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Table 1. Correlation of the Enhancement Pattern of Disc on the Dynamic Image with the Diagnosis

Based on the Delayed Image.

Peripheral Enhancement Pattern on Dynamic Image

Dx on Delay Image Type I Type II Type III Total
Recurred HLD 18 6 3 27
Fibrosis/Adhesion 5 0 0 5
No Change Postoperative Disc 1 0

Total 29 7 3 39

HLD : Herniated lumbar disc
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Fig. 1. Type II enhancement pattern on the dynamic imaging.

A. phase 1, B. phase 2, C. phase 3, D. phase 4, E. phase 5

F. delayed phase, sagittal image, G. delayed phase, axial image
Recurred herniated lumbar disc lesion of 49 years old male 6
months after discectomy.

The dynamic contrast enhancement imaging shows strong periph-
eral enhancement (arrow) from phase 2 to delayed phase. The per-
ipheral enhancement show progressive extention along margin of
disc. Delayed axial image also shows diffuse enhancement of re-
curred disc.

Fig. 2. Type III enhancement pattern on the dynamic imaging.

A. phase 1, B. phase 2, C. phase 3, D. phase 4, E. phase 5

F. delayed phase, sagittal image

Recurred herniated lumbar disc lesion of 21 years old man 3 years after discectomy.

The dynamic contrast enhancement imaging shows two non-enhancing nodules(arrows), but one nodules disapperaled
at delayed phase. Only one (arrow head) nodule demonstrated on the delayed imaging.
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Usefulness of Dynamic Contrast Enhanced Lumbar Spine MR
Imaging in Postoperative Herniated Lumbar Disc'

Ji Eun Nam, M.D., Tae-Sub Chung, M.D., Young Soo Kim, M.D.
Yong-Eun Cho, M.D., Mi-Suk Park, M.D.

IDepartment of Diagnostic Radiology, Yonsei University College of Medicine
Research Institute of Radiological Science, Yonsei University

2Departmem: of Neurosurgery, Yonsei University College of Medicine

Purpose:To compare the usefulness of dynamic contrast enhanced lumbar spine MR Imaging
with that of conventional delayed contrast enhanced MR imaging in the assessment of postoperative
herniated lumbar disc.

Materials and Methods: Forty-one postoperative herniated lumbar disc (HLD) lesions of 32 pat-
ients with back pain were examined with MR imaging(1.5T, Vision, Siemens, Germany). Five-phase
dynamic 2D FLASH sagittal images (TR/TE=118.1 msec/4.1msec) were obtained every 19 seconds
with a 4 minutes delayed image after contrast injection. As seen on delayed images, the discs were
assessed as recurred, fibrosis, or no change. On dynamic images, the pattern of enhancement was
evaluated as follows: Type I(no change in peripheral disc enhancement between the early and late
phases); or Type II(minimal internal extension of marginal smooth enhancement during the late
phase); or Type Ill(marked internal extension of peripheral irregular enhancement). Dynamic and
delayed imaging were compared, and early epidural space enhancement with rapid wash-out was
also evaluated.

Results: Of 41 postoperative HLDs, 39 lesions showed peripheral contrast enhancement. Evalu-
ation depended on delayed imaging, and was as follows:recurred HLD(n=27);fibrosis(n=>5); no
change in postoperative disc(n=7). On dynamic contrast-enhanced imaging, enhancement patterns
were Type I(n=29), Type II(n=7), and Type III(n=3). In 29 Type-I lesions, there were no signifi-
cant differences in image findings between dynamic and delayed images. However, in ten lesions
(type 11:n=7, type II:n=3), findings additional to those revealed by delayed images were
demonstrated by dynamic contrast-enhanced MR imaging. Nine of the ten Type-II and III lesions
were diagnosed as recurred HLD. On dynamic images, five lesions showed early epidural space en-
hancement.

Conclusion: Dynamic contrast-enhanced lumbar spine MR imaging provided additional findings
such as increased peripheral disc enhancement, and epidural space enhancement, which cannot be
detected on conventional delayed images. In recurred postoperative herniated lumbar discs, these
findings are frequent.

Index words: Spine, intervertebral disks
Spine, surgery
Magnetic resonance(MR), rapid imaging
Magnetic resonance(MR), contrast enhancement
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