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A FOCUSED REVIEW

THE ROLE OF CERVICAL DISCOGRAPHY IN
INTERVENTIONAL PAIN MANAGEMENT

Vijay Singh, MD

Cervical discography, cervical disc
puncture with contrast dye injection under
fluoroscopic guidance, is a commonly used
modality in the evaluation of patients with
intractable neck pain. MRI and CT scans are
the initial tests in the diagnostic evaluation
of symptomatic cervical discs. These provide
noninvasive and accurate assessment of disc

anatomy and pathologic change. Since corre-
lation of pain with abnormalities of structur-
al anatomy is not always reliable, direct in-
jection of cervical discs is done to precisely
localize and identify painful discs. The im-
provements in contrast media, imaging tech-
nique, meticulous attention to aseptic tech-
nique combined with use of antibiotics have

resulted in very low rates of complications.
Cervical discography is a diagnostic proce-
dure used in complementary fashion with
otherimaging techniques to yield the precise
disc level responsible for pain and to aid in
planning treatment.
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Neck pain is a common complaint
among the general population in the
US. (1,2). Reports show that 35-40%
of individuals will suffer from neck and
arm pain and 30% may develop chron-
ic pain symptoms. Of 100,000 people,
there are 83.2 cases per year that dem-
onstrate cervical radiculopathy (3) and
38.4 cases per 100,000 who display def-
inite radiculopathy proven to be due to
disc prolapse (4). In spite of attempts to
use rational selection algorithms to diag-
nose the source of cervical pain, discus-
sion in the literature continues because
no one diagnostic modality can provide
the information required in every case.
Complementary procedures are used to
acquire the fullest picture of pathology.
Techniques such as MRI, CT scanning
and myelography provide detailed reso-
lution of abnormal anatomy. The imag-
es, however accurate, do not report that
a particular lesion as the cause or source
of symptoms (5). Correlation of report-
ed symptoms with information obtained
in imaging may not be sufficiently reliable
to unequivocally determine the location
or degree that symptoms and pathology
coincide (6-9).
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This was the position taken by Roth
(10) in 1975 when he defined a cervical
discogenic (painful disc) syndrome to be
uniquely diagnosed by analgesic discog-
raphy. Over two years he found the tech-
nique of analgesic discography precisely
able to locate and identify a pain-produc-
ing disc. His study marked the first time
analgesic disc injection was advocated for
diagnosis in the cervical discogenic pain
syndrome. Provocative discography, the
practice of reproducing a patient’s pain
with injection of contrast followed by
local anesthetic injection to confirm the
presence of a painful disc, has emerged
as a useful technique in the evaluation of
chronic cervical pain.

HisToricAL CONSIDERATIONS

Although Lindblom (11) studied
the effects of disc puncture in 1948 and
coined the term discography, Schmorl
(12) in 1921 first injected a disc for ra-
diographic visualization. Hirsch (13) in
1948 followed Lindblom’s work with the
first clinical study of disc injection in 16
patients using saline and procaine to lo-
calize lumbar pain. Subsequent surgery
showed an absence of signs of disc injury.
Early data on intradiscal pressure was ob-
tained by Erlacher (14) in 1952 who pres-
surized 200 discs removed at autopsy to
300kPa without any instance of disc rup-
ture. Also in the 1950s, Smith and Nich-
ols (15), and independently Cloward (16),
in work done to evaluate patients with

chronic neck, shoulder and headache
pain, published procedures for the direct
injection of cervical discs. Each group
published nearly simultaneously, without
the knowledge of the others’ work. The
techniques were similar, with similar in-
dications and clinical findings being re-
ported in a series of papers. Both authors
reported that injection into an abnormal
disc could produce pain and that the find-
ing of a painful disc correlated well with
increasing age. Each considered the pain
response upon injection more relevant
than the radiographic appearance of the
disc. Each also found that normal cervical
discs accepted fairly small volumes (0.25
mL to 0.5 mL) and that injection of nor-
mal discs was not painful.

These surgeons developed their tech-
niques for cervical disc excision and bony
fusion using an anterior approach. To se-
lect the disc level for the surgical proce-
dure, both groups used cervical disc injec-
tion as a diagnostic technique to support
their choice. As a diagnostic technique,
cervical discography in the 1960s was ac-
cepted by some and criticized by others.
Still being a relatively new procedure, ba-
sic clinical findings and their relevance
were under study and evaluation.

Holt’s (17) 1968 study of volunteer,
asymptomatic prison subjects is noted for
its negative conclusions, that discogra-
phy was ineffective and useless. Simmons
et al (18) did a careful re-examination of
his study and conclusions in 1988 and ex-
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posed significant deficiencies and flaws in
the study. The selection process of inmate
subjects was questioned because bias was
not controlled, the contrast agent used
was an irritant itself, fluoroscopic guid-
ance was not utilized, monitored anesthe-
sia was not used, and the technique itself
was suspect in the Simmons group opin-
ion. As an example, extravasation of con-
trast material was noted with every injec-
tion; it continued even with reduction in
the amount injected. Its significance was
not investigated by Holt. Holt rejected
correlation of pain with any amount of
material injected as without value. Con-
trol subjects were not used. Any critical
look at this study today is harsh in its ap-
praisal. Briefly, Simmons et al (18) con-
cluded that the Holt paper no longer be
considered as either scientific or author-
itative evidence in any discussion of dis-
cography.

In the time since the basic knowl-
edge of the physiology and pathology of
the disc has expanded. The technique of
cervical discography has undergone mod-
ification and significant advancement.
Fluoroscopic guidance is routine, con-
trast dye is far less toxic and with greater
numbers of discograms being successfully
done, experience has been gained so that
the practice of cervical discography is safe
and well established. Although cervical
may be considered controversial by some,
most discographers consider discography
to be an essential part of a diagnostic eval-
uation of chronic cervicogenic pain (19).

AnATOMIC CONSIDERATIONS

Differences as well as similarities ex-
ist between cervical discs and others in the
spinal column. Symptoms solely due to
disc herniation are less common in the
cervical region than in the lumbar re-
gion. Herniation posteriorly and later-
ally is first prevented by cervical facet
joints, which form a bony barrier between
the disc and the nerve root, and second,
by the dense posterior longitudinal liga-
ment which encloses the disc posteriorly.
The nucleus also lies much more anteri-
orly in the cervical disc than in the lum-
bar disc, and its movement posteriorly
is correspondingly much more difficult
and unlikely. In adults, the cervical disc
is composed of fibrocartilaginous materi-
al, which makes up the annulus fibrosus,
with very little nucleus pulposus present.
The cervical disc annulus does not consist
of concentric laminae of collagen fibers as
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are found in lumbar discs. Rather, a cres-
cent-shaped mass of collagen fibers thick-
er anteriorly and tapered laterally toward
the uncinate process characterizes the an-
nulus fibrosus. It is more like a crescent-
shaped anterior interosseous ligament
than a ring of circular fibers surrounding
a nucleus pulposus (20, 21). For the dis-
cographer, this has some practical mean-
ing, as healthy cervical discs only accept
small amounts of contrast media, usual-
ly on the order of 0.25 mL to 0.5 mL, due
to the very small nucleus and small size of
the disc. Injection of greater volumes usu-
ally means extravasation of contrast, with
little resistance upon injection being ap-
preciated by the discographer.

The volume of nucleus in the adult
cervical intervertebral disc has been stud-
ied in cadavers in 1983 by Saternus and
Bornscheuer (22). They report that 75%
of discs at C2-C3, C3-C4 and C7-T1 ac-
cepted less than 0.5 mL and 50% of discs
at C4-C5, C5-C6 and C6-C7 accepted less
than 0.5 mL. They also found that discs
accepting more than 0.5 mL frequently
demonstrated leakage from the postero-
lateral or uncovertebral portions of the
annulus.

Kambin et al (23) in 1980, have
made intradiscal volumetric determina-
tions during discography at the time of
cervical disc surgery and found that nor-
mal-appearing discs accepted 0.2 mL to
0.4 mL of contrast while maintaining sus-
tained intradiscal pressures. Lower pres-
sures were associated with higher volumes
and posterior escape of solution. It can
be concluded that a normal cervical nu-
cleus will be filled by less than 0.5 mL of
solution.

Anatomists usually make a distinc-
tion between the posterior or thinner part
and the anterior or thicker portion of the
cervical disc. A feature of cervical discs
is the usual development in the first two
decades of life of horizontal clefts or fis-
sures in the annular tissue, thought to be
a functional adaptation to maintain rota-
tional ability as the elastic nature of the
annulus decreases with age (3). These are
referred to as joints of Luschka by many
authors (20, 21, 24-26).

The uncovertebral articulations, or
the joints of Luschka, warrant consider-
ation. The lateral and posterolateral ar-
eas of the disc are relatively thinner than
the anterior areas and this thinning of the
annulus results in linear clefts that com-
municate with the nucleus. The clefts have

not been reported in any patients except
adults (20, 21). Clefts filling with contrast
during discography also have been noted
only in adults. They vary in size and con-
figuration and may fill asymmetrically
with contrast. Dispersal of contrast pos-
terolaterally into clefts or joints of Lusch-
ka is not a result of degeneration of the
disc but rather reflects maturation of the
adult disc (24). Degeneration in adult-
hood is common.

The cervical discs may dehydrate
earlier than lumbar discs. Deterioration
of the nucleus occurs early in the adult,
and it may be absent after the age of 35
to 40. Characterization of the patholog-
ic changes in adult intervertebral cervi-
cal discs was done by Gen (27) in 1990 in
discs obtained at autopsy. He examined
discs by plain roentgenography, discog-
raphy, CT discography and histological-
ly with morphologic measurements. His
data revealed that the anterior portion of
discs became thinner with aging. The nu-
cleus, initially located slightly anterior to
the center of the disc, tended to migrate to
the posterior with aging and the antero-
posterior diameter showed a gradual de-
crease with aging.

Cervical nerve roots branch off the
spinal cord laterally through the interver-
tebral foramina. Radicular symptoms re-
sult if the posterior cervical disc herni-
ates laterally and impinges on the nerve
root. In 1993, Dubuisson et al (28) re-
ported on a retrospective series of 100 pa-
tients with soft cervical disc herniations.
All were surgically treated and those with
radiculopathy only as presenting symp-
toms had better outcomes than those with
combined radicular and spinal cord in-
volvement. Other than presenting symp-
toms the hernias were not further char-
acterized. Until the work of Yamaza-
ki et al (29), no study had characterized
the courses of herniated masses in cervi-
cal disc herniations. He found using CT
discography that most herniated masses
causing myelopathy have median pene-
tration in the deep layer of the longitudi-
nal ligament and oblique courses of her-
niation are common.

He also noted that among herniated
masses causing radiculopathy, most mass-
es took an oblique course from the medi-
an penetration to the paramedian or lat-
eral section.

Lateral disc herniation was found to
be uncommon where the bony barrier of
the uncovertebral junction exists on both
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sides of the disc. If the cervical disc her-
niates obliquely, it can impinge on the spi-
nal cord, producing myelopathy that may
cause upper and lower extremity neuro-
logic signs.

PATHOPHYSI0L0GIC CONSIDERATIONS

Innervation of the cervical interver-
tebral discs has been shown to be simi-
lar to that found in lumbar discs. Cervi-
cal sinuvertebral nerves have an upward
course in the vertebral canal and sup-
ply the disc at their level of entry as well
as the more cranial disc (30-32). Both
nerve fibers and proprioceptive receptors
are found in the outer third of the annu-
lus fibrosus and these have been postulat-
ed by Bogduk to be the substrate for pri-
mary disc pain in disease and for the pain
response of provocative cervical discogra-
phy (30).

Additionally, there have been ad-
vances in the past decade in understand-
ing the biologic aspects of interverte-
bral disc cell function (33). Disc cellu-
lar function produces the extracellular
matrix components of the disc, which in
turn shape the discs physiologic and bio-
mechanical function. Ongoing research
points to the cellular basis of disc degen-
eration and the very complex intradiscal
metabolism involved in the interrelated
phenomena of end-plate nutrient diffu-
sion, the role of cytokines in modulat-
ing the inflammatory and pain respons-
es of the disc, and how mechanical stimuli
modify disc cell activity.

Injuries to the disc may evoke pain
by the activation of sensory nociceptors.
Injury of the annulus can lead to release
of significant amounts of inflammato-
ry chemicals that may in turn irritate or
sensitize the annulus and adjacent struc-
tures in the spinal canal and interverte-
bral foramina. Inflammatory and immu-
nological reaction to herniated disc mate-
rial is well recognized as a pain generating
mechanism (34). Determination of a par-
ticular disc as the pain-producing site is
the goal of cervical discography.

An atypical case presentation of cer-
vical disc herniation causing localized ip-
silateral popliteal pain was described by
Neo et al (35) in 2002, using MRI as a di-
agnostic modality. An adult woman gave
a four-month history of increasing pain,
eventually being unable to stand or walk.
Physical examination and conventional
radiography could not explain the pain.
An MRI examination showed a large disc

herniation on the right at C3/4 and nar-
rowing of the spinal canal at C4/5. Follow-
ing anterior decompression and fusion to
prevent impending myelopathy, the pop-
liteal pain resolved immediately and com-
pletely. The pain has not recurred in al-
most three years after surgery. This case
exemplifies the infrequent but signifi-
cant findings that cervical herniations can
cause. The utility of discography in solv-
ing puzzling presentations of atypical pain
resulting from cervical lesions was shown
most recently in a patient with atypical
cervicogenic headache, reported by Singh
(36) in 2004, in which MRI did not dis-
close the pain-producing lesion. This par-
ticular patient had given a six-year history
of intractable pain and until the pain-pro-
ducing lesion was identified by discogra-
phy, no diagnostic modality or treatment
had given any benefit.

Cervical discography has been uti-
lized to establish a diagnosis of cervical
angina or pseudoangina which Wells (37)
in 1997 reported as chest pain resembling
true cardiac pain coming from C7 nerve
root compression. Guler etal (38) in 2000
defined cervical angina as chest pain that
resembles true cardiac angina but origi-
nates from cervical discopathy with nerve
root compression. Cervical discography
can establish the diagnosis after coexisting
coronary artery disease as been ruled out.
Guler reported in his paper the first cas-
es of cervical angina associated with acute
ECG changes brought on by neck motion.
In a more extensive survey Jacobs (39) in
1990 reported his series of 164 patients
with cervical angina giving similar pre-
sentations.

RATIONALE AND INDICATIONS

Discography is not a screening or
initial examination in the investigation
cervical pain. That role is met by patient
history and physical examination, MRI
examinations, CT scans, and myelogra-
phy. Radiographic anatomy disclosed by
these techniques is often precise and de-
scriptive but it may not identify the ori-
gin of pain and there can be discrepancies
between the degree of pain and the ap-
parent severity of changes observed in ra-
diographic images (40). Parfenchuck et al
(41) in a 1994 study suggested that while
several patterns seen with MRI correlate
well with discography findings, others are
equivocal. His opinion was that discogra-
phy was required to diagnose the disco-
genic pain syndrome. Another study by

Schellhas et al (42), in a 1996 study com-
pared chronic head and neck pain suffer-
ers undergoing MRI or cervical discogra-
phy. He concluded that discographically
normal discs were never painful whereas
painful discs exhibited annular tears that
often escaped MRI detection and that
MRI could not reliably discern the source
of discogenic pain. In 1975, Collins (43)
noted the useful adjunct role to be played
by cervical discography, it being particu-
larly helpful in determining the level of
fusion and the selection of patients with
cervical discs that needed to be fused.

Cervical discography is indicated for
the following situations:

1. Presence of persistent neck pain
that usual diagnostic modalities
have failed to identify a cause

2. Findings using traditional modal-
ities are equivocal for the cause of
pain

3.  Planning for surgical fusion re-
quires precise identification of
painful levels

4.  Persistent pain following fusion
requires levels above and below
fusion to be examined as pain
generators

5.  Differentiation cannot be made of
scar tissue from recurrent hernia-
tion by usual modalities.

Guyer et al (44) delineated indica-
tions for lumbar discography in the po-
sition statement of the North Ameri-
can Spine Society (NASS) in 1995. Points
stressed in the NASS statement define the
appropriate use of discography, with atten-
tion given that patients may recognize pain
provoked in the procedure as similar to or
identical with their presenting complaint.

Disc injection has been used for well
over two decades to select levels for sur-
gical discectomy and fusion. Riley et al
(45) in 1969 used cervical disc injection
at the time of surgery, with discometry
and epidural leakage being primary di-
agnostic factors. Simmons and Segil (46)
in 1975 used pain responses from saline
injection distention of the disc to select
disc levels for surgery. Both groups found
high percentage rates of success determin-
ing the level for surgery. Different groups
like Whitecloud and Seago (47), Sieben-
rock and Aebi (48) and Hubach (49) re-
port similarly high percentage success
rates for discectomy and fusion of pain-
ful discs at levels diagnosed by discogra-
phy. When discography was not employed
preoperatively, success rates were reported

Pain Physician Vol. 7, No. 2, 2004
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only half as high.

Contraindications to cervical discog-
raphy include: known allergies to con-
trast dye, suspected or confirmed patient
sepsis, infection at the site of injection,
known coagulopathy or patient refusal.
Symptoms of cord compression or my-
elopathy are absolute contraindications.

TecHNIcAL CONSIDERATIONS

Cervical discography is a technique
in which proficiency and expertise are es-
sential. The precise detailed knowledge
of the anatomy of the cervical spine and
the vital structures in the anterior cervi-
cal region is of utmost importance. The
discographer must be skilled in airway
management and cardiovascular resus-
citation.

Pre-procedural preparations include
the usual pre-operative considerations.
However, the most crucial aspect of cervi-
cal discography is the review of prior im-
aging studies of the cervical spine. This
procedure should not be performed at
any level where spinal cord compression
exists, with or without myelopathy. Any
cervical disc level revealing spinal cord
deformity should be avoided or studied
under extreme care, depending upon the
individual circumstances.

Prophylactic antibiotics are given
within an hour before the procedure be-
gins, usually Cefazolin or a similar anti-
biotic with known intradiscal diffusion
characteristics and activity against Staph-
ylococcal and Streptococcal skin inhabit-
ants.

The procedure is performed with the
patient in supine position and with sup-
port under the shoulders, the head and
neck slightly hyperextended. The disc
cannot be entered posteriorly due to the
spinal cord or anteriorly because of the
trachea. Therefore, entry into the cervical
disc is usually done from the right antero-
lateral approach. Complete aseptic tech-
nique is used throughout the procedure.
The skin is prepped with iodophon or
chlorhexidine solution and the solutions
should remain on the skin for at least two
minutes to kill any Staphylococcus aureus
or Streptococcus epidermidis spp., which
are the most common skin bacteria usual-
ly implicated in risk of deep tissue infec-
tions following skin puncture. An alcohol
rinse of the site is done for maximal anti-
bacterial effect.

A right paratracheal approach is
used and the C-arm is placed in oblique
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position and the uncovertebral junction
is identified. Unlike lumbar discogra-
phy, where the disc is punctured on the
side opposite the patient’s symptoms,
a right-sided approach is used by most
discographers because of concern of ac-
cidental puncture of the esophagus with
the left side approach. The skin is anes-
thetized with 1% buffered, preservative-
free lidocaine. Light IV sedation, usual-
ly with midazolam, may be used; how-
ever, the patient must always remain alert
enough to respond to pain sensations and
communicate them. The patient is mon-
itored closely for vasovagal signs, which
may be caused by compression of the ca-
rotid artery during manual displacement
with needle entry. The C-arm is placed in
oblique position with a slight cranial an-
gulation to best visualize the disc space.
Skin puncture is made with an 18-
gauge needle, medial to the anterior bor-
der of the sternocleidomastoid mus-
cle, between the carotid sheath and tra-
chea. A 22 gauge 3.5” styleted spinal nee-
dle is inserted through the puncture hole
and slowly advanced to the target point
just medial to the uncovertebral junc-
tion of the lower vertebral body. The ca-
rotid pulse is palpated and carotid sheath
structures are displaced laterally by digi-
tal pressure. Additional local anesthetic is
given along the needle tract. Slow, deliber-
ate needle advancement is key to the suc-
cessful procedure. The needle is advanced
either into the disc or against the vertebra

adjacent to the disc. The position is con-
firmed in the AP and lateral projections
with the fluoroscope. Careful adjustment
and redirection of the needle as necessary
is made into the annulus of the disc.

0.25 mL to 0.5 mL contrast solution
is injected into the nucleus at each lev-
el and the pain response is noted. The
discogram is positive when the patient
reports concordant pain, pain that close-
ly resembles symptomatic pain in inten-
sity and location. Injection of local anes-
thetic into a painful disc is used to further
evaluate symptomatic relief and confirm
a disc as a pain generator. Leakage of con-
trast out of the disc space is noted, as well
as the overall disc appearance. Figure 1 il-
lustrates cervical discography.

Intradiscal antibiotics may be in-
jected at the discretion of the discogra-
pher, but with careful attention to leak-
age of antibiotic solution into the epidu-
ral space. Some discographers use anti-
biotic solution in combination with con-
trast. It is preferable and safe not to mix
antibiotic with contrast and use antibiotic
only when the pattern of dye has been ful-
ly visualized and subarachnoid spread has
been completely ruled out.

INTERPRETATION

Interpretation of the pain response
is the sine quo non of the effective use
of cervical discography. Pain is a subjec-
tive response that individuals report dif-
ferently. Pain reporting cannot be objec-

A. AP view

B.Lateral view

Fig. 1. Illustration of cervical discography at C4/5, C5/6 and C6/7
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tively treated for bias-free analysis. Vari-
ous methods have been used to rate the
patient pain response; most incorporate
self-reporting using a visual analog scale
(VAS), an independent observer rating
pain appearance and behavior and patient
reporting the similarity of injection pain
to chronic pain. The alleviation of pain
following injection of local anesthetics is
recorded to note the analgesic effect in an
abnormal disc.

Cervical discography and the pain
response was discussed by Klafta and Col-
lis (50). In their work a very low percent-
age of discs was judged to be normal, as
pain occurred in the majority of injec-
tions and this was taken as an indicator
of disc abnormality but not diagnostic of
disc protrusion. A subsequent paper ad-
dressed this finding; the authors did not
consider pain from injection to be of sig-
nificance and of concern only if a mass
lesion in the disc itself was demonstra-
ble (51). This contrasts with current dis-
cographic practice, as exemplified by the
report of Ohnmeiss et al (40). Pain re-
sponse and radiographic appearance of
discs showed good agreement, with clin-
ical pain being provoked in 78% of discs
appearing abnormal and in only 14% of
those being normal.

Beginning with the report of Roth
(40) in 1976, with discogenic pain being
accurately diagnosed prior to surgery by
analgesic disc injection, many authors re-
port that the most effective test for the
identification and localization of a painful
disc is cervical discography. Patients with
cervicogenic pain are accurately and con-
sistently diagnosed by cervical discogra-
phy reproducing their characteristic pain.
Other modalities can identify pathology
but only discography can correlate abnor-
malities with pain.

The purpose of the procedure is to
identify a source of pain. The informa-
tion to be recorded for every procedure
includes, but not limited to: injection vol-
umes, characteristics of all endpoints of
injections reached; pain responses at each
level examined on a 0-10 scale with 0 be-
ing no pain and 10 the worst pain possi-
ble, and whether the pain felt is identical,
similar or not at all the same as the pain
which led to the examination; location of
pain from the examination; the morphol-
ogy of the disc revealed by the examina-
tion - annular tears, endplate defects, an-
atomical abnormalities, fissures or leak-
age of contrast media; correlation of these

findings with MRI or CT imaging stud-
ies; and an opinion from the discographer
concerning the apparent validity of the
examination - patient pain response and
cooperation in the examination.

Even though the pattern of contrast
dispersal is the least important finding in
cervical discography, some characteris-
tic patterns of abnormal discs have been
described. These include: escape of con-
trast beneath the longitudinal ligament or
into the epidural space reveals rupture of
the annulus; a deflated balloon appear-
ance filling the disc space indicates degen-
eration of the nucleus; escape of contrast
through the vertebral end plates shows in-
terosseous herniation; leakage of contrast
beneath an unfused ring epiphysis shows
vertebral edge separation; escape of con-
trast into a communicating haemangioma
related to end plate fracture.

COMPLICATIONS

Although very beneficial as a diag-
nostic tool, the procedure is not with-
out risks (52-60). Complications can oc-
cur due to incorrect needle placement in
which the hypopharynx, esophagus or
even spinal cord could be punctured, with
the attendant risks of infection or neuro-
logic damage. Very deliberate and care-
ful needle advancement and good fluoro-
scopic visualization prevent such occur-
rences and their sequelae.

Unusual complications are also pos-
sible. In one reported case, quadriplegia
developed within seconds after injection
into the intervertebral space. During the
injection the patient reported having se-
vere pain in her arm. Surgical evidence
showed sequestered portions of a degen-
erate disc were pushed into the spinal ca-
nal during the examination. Slow recov-
ery of neurologic deficits took place af-
ter the operation (58). A recent study of
a large group of patients undergoing cer-
vical discography gave a 1.49% complica-
tion rate based on the number of discs in-
jected (54). There were two cases of disci-
tis, one post-injection hematoma and one
patient developed headache.

The cord compression syndrome due
to soft central disc herniation can be a po-
tential complication with exacerbation of
herniation causing myelopathy and even
quadriplegia in extreme cases.

Another rare but significant poten-
tial complication, that of spinal epidural
abscess mimicking disc herniation was re-
ported by Sawada et al (59) in 1996. His

patient developed fever, sore throat and
nuchalgia with a sudden onset of quad-
riplegia following partial sigmoidectomy,
and MRI showed characteristic findings
of a cervical herniation. At discectomy
cervical discitis was discovered with an as-
sociated spinal epidural abscess. With an-
tibiotic follow up he improved. A high in-
dex of suspicion must be accorded any
MRI image and associated clinical signs of
infection. Discitis, though rare, must re-
main in the differential diagnosis.

Discitis, one of the most dreaded
complications of disc injection is rarely
reported and in reviews of the literature,
rates of 0.1 to 0.2% are found. Guyer et al
(60) in their series report a rate of infec-
tion of 0.1 to 0.5%.

The author typically uses both IV
and intradiscal antibiotics for prophylax-
is. Although an IV bolus before the pro-
cedure can produce antibiotic penetra-
tion into the disc, timing of the bolus is
critical. Studies have found that the mini-
mum inhibitory concentration (MIC) for
the most common agent responsible for
discitis, Staphylococcus epidermidis, was
not exceeded using cefazolin except in a
well-defined time period of 15 to 80 min-
utes after an IV bolus (61). Moreover, if
the disc has undergone degeneration, it is
likely that antibiotic concentrations intra-
discally would be further reduced. Thus,
intradiscal antibiotics are usually consid-
ered (59-67). Studies support the use of
appropriate broad-spectrum intradiscal
antibiotics to minimize the risk of disci-
tis; typical skin inhabitants Staphylococ-
cus aureus and S. epidermidis are the or-
ganisms most likely to be contaminants.
Cefazolin has been widely used because
of its activity against these organisms and
its documented inhibitory levels intradis-
cally (61).

The argument has been made for the
use of intradiscal antibiotics for prophy-
laxis of disc infection during discography
and that with proper timing and choice of
antibiotic, intradiscal placement of anti-
biotic should obviate the need for system-
ic administration to avoid the risk of gen-
erating antibiotic resistance (63-66). Sev-
eral antibiotics meet the requirement to
be above the minimum inhibitory con-
centration of S. aureus and S. epidermi-
dis, among them cefazolin, gentamycin
and clindamycin; ceftriaxone meets this
requirement and also has been shown to
persist at levels above the MIC for these
organisms as long as five hours in the in-

Pain Physician Vol. 7, No. 2, 2004
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tervertebral disc space with administra-
tion systemically one hour prior to the
procedure (63, 67).

There are, then, several classes of an-
tibiotics shown to be efficacious. With
proper selection and use any allergic or
sensitivity reaction should be avoided.

A recent case report by Boswell et al
(68) details the first reported post-discog-
raphy seizures associated with a cephalo-
sporin, cephazolin. Caution would be ad-
vised mixing beta-lactam antibiotics or
cephalosporins with contrast prior to disc
injection. Accidental or inadvertent intra-
thecal injection with this class of antibiot-
ic may provoke this reaction.

With the exercise of meticulous care
at all times, discography can be done with
few, if any, complications, when per-
formed under strict aseptic conditions
and by physicians well-experienced in the
procedure. It is not a procedure to be at-
tempted by the novice, because it is very
easy to pass a needle through the disc and
into the spinal cord.

CONCLUSION

Cervical discography is a specialized
procedure requiring the skill of a highly
trained and competent interventionalist
with expertise in the procedure. Diagnos-
tic disc injection may be indicated in the
evaluation of patients with symptomatol-
ogy without a discernible etiology from
other imaging studies. Discography is
used to determine the presence of pathol-
ogy and to reproduce pain felt by the pa-
tient, so-called concordant pain. It is not
a screening procedure but rather a confir-
matory one when cervical disc pathology
is suspected and is best utilized with MRI
and clinical examination.

There is a very low level of reported
complications; patient selection, skilled
operation and maintenance of sterility
are essential. Cervical discography has a
unique position in the diagnosis and lo-
calization of the painful disc syndrome,
correlating MRI findings with symptom-
atology and in determining the levels for
successful surgical fusion of the cervi-
cal spine.
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