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Analysis of Intravascular Flow Patterns following Cervical Transforaminal Epidural
Injection

Su Jin Hwang, M.D., Kyung Ream Han, M.D., Sae Young Kim, M.D.*, Nan Seol Kim, M.D., and Chan Kim, M.D., Ph.D.

Department of Anesthesiology and Pain Medicine, Ajou University Hospital, College of Medicine, Ajou University,
Suwon, *Pain Clinic, CHA General Hospital, College of Medicine, Pochon CHA University, Seongnam, Korea

Background: Transforaminal epidural injection (TEI) may be useful to treat unilateral pain that has a der-
matomal distribution, In this approach, the needle tip can be placed closer to the dorsal root ganglion and
ventral aspect of the nerve root, However many studies have reported that serious complications following TEI
occurred more frequently when it was conducted at the cervical level, One of the presumptive mechanisms
of the complication is intravascular injection, Therefore this study was conducted to identify the incidence of
complications in response to intravascular injections at cervical segments,

Methods: This study included all patients, who visited our pain clinic and had radicular symptoms or herpes
zoster associated pain, All procedures were conducted under fluoroscopic guidance with contrast enhancement
by one of the authors, After the ideal needle position was confirmed by biplanar fluoroscopy, the blood aspiration
through the needle hub was evaluated, and a 3 ml mixture of nonionic contrast (2 ml) with normal saline (1
ml) was injected at a rate of 0.3—0.5 ml/sec continuously under real time fluoroscopic visualization, We then
classified the contrast spreading pattern as neural, simultaneous neural and vascular, or vascular,

Results: A total 71 cervical TEls were performed, In 26 cases (36.6%), the contrast only spread to the nerve
sheath, However, 45 cases (63.4%) showed an intravascular spreading pattern, 37 (52.1%) of which showed
a neural and vascular pattern and 8 (11.3%) of which showed only a vascular pattern,

Conclusions: Approximately two thirds of the cases of cervical TEI were found to lead to intravascular
spreading, which is much higher than the incidence reported in previous studies, (Korean J Pain 2009; 22:

52-57)
Key Words: cervical, intravascular, transforaminal epidural injection.
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Fig. 1. Right anterior oblique
view for C7 transforaminal epi-
dural injection, The needle tou-
ches the upper part of the C7
superior articular process (A).
The contrast mixture spreads
up to C4 vertebral segment on
the A-P view (B).
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Fig. 2. A-P radiographies de-
monstrate the three patterns of
cervical TEls, (A) (only neural
pattern) is left C6 nerve root
and epidural spreading pat-
tern. (B) (simultaneous neural
and vascular pattern) shows
left C3 nerve root and epidural
spreading of contrast agent as
well as bilateral vascular flow,
(C) (only vascular pattern) sh-
ows vascular spreading with-
out flow to neural structure, (D)
(running to the midline indi-
cated) shows vascular sprea-
ding through the midline,
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Table 1, Characteristics and Overall Radiologic Result of the
Study Patients

Cervical (n = 71)
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2 35 (vertebral artery), 255" (ascending cervical
artery), 1721 Abo]5 = (superior intercostal artery), 2
L2l (deep cervical artery)ol| 4] 7] gkc} 1?0 nkoF ~g)
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Age (1) 626 = 137 29537 o2 Behe Aol AT Aoz A
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Helght (Cm) 1628 + 94 - O‘l'E]- ,1_({1' Furman 0"] ‘11:—’10]] }_0% H]"E‘L 25 G
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Radiologic pattern (%) = . o _ . ) o o
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Table 2, Contrast Patterns in Cervical Vertebral Levels
C3 C4 C5 C6é C7 C8 Total (%)
No. of injections 4 7 6 22 20 12 71 (100)
Neural only 1 4 0 5 8 8 26 (36.6)
Vascular + neural 1 3 6 13 10 4 37 (62.1)
Vascular only 2 0 0 4 2 0 8 (11.3)
Total vascular (%) 3 (75) 3 (429 6 (100) 17 (77.3) 12 (60) 4 (33.3) 45 (63.4)
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