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Roles of Angiogenesis and Macrophages in Matrix Resorption
of Herniated Intervertebral Disc

Jin-Seo Yang - Bang Hur"

Department of Pathology, Kosin University Medical School !
Department of Neurosurgery, Hallym University Sacred Heart Hospital

— Abstract

Purposes: This study is performed to establish the histologic characteristics of matrix resorption in herniated
intervertebral disc and to evaluate the role of neovascularization and macrophage infiltration, in especially concerning
symptom duration and radiologic type of disc herniation.
Materials & methods: Total seventy-two cases of herniated disc including protrusion 26, extrusion 24, and sequestration
22 cases were selected. The scales of matrix resorption, and vascularization were devided into 4 groups according to
the extent and grade of each histologic changes. Through immunohistochemical staining (LSAB method) with
monoclonal antibody CD34 (Neomarker, USA) and CD68 (DAKO, Denmark) in serial sections of paraffin embedded

tissues,

the expression of CD34 and CD68 in herniated discs was evaluated.

Results: The incidence of matrix resorption and cell degeneration was 54.2%, which was markedly increased in
prolonged (more than 1 month) symptom duration group and protruded or sequestrated type. Neovascularization,

highlighted with CD 34 expression tends to be random and marginal,

CD68 expressed macrophages were noted in

well-vascularized region. Microvessel density (MVD) calculated by CD34 expression and CD68 expression in cases of
matrix resorption were also pronounced in prolonged symptom duration group and protruded or sequestrated type.
Conclusion: The authors confirm an important role of angiogenesis and macrophages in matrix resorption of disc
herniation, especially in clinically prolonged and more severely herniated cases.
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A B C
Fig 1; Light microscopic features of herniated intervertebral
disc showing hydrophic swelling of chondrocytes(A, H-E,
x400), rarefaction of chondroid matrix (B, H-E, x400), and
cystic degeneration of cartilage (C, H-E, x100)
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Table 1. Degree and incidence of chondrocyte degeneration
and matrix resorption

degree none  mild moderate  severe incidence

chondrocyte 34 39 14 5 58
degeneration(%) (542) (194 (6.9) (80.6)

matrix 33 26 6 7 39
resorption(%) (36.1)  (83) 9.7) (54.2)

Table 2. Relationship between chondrocyte degeneration & matrix resorption (moderate to sever degree) and symptom duration

& herniation type

cell degeneration

matrix resorption

degree moderate to severe(%) p-value moderate to severe(%) p-value
symptom duration

<1 Mn(19) 0( 0.0%) 1( 5.3%)

1= Mn(53) 19(35.8%) p<0.05 12(22.7%)
herniation type

protrusion(26) 20 7.7%) 0(0.0%)

extrusion (24) 6(25.0%) 2( 8.3%)

sequestration(22) 11(50.0%) p<0.01 11(50.0%) p<0.01




A B
Fig 2. Light microscopic features of vascularized area in
annulus fibrosus (A, H-E, x200) and hyaline cartilage (B.
H-E, x200)
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Table 3. Degree and incidence of angiogenesis and MVD with
CD 34 expression

degree none mild moderate severe incidence
case No 31 23 10 8 41

(%) (31.9) (139* (1L ) (56.9)
MVD(M#SD) 40£9.5 2564268 846%60.6 2002+121.6 439£773

*p<0.05, **p<0.05
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Fig. 3. CD 34 expression in well-formed vascular channels

Table 4. MVD according to chondrocyte degeneration, matrix resorption, herniation type & symptom duration

MVD with CD 34 expression p-value

cell degeneration(No) none(14) mild(39) moderate(14) severe(5)

146129.7 245+388 99411054 121.6+166.7 p<0.05
matrix resorption(No) none(33) mild(26) moderate(6) severe(7)

286+772 408+46.2 31.0+209 138.2£133.1
herniation type(No) protrusion(26) extrusion(24) sequestration(22)

43116 3354456 102.0+110.2 p<0.01
symptom duration(No) <INMn (19) >1Mn (53) p<0.05

108£16.3 55.8+86.7




At o F s A #2449 15, 2009

o] © =& wa oFAS WT} (Table 5).

4 717k wWE CD 68¢] & HixE 1709 mgke)
| +ellA 26.3%(5/194), 17§ ©]7e] w7 +
A 4729(25/53¢]) e]H, ©] & CD 68¢] S5 & ©]/de]
v 7]

9%(10/53¢])0]a, CD 68¢] 3% W3S ®el 59
- 5g7] o]tk F7ht ©E o] 3ol whehA,
g 264 Z 39|(11.5%) ko] ZAE=2] CDe8Y] el
W G5y 2499} fE1d 224 F TEE oY
e HOl o= 747} 44(16.7%), 34(36.4%) B4, F
2= AETt Alg 75 CDoge| WS AXEHA
7Vttt CD 689 e Frof] mE MVD #2 A=
o]l A 2564528, FEL o]AtollA] 1353411272 A
FEo] CDe8Sl Wdo| =545 AAER] 71 57t

N FA7] & 10.5%(2/1994),

ofN N A O omv (X 55 et

3 TtHTable 5).

Table 5. CD 68 expression according to chondrocyte
degeneration, matrix resorption, symptom duration &

herniation type

L o orr Ao 2

CD 68 expression

degree (No) mild(60)  moderate-severe(12) p-value
cell degeneration  (0~+1(53) R(90.6%)  5(9.4%)

+2~+3(19) 12(63.2%)  7(36.3%) p<0.05
matrix resorption  O~+1(59) 50(84.7%)  9(15.3%)

+2~+3(13) 10(76.9%)  3(23.1%) p>0.05
symptom duration <1Mn(19) 17(89.5%)  2(10.5%)

>1Mn(53) 33(21.1%)  10(18.9%) p>0.05
hemniation type  protrusion(26)  26(100.0%)  0(0.0%)

extrusion(24)  20(83.3%)  4(16.7%)

sequestration(22) 14(63.6%)  8(36.4%) p<0.01

(D34 expression  MVD 2561528  1353%1127
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