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Histologic Changes in Dog Intraarticular Patellar Tendon Transplants
—Its Light Microscopic and Electromicroscopic Findings—

Yeu Seung Yoon, M.D., Jung Ho Rah, M.D.

Department of Orthopaedic Surgery, Yonsei Universtiy Wonju College of Medicine,
Wonju, Korea

Reconstruction of the anterior cruciate ligament (ACL) with patellar tendon (PT) is a
common procedure of the symptomatic ACL-deficient knee. Questions regarding graft
incorporation, viability, and nutrition of the transplanted . tissure are of concern. This
relateds to the graft response to its new intrasynovial milieu and its physical forces.
These factors were studied in a 10kg, 5 Mongrel dogs using PT and were evaluated
with light microscope and electromicroscope. The follwing results were obtained :

1. Many differecnce were demonstrated between ligament and tendon in its crimp

patterns, number of fibrocyte and shape of cell.

2. Transplants from the 2 weeks period, the transplant showed the normal PT crimp
but no fibroblasts were seen centally. However, round to ovoid cells were visible
on peripheral margin of the thransplant.

3. Transplant from 6 weeks period, the transplant showed ACL like crimp pattern in
some section and cellularity was greater than normal PT and cell shape were very
similar to native ACL predominated.

4. Transplant from 3 months period, there were no differences from 6 weeks findings.
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F&dA R v AToE ARIHHUL
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(1) S843 % Yy

AE 198 FA 10kge 34 FFA 59t
& o] &3l Ketamine(15mg/kg)e =&FA13t4
AA oA FEA MDA AF 1/38& A
A3 AR eADE FYAY BP9
#el &9 duPglel FF5A sAHFig.
1). 2tzte] 8L 27, 4F, 65, 314 Q2
2 Az $AAL M3 BHEBUAA A
Ao 1vlgle dxFoz F4 ARAA
Ao} &RAE AHA}FAG.

(2) HofpioIy R TAHOIB

FHPu R AAL B3] Astd AHHG
sample€ T2ul@dgdd nAF | FA4A 3w}
EANY-d2R d4e 39 FHEvZEFG 2y
A(collagen) 2 %& ##317] 918t HP €73

& AMEEtY X100, X400 Wi€& 2 #EAI}FYLH
ARG 23E #2317 A8 sampled 0.
3% glutar-aldehyde §%o TAsH o, AxH
"m73-& JEM 1200 Ex-II Electron microscope®
AH&-3tA T},

Fig. 1. Patellar tendon transplant into rabit knee thou-
gh a small arthrotomy.

2 7

(1) =38ty oA

A ARAAAR Y] FeFET B (sinusoi-
dal pattern)2 €/8ET 23717 o gon A
XY 2de F=2 4% Ev gHe¥oldey o
A7NEe BUIL HRoHHEY = BIRHFig.
2-A, 2-B, 4). ¥ &MAANE AEF7T A
AT B HUUFAY HFY mYo|A)
(Fig. 3-A,. 3B, 5). €F 254 A3 &40
HNe FE€Fe€d 3 (crimp pattern) & W3¢l
FYRAMNE AFoIMET} R Yoy HARE
AME 19y 2o AXE LAY & QU
¥ 4FANNE FEFed 3 H3le F
g3 ggtod AExse @l F7iH ey
AT EXHA HAR Bl ol F RN
T F7190] U3 A XY B 4RI
v =3 2gg BAFUL(Fig.6). €F 6574
Ne FEFET F49 dfdAe A4A
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Fig. 2. A. Midsubstance frozen section of normal ACL;mws round or ovoid shaped fibroblast and its crimp

pattern (H. E stainging X 400).
B. Electron microscopic view (X 10K) of normal ACL shows round shaped fibroblast (F) and compact

parallel collagen fibrill bundles (CF).

Fig. 3. A. Midsubstance frozen section of normal patellar tedndon (H. E staining ; X400)
B. Electron microscopic view of normal patellar tendon shows irregular or spindle shape fibroblasts (F)
(EM. X 10K).
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Fig. 6. 4 wks after transplantation shows increased cell
numbers, ACL like cell shape but crimp pat-
tern is not typical.
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Fig. 5. Midsubstance frozen section of normal patellar
tendon (polarizing view X 400)

Auhel FALG F4E BRI AEFE 457HR
o o F7te Fdolv B 439 8 A7}
AN HFig. 7-A, 7-B). €% IHEA AHE <
ARANE 649 2334 FeFed ¥, A
x9 A7), BFEAAA E ole EUA ZR
=2

n F#

T &3d AWARAY BN E €8
A F99 7R A7t 2AE & AHNL(Pes
Anserinus), WE ¥, dELZ, FFINF
€ A8t ged ojEo] AHRE FE olfe
NeAoz 7717 41 Ay B=rt H93)
o o] Fol = &5 (viability)o] o e F
AEAoIY allograftE AM&3gEed £ & e
oA Whg Fe HAARNS 52 HE F
£t FHol AHoAdd. 18y oit § FE o
fre o8 Qdl, d, 295 AY RFAIF =3
& 427 = “dense, regularly arranged connective
tissue” 2k Holn AX o] ojH FHAELMY 22

— 805 —



Fig. 7. A. 6 wks after transplantation shows relative hypercellularity round or ovoid shape cell and crimp
pattern shows similar to the normal ACL (H-E; X 400)
B. It's electorn microscopic view shows oval shaped fibroblast (X 8K)

ZF oz FHF3Yh Wilhelm Rouxe? 19059
“law of functional adaptation”ol W3l A g 3tH
A A9 23L& 1 75 wetd 727} 43
o2y AFeog 2AAYD R3O Amiel
e EZE o]4% A¥A €M) 84
A A AL ALY FAE =Ho=
walgon 3o o] “Ligamentization”olgt &}
Ak

19843 Amiel 52 EZAHEE F3o olE
A Addl = Wiy = E8H AsEd £
< A B FolHol Ueg HANAL. F
zAgA oz A A8 2 283 F§
(crimp), YAE Wol(collagen bundle width)
ol A ztolo] Atk BRudtHch AL
AXe FE(crimp)o] 456—60 umAEol™ 1 a
mplitudex= 5xmPxo] &7HL crimp period
7} 120 #mo] 3L amplitude”} 15 #m A Eol9 ¥
ARAAA A e AEF7H O B HERY
o] 943 F& BIY¥EAH didd &MAdAME
W3y woko] F g Aolgt e I Ao|HE B
PR B AAEY APINE o] FAolHE

#3#¥ & UNHFig. 7-A, 7-B).

A31eEQ ztolFoz MY AR oA
£ type I collagen®] 12% <% ¥t &M AA =
5%uTrol® GAGS #Folu A E¥Ue] DNA
o] AUz dRY o B Aoz
Basch ol AWAAANN I AR AR
A H gAstE Aoz f4E ey #
Aol 23 GAG7F ACLY BL Aoz vy
FEA P BAho] Aohn A =3 A
Al R QI thol = DHLNL(dihydroxylysinorle-
ucine) 3 #o] 3 HLNL (hydroxylysinorleucine)
o]'} HHMD(histidinohydroxymerodesmosinee)
ol Aol &AM E 2 & DHL-
NLeo| #%& A3 HLNLolY HHMD#HL Bt
2 39t o3 & collagen cross linking®] #3}
v ZFW3ly F8% A8V H2 Jded o
g A38tA Wsle 23 g 023l 23R RH
dojdtin 3 &% 3FAdE ojdd &Md
9] DHLNL® HHMD®] #3Fe] A4 A4dArd
e} vlsEttn Busta Qo

o|3) & “ligamentization effect”= #89 (syno-
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vial fluid)e] 43¢ 9FL At 339 FA
o 7)AA ¥ (mechanical force)o] 8% A=t
1% sy 714 §ol glelx ol § Wst o
ojdga s B =89 AN E 7143 3
o] Qlolx ZATGAOZ “ligamentization effect”
g 33¥ & UAA

4 £
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PE ol 43t F3A &/Mde 9% 1/3& A
st AAY £AMBE Y AAY €BAU
27 ¥ 2o $EL 27, 45F, 65, ML
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ol 3td i3}t AL oA

3. i3t 4L o8 = 7IAF ¥
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