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ORTHO PAEDIA

ORTHOPADIA:

Or, the A T of
CORRECTING and PREVENTIMNG

DEFORMITIES

!

I N
H 1Ll )
Cl .DREN:
3y fuch M & A 83, a3 may eafily be put in
Practice by Par e n 1y themfelves, and
all fuch as are employed in Educatir 5
CHILDWEN,
To which is added,
ADEFENCE of the OrTHopr ZDIA,
by way of SurprLemENT, by the AuThon.

I'ranflated from

The French of M, ANDRY,

Profefflor of Medicine in the RovarL Cor-
LEGE, and Senior Dean of the Faculty of
Puysick at Paris.

IN TWO VOLUMES.
Ulultrated with CU TS.

VoL L

LONDON:

Printed for A, MiviLar, at Buchanan's Head, oppo+
fite to Catbarine-fi. cet, in the Strand.

M. DCC, ALl

Nicholas Andry
(1658 - 1747)

" 743
Title page of English translation of Andry's Orthopaedia. 174
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History

Mary dnne Roact, Dec”20? 1620

Guilhelmus Fabricus Hildanus:

Frankfort, 1652.

Mary Anne Roackh. 0 Sept” 7826




OnpepeneHue

m JlatepanHo U3KpueaBaHe Ha
rpbbHAYHUA CTHN6 BHB
(PpOHTANTHATA PABHUHA

m TTpe3 KbCcHUA FoBeHUNeH/
aposecueHTeH nepuoa

m Jlunca Ha 98Ha eTuonorus

m KnuHWuHoO 3apas nHanBUA
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TMonoxutenHa OuarHosa
Kputepuum:
> 10° natepanHa kpuea

npeLwneHHa poTaums/Top3us

PeHTr. rpacpus
NpU U3NpaBeHo NonoxeHue

KIIMHUYHO 340paBO AeTe



3D
TTaTtoaHaTOMUSA

* EKCTeH3us
(nopao3sa)/Kuwmposa
(pnekcua) - carutanHa
PABHUHA

* IlatepanHo
U3KpUBSABAHE -
(PPOHTASTHA PABHUHG

* Potaumus (Top3us) -
TpaHCBep3asiHa
(akcuanHa) pasHUHa
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ETHNONOIMS
1. TeHUTYHU NnpuunHuU.
2. CuHTe3a Ha Calmodulin - myckynu/TpomboumnTtu.

3. HesponoruyHu - abH. comatoceH3opHa
NpOBOAUMOCT.

4. EHAOKPUHHO MeauUpaHa AeBmaums B pactexa.

0 TR OUNUUSUURRIRORO 7 Y (o}



[lMelatomn ~ {T’Calmodulin} — Puberty
-chelator regulation [Effects}
a2
Genetch - diopathic ( Connective |
: SCO"OSIS ) _r Tissue
(Abnormality |
Puberty
g h - I
Neurophysiologic ~Abnormal
Predisposition Biomechanical
\ o . Forces
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ETTMAEMNONOINS

Hawu-sucoka YecToTta BbB Bb3pacTTa - 11-14 .
Kpmen =10 rp. - 1.5 %

Kpueu > 30 rp. - 0.2%

Pe3snpepeneHuwe no non:
BX:1 M
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Etude de la courbure scoliotique
Importance de I'extension et de la rotation vertébrale

R. Perdriolle et J. Vidal *
(Montpellier)

L4

FiG. 4. — Le calque successif de chaque segment reporté sur le
précédent donne la composante antéro-postérieure.

F 1G. . — La courbure scoliotique doit étre
étudiée dans les 3 plans de I'espace : étude
tridimentionnelle.
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Etude de la courbure scoliotique
Importance de |I'extension et de la rotation vertébrale

R. Perdriolle et J. Vidal *
(Montpellier)

s\%\\\\

FiG. 1. — La courbure scoliotique doit étre
étudiée dans les 3 plans de I'espace : étude
tridimentionnelle.

DORSALE D1

COMPOSANTE
FACE PROFIL ANT. POSTERIEURE

Fi1G. 5. — La composante antéro-postérieure d’ une
courbure dorsale en « cypho-scoliose » : toutes
les vertébres sont en extension.




Etude de la courbure scoliotique
Importance de |I'extension et de la rotation vertébrale

R. Perdriolle et J. Vidal *
(Montpellier)

PROFIL
DELECTION

Dy 4 ' f
Profil sélectif : correction de la rotation.
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KINACHNENKALINE
(Scoliosis Research Society)

m MamonatuyHa m Osteochondrodystr.
m HespomyckynHa m Tymopu

m MuonatuyHa m PesmaTtougHa

m KoHreHuTanHa m MeTtabonuTtHa

m CMeceHa m HesponaTuuHa

m Neurofibromatozis = TopakoreHHa

m Me3eHXUMHa m XUcTepuyHa

= TpaematuuHa m ®yHKLUOHAHa




Classification of scoliosis aetiology - taken from BJA CEACCP 2006:6:1;13-16
Idiopathic (70%)

Neuromuscular (15%)

Congenital

Traumatic

Syndromes

Neoplastic

Infection

Early onset (infantile)
Late onset (juvenile)

Crebral palsy
Myopathies
Poliomyelitis
Syringomyelia
Friedreich's ataxia

Vertebral anomalies

Rib anomalies

Spinal dyraphism
Vertebral fractures
Radiation

Surgery

Marfan's

Rheumatoid arthritis
Osteogenesis imperfecta

Mucopolysaccharide disorders
Neurofibromatosis

Primary tumours
Secondary tumours

Tuberculosis
Osteomyelitis
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PyHKLUUOHANHA vs CTpyKTypHa

PyKLMOHANAHA CKOMUOo3a:

He pukcupaHa kpusuHa - HANBNHO KOperupyema
ype3 TpPakLUUsa UMK CTpaHUYeH 6eHAUHr

. TToctypanHa / XuctepuyHa / AHTANrM4Ha
» MycKkyneH cnasbm
» putaums Ha HepBHO KopeHYe
» Spondylolisthesis
» Bb3naneHue (ancumT)
» Tu (Osteoid osteoma)

» Pasnuka B ABNIXUHUTE HA KpaHULUTE
UNU CTaBHU KOHTpakTypu (np. TBC)
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SyHKLUMOHANHA CKONMO3a NpU AUCKOBA
NpoOTpYy3us

% & _

Figure 11.34. Sciatic scoliosis in a 30-year-old
man who has an acute intervertebral disc protru-
sion. The longitudinal muscles are in spasm. In
the lateral view there is loss of the normal lumbar
lordosis as a result of the muscle spasm.




Knacugukauua cnopea
Bb3pacTra

m MHopaHTUNHa (0-3y)

m FOBeHunNHa (4-9y)

m AagonecueHTHa
(10-18y)

m 3pana (aaynTHa)




The scoliotic curve is named according
1.To side of the convex side. (Right or left
scoliosis).

2- to the location of the apex of the curve, as
shown below.

= = ]
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thoracic thoracolumbar lumbar double major

curve curve curve curve
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Buaose kpusuHU cnopepn CTpyKTyparta
npyu MAMONATUYHA CKOMUO3aA

*OcHoeHa /cTpyKkTypHa/
PUrMAHA - HeKkoperupyema ¢
TOp3MU4

*KomneHcaTtopHa
/HecTpyKTOpHA/ BTOPUYHA -
Koperupyema 6e3 Top3us
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CTpyKTypHaQ KpUBUHGA

TTocTtogHHa, Hekopurupaua cel

. KoHreHuTtanHa - aegeKkTt B cermeHTUpaHeTo U
(pOpMOreHe3aTta Ha npeluneHuTe

. CUHAPOMHa - HeBpomyckyJiHa; NF;
CbeAUHUTENHA TbKaH, MeTaboNUTHU c-19 .......

. TTocTTpaBmaTuyHa

. STporeHHa - kapaMoTopakanHa x-4, laminectomy
- AQYNTHa - AereHepaTtueHa, De novo

.- MUpmonatuuHa - 80% of structural scoliosis
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ANATHO3A @ OLIEHKA

AHaMHe3a.
Bpeme Ha nposgsneHue
bonka - UAC e obukHoseHO 6e36onkosal
Ob6uwo cbcTogHUE U 3apase
®amumsnHa aHamHesa
Bb3pact u pusmonoruyHa spanoct!!!
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KnuHUuJyHa oueHkKa

m [aHreHUuuanHoO mnicienBaHe Ha
rbpba (Adams test)

m ACUMETPUYHOCT Ha pameHe,
Nonatku, Tanuga, Topako-
NenBUCHO OTHOLWeHUe U
ABIIXUHU HAQ AONHU KpAUHULU

Screening - a simple test to see
whether further testing might
be needed!




1. Balance of
the thorax
over the pelvis
IS assesed with
a plumbline

2. The distance
from vertical
line to the
gluteal cleft is
measured in
centimeters

]
1
I
I
1
1
]
1
i
1
I
1
i
1
1
1
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Figure 13.9. Compensated scoliosis shown on
left, with the occipital protuberance directly above
the sacral processes. Decompensated scoliosis
shown on right, in which poor equilibrium is ex-
hibited by the occipital protuberance located lat-
eral to the midline. A deviation of an inch or more
places considerable stress on the contralateral
thoracic soft tissues to prevent toppling.













" JEE——
ANATHO3A @ OLIEHKA

m The range of motion
of the spine is noted
in flexion, extension,
and side-bending.

m Side bending will
give an assasement
of the flexibility of
the scoliosis
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HEBPOJNNOMMYHA OLIEHKA

m A brief neurologic examination is performed
in ALL patients

m Muscle tone, stregth, and reflexes are
evaluated.

m Of importance is the routine evaluation of the
superficial abdominal reflex, as this has been
found to be the only abnormal finding in cases
diagnosed as syringomyelia and presenting as
idiopathic scoliosis
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X- ray

m Spinal films are viewed as
if viewing the patient
from the back-the right
side of the patient is on
the right side of the
radiograph

m In the initial assessment-
an upright radiograph.

m When bracing or surgery
is indicated flexibility
views are

m Main (rigid) / Secondary
(compensatory) curves
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KocTHa 3penocT -
bener Ha Risser

m Risser sign of 4
correlates with
the cessation of
spinal growth.

m Risser sign of 5
correlates with
cessation of
height increase
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OLIEHKA HA KPUBUHATA

m The radiographs are reviewed to
evaluate:

the curve pattern,
curve maghitude,
curve flexibility, and
patient's maturity




NsmepeaHe Ha
KpUBUHATA
(brbn Ha Cobb)




lumbar curve
corrects and

15 therefore
nonstructural

bending to

right

—

i!lr
tharacic curve g
persists and [
is therefore

bending to
left
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partial complete unilateral bilateral
unilateral unilateral failure of failure of
failure of failure of segmentation segmentation
formation formation (congenital bar) (bBlock vertebra)

(wedge vertebrae)  (hemivertebra)



OueHKa Ha Top3uaTa
Ha npelneHuTe
cnopea pasnosioXeHUeTo
Ha NneauKynapHaTa caHKa

Nash @ Moe, 1969

Convex

Grade: Neutral

: Concave
m Pedicle
1
|
]|
: : Pedicle
I

I
i
|
|
I
|
Grade: + | : disappearing
v ligl
I 1)
)
I ‘
Grade: + + | . Pedicle
| disappears
|
||
||
Grade: + + + { { i
palad
buliid
N
Grade: + + + + |;:
I
—Pedicle Convex Concave
Grade: Neutral No asymmetry No asymmetry
Grade: + Migrates within May stan
first segment disappearing
Early distortion Early distortion
Grade: + + Migrates to Gradually
second segment disappears
Grade: + + + Migrates to Not visible
middle segment
Grade: + + + + Migrates past Not visible
midline to

concave side of
vertebral body
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EOS System|
D

2 metres

- ]




Radiation dose saved .. ... |
with EOS for 3D e
reconstructed images

D12 Spinal cord

Right ovary

— ' Left ovary
Testicles

Center of examined region

1 10 100 1.000 10.000 100.000
Absorbed dose (uGy)

Dose (in pGy) received at the organ during a full spine CT scan and during an EOS
construction session, radiological phantom : child, 5 years) . Logarithmic scale

2D (planar) Imaging : 8 to
10 times less than regular

J plain X-ray

< 3D Imaging : 100 to 1000
times less than 3D
reconstruction with CT Scan
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Mild, Moderate and Severe Scoliosis

Facebook: SHIFT Scoliosis

A S-shaped curve in which both the thoracic and lumbar
curves cross the midline. The magnitude of the Cobb
angle of the lumbar curve is larger than that of the
thoracic curve on standing roentgenogram. Both curves
are structural, with nearly equal flexibility.

King type II:

A S-shaped curve in which both the thoracic and lumbar
curves cross the midline. The magnitude of the Cobb
angle of the thoracic curve is larger than that of the
lumbar curve on standing roentgenogram. The lumbar
curve is more flexible.

King type lll:
A thoracic curve in which the lumbar curve does not cross
the midline (so-called overhang).

Mild Scoliosis
10 to 25 degrees

Moderate Scoliosis
25-40 degrees

Severe Scoliosis
40+ degrees

King type IV:

A long thoracic curve in which L5 is centered over the
sacrum, but L4 tilts into the long thoracic curve.

A double thoracic curve with T1 tilted into concavity of
upper curve. The upper curve is structural on side
bending.




| Scoliosis suspected clinically

+

Standing PA radiograph of entire spine

Jf

Scoliosis confirmed (Cobb angle=10deg)

= Stop

‘msl

Type of scoliosis

Adolescent Idio

pathic Scoliosis

Early onset (<11 years)

—— No

Idiopathic Scoliosis

Congenital Scoliosis

Y

Stop

Atypical scoliosis

Curve =45 degrees
=1 deg /month
progression

Focal or severe back
pain

Abnormal neurologic
2xam

i

2\

MRI entire spine 2

CT for segmentation
anomalies

MRI entire spine




NEYEHUE

KoHcepBaTuBHO:

1. dusmoneyeHue @ rumMHacTUKaA
- Nora
- lLpoT Tepanus

1. Kopurupala
efleKTpocTumynaums.

2. KopcetoneyeHue.
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Milwaukee brace (CTLSO)
Blount and Schmidt, 1946.




TLSO

Boston
Miami

Wilmington
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Charlstone bending brace







OnepatusHO nedvyeHue

KoHBeHUuoHanHu npoueaypu:
1. Posterior.
2. Anterior.
3. Combined (post + ant).

Endoscopic Navigated
procedures. surgery.
Ant. Post.
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LIEJT Ha xupyprusara

Obtain @ maintain balanced
vertebral column in 3D in
sitting_standing_walking.



Surgery @
evolution

Hibbs - fusion. . .
Harrington - hooks and rods.
Luque - segmental system
(sublaminar wires).
Cotrel-Dubousset (CD) -

rods and multiple hooks.

Pedical screws - Roy-Canille.
Growing rods @ VEPTR.




Before Surgery AfterSurgery Before Surgery AfterSurgery
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The pedicles

-Junction between the anterior vertebral body and
posterior arch.
-Strongest part of the vertebrae.




3 @ Stable / Neutral
] Vertebra
-
T
1 JF R

$1,3 ,Age:14V

8, % ,Age:14)V

F=22.6% C/F:=3.26
B=0.1cm Bu-1.288
S$=3.3cm S=+2.3cm

e -
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Thoracoscopic surgery




Thoracic insufficiency
VEPTR
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