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22| E-IIY EFZ(Klippel-Feil syndrome)

A. Klippel-Feil 22| 211} HOl(Etiology)

Klippel-Feil &= @ (Klippel-Feil syndrome, KFS)2 && & HF J|@82=x, =2 & F(Cervical spine)2
T & 3}(segmentalization) HOHZ Qlof ZMSHCH Ol S (B F)2 S (cervical vertebral fusion)=
EXOZ I, H=dt oSt O|aE0E oLl CHst 2323, AFsHA, A% 2 "I A
Ol&tl HatE == QLHL KFS = SAHESCZ 2ERIM, 2RO =M AIRH EMote 8&8 4

JIEO0ICt

o 3 gHE 2ol

1. Klippel-Feil 22| 24

rdo

KFS o H&sh |02 0t8 20| RBD X LAXISH Ch==2 AFNN SHEAE =3 HO0|(genetic
mutations) 2t EtASHA  J| & (embryological mechanisms)0| A MOl A&ZS o= A2 LGN
UCL KFS = S™A 0|2 40| =2 Z&0|H, SOX10, GDF6, GDF3 2t 22 KREX HO|J} =Rt

#elezg YR

(1) SEE A0l

-

KFS 2 REE Q02 AHMY <24 (autosomal dominant)d} A& ALF|
o

s & M (autosomal recessive)
78 8H 2PF2 LIEIYE = U2, HISEE@WEA)OZ LMol 2%

1. GDF6 (Growth Differentiation Factor 6) S & X} S H 0|
o GDF6 £ TGF-p (Transforming Growth Factor-beta) T FE ZHRO0| 20{S5IH,
AS I i o SRt S otk
=3

=
£

o GDF6 2| SUHOl= HF9 1 Sl(segmentalization) IFHO| O|&¢2 ZXefsto
=l S

2.  GDF3 (Growth Differentiation Factor 3) S & X} S|
o GDF3 YAl TGF-p AEel CHAZ A3stH

ogts otot

o GDF3 HO|= HEMH HHEoE [T H0| A0, HF¢ot oLzt QHH
714 S 7|et MY J[Fate g0l ULt
3. MEOXI (Mesenchyme Homeobox 1) & A} S HO0|
o MEOXI1 2 Hiop & T 247 &dut 2B E HARAZ XEotot.
o O SHEXS SUMol MUMH UMoz SMED] Kes BROIN HE
M EEh OfL2 AMFSHY Oo|gute A&0| US 7Hsd0| =L



4. SOX10 R&EX SAHHOI
i<}

o SOX10 2 AMA&M(neural crest)y F2i MIZo| 23t &0 ol, £ AFHA,
MAMIZE, o] #xo| wEo Jg¥S o|FICH
o SOX10 =907k Qe ZHL KFS 2oz M3 24 Waardenburg

=
ol

2) Z2MsA 29l (Embryological Basis)

J

HEO FAMHO HLIL2 3-8 FXl(gestational week 3-8) SOt LMF= =& 3} (segmentalization)
JEM oo Z=EECH 0l BHEONM HEDE LM E(pre-somitic mesoderm)@t Xl & (somites) 0]
Zel&D, 0l= 0150l HEXHQ HFH(vertebrae)2 =30t H &I C.

KFS = Olcfgt WHEUA HMEL =32 IHZE(resegmentation)0] HIBAEHOZ O|FHXIHA
=9 0| LMdt= 2101 =& Yel JIHO0IC.
9

1. dE g4 &' (Somite formation defect)

>
28
o MEZ2 HF 5=, 25 % R LS ZFSt=O, HE 4o 0|40
AI71H Mol FaAQl 2E37t O|ROX[X| =L
o O 10X MEOXI, GDF6, GDF3 &AL SQHO[7} S2%t deds e A2=2
2™ UACH
2. NESHHME L HBF}(cartilage formation) O &

M(neural cresty MEZE FHUHH =4 U Hx 20| 7|05tH, SOX10

#Hol= ol3fgt MBSHMES 7[s0 &S O/ KFs o 2| 7|1t
BN

ASHG 04

p
o HOX R/RUXE2 Y =4

Z(axial skeleton)?| IHEH WEZS ZHots FR°
MAMOIRIE, HOZF HAT A9 HE 9 S3e| Wej ojAg ZaY 4 U
o IEoh TGF-p M=HE FE9| old2 et A= TE Pdo|M KFs of SEHQ
Nxgee xag 5ol At

2. Klippel-Feil 3222 H3d 3 A4H EF

KFS o CHEAQ AR SH2 "B =(short neck), M2 HHel&(low posterior hairline), =2
25 KM 8H(limited neck mobility)"0ICt. JdeflLt F&HE HEEHS S UAGHH, S A&
SHALOLCH CHE = ULCH

o =Z4H o|Y: HFZDtS(scoliosis), T2 S (kyphosis), AL= 1S (Sprengel’s deformity)
o MATHH 0|4 M =28 (spinal cord compression), 24 H S (radiculopathy)

o HMEHA oY MMYE MY 7| (congenital heart defects, CHD)

o H[&7|A o|%: MZE 7|S(renal agenesis, horseshoe kidney)

Klippel-Feil 222 =Xo| H&M4 882 SO sl 57 o2, =2 ZM xI(9
2 =

A
ME 84 0 Q022 = GDF6, GDF3, MEOX1, SOX10 S2 |S3X

o
it
3!
m
=)
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O
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o



SHBO0IJt 20{6tH, HOX =EX H TGF-p ASHES OlaL "el J18i s 0IF
Jtsd0l YACH 0 22 =gt HFSHE 0las S0AM AFSH, gE2, HiIlH S
Ctst Mol S StHe = UALEZ, USHAE E201 2R0tC

B. Klippel-Feil Z 2| HE|ME|(Pathophysiology of Klippel-Feil
Syndrome)

Klippel-Feil &= @ (Klippel-Feil Syndrome, KFS)&

& F(Cervical spine)2l HA&H oé*(congenital
ot E2 =2 x'§._ |

cervical fusion)2 S&LZ Ct. Ol= HHOF &M =0oF XlI&E(somite)

&1 F & 3t(segmentalization) MEO0IA 0|40 MG LtEHLI= ZDH0ICH KFS = Che=8t E=
g 0lads 90 dFSH, 222, g2 E‘—J BISI1H Ol&IE A0l UCH &2 ZHEQ
HE M= S8E K3F BolﬂF SMStA J|MO0| AHA ULO, ol HE g4 L 2ESS

& J1E0l 2Hot €dots 20l iy Eel JIE0ICH

1. HI2 ¥’d(Somite Formation)2} Klippel-Feil 52

KFS © BEIM2IZ 0IaHet)l SIHME 1M H=Ib OEH 2MGH=XES O0ldHsts 200l
Z4H0ICk

o HAMOEZ MAL i

o
& (somite)O|2t= =
e XNEZ2 0| X i,

~8 = Ktof| M (wi)A A M| Z (pre-somitic mesoderm, PSM)Of| Al 72 5t
Soff A ECH
=, =243, Uh(dermis)y S° T=2 =Z=tEH, HE t9
POl HESHA O|F0{ Mok HEXQl Mt 7 & EICH

X ¥en, oz Qlsf A9

W

H 3}(segmentalization) 1
e KFS OlM= O] HZE 2E3 180| YHH2Z O|F0fX|X|
0| Ldotrt,

S0l 2loil £E &0, MEOX1, GDF6, GDF3, SOX10 S2
Zdfote =R HU2=E S B

e

2. H|2o| EE3}(Segmentation) HOHt HFE &TH(Vertebral Fusion)

KFS o a4 HEfMel= HFo JHEXel LYs 2oict= MES =&E3SH & 0H(segmentation
defect)O| Ct.



oz FoEHM EF |REUXANS0| AH-SUHo=z FEHH LA 0{0F
| Hox FZ&AZ(HOX genes), Notch A2 E ZE(Notch signaling pathway), TGF-B
ME 4 2(TGF-p signaling pathway)7t S %t S&2 L}

e KFS OMz= O|F M=TE Z=20| 0|40 W7[HAM, HMEO| HES =Z2|%X| X5t2

sgE HE = gor AA =k

>

= YEfMe| IS Chsk &Ch
(1) Notch A SHE & Z(Notch Signaling Pathway)2| 0| &

e Notch MY 2= MZEQ F7|HQ Y & 3Kclock and wavefront mechanism)0i|

e O] ZZ0| 20i3l= DLL3, LFNG, HES7 S29| S™XI7} EHHO|Z 7IX|H XHE EAMO|
HEYHOZ O|R XL HFo| g0 d™ 7540 =C.

(2) HOX S & XHHOX Genes) =& 0|4

e HOX RHEXE2 =Y ZY(axial skeleton)?] TIHEH HHES ZHSIH, EF IYoAM EH
HOX SMXI7F ebsiE|0{of MAMOl HE Ax7Jt &HAMEIC)
e KFS EX0|AM HOX SFAIS| =HO| HHAMXoZ O|F{X|H

2HEX| 0 gEs WHE 2Y = UCh
(3) TGF-p ASE™EY &AZ(TGF-B Signaling Pathway)2| 0|4

e GDF6, GDF3 SHXt= TGF-p AL CHHEZ A235tH, HS1t ol 2 7o) A
S5t ggtg ot}
e GDF6 == GDF3 2| =¢HO|= XMool 7H'H3} 1P’ (segmental identity)d] FES F0f
=1 [e)

KFS o] Mx=ggs Xeig &= Ut

—

3. HE3}(Chondrification)2t =2} (Ossification) 1}°H 2| %o

a0l M 24 UENA= WHZ3M endochondral ossification) V& 0] XSHEFHA HZO0|
i =2 HE=C

e O IHO|A RUNX2, SOX9, PAX1 S2| TARQIXI7}F ZO{stH, E3| Sox9 2 =
™ T M| Z(chondrocyte progenitors)2| =210 %t Agt2 SHC}
e KFS 2Xj0jM= Olg{et A= M= 232t 1t

|
BF7 deH2z ZoER @0 sE JH=Z gor AA ECh



CE St SOX10 %@tﬁolﬂ Ae 2 A3 29 2o otllet &P SH(neural crest) Ol A I 2ot=
PERE: LHOI, MANEE F&2 01" CHst AlFsHd olat A2te & QUCH

4. Klippel-Feil ZF a1} HHEl HAX HER M2

KFS = ©&ol EF9| JIEet0l Otllet Tresh HSUHAM Held Jas 018 & UL

1) AHSHA 0] 4 (Neurological Abnormalities)

o M=k (spinal cord compression) H AMZAZH B (radiculopathy)O| ZHMT = QUoM, ET|
AF7t 8TtEHAM AME ZAZFo| IJtE40| AL, BAM 32Fd(compensatory
hypermobility)0] ot& HZoAM LMSIo] M= ZOHYHS Xefg = Ut

o MESMM E(neural crest cell)2| oMoz olsH A= BRI A =
497 (meningomyelocele), X3S F(syringomyelia) 52| A Ze% tHZFO0| ShHE
= QUL

(2) A8 2tH Ol & (Cardiovascular Abnormalities)

e KFS BHALQ| 9F 4~14%0|M MM A& 7|&(congenital heart defects, CHD)O| SHHE ==
A2n, 53| dESHEL(VSD), HYSHEE(ASD) S0| 28tLt

o O3t Mt Ol 2 MM R M=ol ZE Tofel 2tE o] RUALCH

3) Hl=J|H Ol&H(Urinary Abnormalities)

e KFS 2ROl 30~40%0 A A& 7|™(renal anomalies)O| E I, T F(renal agenesis),
O H| A (horseshoe kidney) 0| SHHE =+ UL},

e O|= Hio} & = MY At A= F2HH EZ|(intermediate mesoderm)2| ZHE O] A D}
e o I

Klippel-Feil &2 HiOt 24 BFNA HMEL LW 223 HIEAH2Z OIFHXNBA

QM= MR M= J|HO|CL 0l REA =0 0|(GDF6, GDF3, MEOX1, SOX10 S)%t Notch,
HOX, TGF-f ¢ SdY =2 0|40 sSedez &Zot ZMetCt E£sf, 33 Y 23t HE9
Ol &0l HEHM2|I0 =2et 9= otlH, 0l2fe Ola4=2 HFE=Z0 Otlldt MEH, dg2H 2
HEIIAHWE 2 018 %= QULCH KFS 2 YElM2lE DHE M, SH=st == JIg 0la2
MAE FsE) Cher CHEEME 8201 2= 0|CH.

C. Klippel-Feil 5Z 2|

A BH(Epidemiology of Klippel-Feil Syndrome)
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1. Klippel-Feil 3272 F8EPrevalence) X M E (Incidence)
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L HHE=22 A720A HE0lA

Ao, Ol HEELt
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F dFoME o8:528 HE
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KFS & & AMAEC=Z EAEHH S8 US0HA SNMol =2 |REES 20le E=U. UL,
FE AFZ0AM AL AAUA O =2 BEE 22 Jis40l HIJIEIO*EF

o O} R AFOM =2 2170A EnE A7 ez AT, o= A7t
T2 MFHOM OFORY| MEY 7ts80[ UL

o OFAJO} 51 oOfz=Z|7}: KFS o TUEON Ciet A7ts ¥z Holh, OofAlor 8

otZ2|7toM = 20 A7} A2 AFH XH0|= F=SHA| Gt

3. Klippel-Feil 32 7°2| 88 Yl (Frequency of Different Types of KFS)

KFS £ ZAdstd SZAS JB2Z Al It |RELZ 2FEHAH, RN Ot 2l 21t

HT

e}, Extensive cervical fusion): 2f 25%
8¢, Segmented cervical fusion): 2 50% (7H 28

S|
3. MY (BF % 8F/8F 8%, Cervicothoracic or cervicolumbar fusion): 2f 25%

N0l Jt&E SotH UEILINL, IS0 M2 dUEe2 E=C
4. St 7|H(Associated Anomalies) N THHEZ (Complications)2] st

KFS = =522 2dols 220 U8 d&8d JIgl 8l UELe 3<JF 8O
o | SOtotH, Chefet HISUHA SEb 0l&t0] ZA=CH

1) 223 A 0l4 (Musculoskeletal Anomalies)

o HZFEZ0bE(Scoliosis): KFS THAF| OF 60%0 A Skt
o HFEFIF(Kyphosis) R HFHUS(Lordosis): & 25~30%01A ZHE &
]

S|
e Sprengel's deformity (AZZ DS): 2 30%2| SHALOA LAHE

2) M AEA (] A(Neurological Abnormalities)

o HZF5F(Syringomyelia): 2 10~15%2| XA St

e Chiari 7|8 (Chiari malformation): 2f 10~15%

o X =4 9= (Spinal cord injury risk): KFS A= ZAFo| FAE0| ZAStE2 ZAO|gt
QoE Mg 40| WM 2[R0l Bt

fug

3) Al®2H 0| At(Cardiovascular Anomalies)



o KFS BHA}O| OF 4~14%0M dHE HT 70| 2AE
b

rk

(Ventricular septal defect, VSD), M-S HZA

1
of
N
my
>

(Atrial septal defect, ASD) SO|

(4) HI=J|H O0l&(Urinary and Renal Anomalies)

o KFS $HAto| ©F 30~40%0iA A% 0|40| LZAE

e O}H| X (Horseshoe kidney), TH:lZ(Renal agenesis) 50| =%

5. 88 29l(Genetic Factors) ™ 7153 (Family History)
KFS =& 82 &MY E(sporadic)2 2 LAMSHKI 2 2L I} =2 (familial inheritance)0l £ D& Hb QUCH

HMH| 2’d(Autosomal dominant)?} AHAMH| HA(Autosomal recessive) X HE| BT
|

e GDF6, GDF3, MEOX1, SOX10 R X}Q| 0|7} 2ol gl

o 7IEEO| Ues BR, F5 MOOME KFS 7¢ LIEIE =E0| S7t

o

. o4t O] WAME HS EZ AAYN gEZol 9¥o|
=op3tct
o EI|HQ X|=mot CHEtAE Moo WAoot

Klippel-Feil S22
A2 IEH 0=
Ol&flt SHTEMH, MES
I e X2t 0I=F

it
_O'ﬂ
=
e
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D. Klippel-Feil S
Feil Syndrome)
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T (Klippel-Feil Syndrome, KFS)2 &&& &HZF S&(congenital cervical vertebral
fusion)2 S&E2LZ ot= &7 ZE&0ICh 0 H&2 =gt E—’T‘— Ol &0l =8tTXl &£20,
AZSA SN, 2SFA 014, AE2) 2 HISIIH JIgEE ZEs s MAR ARdS
JHEICH KFS 2 &l 242 Sao A2AEe st Jge 70 Met OE2H LEtUH, 24t
HEHSZE e e 28 +

KFS o tHEXO! & 30 SE&H(2cHA EcCOIN &, classic triad)2 Gt Z L.

1. XMMEZH(Short neck): AF9 =8 ZAot T |
2. F8 2% Heh(Limited neck mobility): dF2| HIFPYE o=z 0l
flexion)Z} 2| (rotation)O| | gHE!C.
mut

(Low posterior hairline): £ F52| 02|72H0| FAELCt OF2fZ77HK| | X|BHCt.

goz ols S0

i £3%| Z=(lateral

Jdeilk 01 Ml JHX E30l 2% UELesE s &2 50% 0/2H0IH, £8 Xs =0 9=
QE X B35 Q0| AHEEH QAL EF9 EotdME BY =& U
2. =44 4 (Musculoskeletal Manifestations)
KFS 2 Jt& =&t A& S22 FJFo ddd S0I04, Ol UGS =2=FA 0lath
o 2tEICH
1) d=2 A HIBt (Restricted Cervical Motion)

o JIY STt ZHO|H, EdFol gz Qs 3™ U FZ0| HstEICt

e BYE ZdF E= SHYO| gloeLt, BN HEOR Qs oF HIEY HF E0A

25 (hypermobility)0| E4AiE 4 QUCt
e 57| Cl-C2@&EFEF)LE 3-c4 9 80| Y= B MAUSH 5o ZHE[0| LiEtE = ULt

Q) = 2034 U AHSX ZA (Spinal Instability and Neurological Symptoms)

e dZx BTOC=R Qg LR E2OoM HF =9I M(spinal instability)O] ZHSIH, X
o
=l

(spinal cord compression)2| /0| S7totC}.

(=]
o A0 Y0z XM &4 (spinal cord injury, SCI)O| HAgH 2|0l UCt.
3) HF=0tE (Scoliosis) ¥ HFS0E (Kyphosis)

o KFS EXj2| oF 60%0M HEZUS0| SHED, LHHO=Z AFET| oo TICHEICE

11



o HMNFZOIFO| Mot B2 2F 7|5 XSh(restrictive lung disease)’t gt 5= QUCH
o HNFIULE2 KFS AL 2 25%0|AM LtEILIDY, £3] A3 O[HR0M A
LIEFE == UCL
(4) Sprengel's Deformity (2= 19 S, Scapular Elevation)
e KFS ZHAIQ| 9f 30~50%01AM EEEl= SZEXQl S40|Ct
o OIF =2 UF AUE0| Y YUXED 22 20| UA2H, ol S22 Y0l A THELE
e Omovertebral bone (0|24 =H)0| HMFEet AAEH == U2, O|l= F7HHQ 25 HOE
Zefjotct,
5) &X I L JlEt 223H ol

e HEo| Zo| Xto|L} MHYE Q@EFF = (congenital radial head dislocation)”t SEHE = UL},
o EVIEC 7219, Ol =Y CiX|S(polydactyly), & X|S(syndactyly), =7t2f
Th=(Brachydactyly) 0| 20kt
3. MAS™ F% (Neurological Manifestations)
KFS B Xl= H4 & AH29| 4802 Olg CHFst AlFstA OlaS 22 £ QUL
@ fat 9 M F40+E (Spinal Cord Compression and Myelopathy)
o HMF FOEEI MEAN J|HO=Z Q| AF M B(cervical myelopathy) O 2T =~
ALE.
o 1t ol ZZ O|Y(paresthesia), == X{Sl(weakness), HtAl T El(hyperreflexia) &2
30| LtEtY == QUL
o M3ZT & B (syringomyelia), 4 O|2F(spina bifida) 0| SEIE 7+s40| QUL
(2) Chiari J|& % FSE2 0|4 (Chiari Malformation and Cranial Abnormalities)
o % 10~15%2 KFS SHXIO|M Chiari T 7|H0| LM, Ol 55 YHES RYUYT =
ALt
o T8, OX|3B, &kl 7|5 O|4(ataxia) S| S40| LtEtd = UCh

o=

A o|4 (Cardiovascular Manifestations)

e KFS ZXI9| 9F 4~14%0A MM ME 7|H@0| 205 RALCE,

12



o HMAZAZAE(Ventricular septal defect, VSD), 43S 2 A& (Atrial septal defect, ASD), CHSH
25X} (Coarctation of the aorta, CoA) S0| S f7‘|| = *5._| Ct.
o M¥Y AHE EHEO| = B =7 TEH X272t HRSiCt

5. H{=7|#| O]% (Renal and Urinary Anomalies)

o KFS X 30~40%0|A AZE 7|Ho| SHH=ICt

—

e TtMZ(Renal agenesis), OFH|4l(Horseshoe kidney), <45 (Hydronephrosis) S0| g
AULE.

e H7|A O|M0 U= ZL v=EHQ Q=2 ZHWTH X AFEH(renal failure)2| /O]
St = UCh

e KFS Xl & LEE= A512F (Micrognathia), T7HE(Cleft palate), HHSH H|Z(flat nasal
9

bridge) 52 2t 7| S SEHSICE
o dZF J|do=E Q| M7= T M(obstructive airway issues)’} AT = o0, 0|2 QI
=M 23 5B (obstructive sleep apnea, OSA)O| SHHE == QUCH

Klippel-Feil & th=gt HF & 0142 COHE Z S (multisystem disorder)2 2, FF2
SHY HE AFEH O, HF SOHEM, e L HIRIIH JI80l SSHH2Z LIEE =
ULH BHAo S&2 BS2H =3SHA CHLSHA LIEHLIH, JHE Xl 4 22401 24 X0l
2= ACH =J| D GEtdE 828 S8t 220 2=H0ICH

E. Klippel-Feil 22| G&3StX E% (Imaging Features of Klippel-
Feil Syndrome)

% S & (congenital cervical vertebral

J ot EE =ZAH ZS0ICh & HA= KFS o AR M= ZIHoA
&= OoftM, jé—’?‘—i“—’@ OtLlct S8t JIgs &olots U =Rt 25 MNMB&h
ZALE EE(X-ray), EFH E?;‘EPQ'(CT), TtJ1 8 HE &(MRI),

Es\:h‘:.lm, 20 et sHolsh HAL E =0 EXHOZ AIEE

Klippel-Feil &% @(Klippel-Feil Syndrome, KFS)& &&Y & =
oz

=
~
c
=
=
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[wl
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1. Th= 2ARM #Y (Plain Radiography, X-ray)
X-ray = KFS 2 1 A& G4 ZAL &Pz, AF9 XA Ola42 Fotote O |E6tC s
22 ST A
(1) d&8H A= & (Congenital Cervical Vertebral Fusion)
o KFSQ| iyl 7oz T Ui O|4e| A7t Aoz 8E|0 A= BE50| BEELCH
o HFH|(vertebral body)# 2t OtL|2} 2 Z(lamina), == 7|(spinous process)= 8= =+ RULL.
o 7I%E =3 82 RE%E 2-C3, €5-C6 0|0, FHLRTH 80| US 82 dF2 Mot 28
Hgto] sEtE £+ UACH
2) EFAH 2 JIE (Vertebral Body Anomalies)

©))

"Washer-shaped vertebra" (M=7| B HZH)): ZFH7L HYAHOR A1 LSO,
Aot2 BOIR BYS HOITH

"Hemivertebra” (SFEZA):  $E  HENZ ®MEX  20b Z%B(scoliosis)OlLt
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. A

0\1

S(intervertebral foramina)2| A O{EE FII60] HZZ et 7tsdE2 o =+
ULt
e FIHX 7|™(craniocervical anomalies)dt2| G dZ &QI5t= O 52% EE XN IotCh

3. XP7| 3HE Y (Magnetic Resonance Imaging, MRI)

MRI = HAE ZE(soft tissue), = ==(spinal cord), &!& T ZE(neural structures)2| EII0| Z=XO0|C}

1) 588

o ¢et OEE HIISI X =HZ(myelopathy)0| A=K
—

T |
=T = =

o ZBF EUFHYSE QY| HMZ&SZB(syringomyelia)0| LMSt= AL MRI OM IZE
<

2 (hyperintense signal)7} 2H&HEICH

(2) Chiari J|& % SIiX O|& (Chiari Malformation and Craniovertebral Junction Abnormalities)
o 2 10~15%2| KFS ZtXIOA Chiari I 7|dO| SUtE|MH, O]= MRI 0| A Ak| X (cerebellar
tonsils)2| St (herniation)2 2 2 QI EICH

e OF=E-7|0t2| 7| (Arnold-Chiari malformation) W H==Q| 2f8f

[= |

oH!

Jhet & SlC,

mjo

3) 2F =% I8 L AMAEH 0|4 (Meningeal and Neural Anomalies)
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1) A Y He

g
i

e X O|2B(spina bifida), TUF(meningocele), H+3E S S (syringomyelia) O{FE =olgt
= UCH
o MZAZO| HPEHEHZE FAS= R

2 (0|: tethered cord syndrome) MRI Of| A| =@l 7+sSICE
Z2nt AAl (Ultrasonography) X 7|E} G4 7|4

JIH "It (Renal and Urinary System Assessment)

KFS 2HARC| 30~40%0 A A1 7| (renal anomalies)O| &

ghE = A0, =2ZIt ZALE Sl
M UE 62 E EIboiCh
OpH| 2 (Horseshoe kidney), TH:lZ(renal agenesis), 345 (hydronephrosis) 50| ZSIH0j|A{
ZHEE = AL

H Ol& HI} (Cardiovascular Abnormalities)
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o MHEY AMZE 7[HO| oM E Z2 ME EZIf(echocardiography)E &l o AHZZHZEE(VSD),
o
o=

BotsiC

Klippel-Feil 520 Jyetx ST FHo| M 4 S8, HE 2UIM, HESUS L Ha
gEts ZAHO2 IWIIEC Xray = JIEFHQ B 2E BIH RSB, CT & 20 AL B
O84S SH5ts Gl BAXO0ICLMRIE B4 L MY X Bl SR8 AS 610, S0
SUE NF L NED 048 HISts O ABECL KFS BXO FASE e K2
Crsto=, HEXel HaW CHtME BIOIF B4 0T

F. Klippel-Feil 5272| X|& 9 O] (Treatment and Prognosis of
Klippel-Feil Syndrome)

Klippel-Feil &%= (Klippel-Feil Syndrome, KFS)2 &&A &HZF &&(congenital cervical vertebral
fusion)S SA S22 otH, Chst dFstE 23 A 2 MAE JIgds setg = UL =s=
SN SBE, sU JIg89 KR Y A9 JIsE F0 Ot ZE2UXO, His==H =2
s gz ==L

KFS o OlZ= &R JHOHQIol & Ml Sk JI8ol Al2co et A CEC HEs
XS X HLUS Sal &2 Hg SAAZ 2 UACL, A2s AFSE BHZOIL AHH
040l U= B BIIFOI Be|Jt L5t

1. Klippel-Feil 32 72| X|& (Treatment of Klippel-Feil Syndrome)

KFS © X8 2H= S5 XE, &3 oF4 |, AP a8z oy ¢ sy 18 22/
ACH X2YS I HI==R X2 +2X 82 LHHECL

(1) Hl==#& XI& (Non-Surgical Treatment)

H+==& Xzs &

Ol

A sSko sS4 20

rr

XU MEEH, =2 YEe s 20
@ EZJ| & (Orthotic Support)

O] e d d=F EZX7|(cervical brace, collar)S %&3I0] st 2F

Ho
mjo

. G OFIIZEAS Al 2% o8Pt AT 4 eD2 FU|Nel BIh Wasitt
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e Z=ZAH &30 Ues EF, HAHROIEY TAHASH(NSAIDs), =] O|tH|(muscle
relaxants) 0| X&E = QUCH
o DHEEOQl MZAHZE &30l Us 8%, HZBZEHEX(neuropathic pain modulators, Of:

|20|E ZFAf(steroid injections) =& AE XtEHS(nerve

(2) ==& X2 (Surgical Treatment)

KFS 8tXt2| 2k 20~30%= =& XNZJt ERotl, =22 =R HsS32 U3 20
@® & 20tH A (Spinal Instability) & AlZSHE BHS
e ZAF-FIfX(Craniovertebral junction, CVH2| =¢tEE0l QYes P2 ZF-ZEF
8 &= (occipitocervical fusion)0| LY 5= UL,
o Nz HME HML[Z(spondylolisthesis), 1H2&d(hypermobility)0| U= B FIHEQI A=
1178 (cervical fusion)0] ZL2gh 5= QUCH
o N UHhmyelopathy), A Sf(radiculopathy)0| SEtEl AL Z=(decompression

surgery)d} 8¢ &(fusion surgery)= Al = ULCH

WA (Scoliosis and Kyphosis Correction)

74 M=

o HFZRUSO| 40 = O]y TASIAL, 7|5H FOHE Zeidts B9 HF WES(spinal

rir

corrective surgery)O| 112{ElCH
o MNMFZOtZ(kyphosis)O| a8t BR, HFKX HERE = (vertebral osteotomy)dt BN IL1H=Z

Alge 4 ok,

® 2B D9 S(Sprengel’s Deformity) +&



£ Woodward procedure, Green

SF4 & (scapular lowering surgery)O| A& = QUCH
(Prognosis of Klippel-Feil Syndrome)
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CtE2

(et

SST0l

g8

3

ol

Lo
o
Klo
50
oD

Rr
iior

B0

b SHE S0l LIEfLER]|

-
o
[

AlZF
(= Ray|

Z0[3t HEH(KFS Type )2

1) BIIHQOl ZH (Long-term Outcomes)
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) MEEN BYHZS (Neurological Complications)
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Klippel-Feil &2 XZ= &HAtS
HEGHACH dFSHE FHEO0 U=
e, M HE, NFEH 0olyd ¢
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(1) Joubert syndrome

(2) Klippel-Feil syndrome

(3) 2&H = =Z(Ankylosing spondylitis)
4) EAYE 2&E H(Juvenile arthritis)
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