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1.1.	Anatomy	of	Filum	terminale	

•  Fibroelas(c	ligament	between	the	Conus	medullaris	and	the	
dorsal	surface	of	the	tailbone.	

•  About	23	cm	in	length.	
•  Thickness	of	1-2	mm.	
•  Accompanied	by	a	visible	arterial	blood	vessel	over	its	en(re	

length.	
•  Comprises	a	longer	ini(al	intradural	segment	(Filum	terminale	

internum)	and	a	shorter	distal	extradural	segment	(Filum	
terminale	externum),	the	laMer	covered	by	a	prolonga(on	of	the	
dura	mater.	

3	



					Interna(onal	Congress	Fascia at Sea,	Kurhaus	Scheveningen,	January	18th,	2020	
The	Filum	terminale	

L.	Testut	y	A.Latarjet	1902-1928	

Werner	Spalteholz	1895	

Conus	medullaris	and	Filum	terminale	in	anatomy	textbooks:	
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Filum	terminale	in	cadaver	dissec(ons:	



					Interna(onal	Congress	Fascia at Sea,	Kurhaus	Scheveningen,	January	18th,	2020	
The	Filum	terminale	

6	

Filum	terminale	in	individual	with	scoliosis	(prepared	by	Professor	Alfonso	Rodriguez	
Baeza,	Chair	of	Human	Anatomy	and	Embriology,	Faculty	of	Medicine,	Universidad	
Autónoma	de	Barcelona,	2017).	
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1.2.	Histology	of	Filum	terminale	

•  Collagen	fibers	
•  Elas(n	fibers	
•  Atrophic	neurons	
•  Atrophic	neural	fibers	
•  Fibrous	and	adipous	(ssue	with	mul(ple	

small	blood	vessels	
•  Scarce	neural	filaments	posi(ve	for	S100	

Protein	
•  Various	types	of	glial	cells.	
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1.3.	Physiology	of	Filum	terminale	

•  Maintains	the	alignment	of	the	spinal	cord	within	
the	spinal	canal.	
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1.4.	Embryology	of	Filum	terminale	

•  Ini(ated	by	involu(on	of	the	distalmost	spinal	cord	
through	retrogressive	differen4a4on;	

•  It	becomes	visible	in	the	9th	gesta(onal	week,	as	a	
consequence	of	the	differen(al	growth	of	the	spine	
and	spinal	cord;	

•  It	contains	both	ectodermal	and	mesodermal-origin	
components.	
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9-week-old	human	embryo,	at	the	
beginning	of	the	differen(al	growth	

of	the	spine	and	spinal	cord	

11	



					Interna(onal	Congress	Fascia at Sea,	Kurhaus	Scheveningen,	January	18th,	2020	
The	Filum	terminale	

Conus	medullaris	level	in	humans:	

•  Starts	to	ascend	during	the	9th	week;	
•  At	3	months:	2nd	coccygeal	vertebra;	
•  At	5	months:	1st	sacral	vertebra;	
•  At	6	months:	L3-L4.	
•  At	birth:	inferior	part	of	L3;	
•  During	adulthood:	between	D12L1	and	L1L2.	
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Normal	Conus	medullaris	level	in	adults:	

•  Th12-L1	(Roth	1981,	Royo-Salvador	1996)	
•  L1	(	Arai	el	al.	2001,	Pou	Serradell	1981)	
•  L1-L2	(Williams	et	al.	1995)	
•  Above	upper	L2	(Nieuwenhuys	et	al.	2009)	
•  Above	L2	(Heimberger	1950)	
•  Above	inferior	third	of	L2	(McCoMer,	1916)	
•  Between	Th11	and	L3	(Neel,	2016)	
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Conus	medullaris	level		
In	MRI	of	55	control	subjects	(Royo	Salvador,	1993)	

	

•  Th11-Th12:	1	(2%)	
•  Th12L1	disc:	25	(50	%)	
•  L1	vertebral	body:	21	(42	%)	
•  Inferior	margin	of	L1:	1	(2%)	
•  L1L2	disc:	2	(4%)		
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2.1.	Defini=on	of	Neuro-Cranio-Vertebral	Syndrome	

•  Group	of	subjec=ve	and	objec=ve	clinical	manifesta=ons,	
affec=ng	 the	 encephalon,	 the	 spinal	 cord,	 the	 skull	 and	
the	 vertebral	 column,	 referable	 to	 an	 abnormal	 axial	
trac=on	 transmi_ed	 by	 a	 Filum	 terminale	 apparently	
normal;	

•  It	 can	 be	 associated	 to	 known	 condi=ons	 of	 unknow	
e=ology	 so	 far,	 as	 the	 Arnold-Chiari	 type	 I	 syndrome,	
Idiopathic	 scoliosis,	 Idiopathic	 syringomyelia,	 Pla=basia,	
Odontoid	retroflexion,	Brainstem	kinking,	etc.	
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2.2.	Defini=on	of	Filum	disease	

•  Congenital	 form	 of	 Neuro-Cranio-Vertebral	 Syndrome	 with	
an	apparently	normal	Filum	terminale;	

•  It	can	be	manifested	through	different	pathologies:	Arnold-
Chiari	 type	 I	 syndrome,	 idiopathic	 scoliosis	 and	
syringomyelia	,	platybasia,	odontoid	retroversion,	brainstem	
kinking,	etc.	
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Es=mated	worldwide	prevalence	of	Filum	disease		

•  CONVENTIONAL	DIAGNOSES:	616	millions	idiopathic	scoliosis	+	
7	millions	Chiari	I	+	580,000	idiopathic	syringomyelia	
	=623,588,000	pa(ents	or	8.9	%	of	world	popula(on		

•  ACTUAL	ESTIMATE:	+	scolioses	<	11º	+	subclinical	Chiari	I	and	
syringomyelia	+	related	pathologies	(occipito-cervical	junc(on	
malforma(ons)	

	>	20	%	of	world	popula(on		
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67%	

33%	

2.3.	Basic	sta=s=cs:		
	

Sex	distribu=on	in	850	cases	

male	

female	
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Age	distribu=on	in	850	cases	
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Ra=o	of	classical	diagnoses	in	850	cases	
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Combina=ons	of	classical	condi=ons	in	850	cases	
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Clinical NCV.S, 
4,0% 

ACHS.I, 15,4% 

I.SM, 5,6% 
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Secondary NCV.S,
0,1% 

Diagnostic combinations of NCV.S & ACHS.I & I.SM & I.SCO (850) 
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2.4.	Clinical	picture		
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Physical	findings		
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•  1)	Spontaneous	nystagmus		
•  2)	Devia(on	of	uvula	and/or	tongue		
•  3)	Diminished		grip	strength		
•  4)	Altera(ons	of	temperature	sensibility	
•  5)	Altera(ons	of	touch	sensibility	
•  6)	Altered	deep	tendon	reflexes	in	upper	limb(s)	
•  7)	Altered	deep	tendon	reflexes	in	lower	limb(s)		
•  8)	Altered	abdominal	cutaneous	reflexes		
•  9)	Altered	plantar	cutaneous	reflexes	
•  10)	Posi(ve	straight-leg	raising	test	and	reversed	Lasègue’s	test	
•  11)	Posi(ve	Mingazzini’s	and	Barré’s	tests		
•  12)	Posi(ve	Romberg’s	test	
•  13)	Difficulty	standing	up	from	a	kneeling	posture	
•  14)	Scolio(c	artude	and	associated	signs.	
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Most	frequent	clinical	signs	in	400	surgical	cases	
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2.5.	Image	features	of	Filum	disease:	
Global	view	
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Arnold-Chiari	type	I	syndrome	–	caudal	trac(on	
pathogenesis	
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Idiopathic	syringomyelia		
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Idiopathic	syringomyelia	–	ischemic	pathogenesis	
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Idiopathic	scoliosis	
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Idiopathic	scoliosis	–	neurogenic	pathogenesis	
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3.1.	The	FILUM	SYSTEM®=	16	protocols	
	

I.	Diagnosis		
II.	Treatment	
III.	Preopera(ve	and	Anaesthesia		
IV.	Surgical	
V.	Postopera(ve	
VI.	Results	
VII.	Postopera(ve	medical	treatment	
VIII.	Postopera(ve	physical	therapy	and	rehabilita(on	
IX.	Postopera(ve	orthoses	and	prostheses	
X.	Postopera(ve	check-up	and	gene(cs	
XI.	Informa(on	
XII.	Future		
XIII.	Spinal	surgery	
XIV.	Ins(tute	of	filum	
XV.	Case	series	
XVI.	Actualiza(ons	and	related	documents	
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3.2.	Sec=oning	of	Filum	terminale	
original	minimally	invasive	technique	

local	anesthesia	with	seda(on	
possible	day	surgery	
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3.3.	Other	surgical	interven=ons	

•  Anterior	cervical	discectomy	and	fusion	for	cervical	disc	
hernia(ons.	

•  Transar=cular	approach	and	discectomy	for	thoracic	
disc	hernia(ons.	

•  Microsurgical	or	endoscopic	discectomy	for	lumbar	disc	
hernia(ons.	

•  Laminectomy	for	spinal	stenosis.	
•  Radiofrequency	thermocoagula=on	for	facet	syndrome.	
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4.	Results	of	FS®	
Early	improvements	of	clinical	signs	8	hours	postSFT	in	211	cases:	
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Improvements	of	clinical	symptoms	one	month	postSFT	in	50	
cases:	
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Improvements	of	clinical	signs	one	month	postSFT	in	50	cases:	
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Image	improvements	aher	SFT:	less	tonsillar	descent	(1)	

2011	 2012	
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Image	improvements	aher	SFT:	less	tonsillar	descent	(2)	

2012	 2013	



					Interna(onal	Congress	Fascia at Sea,	Kurhaus	Scheveningen,	January	18th,	2020	
The	Filum	terminale	

Image	improvements	aher	SFT:	less	tonsillar	descent	(3)	

2008	 2010	
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Image	improvements	aher	SFT:	smaller	syringomyelia	(1)	

2006	 2014	
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Image	improvements	aher	SFT:	smaller	syringomyelia	(2)	

2009	 2010	
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Image	improvements	aher	SFT:	smaller	syringomyelia	(3)	

42	

2016	 2019	2017	
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Image	improvements	aher	SFT:	less	scoliosis	(1)	

2001/12.14ºD,16.29ºL	 2009/1.84ºD,	10.54ºL	
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Image	improvements	aher	SFT:	less	scoliosis	(2)	

2009	 2010	 2011	
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Image	improvements	aher	SFT:	less	scoliosis	(3)	
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5.	Conclusions:	Manual	Therapy	in	Filum	Disease	
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