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Microvasculature of Human Menisci

Sang Hoon Kim, M.D., Hong Sik Cho, M.D., Han Young Lee, M.D*,,
Ki-Bum Lee, M.D.**, Byung-Hyun Min, M.D,,

Department of Orthopaedic Surgery, Depariment of Pathology™™*
Ajou University School of Medicine, Suwon, Korea
National Institute of Scientific Investigation™

ABSTRACT: Purpose: To evaluate the morphologic measurement and microvasculature of the normal human meniscus in
Korean and to compare the difference of microvasculature according to the age and anatomical focation.

Materials and methods: Menisci of 21 cadavers divided into 3 groups according to the age. Each meniscus was divided into 10
parts of which the width and area of microvasculature were measured.

Results: The average width of the medial and lateral menisct were £0.49102.92 mm and 10.55 % 2.05 mm, respectively. The aver-
age area of the microvasculature measured 20.29+ 8.44% in the medial meniscus and 18.99 1 7.03% in the lateral meniscus. The
microvasculature of the medial meniscus was most abundant in the anterior horn and least abundant in the posterior hom (p<0.05).
The lateral meniscus showed the most vessels in the posterior horn {p<0.05). The microvasculature of popliteal hiatus was not avas.
cutar but hypovascular. The area of microvasculature decreased with increasing age in all parts of the medial meniscus and body and
posterior hor of the laterat meniscus (p<0.05).

Conclusion: Differences in the anatomical distribution of the vessels were noted of both the media) and lateral menisci. The area
of microvasculature generally decreased proportionally with increasing age in both medial and lateral meniscus,

KEY WORDS: Menisci, Morphologic measurement, Microvasculature

Fotol #2 AZlAE xdo] FzSa A,
WY ATe) BY ke £4 B9 gu) 2
E'd 'Il—r°|| wet 2302 JS werke geA Ak

g AF &) 2B} Qo] e =FolM wrdY King™> $& 4% 2244 083 & &332 K
AEL FAEA AN BEG] Skt 72 Aol AFAQ) 242 Wy dSYo Ha HXE AH3
AAE| R Qe sereo) upgka) HIoe wdd dge dok. AR gt Age] 3 £Xoll g d7E HlG
&4 A 48 Y 929 dAsRde Hed ey =f A2 2 Arnoczkyt Warreri e Abdl @2 4
WS Ny AFe 24 F8Y 25-30%, 95 vy
AT A FAR 25%4A FAo] FYgrtn P
on, Clark® Ogderi™2 A4l HaL Ha) 294 %

it
tu mH
<t o
Olﬂ

Moo=

feto

* Adress correspondence and reprint requesis 10

Byoung-Hyun Min, M.D. 3~ g ool Pio] ukdAd AFo AA ARFL B
Department of Orthopaedic Surgery, School of Medicine, H 2w Sofl= =wH Sl .09
Ajou University, San 5 Woncheondong Paldalgu, ol £Xsht 2 Fole 7 "'T 1/ %q‘_ﬂ i 2283
Suwon, 442-749, Korca o 2eu wd A9 4@ $Eq) U AF 3 o
Tel: 82-31-219-5225, Fax: 82-31-219-5229 2 Az g ©E o] X rlolo} wE Wl g

E-mail: bhmin@ajou.ac.kr

— 52—


mailto:bhmin@ajou.ac.kr

AT vlulatRd o) ool MAE A4 B4 Ao
83 BAg B 40Uy 9B Yno) LIS
Bhof )R8 Ao} uhE Fol Y % volo) mE
2Aetnn) sk,

i Py
A )

AT o P oy
A7

T Bt AL dRLolA B P BHE B £ 21
Fo| Abgjoll A ESgh A AF L e s, A
Y ofde] A3 Z1EL AL £ 39 oulel AREM &8
e 3y g od=Ho] gln, =4 85 A uigdad dF9
Eatol gl A2 FHon o F Ay Yol A},
gala 5 =22 84 HAL sksAel Ak BT As
Ak}l el 3T FFIAESH 104 ) 304
ulgke] 74 Bk} AFL A 1702, 304 oA 504
oigkel 84e] WA AES A 22202, 231 504

Figure 1. Medial and lateral menisci are divided into same
sized 10 segments.
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Figure 2. Measurement of width (A) and red zone (B).
R-ratio(%) = B/A x 100
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Flgure 3.(A) Hematoxylme Eosin stain of meniscus ( x 100) B: Immunohlstochemlcal stain (CD34) of meniscus { x IOO)
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(2) Immunohistochemical {CD34) ¥4

Immunochistochemical G4 H % 5] AlEo] ME
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A3he R 2P A5E 22 & = Ak
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e} La AT AEH £ & 247t ol o] Hpgte
2 AsA Fig. 2).
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H-E 941 CD34 M-S A8 vigdd A3 8%
F3 @ojg oA BER image-prd plus(Media
Cybernetics, Silver Spring, MD}& °]§35d W& ot
€Y QA 25 Y AT Zzte] TN By
AZo dE FARG AZ AARE ol 7k He vk
P4 dFe FEy AANCE Astgon o] BAM F9
o f1A8l A HH F @Al Y (vascular lumen) 2
#$ug ¢ U= FHog Iy A3 Y FAR A
2@ perimeniscal capillary plexus(PMCP)Y& &ls}
Aok, il AAGA fEA AFe S et o
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AB)E 89 27 Y3190 B/A 3 g8l 228
= 399 R-rati®& A2 ol & FHsd(Fig. 3).
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Popliteal hiatuse] #F3te 5919 R-ratio™
16.63(6.16% &350 o} 2 23 d3 £ 3 v|&
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(p<0.05) (Table 3).

Table 1. Width of medial and lateral meniscus
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7 Width (mm)
one MM LM
Anterior Hom 838 1.79 10,03+ 1.67
Body 9.96=1.92 11.29+2.40
Posterior Horn 13.40+2.69 10.091£1.54
Average 10.49£2.92 10.55+2.05
Table 2. Red zone ratio of medial and lateral meniscus
MM LM
Zone
Red zone (mm) R-ratio (%) Red zone (mm) R-ratio (%)
Ant. Horm 1.93£0.53 24.44110.14 1.87£0.58 20.04£6.05
Body 1.97£0.64 20.23£6.99 1.81+0.57 16,501 5.58
Post. Hom 2.10£0.68 16,16 £6.06 2.07£0,66 21.25+8.58
Average 1.9910.62 20.29£8.44 1.941+0.61 1899+ 7.03
Table 3. Red zone ratio of medtal and lateral meniscus between the age groups
R-ratio (%)
Zone MM LM
Group I Group II Group 111 Group 1 Group 11 Group III
Ant. Hom 31,372 1038 22.29%9.83 t8.91£3.96 21.36+6.44 1998 +5.22 18.29 £ 6.65
Body 24.68 £8.49 20341417 [4.67%3.45 18.71£6.09 17.671£4.07 11,54 383
Post. Horn 20.17£7.52 14.84+3.47 12.86+4.03 26,141 1033 20.73£5.50 15.24+5.76
A 253976 19.28 £6.90 15.44+4.43 21.74=8.19 19.29+5.01 14.63+5.99
verage 20.29+8.44 18.99+7.03




=
o
_I:.i
uo

St eEX B 7 A A1 E 20034

9] #EE &R Zalc. £ gkda} Ao HF
3 Al w2 zpolgl Al k2 Wl i ATl
= Ajgkdol Ak, Aapes o Eﬁ'fl A AL vdstnzp
1o A g} AFS TR NEEE
ahaAl 3kl ok gkt AZE L E.“é"ﬁ‘} A7 glel #
22 o5 Ao FIEAR vt wed AS
| dEE JEFAe) BAGH Ye FAL HE FFR0)
B4 P FE olo)FE e A e BEe
AR S A5 Al B2 Y FE9 A
ol WS v dEe] 3¢ Azl e F5Z
g Ryt dagcde A8 ¢ 5 Az ol AN
YR 2EFE 3PRE 3l FYse Yud A
ol wsh Azt A9 FAGIA g} A2 FYsT
g3 olojoll AF RARE S AW £39 UHS HE
d4 gn g g Sl gy 429 uins 43
FYste ol F2 A4 EAste Aol AR 9)&
B 2EI} B ol dHEls AR F5d0. ¥4
o} A4 urgdAd Age Fo] Hztx xR vl %LZMW
EA%H 0 Folad ks ALda el Bxse

A A9 (red zone)7} WHAA AT WG} AR JEI—'
FZolN BARHOZ Gl AolE BolA GEdE A
Ao EAstd g £X9 gl v ¥z Zol o}
& 29jo] #)3] W] dEeletn 3L} oje WS Wi
2 Azel Fzo) gA &4 #& ¢ QAde & 49F
7 A& Hote] ¢ o] F9l9 B AT F§ Al
Fxake 24 A7 2-3 immels] thE gelel vl 2
Fr(healingyt 7bsdt 971 duldes Foe A&
ojghtd Bk FEd g WAL AgeEr =) ¥ F
RE Aoir},

91 g 99 F$ S g AN 99 A
Ztx) A8 el F404 vay 4P Z& 7HH7] 9
ol ¥zt 83 BX¥7} F7lse Aoz FAHH A
B¢ 9 gk AZ £ 959 &4 (popliteusy]
F3 599 popliteal hiatus?t A #37] W& 3%
g 29 445 Blgn "G 8 dFlA So]
gst He o wigd dFo ¥ %9 popliteal
hiatug} Arnoczky™ el JFHE avasculadt”) &=
B d hypovasculastths zdd, ol popliteal
hiatus] 4 &9}2o] Falglojs] Ao FP317] o
Foll £9429) sl YA AZol Hafeo] Q= #d
3FE R P F92 Reln ol P FHPS
Arnoczky el 2@z @de wdd dAFel 49 ¢
(horizontal plane) 2.rhe 33wl (coronal plane} 2]
PEE T8 B A& e & o

A4 o g} Aol gg Ao wkgAt gl diF
F BZA AdelA BA kel BAleiA 2 Ael g Fansly
159l 7S AR& T Qo) S el whet whgd

o ml ok H* 2

S

AZe] P PEE Bhde G2E Boly oE k3
e WY Ao H #3S dysie 71de sE
A 4 & zolth. o AR Fotoll wHE A F
Y Ty 9EY dFe A TN #REHID Ve tﬂ
U 9k g9 2 ARela 22ja o F ved
:'—94 78—:- FolA 7HE FAE vt gEsEd ol
%9 % T Wt A3 &gl BEle IR
;9; -rl"]g} S8 AV A& AR FRASG 2 ATA

F agTe) 74 F 1AlelA 104 Alele) A Foll M9
A7 TPFo) A2 Kol YR dBe] BA B F
A FRe g ¥ete JehlexE 932 ekl
e Zadov] 3 c>I‘>II i ALHA A7E Fal 2]
2 2o e A3 €3 £xo Wsr A
A9 &4 7l 0-1“1?}“} AFE FEAA AT 2L
Argol 7hsd A8 Atg 5 & vlelct.

<! =

B A9 T3 32 9 439 dRgy s w
B Zo] & g AZdA HF10.4%£2.92 mm,
WA Ao HF 10.552.05 mmz £73
of Y& ukd d29) A £Zo2 drE 0 o)

A FeS Hsle Jor & gy A2 B¢

3 Fztol] vl AHE7L g2 HelE A AE W
Act.

EF At AZe I X7 AYol Frkgel vl
Bhela 2ol 353 9 X TAlgie) iy S35
Z ghhd Ao MR 9 wigld AFY FAUM F
AR AAF BAYULS A4AE ¢ 4 Udqden oA
Clark 3} Ogderf o] Bug uio} Fgste] & off Q3
dE9] B9 34 (degenerative process)e] Y4 7]
Aoz ALY old F AFHY AFXE T Y
AL &£39 71 Wi olslie} AFo| g M2 B2
Blo]l g 4 9lg Zelat Al Hc)

rNgg,;P,lo_,

=
N
o}
z,

b5

REFERENCES

1} Appel H: Late results after meniscectomy in the knee
joint: a clinical and roentgenologic follow-up investiga-
tion. Acta Orthop Scand Suppl, 133, 1970.

2) Arnoczky SP, Warren RF: Microvascuiature of the
human meniscus. Am J Sports Med, 10: 90-95, 1982,

3) Arnoczky SP, Warren RF: The microvasculature of the
human meniscus and its response to injury. Am J Sports
Med, 11:131-141, 1983,

4) Clark CR, Ogden JA : Development of the menisci of the

— 56—



human knee joint. J Bone Joint Surg, 65(4):538-547, 1983.

5) Cox JS, Nye CE, Schaefer WW, Woodstein IJ: The
degenerative effects of partial and total resection of the
medial meniscus in dog’s knee. Clin Orthop, 109:178,
1975.

6) Fairbank TJ: Knee joint changes after meniscectomy. J
Bone Joint Surg Br, 30:664, 1948,

7} Gear MWL: The late results of meniscectomy. Brit J
Surg, 54:270, 1967.

8) Jackson JP: Degenerative changes in the knee after
meniscectomy. Br Med J, 2:525, 1968.

9) Johnson RJ, Kettlekamp DB, Clark W, Laverton P:

ot prEal ABe ¥H 2E ZME
Factors affecting late results after meniscectomy. J Bone
Joint Surg, 56-A:719, 1974,

10} King D: The healing of semilunar cartilages. J Bone Joint
Surg, 18:333, 1936.

it) Krause WR, Pope MH, Johnsoen RJ, Wilder DG:
Mechanical changes in the knee after meniscectomy. J
Bone Joint Surg, 58-A:599, 1976.

12) Ramani P, Bradley NJ and Fletcher CDM: A new mon-
oclonal antibody to endothelium: Assessment of its diag-
nostic utility in paraffin sections. Histopathology, 17:237-
242, 1990.

M Wy UEA GBS HEEHOR NS ¥

21:|1°I MJHIOIIH “*ﬂc‘

OIME B FUE DEE 5

oM 2F MAAHel @i S22 ELES U o UM

Aot CHof: dHalAM 18, HEHEY AX, EUEX

HE= A3310] Ol & AYW=R 3Z22 L5

= S0l 20.29:8.44%, 10l 18.99t7.0390ICH BT SIFol WE B BEE Bl 2% B
of By BEJI 1A ERSAD(p 0.05), A5 AR ?r:zm o

IRlct, AO| ZIIUSE v
A2 AFo 2NN BY BT} BasE Ao L}EHc}(p <0.05).

ZE: WS Y oS w3 BB EEE AISEH ixlol w2} LRo0) Aol ForEl wat ST

ZE EABI0] 12D} S ST ¢ R(o] 0}E XH0| B b

- 2= T

BEI7IE SR5I%U20(p 0.05) s2=2F
e, MR, 4 25 E2 FET AL g




