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Incidence of Intravascular Penetration during Transforaminal Lumbosacral
Epidural Steroid Injection

Dong Won Kim, M.D., and Jae Chol Shim, M.D.
Department of Anesthesiology and Pain Medicine, College of Medicine, Hanyang University, Seoul, Korea

Background: Epidural steroid injections (ESI) are a common treatment for spinal disorders.
Previous research has shown that aspiration of the syringe is not a sensitive test for placement of
an intravascular needle. Serious complications have been reported from injection of steroids and local
anesthetics into the vascular space. In addition to safety concerns, the efficacy may decline with
partial injection outside the desired epidural location. We hypothesized that incidence of vascular
problems is increased in patients who undergo spine surgery compared with the patients who don't
undergo spine surgery. We investigated the incidence of vascular problems during lumbosacral
transforaminal ESI and we compared the difference of vascular problems between the patients who
undergo spinal surgery and those patients who don't undergo spinal surgery.

Methods: Two hundreds and three patients were consecutively recruited and they received 299
fluoroscopically guided lumbosacral transforaminal ESIs. Injection of contrast was performed under
live dynamic fluoroscopy with using digital substraction analysis. The observed uptake pattern was
classified into one of three categories: flashback, aspirated, and positive contrast with negative
flashback and aspiration.

Results: The vascular incidence rate was 20.4%. Transforaminal ESIs performed at S1 had
avascular incidence rate of 27.8% compared with 17.7% for all the other lumbar injection sites. The
sensitivity of spontaneous observation of blood in the needle hub or blood aspirate for predicting an
intravascular injection in lumbar transforaminal ESIs was 70.4%.

Conclusions: There is a high incidence of intravascular problems when performing transforaminal
ESIs, and this is significantly increased in patients with previous spine surgery. Using a flash or
blood aspiration to predict an intravascular injection is not sensitive therefore; a negative flash or
aspiration is not reliable. Fluoroscopically guided procedures without contrast confirmation are prone
to instill medications intravascularly. This finding confirms the need for not only fluoroscopic
guidance, but also for contrast injection instillation when performing lumbosacral transforaminal ESIs,
and especially for patients with previous spine surgery. (Korean J Pain 2007; 20: 26-30)
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Fig. 1. Anterior—posterior projection of digitally subtracted
enhancement in the lumbar spine after the injection of
contrast medium into the S1 sacral foramen. Filling is
evident of small vertebral veins (white arrow).
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Table 1. Demographic Data

Cases (n) 299
Age range (years) 23-87
Mean age (years) 61.4 £ 12.0
Gender (male : female) 233 :299
Laterality (right : left) 136 : 163

Table 2. Transforaminal Epidural Steroid Injection by Level and Vascular Placement Characteristics

L2 L3 L4 L5 All lumbar S1 Total
Cases (n) 1 5 13 201 220 79 299
Positive flashback (n) 1 1 11 13 6 19
Positive blood aspirate (n) 1 1 14 16 10 26
Positive contrast with negative flash
back and aspirate (n) 10 10 6 16
Total vascular incidence (n) 2 2 35 39 22 61
% vascular (n) 40 15.4 17.4 17.7 27.8 20.4

Table 3. Incidence of Vascular Transforaminal Injections by Classification

Vascular

.. . . Total 1
Positive contrast with negative otal vascular

Positive flash back and aspirate flashback and aspirate

None spine surgery (n = 239) 28 11 39 (16.3%)
Post spine surgery (n = 60) 17 5 22 (36.7%)
Total vascular (n) 45 16 61 (20.4%)

Table 4. Ability of Flash or Positive Blood Aspiration to Predict Vascular Injection

Positive vascular injection Negative vascular injection

by fluoroscopic guidance by fluoroscopic guidance Total
Positive flash or blood aspirate (n) 38 7 45
Negative flash or blood aspirate (n) 16 238 254
Total (n) 54 245 299

Sensitivity = 70.4%, specificity = 97.1%
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