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DIAGRAMMATIC ANALYSIS OF SUBARACHNOID CONTRAST SPREAD IN THE 
CONTRALATERAL OBLIQUE VIEW: A TECHNICAL REPORT

Julie Petro, MD, Ivan Urits, MD, Thomas Simopoulos, MD, Mark R. Jones, MD, and Jatinder Gill, MD

Interlaminar epidural steroid injections are com-
monly used in clinical practice for the relief of low 
back pain.  Reliable deposition of medication 
in the epidural space is important in produc-
ing significant results.  Pathological conditions, 
including vertebral osteoarthritis, degenerative 
disc disease, and spinal stenosis, are frequently 
treated with epidural steroid injections. Associ-
ated degenerative features such as ligamentum 
flavum hypertrophy, facet joint hypertrophy, and 
osteophyte formation can lead to significant al-
terations in the anatomy of the epidural space.  
Epidurograms, prior to steroid injection, aid the 
physician in identifying the epidural space, as a 
false loss of resistance can occur.  Extradural, 
subdural, intradural, and subarachnoid contrast 
spread has been demonstrated in the anteropos-
terior and lateral views; but, has not previously 
been demonstrated in the contralateral oblique 
(CLO) view. This technical report is the first to 
demonstrate concomitant epidural and subarach-
noid spread in the contralateral oblique view after 
inadvertent low volume subarachnoid injection, 
as might happen in clinical practice.  

In this technical report, we demonstrate both 
epidural and subarachnoid contrast spread in the 
contralateral oblique view and compare it to the 
anteroposterior view.   
In an oblique view, epidural contrast spread is 

observed to approximate the ventral margin of the 
superior aspect of the lamina while subarachnoid 
contrast spread has a distinct demarcation at the 
ventral laminar margin. In an anteroposterior view, 
epidural spread is confirmed by spread of the dye 
along the nerve roots and beyond the margins of 
the pedicles.  
The CLO view provides an accurate and consis-

tent visualization of the epidural space; irrespec-
tive of the obliquity, epidural contrast is observed 
to approximate the ventral margin of the superior 
aspect of the lamina. In the CLO view, if contrast 
spread does not approximate the lamina, then 
intrathecal injection must be considered. 
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dence of false loss of resistance can be high, thus 
leading to non-epidural deposition of medication (1,2).  
Similarly, accessing the target pathology has been 
shown to influence outcomes (3). Epidurograms help 
differentiate epidural spread from extradural, subdu-
ral, intradural, and subarachnoid spread, and have 
previously been described on anteroposterior, lateral, 
and contralateral oblique views (4-6).  The pattern of 
subarachnoid contrast spread; however, has never 
been described in the contralateral oblique (CLO) 
view.  We have previously proposed that epidural 
contrast spread approaches or touches the superior 
margin of the lamina in the contralateral oblique view 

Epidurograms are performed to confirm needle tip 
location in the epidural space and to demonstrate 
adequate spread of the therapeutic injectate to the 
suspected site of pain.  It has been shown that inci-
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(3). As such, if this pattern is not visualized, then 
the possibility of subarachnoid injection must be 
considered.  Here we present a technical report that 
confirms what we have hypothesized. 

METHODS

A 72-year-old male with low back pain and radicular 
symptoms underwent an attempted L4-5 interlami-
nar epidural steroid injection, complicated by dural 
puncture, as revealed by subarachnoid spread of the 
contrast.  Subsequently an epidural steroid injection 
was successfully performed at the L5-S1 level.  The 
anteroposterior and oblique images of concomitant 
subarachnoid and epidural contrast spread are pre-
sented below along with a diagrammatic analysis.  

RESULTS

Figure 1 (A) shows subarachnoid spread at the L4-5 
level.  As expected, the contrast spread is confined 
within the medial margin of the pedicles and has a 
classic appearance of a myelogram.  Figure 1(B) 
shows both intrathecal spread at the L4-5 level and 
epidural spread at the L5-S1 level.  The epidural 

spread is confirmed by spread of the dye along the 
nerve roots and beyond the margins of the pedicles.  
Figure 1 (C) shows concomitant epidural and sub-
arachnoid spread in the contralateral oblique view 
at 45 degrees.  The contrast approaches the ventral 
margin of the lamina with epidural spread but remains 
distinctly separate from the ventral laminar margin 
when it is subarachnoid (Fig. 2).

DISCUSSION

We have previously presented the variability in 
epidural contrast spread patterns. The epidural 
space is non-homogenous in nature, with significant 
inter- and intra-individual variability.  The space has 
distinct posterior, lateral, and anterior compartments. 
Various physiological and pathological conditions 
such as aging, spinal stenosis, disc displacement, 
and epidural scarring can further lead to significant 
alterations in the anatomy of the epidural space (4).  
When visualized in the oblique view, irrespective of 
the obliquity, the contrast is observed to approximate 
the ventral margin of the superior aspect of the 
lamina. The ligamentum flavum originates from the 
superior ventral margin of the lamina and is minimal 

Fig. 1. A). Anteroposterior View (AP) view showing dural puncture at the L4-5 level demonstrated by intrathecal spread 
of contrast (X) distinctly within the boundaries of the dura mater and medial margin of the pedicles (dashed circles).  
Contrast spread does not go beyond the pedicles. B). Demonstrates epidural injection at the L5-S1 level. Note that 
contrast spread (Y) exceeds the boundaries of the pedicles (dashed circles) whereas lingering intrathecal spread at L4-5 
is represented by (X). C). Contralateral oblique view at 45 degrees, epidural contrast (Y) can be seen approximating 
the ventral margin of the lamina, while intrathecal contrast (X) does not and is separated by a radiolucent gap. Note 
kyphoplasty at L3 and L4 (Z).
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Fig. 2. A) Diagrammatic demonstration of why subarachnoid spread (X) remains separated from the ventral margin 
of the lamina by the epidural space.  Epidural spread (Y) of contrast approximates the ventral margin of the superior 
aspect of the lamina. B) Diagrammatic representation for the basis of subarachnoid (X) spread remaining restricted to 
the medial margin of the pedicle.

in thickness at this locus; however, in the case of 
significant ligamentum hypertrophy, the needle may 
traverse beyond the ventral interlaminar line. This is 
a limitation of the CLO view, though it is predictable 
and corresponds to MRI findings (5). W hen contrast 
in the CLO view does not approximate the superior 
edge of the ventral laminar margin, subarachnoid 
spread should be suspected. 

This technical report is the first to demonstrate 
concomitant epidural and subarachnoid spread in 
the contralateral oblique view after inadvertent low 
volume subarachnoid injection, as might happen in 
clinical practice.  As we describe above, the contralat-
eral oblique view establishes consistent radiographic 

landmarks which are useful to reliably differentiate 
epidural and intrathecal contrast spread. A larger 
prospective study of inadvertent subarachnoid injec-
tions may further validate this hypothesis. 
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