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Per cent of all 373 patients
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A FA F Cdad AF, AA, FE e B
A25 BAAA A Y G2 1F e BT B4 A
"% B R 5 8

= W= g

1. 5% 312 84

2. FHAHEETE 182 49

3. TG Fop’ 268 72

4. As Ho) 141 38

5. Azt Fo) 212 57

6. A 58 16

7. o4 171 46

8. lo} Fof* 92 25

9. 7]oE Ao A 162 43

10. A5 Fop* 143 38

1. &&° 100 27

12. B9k 45 12

13. A7z 196 53

14, EHZF 181 49

15. whd ¥ = 183 49

16. A &5 167 45

17. 3HA &% 208 56

18. 7I% &% 81 22

19. AF% 5% 268 72

20. T &% 243 65

21, 8-H FES 270 72

22. %A numbness 110 30

23.  3}A] numbness 76 20

24. Paresthesias 262 70

25, 2% Q0% Ho)® 146 39

26. 2574% 44 12

27. A 91k 182 49

28. G} 9 okzt 175 47

29. ot Aol ¢ 192 52

30. 13 Zof 170 46
RE HF 59F EFst] ARHoR BAsH 1
BEago] EABT AT 2 HWE pFI AFE
Hreesd AH AdddAes 2 Ax s
F/2FR AFTEFY AR WA A8 FYNA
et
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Topographic ~ criteria(E  2)°] & FA4Y AIFE
aFstete] wEEOl Al AERIGE A&¥ H
S A rtest M 0L 2 oh3-0] A A A3 A 7 e TR
BEE SAAFE 5T TAF $4-AY dx
SH; FONE AR-AY WE S Ay A9
Occipitocervical junction malformations.

2E HE5 FYd HFEFssEHs dl dE)e]
DAY AFH HFEFessu A A dal %
FAE S0 4 U 27 gl AR &
et 4 oAF3k wkslk 71X 7F 9t} (negatively
associated)

T A AdEuige] A8H Fo& AR AT
A A S8 2 AS aE<telA good
correlation & ¥# 3t} -The strongest ones

being  between General symptoms Cranial
symptoms (r 0.531, p = 0.000), Medullary
symptoms — Medullary signs (r=0.523, p=0.000),
Cervical symptoms Medullary symptoms
(r=0.513, p 0.000), Cranial symptoms
Medullary symptoms (r = 0.420, p = 0.000) and
General symptoms — Medullary symptoms (r =
0.414, p = 0.000). BAIHoZ 2w 9= positive
correlations (p<0.05)¢] ¢¥&}71 AW (r between
0.106 — 0.149) between Cranial symptoms
Descent of cerebellar tonsils, Cranial signs -
Descent of cerebellar tonsils, Cervical symptoms
- Intramedullary cysts and Medullary symptoms
- Intra medullary cysts ol%= 0t} E3l between
General symptoms - Deviation of the vertebral
column, General symptoms Intramedullary
cysts, Cranial symptoms -Intramedullary cysts,
Medullary symptoms Descent of cerebellar
tonsils and Cranial signs Intramedullary
cysts o= EAAZHoRE on|7} 3l negative
correlations (p < 0.05, r between 0.120- 0.197)°]
EAg OAZ Ay A% s TR S 2
A 3 9} positive correlations ©] &= ¥Hd F HAZE

=)
=

FH 94 abnomality 91 4 Wl dEx= FAFHF
ZA 2 AR AZ 9} positive correlations 929
T Rkst

=9

ArrH oz oM dAFE AHELS gy T2
ZHEo A AHoHSUtt.  The tethered cord
syndrome < 1910 d Fuchs [3], 1940 4

1

L

Lichtenstein[4]°] ¢]3, Occult tethered cord
1976 3 Hoffman[7]°] <¢]3&}, The cord-traction
syndrome 9} filum terminale syndrome & 1953 4
Garceaul5]el o8] A 9],
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F 4. 489 373 Ao A9 A AF HIE
kil HES heg
1. Zpk QbR 204 55
2, B4 g/ 8 9% Wt 237 64
3. &% 747 ol 257 69
4. 27} 7o) 242 65
5. A A F-7 HkAL § gt 322 86
6. ShA] A 57 vl ¥ gl 309 83
7. Bl uka} W s} 254 68
8. A WALt 274 &
9. A A AR AAL FA 165 44
10. Mingazzini AAF F43 245 66
11. Romberg AA}F %7d 188 50
12. ole] A5} 259 70

'Babinski A -7} € & T G Eoll A VrER 3hx) Abel = 109 71(29%) % T

a5 o= ARE A H535S, obEs Jlokg
ST A 1Y, B3 HES0E, dHTNA,
FAATEY, Aol B7] F=, Wzt mdy A7F
Aol a4 AAA AR retention = FRESE
AR5 vzt 4G 4R #AE JFsHA

1992 W ¥k}l =3 "Contribution to the etiology of
idopathic syringomyelia"[26]5 #|<]s}H dld AH S
O] HﬂO]t‘ﬂ—?ﬁ 7]2—]3’,]. 3‘43:15]01 /\41315] s O] Oiq-
wrdlM e 5 HAeess AtddA 9A 9A g

=

F

HrdFo] A4 5574% Ho]Fo] A7t 217 Al A A o
%3 &F-& 7| %] = axial caudal force 7} &= A gho] A4 ¥ 1ot
1996 W F¥E[27, 28]°0A4 ART| AL, =

7ol A abnormality & H.o|X| & FA= H49 A

oA S N
_l
o
rir
SOl o
_Li rwu
SR g
1—139‘ ?FE
1o —-— o
S
>n§rﬂ:mi
> ol i
=%
J k.
P

g7 2ol

Q2
[€]
S ”Neuro Cranlo Vertebral Syndrome", 1

&
o b

Lq]e "’52‘/(]‘ xel%ﬁvvgi

= H/\ E

oF. T, ofN N ol <l Jm 4 kI o\
‘O,

ol Mt (o,

3

1981 13, 1986 1A[19, 2010l 4=} 2] 3=9] n]x3}
BAHF NHE e, obmE oty T

R e RN

70%

Per cent of all 373 patients

20%

64%

31%

acute regressive
191 10. 373 W] AR #A9 A Rd FH. Acute = 6 /1L
ket E AL A eyelic = LA 717 U o] F
Sae] A= 2 IR} A)7ke] Zhel| w
N

ol A=A A

cyclic chronic

ool S/o] YER; regressive = Al7Fe] 7 A FAdo] g A

Hk chronic = Z4Fo] A7) 7bel g4 0 2 2|45 progressive =




Royo-Salvador et al. BMC Neurology (2020) 20:175 Pagina 12 de 16

% 15%
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0: No DCT L:impactionof  2:CTinupperthird 3: CTin middle third  4: CT in lower third 5: CT between 6: CT lower than
cerebellartonsils  between FMand C1  between FMandC1  between FMand C1  upper and lower inferior border of
m border of C1 a

213 11,373 gl A2 FM, C1 2 C2 33 & A% 37HDCT). CT = & A, FM = g F 535 Cl = 18 4+

. J

= AR vx3E A G FAREH vol FAI[FFO] SH kS W3 o) HHEAS HAANE
A Z¥] &= mechanical conflict 9} 74 EuHbA HEO 100 Hel QoA 93 FHo =1 xS
Hrdes, 594 HFS50E, FANAEY, Aot #Egon F2 ’_31’77%" E} | 7 & #oldr) ulelA]
7] =, JHFMA, Hzite mgl g 534 SH o ukre] A= gioletn o £ ok o)+
anomalies 9] 1< 0.2 1 9kr} 93%2] 4™ DVC FAA fFHE] AAY AAH

v EHe] AL A JAFAA JoH, 159 9FA} A& oby ™ axial caudal force U} Yo7t SAF W €]
Hjo} wj H-H EAjetes Ao m FA M SlkAd 259 EA 7Hs A& doatE A A S-S Kol
9449 Y 7Adgoe] #HdE EFd 5 9

= .
1900 J [30]Testut & Latarjet Pére ¢ &< A
7}A| 7} ATt

r N\
-
37%
30%
i
8
s
3
-
E
b “
0: Normal spinal cord 1:SQE 3:IMC of less than 1 4:IMCof 15 s:ucdsw 6:IMCof>10

1% 12, 373 @l o A 9] presyringomyelic lesions 2] W1 1= 2 2] 4= %" %"é 3% ﬂ EMX]' p: g:Grade 0+ ”F %! o ST Spinal Cord Ischemia-
Edema; CCD = & 5541 245 IMC = 2 U] G2
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e
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=
s
; 20%
&
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0% ~
(< 102 Cobb)
29 13. 373 Elell A 9] Cobb 7] H o 2 243 DCV(IS) A =
Aok Fro X7 WH O patient's assimilation O]
o] gAgdde FAF o] st e W mskSS AXsta vk B 7bA gRle] ME A
< stHds AAIE W, AAEH-HFo mHFH ARl AMAE = AARKEA] Ag Ak, A9
mechanical confilict &] =4 7}sd S S8 HolF= 7N1dA, 344 54, A94 #3454, dHY &8
I a4 A -9} clinical picture ol A 9] 4k 2 A 3 (S5 AE A8y A9 5) Fd A5HY Huﬂ-c} SHAI &
el AN & dolfAA Fe)7h dvar Ee A8k T oA} A &3t sk A AA|7F o
AL 284 REAQ A2 ol & = 9t Ay A4S o e = qloh mebA, o]
2 AR 3 dE"o] 2 oAlH e SHAQI o= Ao A P AA GFE tdstaat e
A A Al 9Ee Z ki of whe), kg 1) 3z} ATFAEY o8 oW  okd  FoJu
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Per cent of all 373 patients
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A2 ol g Ao A Med A sk, -2

;A AEY o W& de A dFd g
o] % A (representability)= AT Fiol oy

AT O Awd zdem A A7} o AA
=970 4 A% A8 nrf e,

3738 A7 23 7Rk

Epidemiology

A $-9(72%)F BolH 7HF vl F Z ek FA] o= 33 A
Srh(Hatgk 33.66 A, E AA 1587 Al) W] AAE
A WA A" AR A gifdol 10 |

o] Aol AT}, (AHl 48%)

Symptoms

5o F8 4L FD 9 4 S Hojer wnd
WHAE: T8 84%, LAFH &3 2%, 355 &5 2%,
@ &l 72%, paresthesias 70%, & &5 65%, A7 ol 57%,
A BF 56%, 217 B 53%, FoFE ol 52%, Y& 49%,
A okt 49%, TE R BEE T 49%.

Signs
SAF AW A TP AT Hol= AR vt 2
W AT A A7 9EAL W3 86%, dFA4 AR7
82%, F A WkAL W3} 73%, o1 A3} 70%, &% 77t
51 dbA} ¥ 3} 68%, Mingazzini FAF B4 66%, 272 ol 65%,
=4 g = 3 YA W3} 64%, A oF7] 55%, Romberg 7 A
G 50%, A A HAE Fd 44%.

FTOAE TA FAE AT HA 9} A HE &
A B = 0.008), H5EAF 19}
0.045)9] g AATF S W] HojFrh EI PN
HAFETETH Ay AR P =

gasAn.  FAd  4¥ BT g s
HETET(BFHE A 55 e FaF59) Aleldd
2w 2% nagative association (p = 0.001)%= =43t} 92 =
o Ay HE 54T 25 24 Y Aol 9] positive correlation
ol ylith(p = 0.014)

=

AR A A AAel A BF T I A AAA A
] = %% oF A3} (Kendall p = 0.019)
T xS g AAZE AU AR §ALe
0.005)3 #F SAHH@p =

Imaging

frojueh 94 5. M yEHAke: AN HE 914 st
93%(AY AX 37 73%9F 2 HE U E 20%); T12-L1 Eoh
obe] AT H4 A3 88%; HF GAH 76%; tHEA Fi+t

A 72%; A5 e TE 52%.
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213l d 23 En) Al S EH =
XEHY W] Hehd 99 A AT EFIS
3l AT} ol FEe 4N AR A HFTE FH49
£AS HAi3bslaak 3o scoliosis, kyphosis,
hyperlordosis, rotoscoliosis, straightening #<
WARH B 345 45 F4 240 8E 2 94}
$4e A Aolde mE oz B FES

A

Al HAFEE353AH T8 = A5 27 TS

ol ks A "G FAA, FAA Y, Zol=E7]
T, W7o el M, HArFEsA dee WA
T EA o7 WA NI Aol A qlo] e AL
valvular ~mechanism =~ ©] oW - Ao T
AP AY 33 D 5 f502 g

Al mEaoodpd dhsh 92 (26-28, 31, 32]
AEAY, SEle A2 dHEFH, 999 sHH
MNas Aedla sAld AP Aydde] MY
W) NG-FAE-AF S5 (neuraxis &k H 59
FE 7|Ho]l dojxs w)e W e #so]
AP, FF A e A Aol JAH, A

4

AFANA WA= F&FE F7ted F J=F v FA4
ol 2ol g o AAE ol E sk Ao
Foe At aHEEN FF A4, FaE, FF
wolzb g ZA7le wx & FHFeb H4o vzt
A oule FeA 92 a1 Ans o & JS
Aolth. o] A AL $-8) 5 T HS 9 28 29
ot 2 fd A7 Wygoz g 4 oy AET
doo s Tf7Fd &ats b2 Tolk T4 Ao
EAEA, H-EfRolle EAEA FeA Wele
A Suze A7t € 4= 9t

o] Wyt ko] 7 FTasta AL A=
g HE rhed S mEA AE B U 5 s
-7t Aorsta Y FAF Y FEolge dZ

oFof
ACSI: Arnold-Chiari Syndrome Type | o}5= 7]o}2] TF- Al 13; BI:
Basilar Impression 704 ¥%l; BSK: Brainstem Kinking *3te] 719,
CCD: Central Canal Dilatation &4 ¥ 2-%; DCT: Descent of Cerebellar
Tonsils 4% # % 3}7; DVC: Deviation of the Vertebral Column %3
244, FD: Filum Disease %A} A4; FM: Foramen magnum %53
FS®: Filum System® A} Al 2 E®; IMC: Intramedullary Cyst 2 4= U] d3;
IS: Idiopathic Scoliosis 514 #3351, ISM: Idiopathic Syringomyelia
5 #4353 MRI: Magnetic resonance imaging; NCVS: Neuro-
cranio-vertebral syndrome 41 7%-5 7] #-2] 5= 5 $*; LCM: Low-lying conus
medullaris $tAl 91A8F 24915 PTB: Platybasia {3 57]#; R&D:
Research & Development; RO: Retroflexed Odontoid %] o} 7] % SCIE:

Spinal Cord Ischemia-Edema 4= =R
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