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1. Indications for Spinal Manipulative
Therapy on Radiographic Images(X-ray
M B AF uY A5 H&F

a. Intervextebral Disc Syndrome (F3+

g3

b. Spmal Stenosis (33 ¥ 33)

c. Facet Syndrome (4% o4 &%

d. Spondylolisthesis (3% #2]%

e. Scoliosis (HF F7F)

f. Tropism (M]3 A3 #A)

g. Transitional Segment G )
718 @A)
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2. Contraindications for Spinal
Manipulative Therapy on Radiographic
Images(X-rayoll A £ #F A 79

A2

Congenital Anomalies (A3 3 713 4
)
Occipitalization of Atlas
Agenesis of Posteridi arch of Atlas
Posterior Ponticle

Os Odontoideum
Klippel Feil Syndrome

Bone Tumors

me e o

Intervertebral Disc syndrome :

The effects of Distractice
manipulation on the
protrusion(F7t# &&@
wAo] MAE FE )

spinal
contained disc
Aol Distractive

1. Finneson - disc protrusion reduce
under distraction

2. Cyriax - 3 effects open disc
space cetripetal force(T44) on disc
suction to reduce protrusion

3. Onel - increase IVD space and IVF
with the resultant reduction of herniated
material under CT

nuclear  disc

monitoring..

Flexion versus extension effects on
protruding disc

1. Ehni, Breig, Dyck, Raney, Pilling,
Finnesion, Matthews, Yates, White and
Psnjabi  shdw
protrusion and
canal

2. Adam and Hutton
improves the transport of metabolite into
the disc,
joints and posterior annulus fibrous and
gives the
strength.

3. Penning

extension eause disc

stenosis of vertebral
state flexion
reduce stress on the facet
spine a high compressive
wilmink  stated

extension causes stenosis with nerve
root compressed in the canal

and

Flexion opens the vertebral canal and
decompresses the nerve root within the
lateral recess.

Extension causes stenosis of the
lumbar in 3 ways :

1. bulging of the disc

2. anterolateral
lateral

the
by hypertrophic facet

narrowing of
receses
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imbrication causing a pincer mechanism
to compress the root

3. anterior movement of the dorsal fat
pad anteriorly in extension,.

Gill, Vidiman, Shimizu, Mooney found
nucleus pulposus to bulge posteriorly
the epidural
degenerated disc.

into spinal space in

Kramer shows extension causes

annular protrusion and flexion
distraction returns a disc protrusion by
slight with

creating a kyphosis

distraction.
Neugebauer achieves 3 therapeutic
effects by decompression treatment :
1. the disc is reestablished.
2. IVF enlarged.

3 restretching ALL and PLL brings

the vertebral back into its normal
position.
Diagnosis(Z &) :

X-ray : A-P, Lat, Oblique
Myelogram : protrusion 2| 212 ¢} size
CT scan
MRI scan :
Neurologic and orthopedic exam :
L3-L4 disc (L4
compression)
1. Weaknes of Quadriceps ms
9 Diminished or absent patellar reflex

protrusion nerve

3. Pin wheel exam may reveal hyper
or hypoparesthesia on L4 dermatome
- 4. SLR may be negative

14-1L5 disc (LS

protrusion nerve

compression)

1. Weaknes of anterior tibialis ms,
extensor digitorum, hallucis lingus ms,
extensor hallucis ms, peroneus longus
and brevis.

2. Paresthesia on L5 dermatone.

3. Positive SLR test.

Foot and dorsiflexion weakness.

L5-S1 disc protrusion (S1 nerve
compresion)
1. Weaknes of Dbiceps femoris,

seminmembraneous and semintendinous
ms.

2. Weaknes of gluteus maximus.

3. Gluteal skyline sign (only about
60% of case)

4. diminished or absent of ankle jerk
(achilis reflex)

5. Weaknes of calf ms

6. Paresthesia of S1 dermatome

7. Positive SLR.

8 Weaknes of flexor ms of grat toe

The choice of Manipulation ethod
(Disc @&l g w3 FHeae)

1. Vector and high
manipulation

velocity

Diverified technique
Thompson technique
9. Distractive manipulation

~ Supplimentary Treament :

1. Physical electric therapy (Positive
Galvanism)

one positive pad placed directly above
the disc and negative pad next to it. o]
A7) X ®E distraction manipulation z
o wt.
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2. Ice in acute state.

3. Soft tissue goading on gluteus
and
minimus), gracilis, and popliteal fossa
for 15-20 sec before and after of

muscle (maximus,

distraction manipulation.

2. Posterolateral disc prorusion or

Bl o)

prolapse (F7t¥ &&=
3. Ligament Flavum hypertrophy (1t}

4. Spondylolisthesis (¥ %2 =)

5. Disc degenerative disease(¥] 3}&d~}H)

Clinical differentiation in Protrusion and Prolapse(protrusion # prolapse 8] YAF& z}o))

ZAEzg (Dif Dx ) Protrusion Prolapse
AdHye £ ves not always
distraction 2] 3% usually not always
flexion and extension yes only on flexio
214, A7, Y& yes not always
259 A& A A1 8] a4 aglxn s

Lumbar Spinal Stenosis (2% F 3
o #J&43) -

Narrowing of lumbar spinal canal, the
lateral recesses, and the intervertebral

foramen. o] @HZHES WHA m:
FAA7E st

Type of Stenosis :

1. congenital, short pedicle
2. acquired stenosis, -degenerative
change

3. iatrogenic, surgery complication

Clinical findings (Y443 F4)

1. intermittent radicular pain,
paresthesians and weakness in the
lower extremities induced by walking
and standing.

2. neurogenic intermittent claudication,
relieving by flexion and aggravated by
extension of lumbar spine. it can be
unilateral or bilateral.

Lateral recess can be encroached or
stenosed by the following :

1. Facet joint hypertrophy (#4d 1n]
o)

6. Lumbar fusion secondary bone
growth., ({F¢& T/F)

Stenosis development by Panjabi

Asymmetric disc injury at one
function spinal unit-

Disturbed kinematics of FSU at
segment above and below-

Asymmetric movement at facet joint-

Unequal sharing of facet loads-

High load on one facet joint-

Cartilage degenerative or facet atrophy
and narrowing IVF.

Stenosis on X-ray :

Einstein method for sagittal canal
measurement

Normal ratio between body
measurment and sagittal canal

measurment should be 4:1 in lumbar

spine and 1:1 in cervical spine

Treatment of Stenosis :

Surgery indicated only when
neurological signs show.

Spinal manipulative treatment relieve
pain (Ben-Eliyahu)
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Distractive manipulative procedure.

Fact Syndrome (3#4 FFT):
QE #x9 26%+E Fact syndrome =
=g = g 29¢ ¥4 o

In lumber spine -

Disc-body-Disc
vertebral body

Facet joint 10% of load on vertebral
body up to 47% on arthritic facet

Facetol] HFe A9 x| 5
rearward  rotation(F 3] )0l 7
joint capsule QAAE o= A7t L
Ezo 9lo] g4

90% of load on

In cervical spine :

Disc-Body-Disc-36%  of
vertebral body

Facet joint-32% on each joint.

load on

The state of injury to Functional unit
by Panjabi

1. asymmetric disc injury at one FSU
level

2 Distrubed kinetics of FSU above
and below

3. asymmetric movement at facet joint

4. unequal sharing of facet load

5. high load on one facet
resulting in intra-articular cartilage.

joint

X-ray A& :

Van Akkerveeken's line : the distance
between two points should be less than
15 mm at extension view.

. Fact Syndrome ¢ $%% ¥4
No radidular pain pattern (A7 %2 %

)

283" EZ diffuse to Post and Ant
thigh (L4-15)
)& 2Z groin % (L5-S1)
Thoracic pain (upward) by L3-L4
x TELo B2 ofz WA fer
Extension & $%& Z7AZth
Lateral flexion (subluxated side )

530l F7ta

Spondylolysis and spondylolisthesis

(%= ®2Z A separation of
interarticularis)

o] ¥ #4L L5olA 7HF RIS
alAE Y 14 less frequent 123 L3
Me Ae wAHA e

Mo Par interarticularis 7} 3
514 = A7t Ao sy, A2 ]
HAre EH Al fatigue fracture 2+ BT
uEE 14389 HA AAH =7
2 Zolpz 23 #AxE o=

o 3 ®e] &@z% Spondylolysis
Aol PthE A wHEolth UkH
oz HAE 58%S AT/ AF ve X
o} Qrt.

Spondylolysis 7t Listhesis @322 wt
As e e 5-7 years old ®Weol olf=
z7l5ie A" #PFolgr werh 2y
Z A7 JepdE 97 dole oz 144,

A

to lo

g o
o o>
(o]

>
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gt

gz} 1640tk olul  pelvic < Ant
roation ©] A=Y Hamstring <& 7
Qg yo] A=y &3 ¥HE FHUH
A= HA4e BA 9o

Listhesis @Atoz AwsHE HFE
superior disc and inferior disc 9]

annulusE stretching ®& tearing @&
2 EZFo] fdd

Spondylosisthesis grade 3 3 4 A+ el &
2 Z 119°] non-surgical A& F °
followed up to 18 years and show :

4 % (36%) - non symptomatic
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6 ™ (55%) - mild symptomatic

1 ¥ - significant symptoms

5 ™ (45%) - had one or more
neurological findings

all of the patient in this group led an
active life style.

of 21 patient who undergone surgery :

129 (57%) - aymptomatic

8 ™ (38%) - mild symptoms

1 ¥ - significant symptoms

9 out of 18 who undergone physical
exam showed one or more neurological
findings

Scoliosis (& F Z95)
2HE Z0E Mg 5FF

1. Increase spinal mobility and
flexibility.

2. Stop or minimize the progression of
curve,

3. Decrease the curvature.,

Whitex facet joint ¢ mal-alignment
7} #%2] A<l spinal curvature & F8&
Hdolet wFEAct.  Malaligned 2
facet joint & vl AF FAE HFd ¥
o] x olo gt Folo 57 Qo
o] B# 3ol benign curve ¥ malignant
curve® A g

Spinal manipulation : 332 F4dA4L
Z7HN 71t fAol e S A F7)
otsle A9rt @k agln SWE9 2

& w3717 9% Y Eh Facet joint
derotation and decrease the stress at the
facet.

Electrical Therapy : Lateral electrical

Surface Stimulation (LESS)
Lateral Flexion Exercise :
and

wilmington brace. indicated for one who
undergone 50 or

Brace Milwakee, Boston
more of curvature

advancement in the previous year.

in Scoliosis Corrective
Surgery (B35 %% F£¢9 343
53%9 & U= oldet e FHF
& Heloh

pseudoarthrosis

urniary infection

Complications

wound infection
Instrument failure
pulmoanry disorder

S o

loss of lordosis

Tropism (W9 4#A) :

Disc &2}2] 23%7} Tropism A& B
A=

Cryon and Hutton o 2}3}'8 tropism
2 8F9 E9rHA (instability) & %%
3}, more oblique (coronal side) 2o &
segment rotation W disc® annulus®l
posterolateral 02 ¢ = ¢#HE =
zhghet,

Farfan2 8F 3% A% forced
rotation®] 3] disc ¢ facet jointol]l &
Aol 7he S #EAI}A.

Lumsdem and Morrisol |3} Q 39}
AZ Bde9 A9 rotationd 6=t 3
o}, 283 tropisme +5HHAN T2 o
gs FA e

Maigne®ol] 93td QFd &
FEAdel glda o oA
extension®to] &gt} ).

No rotation adjustment at

.

rotation<]
flexion2}

lumbo-

—-304 -
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sacral spine especially on disc

lesion

QE A7 F /M 8e ARl 2
a3 Z4 : Tropism

ol obejsh 2e A B

1. Inadequate stability

2. Inadequate muscular imbalance of
lumber and pelvic-hip region

3. Inadequate attention to

lumbo-sacral transitional anomalies.

Transitional Segment (HZ¢ 853
oo AFIh

Schwerdtner®] “the cause of realapse
of low back pain following chiropratic
treatment’ &= o] 2EF9 APolFE
g o] AHEn

1. Inadequate stability;

2. Inadequate muscular balance of
lumbo-pelvic region.

3. Inadequate attention to the acquired
lumbosacral

peculiarity of transitional

anomalies.

Bressler and Deltoff} &7 :

Hemisacralization @& 7bz 1209
Q%82 F 50%% scoliosis7h 3L 1/3
o] $A= disc lesiond BlTh 2/39 &
2} sacro-iliac jointoll sclerosis #H Aol
9}, tjE e At Hemisacralized®
Ao gy 4L BT

Caillietd] &% &% ¥4

70-75% of flexion and extension at
1L.5-S1

20-25% of flexion and extension at
1.4-15

5-10% of flexion and extension at
L1-L3

Lumbarization of first sacrum increase
lever arm of the
cause greater
and

lumbar spine and

stress on the lumbar
joint. In

contrast, sacralization of the fifth lumbar

spine lumbo-sacral
spine is unlikely to cause symptoms.
Only one transverse process articulates
with sacrum, altering spinal mechanics
and resulting in severe instability and
stress.(Bertolott's syndrome)

=3 3% 3E79 sacrumit AAE
A E|E torque or rotation WABA A
discoll herniation “JEE(one segment
above of sacralized segment oOr

lumbarized segment) %t & ATh
Disc herniation< transional segment
Boj wAsA ¢n =2 R FEA 3
= dlsc/¥ stress& W}

Wighel 57 : 429 ¢
Z (with transitinal segment
% disc lesiong L5-SlollA] A
Atk

HF & A
L5) o+

of
148 4+ 9l

o}

Congenital Anomalies and Normal
Skeletal Variants(A@% 7183 A3
29 WM9d )

Occipitalization of the Atlas (¥F&3}
g $2) : Macalisteroll °}&} A&
M 718 BFowR /7t ?—?%

£oooz B b

F523 B39

Basilar impression

Abol7l AlEtREE EFe odontoid
process’} magnum forameno. & E971
A

g Sy =
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Agenesis of posterior arch(3+3¢]
posterior arch7} §1&) @ & t & g9
718 &/ (klippel Feil)e] glvhd A7 g3
A Ee A FEHNA 2= FAe 9
=3

Spina Bifida Occult : A2 % ZE7)
S SA3A 23 dA JAFH EAE gl

.

Posterior Ponticle g39] lateral
mass$} posterior arch AlojolAl A3 A
Aol o9& & forameng WIEE &

A o] o2 FZEda Clal7o] 2] o}
7} rotation WA A] FRE WS Qtuls)

o ez A9 zEE AHAAAH
Aol Yok oW FAE  WEA
george’s test& doF . posticus

ponticuszt %= 3t}

Os odontoideum : odontoid process9)
714 e ¥4 flexion and
extension viewollA #39] o]4 motion
o] 471}t Down syndrome 2} o] Al A
& wAg. 22 Ay £E FA3 A
WA o) whe] E= AlE Y

.
=

¥ e ot

Block vertebra : & 7l2] FH|7} &g
H #HA ddHA SHAdAN FoFge H
A R FE a3 oy

e dde FA4 A
.]

Klippel Feil Syndrome : o] &#3 =
:L"l 7:‘7:’]7]' S0 & H]Zé}\]'_,] 7:12}_ 7},%

del 258 Ad gAedA vebd

* X-rayoll 4] 271 o]/de] ¥ -’{L—iﬂﬂ
HAF ST =&
ol AL %b&s}% 73

I 30
ir

Az

_.‘

$7F 2

Sprengel’s defornity : Add Aoz Az}
Zol AE S 2

Absent pedicle of cervical
spondylolisthesis @4t& w1},

spine

Cervical Rib :
process

elongation of transverse

Butterfly vertebra :
Hemivertebra :

Schmorl’s : tj2=29] #o] 2= FH
[e]

2 B3 Soz WA
A—];‘d (o)

Agenesis of lumber pedicle :
2 pediclee] gl A4 FHAHo|gtd A
o] oty F ot

Spina Bifida Vera : spina bifda @4+
E A=7t Azt 247} protrusion S

+ ¥4 (menigocele and myelomenocele)

Transitional Vertebra : ¥dylz o= g
ZF 5o dAE g% Qglo] Pt}

Knife Clasp Syndrome :

Spina bifida of first sacrum : 5¥ & &
F9] 2E7]7} extension AtEjolA] ¢S
7h3 888 oz

Rib anomalies (5&¢9] 7|8 &) :

m 2 &

Spinal Manipulative
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1. Essentials of Skeletal Radiology by
Dr. Terry Yocum, D.C. published by
Willams & Willams

2. Low Back Pain by Dr. James Cox,
D.C. published by Willams & Willams

3. Chiropratic Technique by Dr. David
Peterson, D.C., Dr. Thomas Bergman,
D.C., Dr. Dana Lawrence, D.C. published
by Churchhill Livingstone
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