A PROSPECTIVE EVALUATION

Pain Physician. 2005;8:263-266, ISSN 1533-3159

INCIDENCE OF INTRAVASCULAR UPTAKE DURING FLUOROSCOPICALLY
GUIDED LUMBAR DISC INJECTIONS:
A PROSPECTIVE OBSERVATIONAL STUDY
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Background: Although there are many
in vivo studies evaluating lumbar disc injec-
tions, no studies have described the occur-
rence of intravascular uptake of contrast on
discography. This phenomenon, however,
has been well documented for other fluoro-
scopically-guided, contrast-enhanced spinal
injections.

Objectives: To document the phenom-
enon and incidence of intravascular uptake
during fluoroscopically-guided, contrast-en-
hanced lumbar disc injections.

Design: A prospective, observational,
community-based study.

Methods: The incidence of fluoroscopi-
cally-confirmed intravascular uptake of con-
trast material was documented in 160 pa-

tients representing a subset of individuals
presenting to a small private community hos-
pital for evaluation and treatment of lower
back pain. These patients underwent fluoro-
scopically-guided lumbar disc injections for
therapeutic and/or diagnostic purposes.
Results: A total of 280 discs from L1-2
to L5-S1 were studied. The degree of disc de-
generation of the evaluated discs was scored
using the Adams’ scoring criteria for interver-
tebral disc degeneration. The incidence of in-
travascular uptake as well as any correlation
between stage of disc degeneration and in-
travascular uptake was statistically evalu-
ated. A total of 40 out of 280 discs (14.3%)
demonstrated intravascular uptake. Detec-
tion of intravascular uptake usually required

real-time fluoroscopy. There was no statisti-
cal correlation between the degree of disc
degeneration and the incidence of intravas-
cular uptake. No disc infections or other ad-
verse sequelae occurred.

Conclusion: This is the first study, to
our knowledge, that addresses the incidence
of intravascular uptake during lumbar disc in-
jections in patients with low back pain. The
presence of intravascular uptake may have
implications both clinically and diagnosti-
cally in regards to interpretation of lumbar
discography and adverse events related to
loss of injected medications into the vascu-
lar system.
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Lumbar disc injections have been
widely used both for diagnostic as well
as therapeutic purposes (1-5). Although
there are many studies evaluating lumbar
discography and intradiscal steroid injec-
tions, none of the studies reported the ex-
istence of intravascular uptake (IVU) dur-
ing the procedures.

Initial reports suggest that the disc
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is avascular throughout life (6-8), while
others (9-11) believe that disc injury itself
stimulates vascular ingrowth. Yet Kaup-
pilla et al (12) have noted that “...vascular
changes occurred before degeneration of
the disc at every lumbar level, suggesting
that disturbances in the nutritional sup-
ply may precede degeneration.”

With the number of therapeutic in-
terventions aimed at intervertebral discs
increasing significantly over the past sev-
eral years, the potential clinical signifi-
cance of vascularity of the interverte-
bral disc becomes important to address.
Although there are many studies evalu-
ating lumbar discography and intradis-
cal steroid injections, we are not aware of
any study in the literature that addresses
the incidence of IVU of contrast materi-
al during the performance of these pro-
cedures.

IVU during contrast injection of
zygapophysial joints, medial branches,
and epidural spaces is reported (13-16).
When IVU occurs, this may have implica-
tions on the diagnostic usefulness of the

injection. Intravascular uptake may af-
fect the operator’s ability to appropriate-
ly pressurize the disc during discography,
and hence, influence its interpretation.
Additionally, the ability to therapeutically
treat the disc itself with various biochemi-
cal mediators may be affected as well. Sys-
temic side effects of intravascular uptake
may also need to be considered. Although
there may be many unexplained conse-
quences of disc vascularity, our primary
purpose was to document the phenome-
non and incidence of intravascular uptake
during lumbar disc injections.

METHODS

Informed consent was obtained from
all participants and patient confidentiality
was maintained. All lumbar disc injections
were performed at an outpatient surgery
center using contrast enhancement and
fluoroscopic guidance. Each patients was
placed in the prone position and the skin
was prepped in a sterile fashion. Intrave-
nous access was obtained and prior to the
procedure, the patients were premedicat-
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(A)Lateral fluoroscopic image demonstrat-
ing needles in the L1/2 and L2/3 discs. The
L1/2 disc demonstrates contrast filling the
disc with epidural leak (arrowheads) but no
intravascular uptake. The L2/3 disc has not

been injected.

(B) Injection of contrast into the L2/3
disc demonstrates flow into the disc space
as well as epidural leak (arrowheads)
and intravascular uptake (arrows). This
phenomenon is best seen under live
fluoroscopy.

Fig.1. Intravascular uptake at L2/3 and epidural leak at L1/2, L2/3.

ed with one gram of cefazolin.
Fluoroscopic guidance using oblique
imaging was used to maximally visualize
the appropriate disc levels. The skin and
soft tissues was anesthetized with 1% li-
docaine, followed by percutaneous place-
ment of 22-gauge spinal needles into the
discs under fluoroscopic oblique imag-
ing. Needle placement was then con-
firmed on PA and lateral imaging to in-
sure that the needles were placed into

the center of the disc. Aspiration of the
disc for possible blood was performed at
this time. Approximately 1 mL of iohexol
(Omnipaque®, Amersham Health, Princ-
eton, NJ) was instilled into the disc to en-
sure appropriate intradiscal spread. Once
this was confirmed, 0.25 mL of preserva-
tive-free normal saline containing 25 mg
of cefazolin was instilled into the disc to
reduce the potential risk of infection. No
disc space infections occurred in this pro-

spective study. Pressure monitoring was
performed for most of the diagnostic in-
jections, but was not correlated with the
occurrence of intravascular uptake. Most
intravascular injections were noted dur-
ing live fluoroscopy.

With therapeutic intradiscal steroid
injections, a combination of triamcino-
lone acetonide and 0.25% bupivacaine
was injected into the discs under fluoro-
scopic visualization. The volume of injec-
tate depended upon the amount the disc
would accept and how many levels were
being injected. No more than 3 mL of tri-
amcinolone (40mg/mL) was injected per
patient. Between each syringe of injectate,
approximately 2-3 mL of additional Om-
nipaque was instilled under real time flu-
oroscopy to further evaluate spread of the
injectate. The spread of contrast enabled
evaluation of the stage of disc degenera-
tion and evidence of epidural leak, in ad-
dition to signs of IVU. Similarly, during
provocative discography, approximately
3 mL of contrast was injected into each
disc to evaluate elicited pain and contrast
spread. Symptomatic discs were then in-
jected with triamcinolone per the proto-
col noted above.

For the purposes of this study, data
were collected regarding the levels of in-
jection, needle aspiration and flash, disc
morphology, epidural leak and incidence
of IVU. A musculoskeletal radiologist re-
viewed all of the fluoroscopic images to
confirm IVU and to grade the disc mor-

(A) Lateral fluoroscopic image demonstrating
needle placement in the L4/5 and L5/S1 discs
prior to contrast injection.

(B) Contrast injection into the L4/5 disc
demonstrating a normal nucleogram with
intravascular uptake (arrows).

(C) Contrast injection into the L5/S1 disc
demonstrating a moderately degenerative disc
with intravascular uptake into the inferior
vena cava (arrows). Note the intravascular
uptake has dissipated at the L4/5 disc.

Fig. 2. Intravascular uptake at L4/5 and L5/S1
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phology utilizing a standardized scale, es-
tablished by Adams et al (17).

Frequencies and percentages of IVU
were calculated for each stage of degener-
ation both overall and within each verte-
bral level. Statistical significance of differ-
ences in IVU between stages of degener-
ation was assessed by a two-tailed chi-
square test; p values < 0.05 were consid-
ered to be statistically significant.

ResuLts

This study included 280 lumbar in-
tervertebral disc levels performed on 160
patients. This represented 119 L5/S1, 119
14/5,3113/4,1012/3,1L1/2 discs. A total
of 40 out of 280 discs demonstrated IVU

(14.3%). Examples of IVU are shown in
figures 1 and 2. Of these discs, 23 L5/S1
(19.3%), 15 L4/5 (12.6%), 2 L3/4 (6.5%),
0L2/3,and 0 L1/2 were noted to have IVU.
(Table 1) There was no statistical correla-
tion between the degree of disc degenera-
tion and the incidence on IVU (Table 2).
It was necessary to look for intra-
vascular uptake during live fluoroscopy
and observe for washout for several sec-
onds. Intravascular injection could easily
be overlooked, as contrast often appeared
simultaneously in the disc. Spread of con-
trast was always seen within the disc when
IVU occurred. It was useful to watch the
vena cava for contrast flow during live flu-
oroscopy. Repositioning the needle did

Table 1. Intravenous uptake (1VU) in discs at vartous lumbar spinal levels

and the incidence of epidural leakage of contrast and aspiration of blood

#ofdiscs | #of IVU | 9%IVU Epgg:lfal % E]E ;‘L“ral Aj?;rl‘(‘:;‘:l“
L5/51 119 23 19.3 56 47.5 1
L4/ 119 15 12.6 59 50.0 0
L3/4 31 2 6.5 14 412 0
12/3 10 0 0 4 400 0
L1/2 1 0 0 1 100.0 0

Table 2. IVU as a function of disc degeneration. There was no relationship
between degree of disc degeneration and 1V U

Location Stage No IVU IVU Total
L5-S1 2 1 1 (50%) 2
3 12 0 (0%) 12
4 58 14 (19.4%) 72
5 25 8(24.2%) 33

Total 96 23 (19.3%) 119
L4-L5 2 5 0(0%) 5
3 8 2 (20%) 10
4 55 9 (14.1%) 64
5 36 4 (10%) 40

Total 104 15 (12.6%) 119
L3-L4 2 3 0(0%) 3
3 6 0(0%) 6
4 12 2 (14.3%) 14
5 8 0(0%) 8
Total 29 2 (6.5%) 31

not consistently eliminate the IVU.

DiscussioN

In this prospective, observation-
al study of 280 lumbar disc injections,
the overall incidence of IVU was 14.3%.
There have been no previous studies doc-
umenting the occurrence of IVU during
lumbar disc injections, but our data sug-
gest that it occurs at a higher incidence
than with caudal or lumbar transforam-
inal injections (10.9% and 10.8% re-
spectively) (14, 15). Only S1 and cervical
transforaminal epidurals have a higher re-
ported incidence (21.3% and 19.4% re-
spectively) (13, 14).

Use of observed blood in the needle
hub (“flash”) and aspiration (1 disc) was
virtually never seen, and therefore was not
predictive of IVU. Furman et al (13, 14)
and Sullivan et al (15) postulated that in
cervical transforaminal as well as oth-
er spinal injections, there is not enough
pressure in the venous system to result in
spontaneous blood flow into the needle
hub. However, during contrast or medi-
cation injection, there is enough positive
pressure to keep these smaller vessels dis-
tended, resulting in intravascular injec-
tion (13, 15). A similar phenomenon may
exist during lumbar disc injections.

Contrast and other medications (ste-
roids, bupivacaine, cefazolin) were inject-
ed in varying quantities despite the com-
bination of IVU and intradiscal spread.
None of the patients experienced symp-
toms or any adverse sequelae from IVU of
the injectates.

The presence of IVU during lumbar
spinal injections may have various im-
plications. IVU may affect interpretation
of provocation discography if intradiscal
pressure is not raised sufficiently to elic-
it concordant pain, although epidural leak
is a more common phenomenon. Efficacy
of current or future therapeutic intradis-
cal injections may be adversely affected by
loss of injectate into the vascular system.
Injection of newer therapeutic agents also
raises the concern for potential system-
ic complications with IVU. On the oth-
er hand, vascularization of lumbar discs
may lead to potential systemic therapies
directed at modifying biochemical medi-
ators within the disc.

CONCLUSION

This is the first study, to our knowl-
edge, that addresses the incidence of in-
travascular uptake of contrast during
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lumbar discography in patients with low
back pain. IVU occurred commonly dur-
ing discography and was noted about 14%
of the time. There was no statistical corre-
lation between the degree of disc degener-
ation and the incidence of IVU. Intravas-
cular injection could easily be overlooked,
as contrast often spread simultaneously
into the disc. The presence of IVU may
have implications clinically and diagnos-
tically regarding interpretation of lumbar
discography and adverse events related to
loss of injected medications into the vas-
cular system.
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