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I. Revision of Anatomy - SPINE

- count of vertebrae (variability!)
- spine curvatures
- neuro-vascular structures!
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Il. Biomechanics - Functional Spinal Unit (FSU)

= smallest mobile segment of the spine

- Composed of: 2 adjacent vertebrae, intervertebral disc, ligamnets

2 facet joints and capsules, surroundiTg soft tissues
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Il. Incidence of spinal trauma
3-6 % of all injuries -

180

160

70 % thoracic and lumbar , «
30 % cervical
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He 5. Incidence of fracture mechanism in e

Leucht et al. 2009
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Etiology of spinal trauma

Table 3
Relationship between cause of acadent and fracture localisation.

Cause of acoudent  Fracture localisation

oHigh energy trauma — youth

€1-2 €1-7 T1-10 T1-12 L35
oLow energy trauma — over 60 yo - _ _ —
_ High-energy fall 18 (82%) 14 (6.4%) | 15(68%) 150 (685%) 22 (10%)
(osteoporotlc f)() Simple fall 1 @eg) o798 | 5(44%) 75 (658%) 14 (12.3%)
Tralhic 21 (14.1%) 26 (17.4%) 30 (20.1%) 58 (389%) 14 (94%)
oFalls Sports 3(103%) 9(31%) | 4(138%) 12 (414%) 1 (3.4%)
Miscellaneous 2039%) 4(78%) | 8(157%) 33 (647%) 4(7.8%)

oTraffic accidents
- whiplash injury

Total 55 (0.8%) 62(11%) §62(11%) 328 (584%) 55 (9.8%)

Leucht et al. 2009

oSport
oCombinations




Spinal trauma- mechanisms

PENETRATION IMJURY
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Types of injuries

»Axial load forces 8 *‘ﬂﬁ 0
> Flexion-Extention forces ¥ |
> Rotation formces R
» Combination }J
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lll. SPINE TRAUMA CLASSIFICATION
2 column theory (Holdsworth) vs. z cotumn theory Denis)

Holdsworth's
2 columns

NOISS3ddNOD

Denis’
3 columns
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https://www.google.cz/url?sa=i&url=https://radiologykey.com/imaging-thoracolumbar-spine-trauma/&psig=AOvVaw3AsGggULVtcoSrWEzrQDd-&ust=1584985339372000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCOCq7t_QrugCFQAAAAAdAAAAABAD

Denis AO

3-column classification  classification classification

Morphology
PCL integrity
Neurologic status




TLICS Classification - Thoraco-Lumbar
Injury Classification and Severity score

PLC - Posterior Ligamentous Complex

TLICS 3 independent predictors

g - %
iographs Flavurn v lf! :
1 CT features of PLC pathology are: ligament _.. AR 2 l"ﬁ;’:ﬁ:}ﬁfs
= Facetjoint
¢ Widening of the interspinous space. == capsule

e Avulsion fractures or transverse fractures of spinous
processes or articular facets.
2 ¢ Widening or dislocation of facet joints.
e Vertebral body translation or rotation.

When the PLC is definitely injured on CT, it can already be
scored as 3.

5'§a| _ Since the integrity of the PLC depends mostly on ligamentous

nination structures, MR is sometimes needed to adequately diagnose
pathology of the PLC, especially when there is no dislocation or
disruption on CT.

surgical MRI features of PLC pathology are:
‘eon’s
ce e Definite: 3 points

e Loss of normal low signal intensity of the ligamenta flava
or supraspinous ligaments on T1 and T2.

e Indeterminate: 2 points

e Edema without clear rupture; high signal intensity of the
interspinous ligaments or along the facet joints on T2
SPIR or STIR.

rical
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AO classification (Magerl 1994)

AO Surgery Reference Authors

Please select an anatomical area
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Vertebral body injury

with compression with distracfion - - ----
paction anterior

ht splitfx  burst fx postalur injury injury

predummnntly v thrnugh
Iigamantuus 5 the diec

Anterior and posterior elements injury
7 ~

----- with rotation

/N

rotational
shear

TypeA TypeB
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A2 AOSPINE

AOSpine Thoracolumbar
Classification System

e Bk Wb

A0. Minor, nonstructural | | B1. Transosseous tension J{ C. Displacement /
fractures band disruption / Dislocation
) Chance fracture

Al Wedge-compression

A2 AOSPINE

AOSpine Thoracolumbar
Classification System

Algorithm for Morphologic Classification

START
w .-m .-
NO

B3 Hyperextension

Ossecligamentous

B2 :1| sruption

Pure transosseous
Bl disruption

NO
! : ot SIS W 8 g Complete burst
e } “":r'"’d BN A3 Incomplete burst
Posterior wall YES
o | Both B A2
o g —
e =t B Al Wedge/Impaction
L
Vertebral
MCESS + YES A0 Insignificant injury
Ea:lme
il No injury |
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AOSpine Upper Cervical Clas

Type A. Isolated bony
injury (condyle)

Type B. Non-displaced
ligamentous injury (craniocervical)

Type C. Any injury with
displacement on spinal imaging

T

1

S,

9

Type A. Isolated bony only (arch)

Type B. Ligamentous injury
(transverse atlantal ligament)

sification System

Type A. Bony injury onlmwilhout

ligamentous, tension band,
discal injury

o 22/
Lt — o

Type C. Atlantoaxial instability /
Translation in any plane

Type C. Any injury that leads
to vertebral body translation
in any directional plane

A& AOSPINE

AO. Minor, nonstructural
fractures

Ad. Complete burst

SRR

B1. Posterior tension band
injury (bony)

injury (bony capsulo-
ligamentous, ligamentous)

B3. Anterior tension band
injury

AN

AOSpine Subaxial Classification System

C. Translational injury in any axis-
displacement or translation
of one vertebral body relative
to another in any direction

F—
EAR

BL. Bilateral injury

F2. Facet fracture with potential
for instability
N

F4. Pathologic subluxation or
perched/dislocated facet

>
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L
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Spine INSTABILITY

- numerous definitions...
(Louis, Roy-Camille, White and Panjabi, Frymoer and Krag)

SPINE IS INTOLERANT OF PHYSIOLOGICAL LOADING...

“Clinical instability is defined as the loss of the
spine’s ability under physiologic loads to
maintain its patterns of displacement, so as to
avoid initial or additional neurologic deficits,

incapacitating deformity and intractable
pain.”
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White and Panjabi 1987
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Spine INSTABILITY

=" BONY ==} HEALING ™™ FUSION
ACUTE
" LIGAMENTOUS

l

CHRONIC INSTABILITY
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LIGAMENTOUS INSTABILITY

 conservative treatment cannot lead to healing
* result is chronic progressive instability
 pseudoathrosis or kyphotic deformity may occur

« can only be repaired by fusion of affected segment ’ | !



https://www.google.cz/url?sa=i&url=https://www.sciencephoto.com/media/932245/view/severe-thoracic-lumbar-kyphosis-x-ray&psig=AOvVaw3T_UA72oIEeAJOWWdUu6BN&ust=1585001668701000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCKjxv8aNr-gCFQAAAAAdAAAAABAD
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Figure 1: Extension Lateral Figure 2: Flexion




Neurological deficit

Immediate (A) onset caused mechanically in case of
injury (fragment in the spinal canal, dislocations of the
joint, kyphotization, translation, etc.).

Gradual (B) onset caused by edema or ischemia.
A B

Verebral bodies

spinal cord
gegment

Spanal cord




IV. Spinal Cord Injuries (SCI)

Spinal cord impairment causing temporary or permanent changes
In motor, sensory, or autonomous spinal cord functions.

1) type : A) primary B) secondary

2) degree: A) complete B) incomplete

mung.,
Ml E DS



1A) Primary SCI

Spinal cord compression by bone fragments, hematoma,
herniated intervertebral disc.

Ischemla
Penetrating injury




Kadlec Stud ILLUSTRATION

CT SCAN OF THE CEH'I.I'IEIEL SPINE

MRI OF THE CERVICAL SPINE

B

Traumatio
posterior disc

Bony avulsion
B fracture C5-C6 4 mm
into apinal canal

S § AN
Post-infarction 2 Myselomalacta
apinal cond ; consistent with

atroply

Sagattal viaw
CT SCAN OF THE CERVICAL SPINE

Retropulsion of
avilsed Bbony
fragments and

dige into the spinal
ocansl ocontusing
the epinal cord

Bony avulsion
tracture C5-C6 4 mm
into spinal canal

Sagittal view

Aolal when

Nucleus Medical Media (2020). Cervical spinal cord trauma and cervical disc herniation [Digital image]. Retrieved from
https://ebsco.smartimagebase.com/cervical-spinal-cord-trauma-and-cervical-disc-herniation/view-item?1ltemID=77457

= =
m e



https://ebsco.smartimagebase.com/cervical-spinal-cord-trauma-and-cervical-disc-herniation/view-item?ItemID=77457
https://ebsco.smartimagebase.com/cervical-spinal-cord-trauma-and-cervical-disc-herniation/view-item?ItemID=77457
https://ebsco.smartimagebase.com/cervical-spinal-cord-trauma-and-cervical-disc-herniation/view-item?ItemID=77457
https://ebsco.smartimagebase.com/cervical-spinal-cord-trauma-and-cervical-disc-herniation/view-item?ItemID=77457
https://ebsco.smartimagebase.com/cervical-spinal-cord-trauma-and-cervical-disc-herniation/view-item?ItemID=77457
https://ebsco.smartimagebase.com/cervical-spinal-cord-trauma-and-cervical-disc-herniation/view-item?ItemID=77457
https://ebsco.smartimagebase.com/cervical-spinal-cord-trauma-and-cervical-disc-herniation/view-item?ItemID=77457
https://ebsco.smartimagebase.com/cervical-spinal-cord-trauma-and-cervical-disc-herniation/view-item?ItemID=77457
https://ebsco.smartimagebase.com/cervical-spinal-cord-trauma-and-cervical-disc-herniation/view-item?ItemID=77457
https://ebsco.smartimagebase.com/cervical-spinal-cord-trauma-and-cervical-disc-herniation/view-item?ItemID=77457
https://ebsco.smartimagebase.com/cervical-spinal-cord-trauma-and-cervical-disc-herniation/view-item?ItemID=77457
https://ebsco.smartimagebase.com/cervical-spinal-cord-trauma-and-cervical-disc-herniation/view-item?ItemID=77457
https://ebsco.smartimagebase.com/cervical-spinal-cord-trauma-and-cervical-disc-herniation/view-item?ItemID=77457
https://ebsco.smartimagebase.com/cervical-spinal-cord-trauma-and-cervical-disc-herniation/view-item?ItemID=77457
https://ebsco.smartimagebase.com/cervical-spinal-cord-trauma-and-cervical-disc-herniation/view-item?ItemID=77457
https://ebsco.smartimagebase.com/cervical-spinal-cord-trauma-and-cervical-disc-herniation/view-item?ItemID=77457
https://ebsco.smartimagebase.com/cervical-spinal-cord-trauma-and-cervical-disc-herniation/view-item?ItemID=77457

1B) Secondary SCI

*Vascular changes :

- reduced flow
- thrombosis
- vasospasm
- hemorrhagia

electrolyte changes
free O2 radicals
‘Inflammatory reaction

=> the result iIs neuronal necrosis !!
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1B) Secondary SCI

Possibilities of its influence :

- oxygenation, optimal BP

- pharmacotherapy (anti-oedematous treatment -corticoids ?)

- surgical treatment (decompression of neural structures +
insturmentation of the spine for its stabilization) g

/' i MEDOCHEMIE



https://www.google.cz/imgres?imgurl=https://img.medicalexpo.com/images_me/photo-g/103597-11742771.jpg&imgrefurl=https://www.medicalexpo.com/prod/rti-surgical/product-103597-820814.html&docid=shlsN026TGXe8M&tbnid=dt69TM0xkbiWGM:&vet=1&w=800&h=800&itg=1&hl=cs&bih=520&biw=1097&ved=2ahUKEwj3-YTooLvoAhUF-qQKHTQAAh0QxiAoCnoECAEQPA&iact=c&ictx=1
https://www.google.cz/url?sa=i&url=http://nalp-lb.com/productDetail.php?id=27&psig=AOvVaw0SGZSpT3z5vaFhlfJFmpx1&ust=1585147681755000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCJDBrr2ts-gCFQAAAAAdAAAAABAD

2) Degrees of SCI

complete lesion /according to the height of the injury/

cervical quadriplegia
thoracic paraplegia

Central Cord Syndrome

incomplete lesion /specific syndror

anterior cord sy. Brown-Séquard Syndrome

central cord sy.
posterior cord sy.
Brown-Sequard s

Corticospinal tract

D

nterior Cord Syndrome

cauda equina sy.

Spinothalamlc tract

C4 injury
{quadripleqgial

L inmjury

{quadriplegial

Cernvical
AT | (neck)

Thoracic
{upper back)

Lusmvbar
{lowenr back)

Lacral

Coceygeal

%

Copyright & 2006 Mature Publishin < %é?
Mature Reviews | NeuroSeremmes



auda Equina Syndrome

1al cord

ius medularis

ida equina
n for horse's tail)

iology
;ompression of cauda equina by:

ferniated disk
umor
\bscess

agnosis
;linical suspicion
ARI or CT myelogram

linical
Urinary retention (most sensitive) followed by incontinence
Post-void residual urine vol = 100 mL

Any of the above symptom could be a sign - Sowel retention

of Cauda Equina Syndrome — please contact - Saddle anesthesia
your GP or A & E depariment immediately » Flaccidity of lower extremities (lower motor neuron symptoms)
— without urgent treéatment the damage can . Loss of dEEp tendon reflexes (DTHE}

become parmanant.

- Loss of rectal tone



https://en.wikipedia.org/wiki/File:Gray662.png

Effects of Spinal Injury

Evaluation of spinal cord injury TEER—

Injury

Between  Paralysis ol some or all muscles used
C1and C5  for braathing and all arm and leg muscles
Typically, latal unless a venbilalor is used

Between Paralysis of the legs, trunk, hend, and
C5and C6  wrist
Weakness of the muscles that move tha
ghoulder and elbow

3 functions:
- motoric

- Sensoric

- spinal reflexes| Neveroot  Test

C5 Elbow flexion

The purpose of | Wrist extension

the evaluation C7 Wrist flexion, finger extension
Is to determine | Finger flexion

the height and | ;.
type of lesion.

|Frro-<ama|

Batween  Paralysis of the legs, trunk, and part of the
CB and C7  wrists and hands
Mormmal movement of the shoulders and
albows

Babween  Paralysis ol the legs, trunk, and hands
C7 and C8

CBioT1  Paralysis of the legs and trunk
Weakness of the muscles thal move
I Firggers and hands
oS Syndnorrie (wilh & droping ayelid,
a congtricted pupil, and reduced swoaling
Possibl nomal mavementof the
moavement
shoulders and albows

T2toT4  Paralysis of the legs and trunk
Loss of sensation below the nipples

Monmal movement of the shoulders and
albows

TStwT8 Paralysis of the and lower trunk
Loss of sensation the rib cage

TotoT11  Paralysis of the legs
Loss of sensation balow the navel

T 1oL Paralysis of and loss of sensation in the
hips and legs

\ L2152 Vanous patiams of leg weakness and
numibness, dapanding on the précisa
lewed af injury

S310 55 MNumbness in the perineum y;
@

O=0FI0T-

Finger abduction
11,2 Hip abduction
134 Knee extension
15,51 Knee flexion

LS Great toe extension

[=]

f * AL any lavel of the Spinal cond, Sowene inj|.|< %‘b
caush boss of bladder and bowal conral,

| re3020 | zrozcr |
—

51 Great toe flexion




Evaluation of spinal cord inju

Classification of Neurological

Function
Frankel Classification Grading System

Sensory

Absent

Present

Present

Present

Normal

Motor

Absent
Absent

Active but not useful
(grade 2-3)

Active and useful
(grade 4)

Normal
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Patient Name

Examiner Name Date/Time of Exam

mﬂ_ﬂg*?h STANDARD NEUROLOGICAL cLASSIFIcaTIoN ISC @S
OF SPINAL CORD INJURY
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CLINICAL EXAMINATION:  w—»

1 Aspection (defiguration, hematoma ...)
1 Palpation (rate and spreading of pain)
| Basic neurological assessment

(Frankel scale, ASIA score)




EXAMINATION - imaging methods

Anamnesis
Clinical examination
Neurological status

X-ray
CT
MRI

= =

m
O =



=5
(©
e
I
>




Fracture of the body and preventrtebral hematoma !
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OBJECTIVES OF THERAPY

PAINLESSNESS
FUNCTIONALITY (movement)

STABILITY
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V. THERAPY

arvative
3, corsets
- Cal Ligamentum
flavum
Decompression of spinal cord and buraand ~ \
nerve structures + stabilization of the fracture .. e —

removed exposing the
neural elements.

by specific instrumentation

Dorsal procedure

Ventral procedure

. Nucleus Medical Media (2020). Posterior spinal
Combined fusion [Digital image]. Retrieved from I\/I U I\I ‘,
https://ebsco.smartimagebase.com/posterior- I\/| E D %é?

spinal-fusion/view-item?ltemID=68987



https://ebsco.smartimagebase.com/posterior-spinal-fusion/view-item?ItemID=68987
https://ebsco.smartimagebase.com/posterior-spinal-fusion/view-item?ItemID=68987
https://ebsco.smartimagebase.com/posterior-spinal-fusion/view-item?ItemID=68987
https://ebsco.smartimagebase.com/posterior-spinal-fusion/view-item?ItemID=68987
https://ebsco.smartimagebase.com/posterior-spinal-fusion/view-item?ItemID=68987
https://ebsco.smartimagebase.com/posterior-spinal-fusion/view-item?ItemID=68987
https://ebsco.smartimagebase.com/posterior-spinal-fusion/view-item?ItemID=68987

FIRST AID

1)FIXATION OF THE CERVICAL SPINE
2)EXCLUDE MOVEMENT OF T & L SPINE DURING MANIPULATION

3)TRANSPORT TO SPINAL CARE DEPARTMENT

mung.,
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1) Fixation of C-spine




2) Imobilization of T & L spine during transport

,in line position® — minimalize patient handling !

Head fixation TT1 | fi T BERERERE

Body and limbs fixation

Surface for transport

- ,back board" risk of pressure ulcers

- vacuum mattresses - suitable for
longer transport




2),,Log-roll* manuever

N © * Logroll method
' )
~ ¢ ~ 3
n S xawd 129 )
)

r Step 3 t

shutterstock.com = 102264829

Step 4



https://www.google.cz/url?sa=i&url=https://www.shutterstock.com/search/log+roll&psig=AOvVaw3VFVlWPspa3eX8GRlP85Kc&ust=1585251322298000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCLD-oMevtugCFQAAAAAdAAAAABAD

3) Transport




THERAPY

conservative vs. surgical

+» TYPE of fracture
¢ grade of INSTABILITY

< NEUROLOGICAL find

mung.,
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CONSERVATIVE TREATMENT ||

INDICATIONS:

v'flection-compression fr. w/o instability
(AOQ, A1, rarely A2)

v t ligaments or discs
w/o kyfotisation)

v one part

v'Others (contraindications of surgery)



CONSERVATIVE TREATMENT Var

Jli'u P}Fh‘-\_—'—ﬁ
CONTRAINDICATIONS: (7id @ = r
| unstable “burst” fr. (A3 + A4) ] W 1's)

ccording to AO) é@ |
Y0\ o

ing to AO)

(Surgery is necessary within 6 hours !!)' \J\g (B ) i
|

=> SURGICAL TREATMENT ! e



V.A) CONSERVATIVE TREATMENT

Rest regime

Collars - foam
- Philladelphia
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-spine

30-35 %

Mobility of C

= =
m e
O =



CONSERVATIVE TREATMENT

CERVICAL spine

e halo-cast, halo-vest
e Minerva

mong,
I\/IED



Superior view of second cervical vertebra Nucleus Medical Media (2020).

Cervical spine fracture with
application of halo ring
stabilization [Digital image].
Retrieved from
https://ebsco.smartimagebase.co
m/cervical-spine-fracture-with-
application-of-halo-ring-
stabilization/view-
item?ltemID=73352

-

. & 4 Bilateral fracture of C2 |
== with displacement

A halo ring
ind frame

ire attached
‘0 the screws
o stabilize
‘he fracture.
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https://ebsco.smartimagebase.com/cervical-spine-fracture-with-application-of-halo-ring-stabilization/view-item?ItemID=73352
https://ebsco.smartimagebase.com/cervical-spine-fracture-with-application-of-halo-ring-stabilization/view-item?ItemID=73352
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Fitting the HALO traction




CONSERVATIVE TREATMENT:

THORACO — LUMBAR spine

e Jewett (hyperextension) brace
- featuring 3 support points:
suprapubic, dorsolumbar and sternal

- it consists of mass-produced parts,
but MUST BE individually adapted to
the patient's needs and dimensions!
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CONSERVATIVE TREATMENT

Modifications of THORACO — LUMBAR fixation
S — according to the height of the injury

&« From Th 6 ABOVE

Jewett
brace with
cervical
extension
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Cotrel‘s EDF frame

(Elongation, Derotatin, Flection) .
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CONSERVATIVE TREATMENT - hlstory
plaster corsets o




Indications of
corsets (except
taumatic):

- m. Scheurmann
- Scoliosis
(infantile e.qg.)

Others:

- incompliance
of pts (luxation
of THA e.qg.)







CONSERVATIVE TREATMENT - results:




V.B) goals of SURGICAL TREATMENT :

e CORRECTION OF DEFORMIY ——_
- restore sagital balance of segment

« STABILIZATION
- anatomical shape of vertebra
- anterior support if it's necessary

 INTERVERTEBRAL FUSION
- if it's necessary

« DECOMPRESSION OF NEURAL STRUCTURES
- direct or indirect (ligamentotaxis)
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V. SURGICAL TREATMENT - posterior approach
— principles of REPOSITION: r_toi rﬂ(ﬁ

1) Dorsal (trans-pedicular) fixation (B) '

2) Lordotisation (C)
3) Distraction (D)

4) Stabilization - tightening the heads of screws
C




V. SURGICAL TREATMENT - posterior approach
— principles of DECOMPRESSION of spinal canal:

DIRECT = LAMINECTOMY (B) INDIRECT = LIGAMENTOTAXIS

HEMI-LAMINECTOMY with (C)
or without facetectomy (E)
ANTERIOR DECOMPRESSION (D)

U Lee, Jung-Heon & Jang, Jae-Won & Kim, Sung-Hyun & Moon, Hyung-
c D { Sik & Lee, Jung-Kil & Kim, Soo-Han. (2012). Surgical Results after
Unilateral Laminectomy for the Removal of Spinal Cord Tumors.
Korean Journal of Spine. 9. 232. 10.14245/kjs.2012.9.3.232.


https://www.google.cz/url?sa=i&url=https://www.researchgate.net/figure/Schematic-view-after-unilateral-hemilaminectomy-for-exposure-of-the-spinal-canal_fig1_273287610&psig=AOvVaw1u0la1M8I2bjxw-T2k4uML&ust=1585418181699000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCIDjkpSdu-gCFQAAAAAdAAAAABAD

V. SURGICAL TREATMENT - posterior approach

— principl f TRANSPEDICULAR fixation: R _
principles o S CuU ixation ) B

oTranspedicular screws — targeting the screws

oRods L\\;lg"it" L

www.medicalexpo.com/prod/rti-surgical/product-103597-820814.html


https://www.google.cz/imgres?imgurl=https://img.medicalexpo.com/images_me/photo-g/103597-11742771.jpg&imgrefurl=https://www.medicalexpo.com/prod/rti-surgical/product-103597-820814.html&docid=shlsN026TGXe8M&tbnid=dt69TM0xkbiWGM:&vet=1&w=800&h=800&itg=1&hl=cs&bih=520&biw=1097&ved=2ahUKEwj3-YTooLvoAhUF-qQKHTQAAh0QxiAoCnoECAEQPA&iact=c&ictx=1

Verlebral body.

Transverse process

Spinous process


https://www.google.cz/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwit7qaj1PjgAhUQElAKHTSZD9sQjRx6BAgBEAU&url=https://www.proprofs.com/quiz-school/story.php?title=vertebral-column_1&psig=AOvVaw1j1lRS5ZH4g6Ya88e523_a&ust=1552344482502399

TRANSPEDICULAR SCREWS:
CT scan of correctly
Inserted screws in situ.




V. SURGICAL TREATMENT - posterior approach
— principles of TRANSPEDICULAR fixation:

a b

‘'onger than parallel !

Il

Ouellet JA, Richards C, Sardar ZM, Giannitsios D, Noiseux N, Strydom WS, Reindl R, Jarzem P, Arlet V, Steffen T. Finite Element Analysis and Biomechanical Comparison of
Short Posterior Spinal Instrumentation with Divergent Bridge Construct versus Parallel Tension Band Construct for Thoracolumbar Spine Fractures. Global Spine J. 2013 I\/|
Jun;3(2):85-94.
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V. SURGICAL TREATMENT T-L SPINE - posterior approach
— dorsal instrumentation + sponaiolplasty:




SPONGIO
plasty
(Danice
techni

Kanno H, Aizawa T, Hashimoto K, Itoi
E. Enhancing percutaneous pedicle
screw fixation with hydroxyapatite
granules: A biomechanical study using
osteoporotic bone model. PLoS
3. 2019 Sep 26;14(9):e0223106.
10.1371/journal.pone.0223106.
llection 2019. PubMed PMID:
57234




V. SURGICAL TREATMENT T-L SPINE - combined approach
— dorsal instrumentation + ventral spongiolpla:

Nucleus Medical Media
(2020). Surgical
decompression and
stabilization of the spine
[Digital imagel].
Retrieved from
https://ebsco.smartimag
ebase.com/surgical-
decompression-and-
stabilization-of-the-

spine/view-
item?ltemID=76291

A. Incisions are made to expose the
T12 vertebral burst fracture and
left hip strut graft harvest site.

B. T11-L1 are exposed for placement
of fixation screws, excision of disc
material and removal of T12 bone
fragments.

Fixation screws
placed in T11

vertebral .
body

Left 10t
removet

Main incision

for exposure of

the fractured Ti12
T12 vertebral

body

and T12
fracture
fragments
removed

Fixation screws
placed in L1
Secondary vertebral body
incision for

harvest of left

hip strut graft

Lateral View

yone strutgraft:

fused utilizing
graft and
rare.

Final placement
of fixation rods
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V. SURGICAL TREATMENT T-L SPINE - anterior approach

— ventral instrumentation + augmentation of ventral column (Harm's cage vs. Implant):
i

N\ £
%

&
A. An incision is made over the
eleventh rib on the left side
of the body.
C. The fractured vertebral body D. A cage is filled with bone graft. The
of the first lumbar vertebra is cage is inserted into the L1 disc
removed. The endplates of the space. Plates, rods and screws are
adjacent vertebrae are scraped then inserted to connect the L2
with a curette. vertebra to the T12 vertebra.
Nucleus Medical Media (2020). Lumbar spine fracture with surgical repair I\II U N .
[Digital image]. Retrieved from https://ebsco.smartimagebase.com/lumbar- * e
B. The rib is resected and the first spine-fracture-with-surgical-repair/view-item?ltem|D=11652 I\/| E D S

lumbar vertebra is exposed.
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V. SURGICAL TREATMENT T-L SPINE - anterior approach

— ventral instrumentation + augmentation of ventral column (Harm's cage vs. Implant):
R _ -

Instruments and implants
approved by the AD Foundation

© SYNTHES
Spine




V. SURGICAL TREATMENT T-L SPINE — combined approach

— dorsal + ventral instrumentation + ventral column augmentation:
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CERVICAL SPINE INJURY

oComminutive fr. of the body

odiscoligamentous lesions
disks and ligament

spinal cord injury

oCombined - tear drop

ligamentum flavum
tear

teardrop [

fracture X

posterior
subluxation

radiopaedia.org/cases/flexion-teardrop- facet widening/dislocation
fracture-illustration?lang=us

widening of interspinous distance



INJURY OF THE UPPER C-SPINE

» fractures of condyles of occipital bone (CO0)

> at
> at
> at

antooccipital dislocations (C0-C1)
as fractures (C1)

antoaxial dislocations (C1-C2)

» fractures of the epistropheum (C2)
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V. SURGICAL TREATMENT - UPPER C- SPINE
— atlantooccipital dislocation : Dorsal O-C fusion

CerviFix

Korean J Neurotrauma. 2019 Apr;15(1):55-60.
https://doi.org/10.13004/kjnt.2019.15.e3
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https://doi.org/10.13004/kjnt.2019.15.e3

V. SURGICAL TREATMENT UPPER C- SPINE:
— atlas fractures (disruption of transvers ligamnet):
atlantoaxial screw fixation and fusion (Magerl C1 and C2 transfacet screw technique)

1980)



ODONTOID FRACTURES OF C2

Anderson and D’Alonzo
Classification of
Odontoid Fractures

Type II = NECESSITY OF SURGERY especially:
- In pts age > 50 (high risk of non-union)

- Fracture dispacement > 5mm

- Neurological deficit

- Comminution

=

m
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=



Transoral (Sandberg) projection
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V. SURGICAL TREATMENT UPPER C- SPINE
— fractures of the epistropheum : dorsal / ventral appproach

ODONTOID FRACTURES OF C2

Harr
CONS



V. SURGICAL TREATMENT UPPER C- SPINE
— fractures of the epistropheum : dorsal / ventral appproach

HANGMAN FRACTURE — traumatic olisthesis C2

Type 1L



C
O
)

©
P
4=
o
T

|
©

)]

.

@
O




092616
P A

Ventral
- ACDF




ACDF =

™

Spinal cord
Vertebral body

— Intervertebral disc =

L T VORI R

RS H 5“'"

Nucleus Medical Media
(2020). Surgical
decompression and
stabilization of the spine
[Digital image].
Retrieved from
https://ebsco.smartimag

ebase.com/surgical-
decompression-and-
stabilization-of-the-

item?IltemID=76291
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V. SURGICAL TREATMENT LOWER C- SPINE

— ventral / dorsal appproach

Ventral procedures
- Plating

- Discs / vertebral bodies replacement

Dorsal procedures

- TP stabilzations

Combinations

www.bbraun.com/content/dam/b-
braun/global/website/products-and-
therapies/degenerative-spinal-
disorders/085002_Aesculap_XP.pdf.bb-
.95195616/085002_Aesculap_XP.pdf

mung,
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CERVICAL PLATES - ventral stabilization
CASPAR SYNTHES
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MISS (Mini Invasive Spine Surgery)

VERTEBROPLASTY KYPHOPLASTY

- pain reduction 90%
- fracture stabilization

- pain reduction 70-90% r

- fracture stabilization r |

- adjustment of vertebral
height especially in acute

height fractures
-creation of cavity reduces
- HIGH pressure cement the risk of leakage (10%)
application ! _
PP - general anaesthesia
- HIGH risk of leaking ‘ :
/jl‘\‘\
cement (65%) !! Vertebroplasty . A
. Fourney DR, Schomer DF, Nader R, Chlan-Fourney J, Suki \"&\' I:.
D, Ahrar K, Rhines LD, Gokaslan ZL. Percutaneou wi
DCOUId be OUtpatlent verteb?oplasty ar?dS kyphoglaasstyafor pain?ulcvearteet?ralsbody ' “
fractures in cancer patients. J Neurosurg. 2003 Jan;98(1
Suppl):21-30. A _ B




VERTEBROPLASTY — potential risks

- Infection (occurs in less than 1 per 15,000 injections)

+ Allergic reactions to medications

 Post-injection flare (nerve root irritation with pain several hours after treatment, which may last days or weeks)

- Depigmentation (a whitening of the skin)

- Local fat atrophy (thinning of the skin)

« Destruction of a motor or sensory nerve in the path of the needle

- Bleeding, nerve injury, organ injury and death are rare but possible

- NETIETEEEIEEEEE. The cement used in vertebroplasty is in a liquid form and is squeezed into the fractured vertebra under high
pressure. Some of the cement commonly leaks out of the vertebra, but this usually doesn’t cause any problems. Only rarely does a cement

leak cause pressure on the soinal cord or nearbv nerves. In these cases, surgery may be required to remove the pressure.

http://www.painmanagementexperts.com/ Mmu Qd
vertebroplasty-for-compression-fractures/ MED



VERTEBROPLASTY




KYPHOPLASTY




MISS (Mini Invasive Spine Surgery)

PERCUTANE FIXATION & DECOMPRESSION
SN

Strasser E, Gahr RH. Role of early minimal-
invasive spine fixation in acute thoracic and I\II U N
lumbar spine trauma. Indian J Orthop. 2007
Oct;41(4):374-80. doi: 10.4103/0019- M E D

5413.37003.




MISS (Mini Invasive Spine Surgery)

PERCUTANE FIXATION & DECOMPRESSION

Nucleus Medical Media (2020). Miniminally invasive IVI U N
ED

Kim C, Siemionow K, Anderson D, Phillips F: The current state of minimally ~ disc removal [Digital image]. Retrieved from
invasive spine surgery, in Egol K, Tornetta Ill P, eds: Instr Course Lect, 60. https:/ebsco.smartimagebase.com/miniminally- M
Rosemont, IL, American Academy of Orthopaedic Surgeons, 2011, 353-370.  invasive-disc-removal/view-item?ltem|D=22128



https://ebsco.smartimagebase.com/miniminally-invasive-disc-removal/view-item?ItemID=22128
https://ebsco.smartimagebase.com/miniminally-invasive-disc-removal/view-item?ItemID=22128
https://ebsco.smartimagebase.com/miniminally-invasive-disc-removal/view-item?ItemID=22128
https://ebsco.smartimagebase.com/miniminally-invasive-disc-removal/view-item?ItemID=22128
https://ebsco.smartimagebase.com/miniminally-invasive-disc-removal/view-item?ItemID=22128
https://ebsco.smartimagebase.com/miniminally-invasive-disc-removal/view-item?ItemID=22128
https://ebsco.smartimagebase.com/miniminally-invasive-disc-removal/view-item?ItemID=22128
https://ebsco.smartimagebase.com/miniminally-invasive-disc-removal/view-item?ItemID=22128
https://ebsco.smartimagebase.com/miniminally-invasive-disc-removal/view-item?ItemID=22128

Inf. articular process

Sup. articular
process

prof. Kevin Foley
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VL. INSTRUMENTATION OF THE SPINE
TRAUMATIC DEGENERATIVE & DEFORMITY

_IThe instrumentation helps to create
|

“Instrumentation should to

slip
C
Lllllv 1T IJU LTIV IWCATLTALLL TV - N -
(= immobilization of operated
usually removed after
extent!)
fractures have healed . .
_lInstrumentarium stays in the body
Nucleus Medical Media (2020). Posterior spinal \& . IVI U I\I
fusion [Digital image]. Retrieved from | for rest of life ‘,
https://ebsco.smartimagebase.com/posterior- MED 5’

spinal-fusion/view-item?ltem|D=69744
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Complications of surgical treatment
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