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[Abstract] Objectives: To investigate the characteristics of lumbar intervertebral disc in normal canine on
dynamic contrast—enhanced-MRI images. Methods: Six mongrel adult canines(2 years old) were included in
this study. After anesthesia, ordinary MRI TIWI, T2WI and X-Ray were performed at first for exclusion of
intervertebral discs which had degeneration and deformity. Injection of Gadopentetate dimeglumine(Gd—DTPA)
was applied after ordinary MRI scan, and TIWI scan would be done at 2min, 5min, 10min, 30min, 1h, 1.5h,
2h, 2.5h, 3h, 3.5h, 4h after enhancement. Following the completion of dynamic scan, the superior and inferior
vertebral body, endplate as same as peripheral and central nucleus pulposus were selected as regions of inter-
est(ROI) for measurement. Signal intensity before and after enhancement of each ROI will be included to cal-
culate enhancement percentage, to plot time—intensity curve, to find the peak time and to investigate the
character of signal intensity change. Results: The first peak time of enhancement of vertebral body, endplate
zone, peripheral nucleus and central nucleus was 5min, lh, 1h, and 1.5h, respectively with the peak value of
(172.7+14.6)%, (197.6+39.5)%, (234.2+56.3)%, and (253.5+37.3)%, respectively. Then the curves declined
gradually, as time went by, each TIC started rising again. All ROIs reached the second peaks at 3.5h, with
the peak value of (122.5+18.2)%, (164.7+£36.0)%, (200.6+23.6)%, (220.9+15.2)% respectively, which were rela-
tively lower than those of first peaks(P<0.05). Conclusions: The "endplate delay" effect and "double peak"
phenomenon are the key character of the performance of normal canine intervertebral disc on dynamic con-
trast enhanced-MRI .
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Table 1 Enhancement percentage of different areas of lumbar at a series of time points before and after enhancement
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Figure 1 Regions of interest(ROIs) were placed in particu-
lar areas to document the signal intensities a Rectangular
cursors of appropriate size were used to measure the signal
intensity of vertebral body (40 pixels) and the endplate(12
pixels) b The enhancement in the nucleus pulposus was cal-
culated for three ROIs(8 pixels): superior, central, and infe-

rior portions of the central disc
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Vertebral body
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Endplate zone

A%

Central nucleus pulposus

JHl A A%

Peripheral nucleus pulposus

4515 (after injection )

2min 150.6+21.3 71.6+28.0 49.2+28.6 10.1+5.0
Smin 172.7+14.6% 105.9+29.7 120.6+29.3 17.2+8.1
10min 123.0+20.1 121.2+31.1 150.2+28.3 31.0£21.9
30min 91.6+12.3 143.2+27.4 184.8+47.2 99.2+24.4
lh 76.9+14.6 197.6+39.5% 234.2+56.3V 213.4+41.5
1.5h 63.6+16.0 176.1+49.5 212.9+40.9 253.5+37.37
2h 70.8+21.3 138.9+49.6 187.2+29.6 214.3+33.7
2.5h 85.5+11.6 96.1+24.4 156.5+17.3 173.1x15.4
3h 105.4+18.1 129.4+34.4 173.8+20.8 196.9+18.1
3.5h 122.5+18.2% 164.7+36.0% 200.6+23.6% 220.9+15.2%
4h 107.0+25.1 125.9+29.5 136.0+33.3 158.1+31.9

1D 1AW E Q5 2 AN
Note: (DFirst peak value; 2Second peak value
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Figure 2 TI1WI MR image of 1.2/3 intervertebral disc(IVD)
at six time points(W/L: 970/330, median plane) a IVD was

showed as a low signal area before enhancement on T1WI

image b Peripheral nucleus pulposus(PNP) got brighter at Smin after IV injection of enhancement agent and a low signal

zone could be seen in the central area of nucleus pulposus
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it was at Smin, the difference between PNP and central nucleus pulposus(CNP) was much more significant d As shown

in the figure, the IVD became a intact bright area at 1.5h after injection e At 3.5h after enhancement, the signal inten-

sity of nucleus pulposus(NP) decreased and was lower than

of IVD got increasingly lower but not back to the condition
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Figure 3 The enhancement peak of the
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decreased until it met the turn point at
1.5h, then the curve rose and achieved
its second peak at 3.5h. The enhance-

ment slope of the endplate zone(EPZ) re-
S gion was different, and the Trise was 1h.

As same to the VB, the TIC of endplate

had fluctuated before its second peak,which was presented at 3.5h Figure 4 The time-intensity curve of the periphery

of nucleus pulposus and the center of nucleus pulposus is shown. The signal intensity of peripheral nucleus pulposus

(PNP) increased significantly after injection of enhancement agent and peaked at lh. Differently, the enhancement of

central nucleus pulposus(CNP) remained relatively static before 10min, then rose dramatically and overtook the curve of

PNP at approximately 1h, then reached the first peak.

Both two curves fell down after reaching their first peaks and

went upward again at 2.5h, then both achieved their second peaks
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