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Table 1. Radiological Classification of the Lumber Disc Pathology on the CT-discogram

Type Radiological Findings

1. Normal : Mildy posterior position of the round or ovoid shaped nucleus pulposus

2. Annulus bulging:Loosening of annulus fibrosus and narrowing of the disc space with bulging of the nucleus pulposus

without tear of the annulus fibrosus
3. Annulus tear:Radial tear of annulus fibrosus

Protrusion: Localized protrusion of the nucleus pulposus through the defect of the annulus fibrosus

5. Extrusion:Trans-sectional tear of annulus fibrosus with the extruded nucleus pulposus

A. Contained type :Extruded nucleus pulposus through the ruptured annulus fibrosus without leakage of contrast media

B. Subligament leak type:Leakage of contrast media along the anterior surface of the separated posterior longitudinal

ligament

C. Epidural leak type:The diffusion of contrast media into the extradural space through torn or ruptured posterior longi-

tudinal ligament with the ruptured annulus fibrosus

Sequestered disc fragment: The separation of the herniated fragment from the parent nucleus pulposus

7. Degeneration:The loss of boundary between nucleus pulposus and the annulus fibrosus and the diffusion of contrast into

the disc through torn annulus fibrosus

Fig. 1. 48-year-old female.

CT discogram of the normal intervertebral
disc(type 1).

Bright, oval shaped L2-3 nucleus pulposus
is seen in the posterior aspect of the disc
on the narrow window.

Fig. 2. 34-year-old female patient with an-
nulus bulging(type 2) at L4-5.
CT-discogram with narrow window of L4-5
intervertebral disc shows the anteriorly
and posteriorly stretched nucleus pulpo-
sus and diffuse bulging of annulus fibro-
sus.
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Fig. 3. 36-year-old male patient with an-
nulus tear(type 3) at L4-5. There is no ab-
normality at the L4-5 intervertebral disc
- on axial gradient-echo MR images(a). CT-
discogram of the same disc with a narrow
window(b) shows an annulus defect with
leakage of contrast media(arrow) into the
left neural foramen.

| The pain provoked by the injection of con-
trast media was identical to the previous
radiating pain.

Fig. 4. 33-year-old male patient with disc
protrusion(type 4) at L5-S1.

CT-discogram of L5-S1 with narrow win-
dow reveals the diffuse and posterocen-
trally protruded nucleus pulposus(arrow)
through the defect of annulus fibrosus
compressing the dural sac.

Only mild back pain was evoked by the in-
jection of contrast media

Fig. 5. CT-discogram of L4-5 with narrow
window setting shows the posterocentrally
contained type of extruded nucleus pul-
posus(type 5-A)(arrow) through the tear of
the annulus fibrosus with the severely
compressed dural sac.

Severe back pain was induced by the in-
jection of contrast media.
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Fig. 8. 23-year-old male with sequestered disc fragment(type
6) at L4-5.

Sagittal reformatted CT image reveals the sequestrated par-
ticle(arrows) from intradiscal contrast media at L4-5.
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Fig. 6. 27-year-old male patient with su-
bligamentous leak type of extruded nu-
cleus pulposus(type 5-B) at L5-S1.
CT-discogram of L5-S1 in wide window
setting shows the loss of the normal sh-
ape of the nucleus pulposus with multidi-
rectional tearing and the leakage of con-
trast media into the extradural space.
Curvilinear contrast filling at the right po-
sterolateral aspect(arrows) suggests a su-
bligamentous leak.

Fig. 7. 60-year-old male patient with epi-
dural leak type of extruded nucleus pul-
posus(type 5-C) at L4-5.

CT-discogram of L4-5 intervertebral disc
with a wide window setting exhibits the
diffuse infiltration(asterisk) of contrast me-
dia throughout the nucleus pulposus due
to the degeneration and leakage of con-
trast media(arrows) into the surrounding
epidural space and into the left neural for-
amen.
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Fig. 9. 60-year-old male patient with degenerative disc(type 7)
at L1-2.

CT-discogram of L1-2 intervertebral disc with a wide window
setting shows the loss of border between the nucleus pul-
posus and the annulus fibrosus and the diffuse spread of the
contrast media in the disc with pool-like appearance.
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Table 2. Type and Frequency of Herniated Discs in 20 Operated Cases

Type* CT-discogram(n=20) MRI(n=16) CT(n=15
Annulus tear i 1 1
Protrusion 9 74
Extrusion 12 8

A. Contained 6 6

B. Subligament leak 1 1 1

C. Epidural leak 4 1 2
Sequestered disc fragment 1 1 1
Degeneration 5 4 3
Total 28 23 21

*:Type at operative finding

Table 3. Type and Frequency of Misdiagnosis in Each Modality Compared to Operative Findings in 20 cases

Type*\Study(N/No) MR(4/16)

CT(6/15) CT-discogram(1/20)

Annulus tear 1
Extrusion, subligament leak 1
Extrusion, epidural leak 1
Sequestered disc fragment 1
Protrusion (Recurrent)

sk, A PO N

*:Type at operative diagnosis
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CT-Discography: Diagnostic Accuracy in Lumbar Disc Herniation
and Significance of Induced Pain During Procedure’

En-Hao Jin, M.D., Tae-Sub Chung, M.D.% Young-Soo Kim, M.D .3,
Sung-Woo Roh, M.D.3, Mi-Gyoung Jeong, M.D.?

1Department of Diagnostic Radiology, Yan Bian Medical College, China

2Department of Diagnostic Radiology, Yonsei University College of Medicine, Korea
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Purpose: To evaluate the usefulness and the accuracy of CT-discography in lumbar disc disease by an-

alyzing the findings of CT-discogram and types of evoked pain during the procedure.

Materials and Methods:CT-discograms were retrospectively evaluated in 47 intervertebral discs of 20

patients with multilevel involvement of lumbar disc diseases. In 28 herniated discs confirmed at surgery, the

findings of CT-discogram (28 disc levels/20 patients), MRI(23/16) and CT(21/15) were comparatively analysed.

The type of pain after infusion of contrast media during CT-discography was compared with that prior to the

procedure.

Resulsts: The accuracy for determining types of the herniated lumbar disc when compared with posto-
perative results was 96.4%(27 discs/28 discs) in the CT-discogram, 82.6%(19 discs/23 discs) in MRI and 71.4%
(15 discs/21 discs) in the CT scan. Pains encountered during discography were radiating pain in 12 discs and

back pain in 24 discs. CT-discography was especially helpful in 10 patients with multilevel involvement of the

lumbar disc diseases to evaluate the exact location of diseased disc(s) that provoked the pain.

Conclusion: CT-discography is a highly accurate method in diagnosis of the herniated lumbar intervertebral

discs and is very useful in determining the precise location related to the development of pain in such cases.
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