


Spine Anatomy

Spinal Column e Cervical vertebrae: C 1-C7
__With Vertebrae * Axial rotation: atlas/ axis
Cervical * Lower cervical vertebrae: flexion/extension/ lateral bending
— Vertebrae .
(7) * Thoracic vertebrae: T1-T12

SR * Facet joint direction: coronal plane

* Flexion/extension/ rotation(O), lateral bending(X)

| Jheracic. Thoracolumbar region: midpoint of coronal and sagittal plane
(12) * Rotation(O)

Tq-T
TR e Lumbar vertebrae: L1-L5

* Facet joint direction: sagittal plane
Lumbar

Vertebrae * Flexion/extension/ lateral bending (O), rotation(X)

(5
U * Sacrum:5 fused

e Coccyx: 4 fused

Sacrum
— (5 - fused)

o
¢ | Coccyx o o O
1 @-tused Z 2R 0] 2Io|Rf &y
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Spine Anatomy

e Difference with adults

* Facet joints: more shallow and
horizontal

* Ligaments/ capsule: more
stretchable without tearing

* Uncinate process: absent in
children

* Body: wedge shape
* Spinous process: less developed

Inferior Articular Facet Vertebral Body

https://www.shutterstock.com/search/uncinate+process
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Congenital or Infantile Spine Disorders

* Anomalies of the odontoid process

* Atlantoaxial instability

* Types of odontoid process
* Os odontoideum

* Hypoplasia

* Aplasia, agenesis

e Ossiculum terminale

A: normal, B: hypoplasia, C: ossiculum terminale,
D: os odontoideum, E: aplasia
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Congenital or Infantile Spine Disorders

*»* Pathophysiology of anomalies of the odontoid process

* Os odontoideum (X[ =7| £5): SUFR|2| €&
* atlas®| mesencymel| A EASE = B2 2| K| '
axial body2} S S| O OFS}= odontoid process/}
o 70| oh2 [ 2.

* Os odontoideum, aplasia, hypoplasia

* Atlantoaxial instability: compressive myelopathy, vertebral artery
compression.

e Ossiculum terminale
* Odontoid process2EHO| 2X} =23}9| Al 2
* 3M| B LIEfLF 12M| 8 R E. R E[X| RE2 =3 54 o
- SO YO T|X| o CHE
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Congenital or Infantile Spine Disorders

* Radiologic finding
* Simple C-spine lateral view in flexion/extension

e ADI (atlantodental interval)
 Normal: <4mm (<15y.0)
 Transverse ligament injury = 2| & 2+0{| A{ instability

B0 ==
e Os odontoideumO| = not available
* PADI
« B E ataloaxial instabilityO]| A{ ADIE C} = Q St 9]
O]
» J210 A 13~14mmO|[35t2l E2 =5 /%
*: atlantodental interval (ADI) ° _ﬁol'f %%&' —f—xl X‘||A| 81% o o) OO
**. posterior atlantodental interval (PADI) I 2 | R T 2 0] 210| L
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Congenital or Infantile Spine Disorders

—

jOor s

ADI: distance b/w anterior surface of odeontoid and
anterior ring of C1

PADI: distance b/w posterior surface of odontoid and
anterior margin of post ring of C1
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Congenital or Infantile Spine Disorders

*** Treatment of atlantoaxial instability

* Indication of operation
* Neurologic symptom/sign
* Flexion/ extension test: instability.
* Progressive instability.

* Operation
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Congenital or Infantile Spine Disorders

¢ Basilar impression/ Basilar invagination

e congenital or acquired craniocervical junction abnormality where the tip of the
odontoid process projects above the foramen magnum.

e Causes

* Congenital: congenital malformation of odontoid process, Klippel Feil syndrome, Arnold-
Chiari malformation.

» Secondary: osteomalacia of basal skull, rickets, paget disease, RA, osteogenesis
imperfect
* Symptom

* Asymptomatic, sudden death, brain stem/cord compression, vertebral artery
compression.
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Congenital or Infantile Spine Disorders

e * Radiologic finding
@ * McGregor line

| g;,,,f,‘.f:‘* * B/w Posterior edge of hard palate and most
T T caudal point of occiput
e Normal: 4.5mm 22O LY 0f| odontoid S| K|

* X-ray routine screening

 McRae line
* B/w foramen magnum ant and post.

* Normal: odontoid < McRae line
 CT, MRI

e Chamberlain line

* B/w posterior edge of hard palate and post.
Edge of foramen magnum

* CT, MRI o o
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Congenital or Infantile Spine Disorders

** Klippel-Feil syndrome

ol o1n] 4, 240 SRIOIA SEE 20l

Eff i 3~85= ALO|Of| o= 225

* Symptom and sign
 Triad: short neck, low hair line, LOM of C-spine (flex/ext= S X| &| = H)
- 10CH O|=0f QI B2t E ol E[dd Wtz Qo &5
o MZASHM =Ak O™ 2 M O instability or basilar impression.

0= d ':'X-”

[ J AL
e Scoliosis
* Malformation of cervical spine
* Neurologic sign: basilar impression 52 = instability 2 24 '6_} A C?“#%%;, synkinesis
(mirror movement)-2F 20%0{| Al Et Al incomplete decussation of pyriamidal tract
o Hl'=7|H O & (2 30%), MEH MEO|a, HE, 2874 04

O O
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Congenital or Infantile Spine Disorders

* Radiologic finding
 Simple cervical X-ray flexion/extension
* Fusion of cervical vertebrae

e Good prognosis: fusion of lower cervical vertebrae
or proper segmental space of fusion vertebrae.

Klippel-Feil

O o0 9p°
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Congenital or Infantile Spine Disorders

*»* Infantile idiopathic scoliosis
* male, left side thoracolumbar scoliosis.
* In 8~90% patients, self resolving.

e Association with plagiocephaly, developmental
delay, DDH.

* Radiologic finding
* Thoracic spine AP
* Phase I: APOJ| A{ vertebral body2} ribO| Z3 X| X| &
= o El
+ QFZ RVAXFO| 7} 205 O|AHO| AL} 37
7t S HLF RVAZS 7}, phase |12 H 5}
progression of scoliosis.
* Phase Il: APOJ| A{ vertebral body @} ribO| 73 X| = At
Ef. > 2758 =Lt O o
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Phase |l

2 f/u0l A 2}
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RVA: rib-vertebral angle
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Congenital or Infantile Spine Disorders

* Congenital scoliosis g
* Vertebral column®| &= 20| MEO| EAH. A=

LFOF: O OF=1:2.5
Eff & 6~85= ALO|Of 2 +d. G

0f 2 BAE[0] AL TAHG B 0)
2t XO| 75% 04| A scoliosis 2 @Hl, QF 50%0{| A X| = Rt <9
=HI7| = intraspinal anomaly (teihered corcisyndrome), N )
extraspinal anomaly(H| = 7| A| 7|, M&7|H) 2D

A: nonincarcerated, fully segmented hemivertebra
B: nonincarcerated nonsegmented hemivertebra
C: incarcerated fully-segmented hemivertebra

D: unilateral unsegmented bar.




Congenital or Infantile Spine Disorders

» Hemivertebra °| S &
* Incarcerated type: FH &= 0| SEHE|0] scoliosis F &SHA| B4

L7 0o
- O T
* Nonincarcerated type: FH&FE G4, ol M3 Mot @iy

* Poor prognosis
e thoracic scoliosis

* unilateral unsegmented bar (contralateral hemivertebra SHtA| 140f| 5=
Flel)> et HFO| TASI 22 LA SA| =55l= A0 =HE.
. . . L
* Scoliosis@| Xl 7t=M
@) H
- T < CHE Y
re} = = re} =
s *HNF<ELHY HF
cHEE<BHEHE EL MR

* |ncarcerated < nonincarcerated

Nonincarcerated type



Congenital or Infantile Spine Disorders

Block -
vertebrae

A: fully segmented hemivertebra

B: hemisegmented hemivertebra 0 o o
. : (o

C: nonsegmented hemivertebra 2 O RYCF A 0f 210| R 2
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Congenital or Infantile Spine Disorders

* Orthosis
* Milwaukee E X 7| AtE
« O{ZI L}O|Ofl 71 B.9j0] S8t0| TRTH AL £ A|7| XX 93]
* Mixed type
* Progressive compensatory scoliosis®| &=

e congenital scoliosis respond to orthosis
* Long scoliosis >10 segment
* >50% correction in flexion X-ray
* Apex: thoracolumbar junction area
* Progression
* A few years before adolescent growth spurt

o
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Scoliosis

Normal spine
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Kyphosis

lllustration of spinal deformity types. Kyphosis, lordosis and scoliosis. Image Credit: Neokryuger / Shutterstock
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Scoliosis

L 30| FY;

* 730 LR =40
coronal plane0|| A S19| =
U= sagittal plane| Al 2
Hr = K| FCE

O o0 9p°

Z2O|RYEr A0 20| R
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Scoliosis

.51(H
* Major curve: biggest cobb’s angle in erect coronal plane
e Minor curve: major/} OtLl CFE 2 = curve
e Primary curve: 7}&F HHX{ LIE}LF curve

« Compensatory curve: structural curveQ| Af

o
curve (FAHE 01 MA| ME S §X|817| S|

e Structural curve: fixed scoliosis= 7}A| 11 QU

g = Sp 0 LHEfHS O[XHY
St curve)
curve

rir ==

e Apical vertebra: tX|9Q| =&l =0| A 7}&F B O Lt vertebral body

* Pelvic obliquity: coronal pIaneOﬂkI =Hto| o 2 & E1 9| deviation

* Sacral obliquity: supine X-rayQj| Al @F= femoral head Q= X 0| C{SF sacrum
9| deviationd .

* Decompensation: scoliosis| Al 2|, A7}, &
ot #FO| MLl &FEl

« Sagittal balance: erect X-ray | Al sacrum@| = 2HAEQ| CHS C79| & X|
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Scoliosis

* Cobb‘s angle = H

e Curve LHY| 71A&F 71 =2 O Xl upper end vertebra?} lower
end vertebra= A S}10, upper end vertebra®| upper

margin 1} Iower end vertebra®| lower marginO| O| == Zf
.

* Scoliosis: erect spin X-ray0j| A] cobb’s angle 10 O| A<l [I}

=0r=0| QICE0 ™ o)k scoliosis research society)

4 » S3ot= AP0l et 57 =2 X0 & o= U
* OFE/X] ALO[Of| = 5~10% § &= XIO] & == RS-
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Scoliosis

 Structural scoliosis * Nonstructural
* |diopathic e Postural scoliosis
* Neuromuscular * Hyterical scoliosis
e Congenital * Nerve root irritation: HNP, tumor
* Neurofibromatosis * Inflammatory
* Mesenchymal disorder: Marfan * Related to leg lengthe discrepancy
syndrome, Ehlers-Danlos syndrome, etc. « Related to contracture around the hip
* Rheumatoid disease
* Trauma
* Extraspinal contractures * Kyphosis

e Osteochondrodysplasia
* Bone infection
* Related to lumbosacral joint

* tumor o o o
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Scoliosis

 Testing for scoliosis

e Standing
* Uneven shoulder height

Unequal distance b/w arms and
body

Asymmetrical waistline
Uneven hip height
Sideways lean

* Bending over
* Asymmetrical thoracic spine

* Prominent rib cage/ hump on
either side

* Asymmetrical waistline
O 0 90o°

Z 2Rt ol 2lo| R
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Scoliosis

« H =
T
« 70}7|< (infantile): 3A]| O|SHOf| Al 2 2H
« AAT|H (juvenile): 4~10M| ALO]

« §AH7|2d(adolescent): 104 O] 2

* |[diopathic scoliosis

. AO0F U HAET| JHE Soh A, A 05 0| OF 85% A}K]
. Ch2 pha Z12 QiT, UHAIQIOlE Uhel 4 Q1 A

« 71%t =5t AHEf: thoracic scoliosis with right apex

o
—_ == H 4 : | _7E o i
- B AT, 55 U0 R, café au lait spot, AR T A T, 25 7|5
47| 52| 0| 4o 5 =t

= 2R cH Ao 2lo| ALY
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Scoliosis

« HOI: multifactorial
. ﬁgﬁj}i ()—,l—O%A_lEJoflgoSajthlc scoliosisR @ ™, XA Al B = 508 =7,
=L O 0
e LHEH|A: MES 22 melatonin (OF7F =X| Z+A), calmodulin(==X|Z=7})
* EffO} {2 O| &XtAM|: FOI7| ZSTUSHA AIFS HIE ==
- SHtE| = =X =
- QE
s IS O| TH: FFPD 50, QF U5 302 O| ¢ B3R & 50|20 = &
e Ij|7| = X o}: 80F= 80% O|AFA| dyspnea, 90k O|AtA| cor pulmonale
* 5A| O| Mo FTHS: I i, HE 2tA o &E/H=F X|AH->2F5 7|5 T 0|
 Thoracic hypokyphosis, thoracic lordosisZ| %/ O' O ':'4 7| 0| MSHA X‘l of
« AZ|AE B

MBS F A rare, secondary scoliosisQ| 4.
JIED.”;(HEI- HI*O—|E|O|IH

“%HO O



Scoliosis

e Curve®| XlgH
* Minor curve: f/u for 68 months, 10 degree
e Major curve: f/u for 3~4 months, 5 degree

* Progression factor
* Younger age, prior to menarche, lower Risser grade, female
* Double curve, large cobb’s angle, thoracic hypokyphohsis

e MEFQIE 5 cyrve X84 0| 2|5 O K}
e S0 0|AI-O| onEI|-_|_
e 30 O|AFO|H apical vertebraZf 30% O| Al 3| &

o
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Scoliosis

Risser grade: the level of ossification and fusion of the iliac crest apophyses
Risser grade 0: no ossification center at the level of iliac crest apophysis
grade 1: apophysis under 25% of the iliac crest
grade 2: apophysis over 25-50% of the iliac crest
grade 3: apophysis over 50-75% of the iliac crest
grade 4: apophysis over >75% of the iliac crest
grade 5: complete ossification and fusion of the iliac crest apophysis

Rissergrade Curve magritie(degro

0-1
2-4

Oo oO
Z20)rgt g Aojzlo| L
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Scoliosis

e Radiologic test

* Simple X ray

* whole spine AP/PA, lateral

e Standing, sitting

e Bending / traction AP: E X 7|, == &l @ ICEA| (flexibility 2HQI)
o« EAXIOIH

| 1 =2 o Hd
e Ferguson G4 QXM= O|HEE R Z £ @ I%.X—ray tubeE 3HXAIO| CIE|

HA HE|Z22 30 (FA}), 35 (KX} 7 | o =g
 Stagnara Ht2| M A Al (derotated view): 100 O| A
= 0 2| HE 2 0HE N AHSHO 5= E .

apical vertebra= coronal view =2 Sl Al £ Y.

E
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Scoliosis

| MHAYEO| Z7HH (Nash & Moe B H)
* A: zero rotation

* B: grade | — convex curve®| pedicleO| midline@ 2 0| =
e C: grade ll-convex curve®| pedicleO| midline 2/3%5 2| X]
* D: grade lll-convex curve2| pedicleO| midline0f £ X

* E: grade IV-convex curvel| pedicleO| midline= & O A
©)
K]

O o OO
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Scoliosis
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Thank you for your attention
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