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 Summary
	 Background:	 Diastematomyelia	 is	 a	 rare	 congenital	 malformation	 of	 the	 spinal	 cord,	 which	 belongs	 to	 the	

group	 of	 occult	 spinal	 dysraphisms.	 This	 disorder	 consists	 in	 the	 separation	 of	 the	 spinal	 cord	
into	 two	parts	 in	 the	 sagittal	plane	 (hemicords).	Diastematomyelia	may	coexist	with	other	 spinal	
dysraphisms,	such	as	myelomeningocele,	meningocele,	spinal	lipoma,	neuroenteric	cysts	or	dermal	
sinuses	and	vertebral	abnormalities,	such	as	hemivertebrae,	butterfly	vertebrae	or	scoliosis.

	 Case Report:	 We	 reported	 a	 case	 of	 a	 woman	 with	 a	 congenital	 defect	 of	 the	 spinal	 cord,	 in	 the	 form	 of	
diastematomyelia,	which	was	diagnosed	at	the	age	of	78.	The	patient	had	been	complaining	of	back	
pain	for	many	years.	The	X-ray	radiograms	showed	the	fusion	of	vertebra	L3–L4,	defective	fusion	
of	posterior	 spinal	bony	elements	L5–S1.	Moreover,	 abnormal	hair	 growth	 (hypertrichosis)	 in	 the	
lumbar	 region	was	 found.	The	 separation	 of	 the	 spinal	 cord	was	 only	diagnosed	 in	MR	 imaging	
which	was	performed	at	the	age	of	78.

	 Conclusions:	 Diastematomyelia	 is	mostly	 diagnosed	 in	 the	 prenatal	 period	 or	 in	 children;	much	 less	 often	 in	
adults.	This	disorder	has	to	be	taken	into	account	in	differential	diagnosis	in	patients	with	X-rays	
revealing	defects	 of	 the	 spine	 in	 the	 form	of	hemivertebrae,	 butterfly	vertebrae	 or	 the	 fusion	of	
vertebrae,	 especially	when	 there	 are	 additional	 skin	 lesions	 in	 the	back	 area,	 at	 the	 level	 of	 the	
diagnosed	osseous	anomalies.
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Background

Diastematomyelia	 is	 a	 rare	 dysraphic	 lesion	 of	 the	 spinal	
cord	in	which	a	part	of	the	spinal	cord	is	split	in	the	sagit-
tal	plane	 into	 two	hemicords	 [1–3].	Each	of	 them	 includes	
the	 central	 canal,	 one	 dorsal	 and	 one	 ventral	 root.	 The	
splitting	of	the	cord	is	caused	by	the	presence	of	an	osseous	
or	a	fibrocartilaginous	septum.	The	defect	is	a	result	of	an	
incorrect	 development	 of	 the	notochord	between	 the	 15th	
and	the	18th	day	of	pregnancy	[1–3].

Diastematomyelia	 may	 be	 accompanied	 by	 other	 spinal	
dysraphisms,	such	as	myelomeningocele,	meningocele,	spi-
nal	 lipoma,	neuroenteric	cysts	or	dermal	 sinus,	as	well	as	
congenital	 defects	 of	 the	 spine,	 including	 hemivertebrae,	

butterfly	vertebrae,	and	scoliosis	 [1,2,4,5].	This	malforma-
tion	may	 also	 be	 accompanied	 by	 abnormalities	 of	 inter-
nal	organs	–	kidneys,	anus	or	reproductive	organs	[4].	Most	
authors	believe	that	cases	of	an	 isolated	diastematomyelia	
are	connected	with	better	prognosis	[1,3,4].

We	 reported	 a	 case	 of	 a	woman	with	 a	 congenital	 defect	
of	the	spinal	cord,	in	the	form	of	diastematomyelia,	which	
was	diagnosed	at	the	age	of	78	years.

The	 literature	 presents	multiple	 cases	 of	 diastematomye-
lia	 revealed	 in	 the	 prenatal	 period	 by	means	 of	USG	 and	
confirmed	 by	 MRI	 [1,4,6,7].	 Most	 patients	 with	 a	 diag-
nosed	diastematomyelia	are	children	under	the	age	of	7	[5].	
In	 adult	 patients,	 such	 a	 spinal	 abnormality	 is	 diagnosed	
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less	 frequently	 [8,9].	 The	 available	 literature	 does	 not	
report	any	cases	of	diastematomyelia	diagnosed	at	such	an	

advanced	age	and	the	oldest	described	patient	was	44	years	
old	when	she	was	diagnosed	with	diastematomyelia	[8].

Case Report

The	78-year-old	woman,	experiencing	back	pain	 for	many	
years,	 presented	 for	 diagnostic	 procedures.	Her	 first	 pain	
symptoms	within	 the	 sacrolumbar	 spine	 appeared	when	
she	 turned	 30.	 The	 first	 diagnostic	 examination	 was	 an	
X-ray	 of	 the	 sacrolumbar	 back,	 performed	 7	 years	 after	
the	 first	 pain	 symptoms.	The	X-rays	 showed	degenerative	
lesions	 of	 the	 lower	 lumbar	 vertebrae.	 There	was	 also	 a	
fusion	of	the	3rd	and	4th	lumbar	vertebrae	and	a	flattening	
of	the	L3	vertebral	body.

Due	 to	 persisting	 and	 periodically	 aggravating	 pain	 at	
the	age	of	46,	 the	patient	underwent	another	X-ray	of	 the	
spine,	 revealing	 an	 incomplete	 fusion	 of	 the	L3–L4	verte-
brae	 and	 a	 defective	 closure	 of	 the	vertebral	 arches	 from	
L5	 to	 S1	 (Figure	 1A,B).	 The	patient	 reported	 a	 significant	
increase	 in	pain	 intensity	 on	 reaching	50	years	 of	 age.	 In	
the	 following	 years,	 she	 was	 undergoing	 only	 control	
X-rays	of	the	L-S	spine,	which	showed	degenerative	lesions	
and	 discopathies	 with	 a	 chronic	 pain	 syndrome	 of	 the	
spine.

Family	history:	Healthy	parents.	Mother	died	at	the	age	of	
84	years,	father	–	54	(unknown	cause	of	his	sudden	death).	
Siblings	–	two	sisters:	healthy.

Gynaecological	history:	2	pregnancies,	2	deliveries	(sponta-
neous),	at	the	age	of	23	and	24;	2	children	(males):	the	first	
son	healthy,	 the	 second	one	with	diastematomyelia,	 oper-
ated	on	at	the	age	of	20	due	to	urine	incontinence.

For	 the	 last	 few	years,	 the	 patient	 has	 been	 experiencing	
an	increasing	muscle	weakness	in	the	lower	limbs	and	pro-
gressive	 walking	 difficulty.	 Moreover,	 the	 examinations	
revealed:	an	ischaemic	heart	disease,	hypertension,	athrop-
ic	gastritis	and	anaemia.

Physical	 examination	 carried	 out	 in	 November	 2008	
revealed	 a	 compulsory	 standing	 posture,	 flat	 feet,	 patho-
logical	 valgity	 of	 the	 right	 knee	 and	 an	 advanced,	 fixed	
right	 thoracic	 and	 left	 lumbar	 scoliosis,	 uncompensated,	

Figure 1.  X-ray of the lumbar spine: anterior-posterior plane (A), 
lateral plane (B). Scoliosis, partial fusion of the L3–L4 
bodies, and defective fusion of posterior spinal bony 
elements within L5–S1.

A

B

Figure 2.  Picture of the lumbar region. Hypertrichosis of „faun tail” 
type.
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with	 the	 spinal	 axis	 displaced	 to	 the	 right	 and	 a	 signifi-
cantly	increased	kyphosis	and	lordosis.	Within	the	lumbosa-
cral	spine	there	was	a	characteristic	area	of	abnormal	hair	
growth	(hypertrichosis)	(Figure	2).	No	other	gait	abnormali-
ties	were	revealed;	only	the	disturbances	of	articular	mobil-
ity,	corresponding	to	the	described	degenerative	lesions	and	
malformations.	Moreover,	 large	 joints	 of	 the	 lower	 limbs	
were	mobile,	with	an	inhibited	external	rotation.

After	orthopaedic	consultation,	the	patient	was	referred	for	
an	MRI	of	the	lumbosacral	spine,	which	was	performed	in	
January	2010,	in	the	MRI	Laboratory	of	Wroclaw	Medical	
University.	The	 examination	was	 carried	 out	with	 a	 1.5T	
scanner,	 in	 FSE	 sequence	 (T1-	 and	 T2-weighted	 images),	
PD,	in	sagittal,	transverse	and	coronal	planes.	On	the	basis	
of	the	performed	sequences	of	the	MRI,	a	left-convex	rota-
tional	 scoliosis	 and	 loss	 of	 lumbar	 lordosis	 was	 found.	
Moreover,	 there	was	 a	 fusion	 of	 L3–L4	 vertebral	 bodies	

with	a	partially	present	intervertebral	disc	in	the	anterior	
part	 (Figures	 3,	 4A–C).	At	 this	 level	 of	 the	 spine,	 dorsally,	
there	 subcutaneous	 tissue	was	atrophied.	There	were	also	
malformations	of	the	lumbar	and	sacral	vertebrae,	includ-
ing	L5	and	S1	arch	cleavage,	as	well	as	spinal	canal	widen-
ing	at	the	level	L3–S2.

The	 terminal	 cone	was	 reaching	 the	L5	 level;	 no	 features	
of	thetering.	What	is	more,	at	the	level	of	L1/L2	spine,	the	
spinal	cord	was	divided	into	two	hemicords	located	in	one	
common	dural	 tube	 up	 to	 the	 upper	 part	 of	 the	 L3	 body	
(Figures	 5,	 6).	 Below,	 there	 was	 a	 an	 osseocartilaginous	
septum,	dividing	the	spinal	canal	into	two	separate	canals	
including	two	hemicords	in	separate	dural	tubes	(Figure	7).	
At	 the	 level	 of	 the	 upper	 L4	 border,	 the	 hemicords	were	
again	running	through	one	common	dural	tube,	which	was	
significantly	dilated,	measuring	2.7×2.6	cm	(Figure	8).

Figure 4.  MR image in sagittal plane: T1-weighted image (A), 
T2-weighted image (B), PD-weighted image (C). Partial 
fusion of vertebra L3–L4, an osseocartilaginous septum on 
the L2–L5 level. On the L2 level, there is a round structure, 
possibly corresponding to an epidermoid cyst.

A

B

CFigure 3.  T1-weighted image, coronal plane. S-type scoliosis and 
partial fusion of the L3–L4 bodies.
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At	 the	 level	 of	L2,	 on	 the	 lateral	 surface	of	 the	 left	hemi-
cord,	 there	was	 a	 sharply	 delineated	 round	 structure	 of	
0.7	 cm	 in	diameter,	 hyperintense	 in	T2-	 and	PD-weighted	
images,	and	hypointense	in	T1-weighted	sequences	(Figure	
4A–C).	The	 lesion	was	 occupying	 the	 lateral	 recess	 of	 the	
left	 spinal	 canal	 and	 could	 correspond	 to	 an	 epidermoid	
cyst	on	MRI.

T1-	 and	 T2-weighted	 sequences	 showed	 a	 hyperintense	
area	within	 the	 Th10	 body,	measuring	 1.3×1.2	 cm,	with	
fat-saturation	in	PD	sequence.	The	area	corresponded	to	a	
fatty	islet,	indicated	for	differentiation	from	vertebral	hae-
mangioma	(Figure	4A–C).

Intervertebral	discs	in	the	examined	part	showed	a	patho-
logical	lowering	of	signal	intensity	in	T2-weighted	images.	

Moreover,	 the	 evaluated	 segment	 revealed	 degenerative	
lesions	of	the	vertebral	bodies	and	intervertebral	joints.

Discussion

Dysraphic	 lesions	 constitute	 the	most	 numerous	 group	 of	
developmental	 abnormalities	 of	 the	 spinal	 cord	 and	 canal	
[5].	They	are	mostly	diagnosed	in	the	neonatal	period,	and	
sometimes	 in	older	children	or	adults	 [5,10].	These	 lesions	
may	be	divided	 into	 three	 groups,	 depending	 on	 the	 loca-
tion	of	 the	 lesion	with	 respect	 to	 the	 surface	 of	 the	back.	
There	 are	 open	dysraphic	 lesion	with	 a	 dorsal	 protrusion	
of	 soft	 tissues	 of	 the	 spinal	 canal,	 not	 covered	 by	 skin,	
then	 there	 are	 close	 dysraphisms	with	 a	 protrusion	 cov-
ered	by	 skin,	 and	 occult	 spinal	 dysraphisms,	without	 any	
dorsal	protrusions	of	soft	tissues	of	the	spinal	canal	[5,10].	

Figure 5.  T1-weighted image, coronal plane. There is sagittal division 
of the spinal cord into two hemicords due to the presence of 
an osseocartilaginous septum.

Figure 7.  T2-weighted image, axial plane, level L3: two hemicords, 
each contained in a separate dural tube and separated by an 
osseocartilaginous septum.

Figure 8.  T2-weighted image, axial plane, level L4: a single dural sac 
containing both hemicords.

Figure 6.  T2-weighted image, axial plane, level L2: a single dural sac 
containing both hemicords.
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The	most	 important	 diagnostic	 imaging	modality	 of	 dys-
raphisms	 of	 the	 spinal	 cord	 is	 the	MRI,	which	 allows	 for	
establishing	 a	 final	 diagnosis	 and	 for	planning	 a	potential	
surgery	 [4,10].	USG	of	 the	spinal	canal	and	of	 the	spine	 is	
the	first-line	treatment	of	open	neonatal	lesions	and	in	pre-
natal	diagnostics	[1,3,4].

The	most	 common	dysraphisms	 is	 the	myelomeningocele,	
present	 in	approx.	1	 case	per	 every	1200–1400	 live	births	
[5].	It	constitutes	as	much	as	98.8%	of	all	open	dysraphisms	
of	the	spinal	cord	[10].

Diastematomyelia	is	a	rare	congenital	malformation	of	the	
spinal	 cord,	which	 belongs	 to	 the	 group	 of	 occult	 spinal	
dysraphisms	[10].	It	was	first	described	in	1837	by	French	
researcher	C.P.	Ollivier,	who	used	the	term	‘diastematomy-
elia’	[11].	A	new	classification	and	term	(‘split	cord	malfor-
mation,	SCM)	was	 introduced	by	D.	Pang	 [13],	who	distin-
guished	two	types	of	diastematomyelia.	In	type	I	(SCM	type	
I),	two	parts	of	the	split	cord	(hemicords)	are	placed	in	their	
separate	dural	tubes.	The	spinal	canal	is	divided	in	two	by	
a	septum,	osseocartilaginous	in	most	of	the	cases	(75%)	or,	
rarely,	a	fibrous	one	(25%).	Type	II	(SCM	type	II)	is	charac-
terised	by	the	presence	of	one	common	dural	tube,	without	
any	osseous	septum	in	most	of	the	cases,	or	with	a	fibrous	
septum,	if	any.	Type	II	cases	are	asymptomatic	[1,4,9–11].

Diastematomyelia	is	more	common	in	women	(80–90%)	and	
tends	to	appear	within	the	thoracolumbar	spine	(85%).	It	is	
rarely	confined	to	the	lumbar	or	to	the	thoracic	spine	sole-
ly.	There	were	also	cases	of	cervical	or	multilevel	diastema-
tomyelia	[4,10,12].

Occult	 dysraphisms	may	 be	 covered	with	 a	 normal	 skin	
layer.	 However,	 they	 are	 frequently	 (i.e.	 in	 50–75%	 of	
cases)	 connected	 with	 the	 presence	 of	 multiple	 skin	
lesions.	 Dysraphisms	 accompanied	 by	 skin	 lesions	 were	
first	described	 in	1940	by	B.W.	Lichtenstein	 [9].	The	most	
common	skin	marker	of	diastematomyelia	 is	an	abnormal	
hair	 growth	 (hypertrichosis)	 of	 the	 back,	 at	 the	 level	 of	
the	malformation,	 observed	 in	 56%	of	 all	 cases	 of	 diaste-
matomyelia	 [1,9].	According	 to	Y.	 Izci,	 the	 rate	of	 anoma-
lies	 in	 the	 study	 group	 amounted	 to	 as	much	 as	 79%	 [9].	
Moreover,	Y.	 Izci	 presented	 two	 typical	 hair	 growth	 pat-
terns	 in	 his	work:	 ‘faun	 tail’	 and	 ‘silky	 down’.	The	 ‘faun	
tail’	concerns	thick,	rough	hair	covering	a	wide	triangular	
or	rhombus-shaped	area	of	the	lumbosacral	back,	measur-
ing	mostly	 from	a	 few	 to	 over	 ten	 centimetres	 in	 length.	
‘Silky	 down’	 is	 a	 small	 concentration	 of	 fine,	 soft	 hair	 in	
the	midline	 [9].	 The	 quoted	work	 showed	 that	 there	 is	 a	
statistically	 significant	 correlation	 between	 the	 type	 of	
abnormal	 hair	 growth	 pattern	 and	 the	 type	 of	 diastema-
tomyelia.	 The	 ‘faun	 tail’	 pattern	 is	 connected	with	 SCM	
type	I,	while	the	‘silky	down’	is	significantly	more	common	
in	SCM	type	II	 lesions	[9].	In	our	case,	this	was	obviously	
the	‘faun	tail’	pattern	(Figure	2),	which	speaks	for	Y.	Izci’s	
thesis	on	the	relationship	between	this	hair	growth	pattern	
and	type	I	diastematomyelia	(the	presence	of	osseocartilag-
inous	septum	splitting	the	spinal	canal	into	two	parts,	i.e.	
two	hemicords	placed	within	their	separate	dural	tubes).

Other,	 frequently	 coexisting	 skin	 lesions	 include	 capillary	
angiomas	 (26%),	 dermal	 sinuses	 (22%),	 subdermal	 lipomas	

(11%)	 or	 other	 dermal	 naevi	 and	 crypts	 [1,8,10,12,14].	
Moreover,	 the	 diastematomyelia	may	 be	 accompanied	 by	
spinal	abnormalities	such	as	hemivertebrae,	butterfly	ver-
tebrae,	 fusion	of	vertebrae	and	narrowing	of	the	 intraver-
tebral	 space.	Very	 often	 there	 is	 also	 a	 scoliosis	 –	 even	 in	
30–60%	of	 cases	 [1,4,10,12,14].	 Patients	with	 diastemato-
myelia	may	present	with	different	neurological	and	ortho-
paedic	 abnormalities,	 such	 as	 foot	 deformities	 (in	 50%	of	
cases),	 muscular	 atrophy,	 leg	 shortening,	 paraesthesias,	
disturbed	 reflect	 response	 [8,12].	 There	 were	 also	 cases	
of	 theterning	 of	 the	 spinal	 cord	 or	 of	 the	 terminal	 cone	
solely,	 syringomyelia,	Klippel-Feil’s	 syndrome,	 epidermoid	
and	dermoid	cysts,	 lipomas	and	dural	cysts,	especially	the	
arachnoid	cysts.	Diastematomyelia	is	present	in	15–20%	of	
cases	of	Arnold-Chiari	II	syndrome	[10,12].

In	 the	 presented	 case,	 the	 78-year-old	 woman	 had	 been	
experiencing	spine	pain	 for	over	40	years.	Despite	 the	con-
firmed	osseous	 anomalies	 of	 the	 lumbar	 spine	 and	abnor-
mal	 hair	 growth	 (hypertrichosis)	 of	 the	 back,	 the	 correct	
diagnosis	was	established	only	after	performing	the	MRI	in	
January	2010.	Taking	into	account	the	presence	of	the	osse-
ous-cartilaginous	septum	dividing	the	spinal	canal	into	two	
parts	with	two	hemicords	in	two	separate	dural	tubes,	dia-
stematomyelia	of	 type	 I	 (SCM	type	 I)	 should	be	diagnosed,	
although	above	and	below	the	septum,	the	hemicords	fused	
in	 one	 cord	 lying	 in	 one	 common	 dural	 sac	 again.	 In	 the	
available	 literature,	many	 authors	 suggest	 that	 SCM	 type	
I	 concerns	 symptomatic	patients	with	 serious,	 progressive	
neurological	 and/or	orthopaedic	abnormalities	 [1,4,9–11].	 It	
is	interesting	that	the	women	presented	in	our	work	did	not	
show	any	significant	neurological	or	orthopaedic	abnormali-
ties	at	younger	age,	apart	from	long-term	back	pain.	She	also	
gave	birth	to	two	children	(both	deliveries	were	spontaneous	
and	uncomplicated;	one	child	was	healthy).	Only	at	 the	L2	
level,	on	the	lateral	surface	of	the	left	hemicord,	there	was	a	
structure	of	0.7	cm	in	diameter,	potentially	corresponding	to	
an	epidermoid	cyst.	Otherwise,	 there	were	no	concomitant	
congenital	abnormalities.	Most	probably,	 an	 important	 fact	
is	here	 the	absence	of	 spinal	 cord	 theterning	and	 the	pres-
ence	of	a	very	low-reaching	terminal	cone	(to	L5).

Diastematomyelia	 diagnosed	 in	 the	 other,	 younger,	 son	 of	
the	 presented	 patient	 may	 speak	 for	 genetic	 condition-
ing	 of	 this	malformation.	Although	 the	 exact	 aetiology	 of	
spinal	dysraphisms	 (of	open,	close	and	occult	ones)	 is	 still	
unknown,	 authors	 have	 reported	 different	 factors	 influ-
encing	the	future	mother	in	her	fertility	or	early	gestation	
period.	Approx.	50%	of	all	cases	are	connected	with	nutri-
tional	 deficiency.	Other,	 genetic,	 are	multifactorially	 con-
ditioned	[5].	Among	the	causes	of	spinal	dysraphisms,	there	
are	 chromosomal	mutations,	 single-gene	mutations,	 envi-
ronmental	 factors	 and	 other	 factors,	 of	 unknown	 origin.	
Nutritional	factors	include	i.a.	consumption	of	cytochalasin	
a	metabolite	 of	 the	 funges	Phytophthora	 infestans	 (found	
in	blighted	potatoes),	folic	acid	or	zinc	deficiency,	high	con-
sumption	of	nitrates	(e.g.	in	ground	water	or	in	nitrate-pre-
served	meat),	 vitamin	A	 deficiency	 or	 hyperconsumption	
[5].	Moreover,	mothers	of	children	with	spinal	dysraphisms	
were	 often	 reported	 to	 reveal	 an	 abnormal	 carbohydrate	
metabolism	 (e.g.	 diabetes	 or	 hyperinsulinemia).	 Mothers	
with	diabetes	are	more	prone	to	deliver	a	child	with	such	a	
pathology	[15].
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It	 is	 believed	 that	 one	 of	 the	most	 important	 nutritional	
factors	connected	with	spinal	dysraphisms	is	the	folic	acid	
deficiency.	 Folic	 acid	 supplementation	 included	 in	 a	 preg-
nant	woman’s	 diet	may	 decrease	 the	 risk	 of	 abnormally	
developing	neural	tube	by	as	much	as	72%	[5].

Conclusions

Diastematomyelia	 is	 a	 rare	 dysraphic	 defect	 of	 the	 spinal	
cord.	 It	 is	mostly	 diagnosed	 in	 the	 prenatal	 period	 or	 in	
children;	much	less	often	in	adults.	This	disorder	has	to	be	

taken	into	account	in	the	differential	diagnosis	in	patients	
with	X-rays	 revealing	 such	defects	 of	 the	 spine	 as:	 hemi-
vertebrae,	butterfly	vertebrae	or	vertebral	fusion,	especial-
ly	when	the	patient	reveals	some	additional	skin	lesions	at	
the	level	of	the	diagnosed	osseous	anomalies,	dorsally.

Being	aware	of	the	fact	that	abnormal	hair	growth	(hyper-
trichosis)	 within	 the	 lumbosacral	 back	 accompanies	 the	
dysraphic	 lesions	 of	 the	 spinal	 cord,	 should	 result	 in	 an	
early	 and	 correct	 diagnosis,	 as	well	 as	 introduction	 of	 an	
appropriate	treatment.
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