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Summary

Hockpryma, Speal cond erscton cissad by a tipht Bhen inmisale
ey be considared & palhopesic mechamsm involwad = the diovelop-
waend of syrinpomyelia, the Chizm malfompation (b 1 aml soofioses
Segtion of the flum sermindke s proposad a3 eseie] songical appeosch
i e conliniogs.

Mardbod, Berweos Apal TR aill July 2UEIE a wdal oF T jsdiss
LR e andl 17 weoimies) wath & imcas ape o 335 pears esaleraeal socis
of e Pl tersmeale witlh oo sl apening of e dual sac b
a elamelaicd saciedamy. Bl paienls saflesed fodmn soslwes, 5 Dodis

rrvingamnyehia, 2 frode Claan mallormatos sl 5 witly & coinbasation of

s cxalimades

Finding. After ssation of che fluns eerminale, patiems aah gringn-
mvelin showed mm carly chescol imgrovemem of dyseesthesn, thermo-
anacsthesin hypo-aesthesin smd wollang diffcubies Hising of the
ridullary comus wie also obeerved. In patenis with scoliosis, back pam
iproved dmmgticolly ond 0 coree redection was noticed. ohhoogh
progreswos of e curve wie chsarved in ome cose. In patiems with
Chiari malfoneation, kesdsche. dysesihesm and panaparess disp-
peaned.

Comclusions. Secmon of the fhen termimle i= a nsefol straegy
the resment of scolicsi=. gyringomvelia asd the Chian malformaton
and offors a new actiakogcal basis for the enderstanding of these three
disorders.

Eonpwarde: Syringomyelia; ichopathic sonliceas; Amorld=Chian mal
formation; tight fillem wrminale; filum section

Introdduciion

Cord-traction symplems cansed by a tight Blom ter-
minule was initinlly sugpested by Carceaw [7] who
reporied three potients with poraparesis, scoliosis, head-
gche and dyspesthesia who recovered following section-

ing of a tight and thick filum. Jones and Love [14] used
the term ‘tight Alum terminale syndrome’ and reported
six patients with sping bifida occulia the symploms of
which were atiributed 10 an anchoved conus medullaris.
Im all cases, symptomatic improvement wos ohtaned
after introdural lumbosacral explonion and resection
af the filum terminale. Homilton [10] and Roth [25,
26] estahblishid the hypothesis that stretching of the
spinil cord was involved in the setiopithogenesis
-::-f' !ﬁ.'l.h]i.ﬂ\i!'\- ill'ld |.|JL' 'Ehi.ilri 1'I:Iil|“1|'l|1i|.'|:|l|l'|. Ml ilﬂl!l.
Mehinger [17] reported that scoliosis may precede meu
rologrical symploms of syringomyelia, amd Kg and Seow
[19] described a case of tethered cord  syndrome
]'.rrl.'l_'u-di.ng tha d-l.'vuluplnum of @ syrinx, which subse
quently pesalved with detethering. Based on medullary
traction i¢ be wransmitted by the flum erminale as a
possible common actiopathogenic mechanism in syrin-
gomvelia, idiopathic sceliosis and the Chiagi malfoma-
thon, section of the Alum werminale was propesed by our
group as a useful treatment for these conditions [27-249],
and this was specessfuolly accomplished in five cases
[30].

We here report the resulis of all “operated”™ cases
of syringomyelia, scolivsis amd Chiari malformation
{iype 1) undergoing section of the filum teeminale, The
aim of the present series, however, was nol (o prove
conclusively whether o tight hlem terminale is the com-
mon aeticlogical agent of Chiart malformation, scoliosis
and syringomyelia,
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Fatients and meihods

[Froas April 1953 4o July 2003, a sotal of 20 non-omssoetive patients
(8 men amd 12 women) aged between 12 and 70 vears {mean 335
vearsh, with soalinsis I = B, syringomyetia (n= %), Chian malfonea-
B {m= 20 aml o comibereation of e theee condiions (soohioss, ay-
rngemyela, Tl mallormase ) im= 51 umdawent section of the v
termminadi fhrengh 3 danckosl screciomy. All patients were spmplomatic
Mime of the mtivnts showed featmes of scoll dharaphisan. In 11
peticmts aquerated onoup e 19 he filum wees sectioned (] cmb with
oparmng af the dural s wherias is the remaining % petients, whe wore
opuried am Faor, ssation of the filum serminale (0 cm) was camiod oor
withoul opening of the dural =

Clinical il peevgmative: diann o these palenls (Table 10 @e hae
sgmasisel, Cawes 1105 love boes revioesly iepomell [3],

ke [

A 3deyenr-old womas presented  with bilsteral corvicobmchialgin
assncioied with dvsoesthesin and paraeshesia, sl walieg didficolties
of ahom 3 year's durmion. The neerological examination showed bilm-
eral Hobinida's «igns. The megmetic resohonee maging | MED revenked &
swring cavity Brodm CF to O, ond the henbar MED shovwed the conm
mardfullans s Li-venchral level.

Case 2

A Mepmr-old man was admitted with complaimts of severe cervicos
brachialgia s dysaeshem in the ki shoulder and the analla as well 2
dysaesihesa and iheneo-aeaesibesia im the kefi hemitomes.
bl beeeen present for abon 2 years. Meorologically, deep tendon reflexes
m Bhe leps werne o], MED dhowed a lengituding] syregomahia
carvity from the Bulls g0 O6. The: comees mredullin= was found & the DF2-
wverivhril level (B T

Carr 3

A Dlkeyegr-old wisan with seolioss G the ape of 14, liad & d-pear
Bistory of propressively Frequent hack pain epissdes, increass in e
curvabire aml dorsoluisbar muscke costrgction. Dn standing preojeralive
poster-mileior radiographs, & Cobb angle of 35 was meeerad The
senogical exapsation was uniesealing. MR shiswal & proligee of
the corehellar toasils tight spingd cond sl the recdullary conus a e
L1 Jeswed,

Cage 4

A ftoyenrold wolsan presented wath fregeem pain episodes in the
cervical regiesi, headsche, weakness inthe wpper extremites ond loss of
mpersture appreciation im both hande Spadicity of the bkps wes
redermed by the patiest as “walking om oniton’. O newrological exam-
matiodn, there was bypo-aesthesia in boeh hands and hyperreflesm in the
leweer axtremites. MBI showed tomaillar positos o O and the medul-
lary oomes ot L bevel

Casr §

A Adevear-ohl mem hasd been disgmesaxd with saningomyels smee the
age af [k Three years bofore consalation he undawent a poserior
fossa crammectomy for the teatment of symngomrowlia followsd by
wortvhral fivation (DH-L3) ome month lster. A vesdricube-penitoneal
shuinl e 1 Bvilocapbalue was perlrmel oo vean hefare ogsalin-
Bon O pligsical sxamination, thens wie dgiifcsed @mpeesas (he
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patient coukd not walk and stazd wp by his ownp, amyotonia especialby
in the hazids, hypo-sedhosiz is the lefi log. mepacephahe. shon neck,
generalwed hypomeflexia and biloteral Bobanska's siges. MBI showed
syringomyelia (C3=CT) i the fistulised and facoid stzge, Chian mal-
formation, soolsas, bydrocephaluz and the medullary conos at the L1
vl

Canr A

A& Teyear-ohl mun pressenied with o 3-vear nskory of episades of
dorsalumbar pam that inerewasd in sty amd caosed ampertand dis-
almlicy, MED shoaedl & Tusiloain cavity [D7-D90), prolapse of the oeie-
Bl tosed®a, mipght sping] coid pamicekaly a0 fhe dodsal level The
medullary coting was Foand @ the LD level.

ey T

A Xlyenrok] ma complezed of epizndes of doral ond lumbar pan
witly referred poin wo e bower exiremmties of 6 pears’ deraon On
exarmEatiod, tere wos & positive MEO's i and maderate dosobembar
sooliosis {1957 on the mdographs | MBI dhowed prodopse of the cere-
bellor tonsils, ight spinal cond ond e conus medellars ar e L1-12
level

Case &

A 1 2-yearakd pirl had 3 dorsnlumbar scaliosis and was wearing &
Malwaukes type brace. On mdiographs 40° Jefi dorad and 207 mghe
lentar cerves were noied. MIE] showed dhe: cerebellar tonsils beloay the
formis magmom, o tehl spemal cond, the conues madullais @ the L1
el amadl the bariteam of the dural s immalialcly bk L5

Casr ¥

A To-vear-ohl ginl presenmad wath ow back pain caating B oihe legs
anel geaind is the corvical regicd. A lumbar seodicsss © 147 ol agle) was
dupnesal. MED slivaed sk proansaos @ L3551 and the come an L1
lewel

sy I

A Eyvesr-obd gl presemed with back pain due o dorsal seolicer
(25 Cobb ongle. ME] was esrevealing except for o tight spimal cond.

Cawr I

A di-vearold woman kad severe episndes of cephalea in the stianding
position which deappeared om lvisg dows over the past year and wes
dupnased with Chian malformation elsmshers. MR showsd profaps: of
the cenehellar ionsils beboa the lower edpe of the ailes. A aght and thice
filum terminale was chsereed on conveniiomal mvelngraphy and mvelo-
compned omegraphy (CT) scan (g, X A cerebespinal Bmd leak wos
detecied ot the saoml kevel (Fip. )

Lase 2

A 1E-year-old wemam haed a lomg-dimdinmg history of back pain with
refirmed paim amd mosche contracton: an the bl dorsolumbsar negion
Memrelopizlly, wekness of the lefl hand and left Babinski's sign wos
Firurel, O e piabaogn agelis, (B lumibén corve nieasaied 487, Tn e MRL
e corchedlar Mok won: Felow the Tocamen magmmm aul the cunlsl
el off the daal sac was Toamd a1 1551 level.
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Fig. 1. Case T The peecperanve lumbar BMRED shome the conm
achil ks o e andeior edgs ol TIT el I ihes posiopemtive MK
e criis i seei Al the mddle of DT sanchial by

Lasr J3

A TR vear-oh] mam hasd been disgmesax] with ssmngomyeln seee the
ape of 17 amd complomned of hypo-acshessa of fhe nphd ghigh, amyoe-
wophy of dhe nght kand, frequesd cophalkes amld bk pain, The OT
seamting showed totrveninoelar edrcophalys, the plamy rehoprphes
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declosed a lumbar scoliosis and the MR a facod caviny s C5-07, a
right Elrmn terminade and the borom of the dural =c ot L5581 kevel

Case 14

A& dievear-okl woman presenied wh scolweas since childbood and
complamned of back pain with pamcshesa o dyssesihoas im e lower
entremities, MR showrad the caudal ol of 1he derd s ihe L5-51
el

Canr (5

A Sllvear-old weoimnss B soatic pain s e g kg and sallang
prckalhry, The peaobogacs] exaniiaion shoaval I.l.l-\.ﬁpl‘."'h BN, paie-
Evgislic walking amd hilaieral Babnsky sipee. MELD showald a cairal
caany (hadiomyelial sl C4-0% ik prowesscd, sty e madelkay
come a1 L1 @l he dural sac a1 the 51 level

Lase ia

A Wlyenr-old man complemmed of L-year histore of mgi cervicohm-
chinlgie and dysacsbesia in e nght hall of e body, Moderee Jembar
scoliosis wis seem om the ploin miiogrophs. MR revealed syrisgoly-
dromyeha C1-D10, prolipsed cerebellar 1onsilk and he comes medul-
laris ot dhe L2 level.

Case I7

A& Bleyear-old man presested with severe corvicodorsolumbar soalios
wrs (90 ) and severe mpairmend of e lung vital capascilty (2650 dhat
roguired ambulsory exypes amd resiment with conlimucus posities
atrway pressure o night. He hial weaknes= of the kel log. Hyvpomefexia
an badhs beewer e ireoraties and a left oxtensor plamar refies wore fooml on
phrscal exammation, MED showed o Baceid cinaty from C3 e D7 aml 5
iy sevorn sealiosis,

Fig. T Cage 11, Myalo-CT scan clusws e lihdsn
ermiggle (FT ar 1he lesnhosacial level aah én-
Raspemesiin ol the canla apeans sl kak of contias
Phiocisghs a escial Hesirg o). ASIETOpOSIEnOT view
Cheri sl Rareral wicw [righth



Resules of the seciwon of the fillom sermizale

519

Fig. 3. Case 1. Sacriectomy showang mao Bodes CA amd B in e dura maner () cassed by Triction of 2 imght ssd thack Slam tenanalke 1), Visable

flum when the sacial Batala b= enlaged Cright)

Coasw I

A F-venr-okl wosran poesemed with doreal sealiosis, Dy pe-acsibsis
im the imemal sorface of the left epper b and lefi hesrmbomy wids
paraestbesia of the loft hasd MR revealed o sigmiticamly rocaied soo-
s, corehellar weails 1om below the fommnen mopsens, and 3 tght

spimal cord.

Cage ¥

A Meyear-ohd woman had 2 history of 457 sooliosss, DR-L5 anthod -
esis and C1-C2 lamineciomy for the iremimest of cervical syrmgomye-
a2 Sk v vissied hecaese af hack pain, severe pain in the oocipital and
cervical regions with pharyngeal compressim amd walkang iretability, O
nenrmlogical examination. ihere wes lefi hemiparess. abeence of ihe
biceps and tnceps reflexes on both sides and hiloteral Babeeki sipe
BAE] sl savingomycha (Raccid cavity from C3 o CT) amd the
wedullary conus al ihe L1 lew:l

Cane 20

A T year-old wisian Foul coopaocervical pon, haskar pgan, hypo-
acibesia is btk anees and the gt ke linsk, The OT scan shanesd
iz progmsiong al C4-0F aml C5-Oh, el the MR declosal hpdeo-
ielia foemn % 1o the el cose.

Resulis

Al operstion, lack of dasticity of the filum was
ohserved in all potients being inelastic in 30% of cases,
The dismeter of the filum fermingde mnged between
5mm e 4mm (mean 1,720 Details of operation of
Cazes 2and 11 are shown in Figs, 3 and 3, respectively.
Adter section of the filum, the spinal cord sscended and
relased, resulting in 1- w 3cm gap between the wo-
sectioned ends, Hiswopathological examination of the
filum fragments showed brosis and unspecific nervous
Eissie siemilar 10 that of the spinal cord

Fig. 4. Case 14. Operative fichl after standard sscriectomy. The filen
terminale is exiracied from the dural sac which is seoered by two silk
satpres, LA} Prosimal flom erminake with the dural sac. (Bl Dasal

Elum wermimale e s insaiem in the somme (O Deral sheath of
the: filum (I Fibers without doral shesth (EF Prosimal  portson,
smivitamy. (F1 Cervad Forceps iemovisg the Slum serminale from
its dhoral sheath

In all patients, clinical symptoms and signs disap-
peared or improved  substantially  immediately  after
aperation especially in terms of pain velief. In Case 8,
a dural Gstula occwrred which closed spomtanconsly.
Patients undergoing section of the Glem emminde with-
oul opening of the dural sac were discharged from the
hospital after 24 hours, The mean length of stay in
patients in whom section of the filum wes performed
after opening the dural sac was 4 (£2) days. Patients
with scidiosis hisd radiographic sssesments sl & months
after operation and annually thereafer, The Follow-ugp
ranged from 4 months w 11 vears,

In patents with syringomyelia, the synns showed a
few changes afler section of the filum, In wo cases,
there was a decrease I the longinedinal diameter of



a2u

hie cavity amd an increase in the ransversal diameter,
MREI showed that the conus medollaris ascended in two
cosgs (Cases 2 oand 16) Improvement of the scoliodic
curves was ohserved in all patients with scoliosis except
in Case B, Hesulis of operntion and owoome are detpiled
in Table 1.

[¥iseussion

The concept of the tethered cord syndrome developed
slowly but with incrensing interest amongst clinicians
amd neorosurgeons, The onosual sssociation of the
Chinrt malformation with myeloschisis was suggested
as early as 940 [39], In patients with myeloschisis,
there 15 wn abnommal traction cousing the cord wnd the
cerebellum o shfl I:|1r|.r|.|!.'J.'| the foramien LR TS [he
TI:IL'I'_'|1II.1Ii|'_'iI] [rschinn |1'r||'rIII|.|1L'Hi.H I1i|.'£ l'l'L"l.'I1 ‘H.Iﬁﬂ.lnl."lL'd h;l' il
number of authors [15, 21, 23], ad sccording o Face [5]

the tethered come, also called tnght Alum temminale
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syndrome, is the simplest anomaly of postedor lombar
dysraphism. However, the tethered cord syndreme may
alse pocur in patients who have the conus in the normal
position [18, 31, 32, 37]. 1t has been shown that the tight
filwm terminale may conse spinal cond compression over
an angulated spine a5 well as cond raction, pulling the
hind brain into the foramen magnum. The mole of the
flum terminale s o cawse of scoliosis bos also been
sugpested [T] A dynamic interpretation of the Chior
11:|u|ﬁ1n|1:|.1:|||n HL 'n.'xull Ilf # LTk I'.'I.'E'f'il’.'il.l *_"NT'«'I’l]I
conflicl was r.||1||_'|||m.'|J l'r'r- Radh |'l:'iI 3f||. Snsdies in
eaperimental models carmed out by Yamada [38, 3],
mdicate marked metabohic susceptibility o hypoxic
arpess [0 lembosacesl cord wmder trsction, Stmilar effects
were demonsteated i redox behaviowr of heman teth
cred cord during suegical procedures. 1t s coneluded
that symplems and signs of tethered cord are concomi-
tamt with lumbosacral newronal  dysfunction, which
could be due 1o impaimment of mitochoemdrial exidative

?E

Fig. 5 Phiees of the formation of the svingomaelia oty Cheomelogical pathogeness based on corvical MED fndhngs (28]
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metabolism weder constant or iMermittent cord streteh-
ing. Untethering procedurss in human tethered cord im-
prove exidative metabolism, and probably facilitate the
repair mechanism of injured neurons,

Awcording to abnormal raction of the spinal comd, the
Chiari maltormation, scoliosis and symingomyslia conld
be all an expression of the sume process [27T-30] as an
attempl o prevent increasing lethering (scolinsish, evi-
dence of truction on the lower part of the cerchellum
I:'I:h:lil:ri] il |:|.-r'.|l'r||~.r.|i11=||. 1l a r|.-\u|[i.r:g m i ur'ﬂ:u:
cavity (synngomyelia), The different aspects of & syring
cavity are illustrated in Fig. 5.

Postenor fossa decompressin with removal of the rum
of thie Toramen magmum s considered the surgieal trea
ment that offers the better results in cazes of syringo
myelia amd Chiari malformation, impeoving circulatoey
pathways of the cerebrospinal fAuid and eliminating the
ohstacle in the shifting of the content of the posterior
fossa and the suppoit 1o the tethering cord strength.
Expansion of a syrinx following posterioe-fossa decom-
pression of an associated Chiari type 1 malformation has
been reported [9]. On the other hand, steady excessive
tension in the spinal cord and accentuated by repeated
strelching related o flexion or exiension movements
canse impairment of the exidative metabolism. nearonal
dysfunction snd eventually imeversible nearelogical det-
icits [4, B, 24, 3A].

Relense of cord tethering, thereby allowing the spinal
cord o resume normal tension is the basis of the surgical
treatment in ]'.alin_'nL\. with 1ethered \]'.!ina| cird SYITH
matedogy, Yamada [38, 39 has pointed our thar af
pntetherng 15 performed before there 13 meversible nen
rological damage, improvement o motor and sensory
Tunctin is achieved, The immediate improvement of
symploms in SO ]'.n:lin_'nL\. with .-\.yrin!.'ulnyl:“u aller
sectioning of the Glum erminale may be ativiboated o
reliel of waction and compression of the pericavitary
mcdullary tissue, improving centiospinal ischemia and
the frsur-like effect of the iractioned syvingomyvelia
cavity. Improvement of angulation in scoliesis may be
related o disappesrance of Aexion stimulus aimed at
compensating  spinal cord  traction.  Improvement of
symptoms and signs in the Chiari malformation may
be associated with disappearance of strength causing
candal displacement of the cereheal tonsils as well as
relief of the tension over the cervical cord caused by
thee impacted tonsils,

Im 1992 Mathern omd Pepcock [16] described the
imporance of the lethenng mechanism in the pathophy-
siolopy of scoliosis assecipied with diastematomyelin

321
and suggested that it is ofien possible to comect the
scoliosis deformity by dealing only with the diastema-
tomyelia by untethering the cord. In the same yvear, Park
and Kaufman [20] proposed a myelodomy of the comus
1o ireal & sving associpled with spinal dysmphism: the
aperation in such coses is refermed o ps terminal ventri-
culostomy ws intmduced by Gordner, In 12 patients whe
wnderwenl terminal ventoculostomy for syringomyelia,
Crardmer ot al, [6] reported that opening the central cunal
al the [i.p of the conig :II'I:IFI'II'IH.'IJ the Sy o of Y
Tiﬂpml}'l.'“ﬂ HI'II.‘I I'I\._'|lTi11‘F\'i!lI'.|II".'I‘:IiI., il]lllﬂllgl:l '||.'|:IH |_'|:.1-|J-L"| i.'ﬁ
more likely o be related w release of excessive ension
after sectioning of the flum ermanale [0, X7, 39,

Suntom e ad, [34] reported toscton of the spanal cord
as & mechanism iovolved in the pathogenesiz of lipo
myelemeningecele and proposed untethering the spinal
cord by section of the filum terminale. Beigel o ol [24]
described declive in the spinal curvalure following
release of wihered spinal cord associated with spina
hifida. Other authors have shown benefcial resulis after
surgical treatment of & tethered spinal cond in spinal
dysraphism [1, 12, 13, 22]. Untethering procedures hiave
heen associated with cranial displacement of the conus
medullaris intra-operatively 1] or in the Follow-up
ruclio-imoging  stwdies [I1W]. In all the coses hens
reporied, the cut ends of the [lum separated signibcantly
amd instantaneously abler sectioning, Moreover, in two
cuses of syringomyelin, ofter section of the Blum thene
was a decrease in the Jongiiudinal dismeter and  an
mcrease in the transverse diameter of the cavily, which
Murther support a traction axial pull. In one patient with
the Chiar malfommation (Case 110, there was & sponta
neous sacral cerebrospinal Mmd fismla at the fmcton
wone of a thick and tght filem but no eference 1o this
comdition has been found i the hieraure, .“||1|.'||.|-|.|!.'J:| the
tethered cord-related ischemic mechanism involved in
the pathogenesis of the syvringomyelia cavity is elimi-
mated by sectioning of the flum, disappeaasce of the
syrink should mol be expected, which in toen will take
place afier Astulisation and evental collapse [27-29]. In
addition. after sectioning of the filum temminale, wpper
displacement of the comss and the cranial segment of the
filum may oceuar,

In summary, section of the filum terminale has been
performaed successfully by others for the treatment of
scoliosis and lumbor medullary syndromes [2, 3, 14,
L8, 19, 23, 31-35, 38, 39]. The tethered cord syndrome
has been proposed as s mechanizm involved in the
pathogenesis of the three disonders, —scoliosis, syringo-

myelia, Clhitar malformation-, and the beneficial effects
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of section of the Alom in scoliosis and neurological
manifestations of syringomyelin hove been repomed
2,09, 23 24, 27-M1. although in some cases il was
not interpreted in relation o the effects of a tight filum
[6]. Based on the present resolts and the clinical mani-
testations of the patients here reported opether with the
pree and postoperative imdings it 15 concluded that seg-
fion of the filom terminale is o vseful smtegy in the
trestment of seoliosis, syringomyelia and the Chiori miol-
I'nm:l.:l[i.lln,_ and olffers a new u-u[i.-nl-::-gir_':l.'l aisis fm' the
1.|.|1|J|.-rxL:||1|J:|ng ol these three disorders. However, o3 r.u.'ri
ments that opposed this proposal, eg., animal expert
ments which failed 1w produce Cliar 1 malformation
o spanal tethering by pulling down the flum or the
pocurrence of Chiart malformation 0 animeals thar dio
ot use the standing posilion ane pecessan.

Acknowledgement

Wi thans Mata Pulido, WY, for bt the mssuscnpd sl clinecis
akalElaEee

HReferences

1. Anderson FM (1968) Oocel spinal dysraphism. Diagnosis amd
management. J Pediatr 73; 163= 177

2. Barmeti HIRL. Feeder JTH, Hudgson P OO1973 Synngomoeha, e
Wallon IM jedl Magor problems in neomskopy. W.E. Saunders,
Lopidon Phikade lphia Toropto, pp 310

3. Bany AL Pafien BM, Sicwgrt BH (19570 Possible faclors i the
development of the Arnold=Chian malformation. J Mesrosurg 14:
2853011

4, Beeig A 11970} Dwermiciching af ol cinciipecimead pahalogicl
tensidd an the spinal cond - & Basic cause of sympoms i cond
ibscwilers 1 Risiech 3: 7-9

5 Fitg CR (19925 Mesorahodogy off apiiial dysmaphisig. In; Paik
T5 ped), Spinad dysiapdism, Coseingeodsay  issoes i el
legaeal surgery, Blackaell Soemitie Peblicnwss, Hosion, MA,
P 181-152

o Cimrdner W, Bell HS, Poolos P, Delus DE, E‘It:lnhr."r_g LY N ]
Terminal vesmiculostoany for synngoenyeliz | Meurosurg dic
[ Y I

1. Giarcenu G {1933) The filumaennisale sysdome (e cord-rscios
syndromel. ] Bone Joise Sorg Am 33-A: T1I-T16

B, Gelfan 8, Tarloy I8 ¢ 1963 Alered searan popul@tionin [T segment
of dops wih expenmental band-limb mgidity. Am J Physiol 206
Gty |

G GilZ, Bao 5 Constaniani 8 ¢ 20000 Expansion of Chian 1-assecimed
syringomyvelia afier posdenonbossa decommpression. Chikds Merne
By 16 555558

10 Mammiltos 1. Schamidt AC (1975} Seolicss with spanianess trans
postion af the spinal cond. Climscal and autopsy siudy. J Baone Toint
Sorg Am 5T: 474477

11, Hodfman HY, Hesadrick EB, Humphees EP (19760 The jethered
spimal conl: wis protess mamfesdatioes, diggrosis aml sorgical
vamriction, Chalds Braim 3: 145-155%

12, Hodfmann GT. Books OA Dscksom [0, Thomgpeon [MO01956)
Urinary mncontinenss i meelomemngocehes dey o a fotherod

14

1%

16

17T

15

%

Lyl

M. B. Rovo-Salvador e ol

spanal cord amd its =sergical trestmem. Surg Gymeco] Obeset 100:
il B=fi2d

lames OC, Lassman LF 1962 Spanal dysrapbasm. Spinal cord
lesioms associated with spina bafida coonlta. Physicdherapy 45
154157

Jowazs PH, Lovee 10 (1%56) Tight filum sermizale. ARMA Arch Surg
T3 556566

Foumimates B L1 TR Deabopmend amd reddectios of the tail g of
e caudal ered of the spamal cond. Ine Contribations o cmbryoloey,
Washingtes, T, Camegie Inetiiubion of Washisgton, pp 161-198
Blathisrs GW, Pescock W1 (1002 Digsiematomnivela = Park TS
tod) Spimal dysraphi=n. Confemgeesmy issses in meurological
sirpery, Blackwall Sociabls Pablicasms, Boaci, MA, ppe 1 -103
Plau H, Mebisger G0 1WT) Sonliaie a8 g concoivalasl deease of
saringeiiyelin, & Ohithdg Thie Twenegeh 125 567-575

Mawar GiH, Caeale AJD Kobens Me, Laaden B VRS Dhecie® filesn
lermiiale syidiome, Palialn Nemoegrg 23 TI5-235

Mp WH, Sevw WT (2HIL Teherad cond syiehoone precahing
wariii Foimaion—scna mdicdogaeal docamestion, Thild Neiv
Sys 17! 45—

Fark TS, Kooffman B {1992 Ie Park TS (ed). Spizal dysraphisan.
Contempornry issues i neurologicsl surgery. Blockwell Sceennfic
Pablicasons, Bodon, MA, pp 1345-142

Fairen BM {1933) Emhryological stages in the establashing of
mveloschisis with sping bafida. Am J Anat 93: 365-398

Paool JL 1942 Spanad cord ond bocal siges secondary o oocul
saomal memangoceles im adehs. Bull MY Acd kMed 26; G55-651
Pon Sermadell A, Mares Segura K (1988) Clhnico-morphological
comelations hased on MELn simingomyvelia. Sody of 22 cases, Rev
Meurd (Pan=) 144 18]1-183

Reigel DH, Tehermoukba K, Bawma B, Kortyza B Eoiensiemn D
{19y Change in spimal curvatere fallowing rebzase of tethered
spanal vomd desociated with sana bifida Podigle Mogrosarg 700
42

Fath M 191 hhopathic scolivsas from ghe point of view of the
neurorkhirlogist. Megromdwedogy 21 133-138

Faoih B¢ 1936 Cramo-coraeal gromdh collision: imother eaplasa-
e of e Armdd-Chism malfomratsos s of baealar impressaon,
Meunrahology I5: [87-194

Raya-Silvieka MB 12 Comeibaies e the caiology of iy
rinigrvelia, Docioral thesis, Barcskona, Spxin

Faa-Salvakor BB 1R Syoingemyelia, scoliosie aed adiopahic
Adnold-Chigen malleomatiogis a coniicd cliokogy, Bes Mawol 74
37051

Favo-Salvika MEB (1R Flaayhasia, Basilan groove, ododitesd
prosazss &bl Kinkiig of the hidgisersdin: o comimsl éwlogy with
idbopake:  syrisgoanyeliz, soolicsns and Chian mal fonmatios
By Beural 24: 1241-125%0

Bopa-Salvodor MEB (19975 A sew surgicsl irestment B syringo-
myvelia, soodiosis, Aurmodd-Choan malfoneatics, kiskang of the
braanstem, odoitosd recess, idiopatka: hasilar impressson and pla-
tybasia. Rev Meurnl 25 333530

Sedouki b, Cosloem K199 Monagemen of nght filem serminale
symdmme wih special emphasi= om noneal kevel corms medullarns
(MLCH). S Meural S0 318-322

Sarlouki M, Vatansever 5, Inan §, Endemli B, Bagdasaglo O, Folal A&
1 2(H13) [ a filumn termizale with a normal appearance really nocmal ?
Childs Mery Sve 19: 3=

Streeter GL {1909} Faciors tmvodved in the formation of the filem
terminale. Am ] Anae 250 [=11

Sutton LA, Dubiaime AC, Schor L (1997 Spmal dysaapbasm, e
Park T3S dieaddy Combormporary 1ssues in meumbogical surgery, Black-
well Sciestific Poblications, Boston, MA. pp 50-73

Tl K 11950 Spinal dharaphizm. A sfedy of congenital malforme-
s of the lower hack. J Bosa: koint Surg Br 51 #1542



Resules of the seciwon of the filom sermizale

6. Wan Hameveld Am Schadé P (19625 Nerve cell destruction b
asphiveiation of the spanal cord. 1 Mewropathed Exp Mearal 20:
AUt

31, Warder DE., Cakes W1 (19%93) Tethered cord syndrome and the
panns in normal postion. Meurosurgery 33 304078

IR Yamadr 5. Finks DE. Semders v (1981) Pathophysielogy of
“letherad cord syndrome”. 1 Keorcearg 546; 4%40-503

% Yamada 5 (1992} Tethered spaml cord: pathophysioloey aml man-
aperment. [ Park T3 tad ) Spinal dysmaphism. Conlemporary issoos
im neurlogical surgery. Blsckwell Sciemific Poblications, Besos,
RLA, pp Td-500

Commenis

The vakee of the paper is 40 stinulme the attention of newrmsungem
tovevarils the poesasble el of a tight filum terominake: m ke gemess of a
wimmiidy of disterhimces of spinall cond functiom. The authors report on the
clinical improvsment of a wemes of poticets with idopathic soasicess.
wrinpomycha, Chian malboemations, sl a combination of such comh-
1o whe il fidlosang the intrhmal or extradeal section of the
e tamimale. The asthers’ experimos 18 combomted by several
veponts Bhe authors: foemad in the Tarstore peinting to the mole of & gt
Bl in detenvamng a tefeied ood sysmome The theory of & oght
Flen prslling dhorsn the spisal cond and he cevawella wnsils, leading ues
Chasri vpe 1 ivalfoniation, s quits old and widsly secegasad thoagh
thever demoisicated in cxperimestal animals, Falesil, sech & mechanical
theory has the aildvamage w0 be ciey e mlersmml. Funbenmces, it i= &
CimiibH edperiencs al syismielic palens ol o losslyeg conm
nssncioled with o teck filum reromnade may benedd from surgicd nem-
ment. The physicpabogesetic isterpretation becoemes more difficult
whatt the concept of G tight Hlum leading 1o spanal cord impainmess is
npphied po sotyects whose oonus meedallans is in 2 sormal position, as in
wany of the patients here considererd. In fact, even thongh ome coeld
popoizsad 6 pathologicol lenitason of the speal cord physiological
mwemenis in case of an excessively fight filum dwhach cheonetically
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could benefr by a surgical release) # is not clear 10 me why afier the
seetiom of the fipht Ehem dhe “nommally” placed comes should sscend
s the spimal canal. Acally, the authors stabe that in all thear caes the
“emls of the fiban separmed sgmaficamly and msantaneously afier
THecrusly, the poml serpical mesults obéained by dhe sothors. desare
carcful analveas, as thay imply that a number of subgeats, with pathode-
gl conditions, similar et desoribed i the prcsent papser could st
enjiry o therapeotic schamigy ot bocmss thay ao not cometly dag-
meepgl. Unforenaely, the sargical imdication is m @sy in patieas
whhse omwps asdellanis 55 1o soemal position and the aothors: di st
desiribe critmia on which the sergical opm shosk] be Fasad. whim
considering the leeropeiecis cliniesl manieaations sl e mohiple
pathological findings o the MRL
TN R
R

Mo ereaniuscrip progeecs & caioele which @ of e, since thers 1
sl dkebate on the adsobgy of the presened chimeal comples.

The tike paises The qpestion whether s tght flom erominake @ e
comman petodogicsl sgem of CHIARLmaltneation ope 1, scolloss
and synsgomyelin The paper linally does not conclusively prove ihas
theary. The authors presesi 30 pabents without evidence of ooowl
dvsraphisis b one one mone of the respective chinecal signs and offer
o thems o relorively easy procedere for definite rememest of the complex
clinical eminy by simply cotting the filum. I 9 potiesis s dural opemng
wie porformed. Thas would be revoltionary i the treatment comoepts
fior these diagmoses. Bui maey quesitons are lefi open
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