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EDITORIAL 
 
 
 
 

Scoliotic deformities orthopaedic interventions, 

can make injections via lumbar puncture difficult and at times risky. 
 

 

Technical advances in radiology guidance technical experience make it possible 

today find reliable and accessible 

good clinical practice
 

 

In our experience, difficult  lumbar punctures requiring radiology guidance have 

all been performed  via the posterior interlaminar  route, on the lumbar spine, 

under local anaesthesia, without needing to resort to a transforaminal  trajectory 

or a cervical puncture. 
 

 

the 

expertise of the osteoarticular interventional radiology team at the Raymond-Poincaré 

Hospital of Garches. 
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REMINDERS AND GENERAL INFORMATION 
 

 
 
 
 
 
 

1. Contraindications  to lumbar puncture 
 

 

• Intracranial hypertension 
• Arnold Chiari malformation (discussed contraindication) 
• Tethered spinal cord (relative contraindication,  to be discussed according 

to the imaging evaluation) 
• Antithrombotics (except aspirin (max 100mg), HAS (Haute Autorité de 

Santé [French National Authority for Health]) 2013 guidelines) 
• Anticoagulant therapy 
• Major haemostasis disorders 
• Infection or poor cutaneous state as regards the puncture area 

 

 

2. When should radiological guidance be used? 
 

 

• Scoliosis deformity with lumbar involvement 

 

 
 
 
 
 
 
 

Figure  1: At the upper left: 

At the upper right, same patient: 

Bottom left and right, other patients: 



 

 

  R E M I N D E R S A N D  G E N E R A L 

I N F O R M A T I O N  
 
  

 
 

• Operated scoliosis deformity: vertebral ankylosis 

 

• Posterior spinal fusion equipment and spinal devices without transplant 

 
 

3. When should pre-lumbar-puncture imaging be used? 
 
 

• We recommend systematically performing an imaging evaluation in these 
situations: 

 

• Methods for the imaging evaluation performed at the Raymond‑Poincar
Hospital 

‑ Front  lumbar spine X‑ray:  

‑ Lumbar ultrasound: 

‑ Lumbar spine CT scan: 

 
 
 
 
 
 
 
 
 
 
 
 
 



 

4. Which type of radiological guidance is most appropriate? 
 

 

• Recommended guidance equipment: 

 

• In summary: 
 

 
 
 
 
 
 
 
 
 
 
 

  

Fluoroscopic guidance 

 

CT guidance 

 

Ultrasound guidance 

 

Difficulty (+ to +++) 
   

 

Learning curve 
   

 

Usable for 
   

 

Benefits 
   

 

Disadvantages 
   



 

THE DAY OF THE PUNCTURE 
 

 
 
 
 
 
 

1. Patient positioning 
 
 

• The  sitting  position  is the reference  position  for lumbar  punctures. 

 

• Under scopic and CT control,  lateral decubitus is the best position. 

 

• Procubitus (or ventral decubitus) position is not recommended;  

 

• In all cases, the patient's position should always be discussed with the 
patient. It is necessary to find a compromise between the patient's comfort, 
the approach for the puncture, and anticipate the position for collecting 
the cerebrospinal fluid before starting the puncture procedure. 

 
 

2. Cutaneous asepsis for the patient 

(French recommendations*) 
 
 

• In the case of visibly clean skin: 

 

• In case of visibly dirty skin: 

 

• 

 

 
 
 

http://www.sf2h.net/wp-content/uploads/2016/05/Recos-Antisepsie-SF2H-2016.pdf


 

 

   

T H E  D A Y  O F  T H E  P U N C T U R E   
  

 
 

3. Practitioner hygiene 
 
 

• 

 

• 

 

• 

 

• Single-use sterile gloves should be worn (non-sterile gloves should not 

be used). 
 

• 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

4. Anxiety and pain management 
 

 

• 
 

• 

 

- For children, the puncture procedure must be carried out, if possible, 

in the presence of one of the parents. 

- Reassure the patient and the accompanying parties. 

- Explain the entire procedure to the patient and to the accompanying 

parties, the positioning, the local anaesthesia, and  the possibility 

of speaking and breathing freely during the entire procedure. 

- Avoid the use of words with a negative or painful connotation (needle, 

injection, pain, etc.). 

- Use distractions (deep breathing  techniques, videos on phone or 

tablet, music, etc.). 

- Always inform the patient that despite the use of local anaesthesia, 

perception of pressure and touch is most often preserved. 
 

 

• 

 

• 

In our practice, local anaesthesia 

is systematically performed

 

- 

- 

 
 
 
 
 
 
 
 
 



 

 

   

T H E  D A Y  O F  T H E  P U N C T U R E   
  

 
 

• 

 

 
 

5. Choice of needle type 
 
 

• 

 

• 

 

• 

 
 
 
 

 
   

 

Conventional bevelled needles 
(Quincke) 

 

Atraumatic needles 

 
 
 
Benefits 

  

 
 
 
Risks 

  

 
 
 
 
 
 
 
 
 
 

 



 

ULTRASOUND-GUIDED LUMBAR PUNCTURE 
 

 
 
 
 
 
 

Ultrasound provides easily accessible guidance  at the patient’s bed, with 

real-time  control of the entire  needle’s pathway,  without  exposure to 

ionising radiation.  However,  this type  of guidance  in scoliosis  patients 

can be difficult  because of the partial evaluation of the frontal scoliosis 

inflexion  and  the axial  rotation  of the vertebral  bodies.  In operated 

patients, post-operative fibrosis may render visualisation of the dural sac 

difficult. 
 
 

1. Patient positioning 
 
 

• The ultrasound guidance can be performed  in the lateral decubitus or 

sitting position. 

 

• 

 
 

2. Technical parameters 
 
 

• 

 
 

3. Identification of the interlaminar space 
 
 

• 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

   

U L T R A S O U N D - G U I D E D  L U M B A R  P U N C T U R E   
  

 
 
 
 
 
 
 
 

 
 
 
 
 

 

 
 
 
 

 
 

 
 
 
 
 

Figure 2: 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

 
Figure 3: 

 
 
 
 
 
 

 
 

 

 

 

 
 

 
Figure 4: 

 

 
 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 5: 

Left: 

Centre: 

Right: 
 

 
 
 

4. Experience at our centre 
 
 

• 

 

• 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

FLUOROSCOPY-GUIDED LUMBAR PUNCTURE 
 

 
 
 
 
 
 

1. Patient positioning 
 

 

• 

• 
 

 

2. Material and technical parameters 
 

• 

 

• 

 
 

3. Identification of the interlaminar space 
 
 

• 

 

• 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 6: 

Left: 

Right: 

 
 



 

 

   

F L U O R O S C O P Y - G U I D E D  L U M B A R  P U N C T U R E   
  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 7: 

Left: 

Right: 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 8: 

Left: 

Right: 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

• 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 9: 

Upper left: 

Lower left: 

Upper right: 

Lower right: 

 
 

 
• 

 

 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

   

F L U O R O S C O P Y - G U I D E D  L U M B A R  P U N C T U R E   
  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

• Advantages of fluoroscopic guidance 

- 

- 

- 

- 
 

• Disadvantages of fluoroscopic guidance 

- 

- 
 

• Limitations 

- 

- 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 10: 

Left: 

Centre: 

Upper right: 

Lower right: 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 11: 

Left: 

Centre: 

Right: 
 
 
 
 
 
 
 
 
 
 
 



 

 

   

F L U O R O S C O P Y - G U I D E D  L U M B A R  P U N C T U R E   
  

 
 

4. Experience at our centre 
 

 

• 
• 

• 

• 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



 

CT-GUIDED LUMBAR PUNCTURE 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1. Patient positioning 
 

 

• 
 

 

2. Technical parameters 
 
 

• 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



 

 

   

C T - G U I D E D  L U M B A R  P U N C T U R E   
  

 
 

3. Identification of the interlaminar space 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
• 

 

• 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 12: 

Left: 

Right: 

 
 
 
 

• 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

• Advantages of CT guidance 

- 

- 

- 

- 

• Disadvantages of CT guidance 

- 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

   

C T - G U I D E D  L U M B A R  P U N C T U R E   
  

 
 
 
 

• 
- 

- 

- 

- 
 

 
 
 

 
 
 
 
 
 

Figure 13: 

Seen with  3 slices: 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 14: 

Left: 

Centre: 

Right: 
 

 
 
 
 

4. Experience at our centre 
 

 

• 

• 
 
 
 
 
 



 

HOW TO REDUCE RADIATION EXPOSURE 
 

 
 
 
 
 
 

 

 

 
 

 

Fluoroscopy 

 

CT scan 

  

  

  

  

  

 

 
 

Illustrated practical cases 

1. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



 

 

   

H O W  T O  R E D U C E  R A D I A T I O N  E X P O S U R E   
  

 
 

2. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

3. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 
 
 
 
 
 
 
 

4 & 5. Large  posterior   bone  fusion  on  spine  with  arthrodesis:  persistence 

at only one level of a very  narrow interlaminar space  reguiring CT scan and a 

pos te rol atera I      trajectory. 
 

 
 

 

 



 

HOW TO   REDUCE RADIATION  EXPOSURE .... 
 

 
 
 

6. Dural sheath  deviation  necessitating a lateralised  right puncture. 
 
 
 
 

 



 

 
 
 
 
 
 
 
 

7. Patient with arthrodesis and complete posterior bone fusion  without 

interlaminar space  at lumbar  level. Puncture at S2 level through  a 

dehiscent posterior arch. 
 
 
 
 
 

 



 

 
 

 

Biogen. 


