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A2 st H(Fig. 1). =3 2&35 74
2 Aehde] ghut A ol w2t type I (mi-
nimal form), type I (mild to moderate form), 2] 3.
type Il (severe form) =& #-5F3}gich o)u] 7 7L &=
g F2ge] A A<l =719k B ¥l type I (Fig.
2)& 7Aohd == Al 2ol HgE shate] gAY v AR A
2, type [ (Fig. 3)& 7Zhdo|t A7 el gk £
gk oiubE FAEY 2 A =0 AR ¥ AR, 18X
type M(Fig. 4)+= 73=hd= *lﬂL% A bt e
WP A7 AY 2 A7) w5 A% A2 Aol

}..

1

2 =

ZF 1224 F 49

o] 714 (58%), o] 134

TR

(11%), #FF)=3o] 3H(29%), 2153 o] 294(1%),
Fe]&3o] 14(1%) 2 FAYF T F53 o] AA ] ¥
& A e 538 F3] =4 #RFAUG
(Table 1). &% $x|o we} £73S o, L4 57} 64
(52%), L5—Sl1o] 33¢]|(27%), L3—47} 134(11%), L2
—30] 8%|(7%), L1—27} 44| (3%) 2 L4—59} L5—Sld
A FZR G 7) AA Y oF 80%5 AR Bt AR =
7Aehde] shit A xo wle} BR3S u, type I o] 444
(36%), type 117} 4349(35%), type 7} 354 (29%) =
FE=E A F2ge] G WEko] 1Y A4S 2
2 o 772 vwsly-S o type 19 &F 77%(34
/44)2} typel. 2] F 65%(28/43)7} FA3olelom,
type M) 7% 26%(9/35)7ke] ZA13o]gdct = ZA‘;&:
o2 BRE A diFEo] type | =& type 04

a b
Fig. 1. Schematic diagram of various types of disc herniation.

c d

a. central disc herniation :note the center of herniated disc to the midline of the spinal canal.

b. posterolateral disc herniation:the center of the herniated disc is out of the midline but within the spinal canal.
c. lateral disc herniation :the center of the herniated disc is beyond or within the neural foramen.

d. bulging disc:diffuse, circumferential, sometimes asymmetrical extension of the disc.

Fig. 2. Type | herniated disc, central type.

Axial T1-weighted image through the L5—S1 disk shows
herniated disc of central type. Note no displacement or com-
pression of the thecal sac or nerve roots.

Fig. 3. Type Il herniated disc, central type.

Axial T1-weighted MRI shows focal asymmetry of L4 —5 disk
beyond the posterior margin of the vertebral endplate to the
midline. Note mild compression of the thecal sac but no com-
pression or displacement of the nerve roots.
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= type M8l A-$+= =&t} (Table 2). ¥HH
Zhke] A% J’ & 12245 118« A T2 7 5—"3”‘3"’"
5735 ZHAag B A 4o 4 5t AAF A5 7}
=2 59ch

o &

LFF7tH GEFL 1 2F A= ot vstdy s

Table 1. Level and Direction of the Herniated Lumbar Disc.

Central Posterolateral Lateral Total
L1—2 2 2 0 (3.3%)
L2—3 4 4 0 8 ( 6.5%)
L3—4 8 5 0 3(10.7%)
L4—5 38 24 2 4 (52.5%)
L5—S1 19 13 1 3 (27.0%)
Total 71(58.2%) 48(39.4%) 3(2.4%) 122(100%)

Table 2. Type and Direction of the Herniated Lumbar Disc.

Central Posterolateral Lateral Total
Type | 34 10 0 44(36.0%)
Type |l 28 12 3 43(35.3%)
Type Il 9 26 0 35(28.7%)
Total 71(58.2%) 48(39.4%) 3(2.4%) 122(100%)

type l:no or minimal compression on thecal sac or nerve
roots of herniated disc.

type Il :mild to moderate compression on thecal sac or nerve
roots of herniated disc.

type lll : severe compression on or displacement of thecal sac
and/or nerve roots of herniated disc.

a
Fig. 4. Type Ill herniated disc, posterolateral type.

AEE o : FEFE HES

A

Hdyge g v g U HF93H-L o} 53 (extruded
type) 3} A543 (free fragment type) 22 T2 5
A2 (5, 7) =3 1 W3kl aet FAY, F53, 19
3 9&yYFog FEIAS vk aFF7A GEFe
90—95%7} L4—5 <} L5—Slel| A}, 18] 5— 0/ A&7}
L3—4oA] A= A2 ez glor
L2—-3o A A s}= A= olF %1:}_,_}_ 5]1 ok
(6, 8). =3 dj o] F4= AE=
5% —10%7 =l A, 18] 3L 9’]""“*‘] ‘:’L"gﬂb A==
E AL R =HoIUrh(6, 8). T2k HF-Fo] WA o
olut A f, Fhg FEFo] = AT FA F2H] =
A W) AEE = Ao E G A gloew, aeba 7
©$E30 A diFEeA F2iwe] YA HstE #F
g g gloh Bas s glok(l, 9). F7kghe] =4 WS}
= A7 FEAAAY T2 720 A 39 Az =r}
Zastal F7hie] Folzl ol AL A g
T dek(5, 9, 10).

A} Fe 79, ARF, 28 434 Z‘"—jjf°i:l"
REo] i), sae a2 85-90%F A she
3 79 WA (collagen), proteoglycan> 2 ?-/‘35101
U FHAA 22 AFA LAY F = A (ge-
latin) A FZ2Z o] slo] A ol A& 5 3l
= 5Yo] it} o2 AL A F-Fol B A 0T
o] FupZo) HAH AA3IH (1, 9-11) A1FH 34
o] T1 Ax3AddA= T2 A= A =E Helblivt
A 157 ko2 Qs T2 7z A ZAs
ZEE vYeldA Hok 59 7YY A3 ES HEE
o] A% T1 73z34= T2 73Z34 EFlA 2A4 37
ﬂ"ﬂ vl &) AV k7 A *‘4'7%51‘4(3 4,9,12). Af&
L Ao zA] oF 12—-15702] =35 (lamellae) 2 T4
Ho] M E gdd] dFd= o] 't HAFEF o] FL 3

Sagittal T1-weighted (a) and T2-weighted (b) images show a soft tissue mass contiguous with the L5—S1 disk projecting caudally
behind the S1 vertebral body. Axial T1-weighted image (c) shows marked protrusion of the L5—S1 disc to the left of midline, with
severe compression of the thecal sac and obliteration of the left S1 nerve root.
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MR Imaging of the Lumbar Disk Herniation: Relationship
Between the Direction of Herniated Disc and Pressure Effect on
Nerve Root and Dural Sac’

B.H. Cha, M.D., M.Y. Shon, M.D., K.W. Kim, M.D., M.A. Lim, M.D.,
K.R. Kwon, M.D., $.S. Kim, M.D.

’Department of Diagnostic Radiology, Sunlin Presbyterian Hospital

Purpose:To evaluate the relationship between the direction of herniated disc and pressure effect on nerve
root and dural sac, as seen on MRI.

Materials and Methods: We retrospectively reviewed lumbar spine MR images of 122 cases of lumbar disk
herniation in 75 patients MRI findings were analyzed with regard to the relationship between the direction of the
herniated disc and pressure effect on nerve root and dural sac. pressure effect on nerve root and dural sac was
arbitralily divided into three types. Type | was defined as zero or minimal compression of nerve roots or thecal
sac by the herniated disc;type Il was defined as mild to moderate compression, while Il was defined as severe
compression or displacement of nerve roots and/or thecal sac.

Results: Of the 122 cases seen in these 75 patients, 97(80%) were observed at L4 —5 and L5—S1. The cen-
tral type(71cases;58%) was more frequently observed than the posterolateral type(48cases;40%) or lateral
type(3cases ;2%). The totals of types |, Il, and Il were 44(36%), 43(35%), and 35 cases(29%), respectively. Sev-
enty-seven %(34/44) of type | and 65%(28/43) of type Il were of the central type but for type lll, the correspond-
ing figure was only 26%(9/35).

Conclusions:On MR imaging, most of lumbar disk herniations were observed at L4 —5 and L5—S1, with a
predominance of the central type rather than the posterolateral one. Most of the central types were either type |
or type Il.

Index Words: Spine, intervertebral disk
Spine, MR

Address reprint requests to : B.H. Cha, M.D., Department of Diagnostic Radiology, Sunlin Presbyterian Hospital,
# 69-7, Daeshin-dong, Puk-gu, Pohang, 790-100 Korea. Tel. 82-562-44-2662 Fax. 82-562-44-6864
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