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Histochemical Study on Herniated Lumbar Disc

Chang Nam Oh, M.D., Ki Hong Choi, M.D., Chan Il Park, M.D.* and Yoo Bock Lee, M.D.*

Department of Orthopaedic Surgery, Ewha University College of Medicine, Seoul, Korea
*Department of Pathology, Yonset University College of Medicine, Seoul, Korea

The etiology and pathogenesis of lumbar disc herniation is not clearly proved although biochemical change,
physical stress, genetic factor, autoimmune phenomenon and psychophysiologic phenomenon have been con-
sidered by many investigators. The most important one is a result of pathologic acceleration of normal aging of the
tissue. The present study is aimed to investigate the changes of mucosubstances in normal aging and herniated
disc which might have possible role on the disc herniation.

The materials used in this study consisted of 123 cases of surgically removed herniated disc and 7 cases of nor-
mal control disc obtained from autopsy. Sections were cut and stained with periodic acid-schiff (P.A.S.)-alcian blue
(pH 2.5) for the detection of neutral mucosubstances, alcian blue at pH 2.5 for nonsulfated acid mucosubstances,
and alcian blue at pH 1.0 and Spicer’s diamine method (HID) for sulfated mucosubstances. The results were as
follows.

1. Of the 123 cases of lumbar disc herniation, there was a slight male preponderance over female with a ratio of
1.5:1.0. The most commonly affected level was L4-5 comprising 69 cases (56.1%), and up to three quarters of
the patients the age was from 3rd to 5th decades in which it was rather evenly distn'buted.

2. The time interval between the appearance of symptoms and pperation was less than 1 year in 77 cases
(62.6%), in 32 cases (26.0%) being within 3 months.

3. Histochemical studies of the normal discs showed increase of neutral mucopolysaccharides with reduction of
acid and sulfated mucopolysaccharides in the nucleus pulposus, and increase of all the mucosubstances in the
annulus fibrosus by aging.

4. Histochemical studies of herniated disc showed an acceleration of the changes seen in normal changes.

5. Cartilaginous end plate formation was noted in 46.3% of herniated discs.

The results obtained by the present investigation suggest that herniation of lumbar diosc is closely associated
with accelerated or premature degeneration of the disc.

Key Words : Disc herniation, Accelerated degeneration, Mucopolysaccharide.
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Table 1. Sex and level distribution of the materials

~

Sex Male Female Total
Level

L1-2 1

L34 2 2

L4-5 43 26 69

L5-S1 12 9 21

Multiple 18 12 30
Total 73 50 123
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A4 2 A4 g3t A o FE EB7]191¥ alcian blue
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(PH1.0)9 4 59 5594% Alg3o nucleus pulp-
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Table 2. Level distribution of disc herniation according to age

A

ge 11-20 21-30 31-40 4150 51-60 61-70 Total
Level
L1-2 1 1
13-4 1 1 2
L4-5 1 19 23 9 15 2 69
L5-S1 2 5 3 7 4 21
Multiple 2 4 12 5 2 30
Total 5 30 31 29 24 4 123
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Table 3. Symptoms duration of disc herniation

odedeo] #7138 A nucleus pulposus + P.A.S.-alcian
blue tfzg el A PAS. e Hz2l 33 FAHDHE&
vhebl 2, alcian blue (pH 1.0), alcian blue{pH 2.5) %
diamine o Mol & M2 43 FAHES Jeldlel An
nulus fibrosus & «d#e¢] £7}3lw 4] P.A.S.-alcian blue
fzg Mol 4] P.AS. o nucleus pulposus ¢} <o #&
AE2 945 ¢ 3 alcian blue(pH 1.0) 4, alcian blue
(pH 2.5) <94, diamine Mol A= fAdut-go] Aal 7
&7 bebsih(Table 4, Fig. 15).

2) €88 =@ =3

AAY 289 JHHe HAAez g7 ¥ty
A7}z et +, H, HE AT, +&1, He
2, & 322 3o HAFAE T3

-1) Nucleus pulposus: Alcian blue ¢ 4 ol A} 10¢H o)
FAubg 2.2, 20t <FAurg 1.8& Relvkrt, 50t
of FAurg 1.5 600l AAurg 152 Aol Frhet
W oofAubgol ZHAslE e |AY 5 AU (Table

Table 5. Findings of special staing in herniated discs

Nucleus Pulposus
P.ALS.
Ale.B.

Diamine I ’—

Duration No. of Pt.

Less than 3M 32 ;
3— 6M 22 /
6M — lyr 23 11-2 21-30  31-40  41-50  51-60  61-70 (age)
1— 3yrs 29 * Annulus Fibrosus
3 — b5yrs 11 1 ]
5 — 10yrs 10 M

More than 10 yrs 6 ;

Total 123 g

11-20 21~30 31-40 41-50 51-60 61-‘/7(;;‘ Yage)
Table 4. Findings of special stains in control disc
. Nucleus Pulposus Annulus fibrosus

St‘\m pH10  pH25 o pH10  pH25 o
Pt. PAS Alc.B. Alc.B. Diamine | PAS Alc.B. Alc.B. Diamine
M, 12 + +++ ++ + + + + + + + ++
M, 18 + ++ + 4+ + 4+ ++ + + + - ++
F, 21 + ++ + 4+ ++ + - ++ + + ++
M, 30 + - ++ + + ++ ++ ++ + + ++
M, 35 ++ ++ + ++ ++ + + ++
M, 45 ++ + + + + ++ ++ + ++
M, 84 +++ + ++ + +4++ ++ ++ ++ 4+

Described as +, + +, + + + according to degree of positive stain.
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5), P.A.%.-alcian blue(pH 2.5) | =g Yo+ P.AS. <
AR e 109 FAur-g 1.0, 20cHo] FAHHS 1.2,
50cH el 1.8, 60ulol 2.58 d@o) Zrlstd oA utgol
73tA Jepdc} (Fig. 6, 7). 3ol 2713548 749

annulus fibrosus 2} '8 &=d ojal o] Wew nu-

cleus pulposus o] A A E 4 (cell nesting) ¢} (Fig. 8) «
ZAE F94 PAS. 94 Fn$E B Fo(Fig
7).

L) Annulus fibrosus: Annulus fibrosus$] M®& 4

Fig. 1. Strong alcian blue positive matrix is seen in
21 year old female nucleus pulposus (P.A.S.-alcian blue
stain x100).

Fig. 2. Strong P.A.S. positive matrix is seen in 84
year old male nucleus pulposus (P.A.S.-alcian blue stain
x100). '

Fig. 3. Annulus fibrosus in 18 year old male (P.A.S.
—alcian blue stain x100).

¥ ARAZe FAsle e W3y He 2y 9
20, olge HNEEs F99 AIAF T2 Wge
2 wdso] Uz (Fig. 6) d3do] ZFsistw oz
& A X+ alcian blue g4 JAul L Hojn 99
AR Fle] FHE 5 Al (Fig. 6).

) Cartilage end plate: 719 €22 ¥x12 BH
Aa&® 37w 57#(46.3%) <l Al & cartilage end plate
F 43Y 5 e ol dye fde] gk

Fig. 4. The cells are undergoing cartilaginous
metaplasia in 84 year old male annulus fibrosus
(P.A.S.-alcian blue stain x100).

Fig. 5. Weakly alcian blue positive matrix is seen in
84 year old male annulus fibrosus (alcian blue stain
x100).

g.
tient. In the left upper side, annulus fibrosus is seen,
which shows like collagen fiber and have small
elongated nuclei in the direction of the fiber
(P.A.S.-alcian blue stain x40).
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Fig. 7. P.A.S. positive substance encircle the chon-
drocyte in 46 year old female patient nucleus pulposus
(P.A.S.-alcian blue stain x100).

Table 6. Appearence of cartilage end plate

No. of cartilage

Age end plate No. of Pt.
11-20 4 5
21-30 16 30
3140 9 31
41-50 11 29
51-60 14 24
61-70 3 4
Total 57 123

2) Y2{7|2inte| WA : =X (Table 7)o A Bt u}
s} zro] W7 z2kz HyYA wWsiel= vl A eatch
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LHole 2239 HY G F g Ed Bg g
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2 distelz Aed v Ao, o= A F4s
A FEHE AL g€ Aoy AR M43% =g
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€ dTAEE A B A7, B9 HE FAs R
o 174 Y-E 684 71A] A s 9l 3 d A} 734 (59. 3% )
2 WAHEst e 1,59 @Wskch. Finneson”o] 14
ARE 708 71R Y 208 2E25 82 F AT 7%
Ao 2ag vasd ¥ dFdde gAY 3
A E7} od He e vegrh d¥HEAEE 2
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Fig. 8. Cell nesting is seen in the nucleus pulposus in
41 year old male patient (P.A.S.-alcian blue stain x400).
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= s, E dg AFe A 45237 o
wel HA st Taylor* 52 2t @252 A 4—
5 837 % Al 5 239 AF70elA wys A,
o] ¥-9i7t HAA22 EAstE 4F AutFd 23l
273 Fubel) gk¥-& wo] wrow, vertical compress-
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% d3o] 71 ¥4 % P.AS.-alcian blue o] 2 4 oj 4
P.AS.e34, alcian blued 4 7} diamine & W] A4
L2 g PSS Molve VS YAIHA Fw
@25 WA FA HY o F R AN HY O F
7} oizte] Zrbsle ARE HAFz s 7
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Table 7. Degree of stainability by age and duration of symptoms

R Nucleus pulposes Annulus fibrosus
Stain
pH 2.5 L. pH 25 L
Age Dura. PAS Diamine PAS Diamine
~ Alc.B. Alc.B.

M 1.0 25 1.5 1.0 1.0 1.0

1yr 1.0 2.0 25 2.5 1.0 1.0
11-20

Syrs 1.0 2.0 2.0 2.0 1.0 1.0

5yrs 1

3M 1.3 1.8 2.2 2.0 1.3 1.0

1yr 1.5 1.7 1.7 1.9 1.1 1.0
21-30

Syrs 15 2.0 1.5 1.6 1.3 1.0

Syrs 1 1.3 1.3 1.0 2.0 1.0 1.0

3M 1.3 1.6 1.6 1.6 1.1 1.1

lyr 1.9 1.6 1.3 2.0 1.1 1.1
3140

S5yrs 1.6 1.7 1.7 2.1 14 14

Syrs 1 15 1.5 1.0 1.5 1.0 1.0

3M ' 1.7 17 14 2.1 11 1.1

lyr 1.8 1.5 14 2.5 1.0 1.3
41-50

Syrs 2.0 1.5 1.5 2.3 1.2 1.2

Syrs 1 2.0 1.3 1.8 2.0 1.0 1.3

3M 1.7 1.4 14 1.9 1.0 1.0

1yr 1.8 2.0 1.6 2.6 1.0 1.0
51-60

Syrs 1.9 1.6 14 2.3 1.0 1.0

Syrs 1 2.0 1.0 1.0 1.8 1.0 1.0

3M

1yr 2.0 2.0 1.0 2.0 1.0 1.0
61-70

Syrs

Syrs 1 2.7 1.3 1.3 2.3 1.0 1.0

To show the degree of stain positivity objectively, mean value was described after numbering + as 1, + + as 2, and

+++ as 3.

2o AKesonV %o B9 U3t AHAE Eold, al-
cian blueg o] ofAwr-g-o] Eao] ZUA H{& ¥
3i=1) o]a) g I} A (cartilaginous metaplasia)L annu-
lar fibere] W&ol Alztgicta sdod, A4 Og=
T3 3% d2F #xe AL vz fAHE, A
A4 dzFe 23 o] £ Ao 3 dH3 & HEY
gz Brle oA, adx 4 d3F9 HEe v
gicta sl sld 709 955 ¥ 24 o
< A HgA wE B Az Y™,

23 ZA¢] nucleus pulposusql 7} =3+ annulus
fibrosus Q71§ &dAH e rHErle Y52, 24
A2 2% mucleus pulposus2} annulus fibrosuse] 7
& 9y TEsrle g Taylor? 5& 3719 ¢

2% #Ae 309 =39 of wbo A cartilage end
plate 8¢ |3 F iz g, & 479
¥ 574 (46. 3%} Al cartilage end plate 38 & @
¥ F ddA FAL AAE B Tz, L A7
29 A4 dE=FelA Jdebd s H3E B 5 9l
gt &&% FrigdolA Al EAi(cell nesting)7} 2 B3
Hog WA AMAEe| chondroma® 2 ¥3d Axe 3
A yizel Hged@ el N ELE Y URTE =
A d3FY 70 R FE Rl AU =44
BAY  UAAAL, HEide 37 R FY4A9 54
7t B 712 A YELR, ol AR RIE
§lo) ko2 Fo dFHer & Ao Alud,
@25 B39 F0H = YA HAASE W
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