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IntroductionIntroduction
A polytrauma patientA polytrauma patient

is characterized by simultaneous originated injuries of is characterized by simultaneous originated injuries of 
several anatomical regions or organs, 

whereas at least one or the combination of some injuries 
represent a threat of liverepresent a threat of live

PrognosisPrognosis

Most commun causes of death within the first 24 hours Most commun causes of death within the first 24 hours 
are severe head injuries, bleeding and failures of 
cardiovascular and respiratory systemcardiovascular and respiratory system

After 24 hours the leading cause of death is multiple After 24 hours the leading cause of death is multiple 
organ failure. 



Point 1Point 1

Indications and timing Indications and timing 
of the different methods of of the different methods of 

investigation ?investigation ?



Clinical situationClinical situation

« Light » Polytrauma« Severe » Polytrauma

Patient unstable Patient stable

X-Rays
Total body CT

FAST Sonography
Total body CT



TheAdvencedTraumaLife SupportTheAdvencedTraumaLife Support
in the emergency roomin the emergency room

Tps ExplorationsTps 
(mn)

Explorations

A Airway 1 Superior air waysA Airway 1 Superior air ways

B Breathing 2 - 6 Chest

C Circulation 7 - 30 FAST, pelvis

D Disability 31 - 60 Head and spine

E Exposure > 1h Pelvis and members



Unstable polytrauma patientUnstable polytrauma patient
in the emergency roomin the emergency room

• Full spine radiography : Frontal and lateral view

• In Practice :CS Lateral view Chest AP view Pelvis AP view• In Practice :CS Lateral view Chest AP view Pelvis AP view

• Dynamic flexion-extension exploration *• Dynamic flexion-extension exploration *

* Padayachee, L., et al.,Cervical spine clearance in unconscious traumatic brain 
injury patients: dynamic flexion-extension fluoroscopy versus computed tomography injury patients: dynamic flexion-extension fluoroscopy versus computed tomography 
with three-dimensional reconstruction.J Trauma, 2006. 60(2): p. 341-5.



Stable or stabilized polytrauma patientStable or stabilized polytrauma patient

**
*

*• No X-Rays

• MDCT for bone structures

*• No X-Rays

• MDCT for bone structures

• IRM for soft lesions• IRM for soft lesions







Point 2Point 2

What tools ?What tools ?

What are the best investigations ?What are the best investigations ?



Bone lesionsBone lesions

Haversian boneTrabecular bone Haversian bone
MDCT - XRay 

Trabecular bone
MRI - MDCT - XRay 



Haversian bone fractures
MDCT > MRI > X-Ray



Haversian bone fractures
MDCT > MRI > X-Ray

Dte

Gche



Trabecular vertebral bodies fractures
MRI            MDCT>





Healed lesionHealed lesion

Acute lesion



Is a normal Helical-CT safe enough toIs a normal Helical-CT safe enough to

exclude soft tissue lesion ?exclude soft tissue lesion ?



Padayachee, L., et al., Cervical spine clearance in unconscious traumatic brain injury 
patients: dynamic flexion-extension fluoroscopy versus computed tomography with patients: dynamic flexion-extension fluoroscopy versus computed tomography with 
three-dimensional reconstruction. J Trauma, 2006. 60(2): p. 341-5.

BACKGROUND : An optimal protocol for clearing the cervical spine in unconscious 
patients with traumatic brain injury remains controversial. Protocols include plain patients with traumatic brain injury remains controversial. Protocols include plain 
radiographs and computed tomography (CT), and ligamentous injury may be identified with 
flexion-extension radiographs. We questioned whether cervical CT  with three-dimensional 
(3D) reconstructions may obviate the need for flexion-extension radiology in the detection of 
occult ligamentous injury.
METHODS: Between July 1999 and November 2001, 276 unconscious traumatic brain METHODS: Between July 1999 and November 2001, 276 unconscious traumatic brain 
injured patients admitted to The Alfred Hospital received cervical spine plain radiographs, CT 
with 3D reconstructions, and dynamic flexion-extension X-ray studies with fluoroscopy as with 3D reconstructions, and dynamic flexion-extension X-ray studies with fluoroscopy as 
part of a routine protocol. …….
RESULTS: Dynamic flexion-extension X-ray studies with fluoroscopy identified no new RESULTS: Dynamic flexion-extension X-ray studies with fluoroscopy identified no new 
fractures or instability; there were no instances of true-positive results. Dynamic flexion-
extension was true-negative in 260 of 276 (94%) patients, falsely positive in six patients  in 
one (0.4%) patient. In nine patients, dynamic flexion-extension was inadequate. one (0.4%) patient. In nine patients, dynamic flexion-extension was inadequate. 
CONCLUSION: Dynamic flexion-extension X-ray studies with fluoroscopy  delayed 
cervical spine clearance and were almost always reported as normal. In a  cervical spine cervical spine clearance and were almost always reported as normal. In a  cervical spine 
clearance protocol for unconscious traumatic brain injury patients, dynamic flexion-extension 
X-ray studies with fluoroscopy did not identify any patients with cervical fracture or X-ray studies with fluoroscopy did not identify any patients with cervical fracture or 
instability not already identified by plain radiographs and fine-cut CT (C0 to T2) with 3D 
reconstructions.



Is a normal Helical-CT safe enough to exclude a lesion ?

Revue N° Positif Unstable Additional

Is a normal Helical-CT safe enough to exclude a lesion ?

Revue N°
Cases

Positif
MR

Unstable
lesion

Additional
treatmentCases MR lesion treatment

Hogan Radiology 
2005

366 3.3 % 0 % 0%
2005

Como J Trauma 
2007

115 5.2 % 0% 0%Como
2007

115 5.2 % 0% 0%

Menaker J Trauma
2008

203 7.9 % ? 1%
2008

Additional informations with MR are very lowAdditional informations with MR are very low

Hogan GJ, Mirvis SE, Shanmuganathan K, Scalea TM. Exclusion of unstable cervical spine injury in obtunded patients with blunt trauma: is MR imaging needed when 
multi-detector row CT findings are normal? Radiology. 2005 Oct;237(1):106-13

Como JJ, Thompson MA, Anderson JS, Shah RR, Claridge JA, Yowler CJ, Malangoni MA. Is magnetic resonance imaging essential in clearing the cervical spine in Como JJ, Thompson MA, Anderson JS, Shah RR, Claridge JA, Yowler CJ, Malangoni MA. Is magnetic resonance imaging essential in clearing the cervical spine in 
obtunded patients with blunt trauma? J Trauma. 2007 Sep;63(3):544-9.

Menaker J, Philp A, Boswell S, Scalea TM.Computed tomography alone for cervical spine clearance in the unreliable patient--are we there yet? J Trauma. 2008 
Apr;64(4):898-903





Point 3Point 3

Associated injuries to the soft tissues :Associated injuries to the soft tissues :

how to investigate them ?how to investigate them ?



Spinal cord injuries

Nerve injuriesNerve injuries

Vascular  injuries

Disc and ligamentous injuriesDisc and ligamentous injuries



Spinal cord oedemaSpinal cord oedema

Generaly goodoutcome !Generaly goodoutcome !



Spinal cord hemorrhageSpinal cord hemorrhage

Generaly badoutcome !Generaly badoutcome !



Extradural hematomaExtradural hematoma



Nerve injuryNerve injury

Not urgentNot urgent



Vascular injury : Angio-CTVascular injury : Angio-CT



Vascular injury : MR-AngioVascular injury : MR-Angio



Ligament injuryLigament injury



ALLALL

**
C5

C6



PLL,  FLPLL,  FL



T11

T3

T11

T3

T4

T12

T4



cc

aa

d > 12mm



Disc injuryDisc injury



Tear drop of L5 Tear drop of L5 withwith disc herniationdisc herniation



Risk of disc collaps ?

Risk of kyphosis ?Risk of kyphosis ?



Diabolo of L1 Diabolo of L1 withwith disc interpositiondisc interposition

Risk ofRisk of

pseudarthrosis ?pseudarthrosis ?



Multilevel Pillar avulsionMultilevel Pillar avulsionwithwith disc herniationdisc herniation

Disc herniationDisc herniation

C5
C5

Risk of secondary cord 
C6

C5
C6

Risk of secondary cord 
compression during C6

C7
C7

compression during 
reduction ?



Point 4Point 4

Associated  fractures :Associated  fractures :

adjacent / non adjacent lesions of adjacent / non adjacent lesions of 
the spine.the spine.



Qaiyum M, Tyrrell PN, McCall IW, Cassar-Pullicino VN
MRI detection of unsuspected vertebral injury in acute spinal trauma: incidenceMRI detection of unsuspected vertebral injury in acute spinal trauma: incidence
and significance.Skeletal Radiol. 2001 Jun;30(6):299-304.

Bone bruises not Bone bruises not 
seen on X-Ray 

or Ct in or Ct in 

41,8  % 41,8  % 

…there was non vertebral instability …there was non vertebral instability 
or cord injured associated with this bone 

bruisebruise



Green RA, Saifuddin A. 
Whole spine MRI in the assessment of acute vertebral body trauma. Whole spine MRI in the assessment of acute vertebral body trauma. 
Skeletal Radiol. 2004 Mar;33(3):129-35

• DESIGN AND PATIENTS : All acute admissions to a regional spinal injury unit had 
whole spine MRI carried out, to detect occult vertebral body injury. Two radiologists 

Skeletal Radiol. 2004 Mar;33(3):129-35

• DESIGN AND PATIENTS : All acute admissions to a regional spinal injury unit had 
whole spine MRI carried out, to detect occult vertebral body injury. Two radiologists 
assessed 127 cases prospectively, over a period of 3 years. All cases had T2-weighted 
sagittal imaging of the whole spine (where possible using a T2-weighted fat-suppressed sagittal imaging of the whole spine (where possible using a T2-weighted fat-suppressed 
sequence), with T1-weighted imaging in both sagittal and axial planes covering the 
primary injury. The incidence of secondary injury (defined as either bone bruising, 
wedge compression fracture or burst fracture) was determined and defined by type, site wedge compression fracture or burst fracture) was determined and defined by type, site 
and relationship to the primary injury. 

• RESULTS : 77 % of cases had a secondary injury level. Of these, bone bruising • RESULTS : 77 % of cases had a secondary injury level. Of these, bone bruising 
was the commonest but often occurred in combination with secondary wedge 
compression fracture or burst fracture. MRI detected 27 non-contiguous wedge compression fracture or burst fracture. MRI detected 27 non-contiguous wedge 
compression fractures and 16 non-contiguous burst fractures, giving an incidence of 
secondary level, non-contiguous fracture of approximately 34%. 

• CONCLUSION : A higher frequency of secondary vertebral body injury may be 
defined by MRI than has been described in previous studies based on radiographic 
evaluation of the whole spine. Whole spine MRI in assessment for occult vertebral evaluation of the whole spine. Whole spine MRI in assessment for occult vertebral 
body fracture enables increased confidence in the conservative or surgical management 
of patients with severe spinal injuryof patients with severe spinal injury



Green RA, Saifuddin A. 
Whole spine MRI in the assessment of acute vertebral body trauma. Whole spine MRI in the assessment of acute vertebral body trauma. 
Skeletal Radiol. 2004 Mar;33(3):129-35

Bone bruises > wedge compression > burst fracture



It’s time to It’s time to It’s time to 

concludeconcludeconclude



1. Total body fine-cut MDCT is save 1. Total body fine-cut MDCT is save 

enough to investigate the spine in enough to investigate the spine in 

polytrauma patientpolytrauma patient

2. Additional MR can be necessary when 2. Additional MR can be necessary when 

operation is indicated in accordance operation is indicated in accordance 

with  the clinical status of the patient with  the clinical status of the patient 

3. MR is essentiel for clearing SCIWORA3. MR is essentiel for clearing SCIWORA



Thank you for your attentionThank you for your attention


