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The Morphometric Study on Cruciate and Patellar Ligaments in Korean Adults

Dong Wook Kim, M.D., Kwon Jae Roh, M.D., Woo Kyung Yoo, M.D.* and In Hyuk Chung, M.D.**

Department of Orthopaedic, College of Medicine, Ewha Womans University, Seoul, Korea
Department of Rehabilitation, College of Medicine, Yonsei University*, Seoul, Korea
Department of Anatomy, College of Medicine, Yonsei University**, Seoul, Korea

In the endoscopic one-incision anterior cruciate ligament(ACL) reconstruction, placing the graft's
tendon-bone interface flush with the intraarticular femoral tunnel results in frequent distal graft pro-
trusion. On the contrary, we occasionally found that the intraarticular posterior cruciate *
ligament(PCL) length was longer than patellar tendon length and had a great difficulty in performing
the endoscopic one-incision technique of PCL reconstruction. The purpose of this study is to get a
certain guideline in the endoscopic one-incision technique of cruciate ligament reconstruction by
measuring intraarticular distance of ACL, PCL and patellar tendon and by measuring distance
between the insertion of pes anserinus and medial tibial plateau in 19 cadaveric knees.

The results were as follows ;

1. The average patellar tendon length was 36.2 +4.7mm(range 24.7-45.0).

2. The average ACL length was 23.7 +3.9mn(range 16.5-30.3).

3. The average PCL length was 32.7 +3.8mm(range 25.4-41.0).

4. The average distance between the insertion of pes anserinus and medial tibial plateau was 38.3

+5.4mn(range 27.2-53.6).

Clinical Relevance : Since Korean patellar tendon is shorter than Caucasian's and intraarticular dis-
tance of ACL is same as Caucasian's, graft-tunnel mismatch doesn't seem to be a major problem with
the accurate technique of the endoscopic one-incision ACL reconstruction in Korean patients. It is
possible to interfere with the pes anserinus if the length of the tibial tunnel is needed more than 44.8
mn, It is very difficult to perform an endoscopic one-incision PCL reconstruction if the length of
patellar tendon is less than 35mm because intraarticular distance of PCL is sometimes longer than
patellar tendon in such cases.
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T SAYE FE R BA, =29 g3 5
£, 8719 JAMRE 1% (divergent screw fixa-
tion)o] low aAFMT FRel Frie] Zo]
Apolo] o7 AnF nFE A Rate A4t A
F 3R aeb Azle AlA £BA-A, &
AAE B3 ARG AR 88 B9 Hel
£ AZst e Fart Haug st

ATCH L

AT ddoze T AFE AAHNA dold &
#A 19%$ A3 9%0] 9%, 28%<] 10
Zoldth, &4, AR, FHAARIY, 1
2l A (pes anserinus)® AF FARYEY
H #dd7A9 AYE S e8vd 4FHdd
U e AMNE st AE3e T8 44, €90
I Y%= gela FEY &¥5FE (ligamen-
tum mucosum)¥ FEB AW (infrapatella
fat pad) & A2 ¥H WEE AR H=
€2 &94%E A=zAMs gan I3 S AAS
I SE5E B ¥ #Edd AAE #E U
g =2AZ% £33 WS 3y FxELS
Fed @ BES o] wAAEA 546
o3 el 2318 Foled =Yyt

EMAe AAAdd ABREM e} Fo] AZIH

MBS Edtd ol F &/ Holg A
3ok (Fig. 1).

AAARIN e Z9 £33 9989 =& 19
& Bt A2 dEF REARYCA AAh
HEZ 2R s BEAEE 5 AdE A 427
Aol AEle #1X, F A E (intercondylar
notch) 8] LEZFE 114, 9% 14] "Wk A 7]

AW 4% TmE AP o] A 41 PDS
& FE A2 MRS AL (Fig. 2). 32

Fig. 1. After havesting the central-third patellar tendon
with patellar bone block and tibial bone block,
measured the length of patellar tendon.

Fig. 2. After choosing the femoral site of ACL(anterior

7mn from the lateral intercondylar back wall at

11 o'clock position on the right knee and at 1 o"-

clock position on the left knee), inserted a small

nail(arrow) tied with #1 PDS suture. LFC, later-
al femoral condyle ; MFC, medial femoral cond-
yle ; PCL, positerior cruciate ligament.
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He APEAAD $H29AY FHARE B8
% 50°2 &BEE FU ARG o] AWel WP
el A€ ANAA 717 (onsi) 2 e F AR
& =Bl AR F1RAbe] Ao olg Az A
#89cHFig. 3.

TRYAANS AS A% Vo] 20 DAL

B AN FERAG gdE A, & o
2 AHAEY 22FL 14, 9L 114] WA
99E Banaesle %ang b 293,

dEANE A2 34 R %ﬂ—i 15mm H5E

ARQlde] A&z @% uhgo @ ﬁl%—'}ﬁiE}(F'ig.
4, Fig. 5).

L

Fig, 3. Using a tonsil, the suture was clamped flush at
the center of tibial ACL origin and the suture was
removed and measured with a ruler.

Fig. 4. After choosing the femoral site of PCL(6mn pro-
ximal to the margin of the articular cartilage of
the medial femoral condyle at 1 o'clock position
on the right knee and at 11 o'clock position on t-
he left knee), inserted a small nail(arrow) tied
with #1 PDS suture.

a3 ANE FE AR iHoeRnE
S #4479 JA0 AR E AUt (Fig. 6).

Fig. 5. Using a tonsil, the suture was clamped flush at'
the site of 15mm below the posterior articular e-
dge of tibia and just lateral to the midline and the
suture was removed and measured with a ruler.

Fig. 6. Using a ruler, ensured the distance between the
upper margin of pes anserinus insertion and me-
dial tibial plateau. P, pes anserinus.

2 1

Ao 2 RE HFIFo B3}
L 7é°] 3’]’* 24 Tmm, H1 45 0mnE BT 36,2+
4. 7)1} (Table 1). APYAJNNE E2 23
FolN AEFo2 Z4E HHYo| AMon ole
16. 5mm 8] 30.3mm2 HF 23, 7+3. 9mmo] Y ch
(Table 1). F¥4iARIdE AgAdaItee But
e A2 AR dggFoes 42 Ao
AR Aol Hi 25 4m, H: 4], 0moT B
vt 32, 7mx3, 82|t} (Table 1). A AZ 2z
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Table 1. The lengths of patellar tendon, ACL, PCL and Distance between pes insertion and medial tibial plateau(DPM)

No. Patellar tendon ACL PCL DPM
1 24.7 16.6 27.0 274
2 29.5 20.5 30.0 41.5
3 320 18.2 30.0 33.0
4 32.0 18.0 31.0 34.0
5 337 20.6 344 356
6 34.0 22.6 348 39.6
7 34.2 24.0 30.0 38.8
8 36.0 19.3 254 372
9 36.4 24.5 31.0 36.0

10 370 26.2 32.1 375

11 374 26.0 31.2 35.3

12 37.6 259 33.6 40.0

13 38.0 26.6 320 53.6

14 38.0 24.8 327 39.0

15 38.1 24.4 331 35.2

15 40.0 28.5 35.8 46.3

16 40.0 28.5 35.8 46.3

17 41.7 27.2 38.5 373

18 41.8 26.3 41.0 41.8

19 45.0 30.3 37.5 39.2

Mean 36.2 23.7 327 38.3

2ol gWozrE YE RFAARSY AZe T 4% A9 AT} £8HE 3o 38

27.2m%E 53, 6mmE T 38.3+5. 4mme]ATH
(Table 1).

n  F

£74A& o] &% AR Ade Al FHe
ANE BF WY dele TR € Aleld
Zojzloldl o= EAle itk zE)v HZ I
o ANE 5 APEc] RAJSHAAN o] &AL
2o) RzE) &/del UF 1 A, FARS
Elde] Holalolg Fojfe) RaE Fo] A9 H
9 o2 el And n3E IA 234 "ot

Helfet” & €717 Zol& thi7l 5-6mZ 713t
gled, Insall 3% < 6m=Z A3 Sict. Shaffer
S92 48 446, Onm (40mm-63mm) 2 H3tx et A
A9 AL 36.2+4. Tum (24, Tom-45, 0mm) 2 S 5]
o] Caucaciand] Bl5td &L Aoz eyt

A4l R9lthe) 7% Kennedy 502 1079 A
A sBHAMN &Hste] HeE 39(37-41) mm, Girgis

+3.9mm (30mm-48mm), Odensten¥ Gillquist®&
3379 AlAl £@AdelA FH st 313 3mm (25mm-35
o) 2 B339 th Norwood®t Cross& 18%<]
ER Fdo g AF A £ AFE B3
o 7MF AL FoE HE Zolx 18mo| o,
ol 39| (bundle) & FAsh=ubel] wet Holo] A
o]7} &g H:alth Noyes §°2 6%< 44
3 2BAAA HF 26,911, lmmo] PSS BndA
o}, v diREe] At PPN Girgis 9
EES Q43 38mE l€stn Itk Shaffer
P 339l FAloM BHEAFEL BT AEAAR]
e AAEE AYsEA FA19 #EY Fols
ZA 38t 26. 3nm(21om-33mm) Y& 23}, Az}
E9 2% Sidles 579 F%, & 2R ¥

Aol ZAERER FA7A Y Hole FEUA
0°-110° &3A A9 S € #ATde Re 2
Az, d7UHAN Hed 5 AA Alold HolE
ZA3sle] HF 23.7+3.9me] AFHE Aot ole
27 Wyg 13 o AN AP F

0lﬂ

e

ﬂlﬂ

— 1213 —



79 AU Zol& yepdrt. Shaffer 599 72
ol A% (notchplasty) Foll 243 Ao
2 o|§ 7RI AMAEY Aol Z Aol7} 9lE
Aoz ARG, 33E2E Norwood9 Cross™e]
FRAE ARG o= FEE 2351}
ue} exp7t A Folx, o3 ARE90] wm
g Adalde] Aol AAl FadA 2o
Ao #38Y dojle &2 A2 gagct Shaffer
Y& &/Mde Zelst 50mm o) A$ i
El'de] dolalelrt F2 ATty FAsI)
R8P EE 223E AAET Shaffer 599 T
e #EU dole & Aelrt glod, ARE] A
5 M9 Zole B 36,114, TmmE A7
B3l 1em o] #How, 50mm o449l A$7} e
= U] A& FEF & FUE Ahe L A
FatH 7ol oA AT Efde) Zolxle]
© BANA && oz AGE), F, o] Yo|xjo
7t B e AL dEE9 S UF gFoes
FAEA, 4 HYE YT IdFol EJAEA, A
Hd & 2F 33% (Plateauw) 9 UF 993 4=
2 BoA Aol7t RuERFE FE 7] Ao B
A7 FE 9oz gdgdn)

FAARIYE ARAARJAD N vdl Ha 23
A UdeJdA geovt HZ 3 Aleld] #ilol F7}
sta glek. Girgis 52 BT 38. 1mm (30n0-45mm)
2 HAEHR, diie aA P 38me 7)
23 Aok FARIoe] dE R 544
o et olFE e =] Utk Welsh’v F
AR s €849 2E 34T 134
atdl & Aelg At FAsAD. a2y
Grood T°¢l 28l €8s 5454 uat 9%
g UolE fAFe AL FHAHARINY o= BE
T RS WA, £3E % A gAY
9] FA8E Ak Y 890] UERE RIS
FR3Ach &, A 4% AL APE I
AzRIY Ads Al dERAR2 e W, A
3 T340l AT @A FAHA e 2o
g2, 3939 713L Ji2 & F vz sad.
Edward $°% Z& F3& 39 g% 40°-60°
o 7583 §9 2N M3 2n, Fdz FH
< o 7 Folddz s AREL P A
9] F& F7]dA AFF PRI gEZ3

BEFEAE, F AR Aol AzE 243 HF
32.7+3. 8nm (25, 4mm-41, Omm) ©] AF}E A}, o]
FAE el AME o) &F FAAIge] #A
A3 Ade A F9A9 AFW ZolE Jehdch
ol 53€E &3 vad B w 249 Ao
7} 35mmEch FHe B¢ Foide BAY Holrt &
A9 Aolrct 2 &7t Bo] UH(THF 43). w
2t o] welle ASRARE 2YURE o|FAINA
W, Y AAE ol&dl dEE e dxE
243t FRIt dEE 7Y FHY YFlA
AL A LA st Foio] ol AU B
AE vjABlof & o Yztec)

A2 (pes anserinus) & EFZ(sartorius
m.), ¥ (gracilis m.), ¥+ %2 (semitendi-
nosus m.) &) Al 28| FHAAN 29 A2 W
Fo Fa3le 298 dBevh £8EY A3
FETA F&3H, ol Hoz HIe YA
oA B3t EI @A &3 AH <jurge
2HAEE 7 ok o] AFoNM A AT
FAR2RE 2 dduUxe AYdE 2FE o)
#e AR AdE A AFe FHE A3}
7] 818t 29 ZEe vR 2L A EHEg
§71 AFstd Aol £48 Fo] 5o Yelo]
2 F W] W&o},

Kenna §°2 739 Zo|7} 55mm o]4to|H A$
ol &L F ok Mk AREY A A
Aol RARIL AFe] BHUo = FE HFA 383
+5.4mn Y9 Fo RAscy, APAANNIAZ
Fa5ol 3 WL Girgis 5% d3tH A &
Ade] gFoz RE 30m HEolg g, A=
T8 ZALE 1E W fEAHL Ay Ran
Hote Smm 9ZolA 9x|sjof slmz 30%+33.3% =
44.82°, & AE o] 44.8m o]4o] Yo AL
de -5 U AZA Y A ARG Aoz <
e &7 UE F dou- A BaRe) &4
€ & 7 o8z oAL 1A AdEe A

slofo} & Aoz Az,
7 =

A AlA e8d 1959 d%-8 S8l gL
2L FES AU

— 1214 —
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