repaired. 

In some cases, the concurrence of hydromyelia and dias­
tematomyelia may reflect a common underlying anomaly. In 
patients with myelomeningocele, for example (Fig. 3) , Cam­
eron [7] and Emery and Lendon [8] found hydromyelia in 
29%-77% and diastematomyelia in 31%-46%. The diaste­
matomyelia affected the cord above the placode in 31 %, the 
placode itself in 25% and the cord below the placode in 25% 
of cases [8]. In the present series, two of the six patients 
with concurrent pathology had myelomeningocele (33%). 

Hydrocephalus may playa significant role in the production 
of the hydromyelia. In patients with myelomeningocele, com­
pensated hydrocephalus, extensive communicating hydro­
myelia and progressive paraparesis, Batnitzky et aL [11] and 
Hall et aL [12, 15, 17] demonstrated flow of a radionuclide 
tracer from the dilated lateral ventricles into a dilated central 
canal of the cord. Similarly, Emery and Lendon [8] observed 
hydromyelia above or at the placode, but not below it, pre­
sumably because escape of cerebrospinal fluid (CSF) from 
the open placode prevented dilatation of the central canal of 
the cord below. 

Myelomeningocele and hydrocephalus cannot be the only 
determinants, however. In our series, four of the six patients 
with concurrent pathology manifested neither myelomenin­
gocele nor hydrocephalus (Figs. 1 and 2). The other two 
patients were born with myelomeningoceles and had been 
shunted for hydrocephalus in the past, but had no present 
evidence of either hydrocephalus or shunt malfunction . Ka­
santikul et aL [18] observed that the central canal of the spinal 
cord remained closed in 94% of patients with hydrocephalus. 
In only 6% was the central canal patent, and in those it 

resembled the central canal normally observed in patients 
less than 20 years of age [18]. In cases without myelodyspla­
sia or hydrocephalus, therefore, the concurrence of hydro­
myelia and diastematomyelia may reflect a separate derange­
ment in embryogenesis, perhaps impaired permeability of the 
rhombic roof, as proposed by Gardner [9, 10]. 
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