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Lateral C2-C3 Subarachnoid Puncture for Metrizamide 
Myelography or Cisternography 
Donald Chakeres 1 .2 and John Howieson 1 

Metrizamide is useful for evaluating both posterior fossa 
and the cervical spinal canal [1, 2]. Because the contrast 
material is diluted by spinal fluid enroute from the lumbar 
region to the cervical spinal canal, the C1-C2 puncture 
technique has been advocated as the most suitable ap­
proach for instillation of contrast material [3]. The procedure 
is safe and without great technical difficulties, although 
problems with a puncture at this level have been reported 
with lesions centered at C1-C2, [4]. There is also the­
possibility of injury of a herniated cerebellar tonsil or anom­
alous caudal loop of the posterior inferior cerebellar artery. 
In patients with basilar invagination or congenital fusion 
deformities of the occiput and upper cervical spine, a C1-
C2 puncture may be impossible. Thus, a lumbar puncture 
remains the safest approach in patients with possible ton-
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sillar herniation or definite rostral cervical pathology. How­
ever, as an alternative, a C2-C3 puncture can be used to 
avoid lesions at the C1-C2 level. This retains the advantages 
of a C1-C2 puncture without significant increased risk. 

A lateral subarachnoid puncture at the C2-C3 level can 
be made using a technique similar to that for the C1-C2 
puncture [4]. The ideal puncture should be at the posterior 
part of the subarachnoid space behind the spinal cord. 
While the dimension of the cervical spinal cord at the C1-
C2 and C2-C3 levels is the same, there is less subarachnoid 
space about the cord at C2-C3. When care is taken to 
remain in the most posterior part of the subarachnoid space, 
a safe puncture can be made. Flexing the spine increases 
the depth of subarachnoid space behind the spinal cord; 
extension brings the cord even closer to the posterior dura. 

Fig . 1 .-A. Lateral view after punc­
ture shows needle hub overlying poste­
rior spinal canal at C2-C3 interspace. 
B. After metrizamide injection. 
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Fig . 2. -A, Anteroposterior poly tome 
shows right C1-C2 extradural neurof i­
broma (arrowheads) displacing sub­
arachnoid space and spinal cord (ar­
rows) to left. B , Metrizamide myelog ram 
after C2-C3 puncture shows widening 
of distance between posterior elements 
of C1 and C2 and inc reased anleropos­
terior dimension of upper cervi cal spinal 
co rd (arrowheads) secondary to 
compression by extramedullary neurofi­
broma. 

Technique 

Local anesthetic should be injected with a 25-gauge 
needle into the sk in and soft tissues with care to avoid 
introduction into the subarachnoid space. A 20- or 22-gauge 
spinal needle is directed under fluoroscopy or plain film 
localization to the posterior segment of subarachnoid space 
at C2-C3 (fig . 1). The patient should be in a position that 
involves the least manipulation. The area of interest should 
be dependent to avo id contrast dilution and to take advan­
tage of the hyperbaric qualities of the contrast material. 
Direct lateral approach may be impossible. The facets of C2 
may project posteriorly enough that a slightly oblique ap­
proach with angling from posterior to anterior may be 
needed to avo id the lateral articular structures. When cere­
brospinal fluid return is established, a spec imen can be 

obtained for laboratory analysis. Metrizamide is introduced 
in a concentration of 220 mg / cc or higher (fig . 2). Appro­
priate films are then obtained . 
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