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Morphometric Differences of Distal Femoral Cut Surface between
Korean Male and Female in Total Knee Arthroplasty

Yoon-Seok Youm, M.D., Sung-Do Cho, M.D.”, Seon-Ho Lee, M.D,,
II-Yeong Hwang, M.D., and Tae-Wook Kang, M.D.

Department of Orthopedic Surgery, Ulsan University Hospital, University of Ulsan College of Medicine, Ulsan, Korea

Purpose: The purpose of this study is to evaluate the morphometric differences of distal femoral cut surface between Korean males and
females in total knee arthroplasty.

Materials and Methods: A total of 696 patients (1,008 knees: male 92, female 916) who underwent TKA using NexGen® legacy posterior-
stabilized (LPS) (605 knees: male 41, female 564) and PS ADVANCE® medical pivot knee (MPK) (403 knees: male 51, female 352) implants
were analyzed prospectively. After distal femoral resection, the mediolateral width (ML) was measured at four points (anterior [Ant], distal
anterior [DA], distal posterior [DP], and posterior [Post]) and compared with the ML width of the implant respectively. The aspect ratio
(AR=ML/anteroposterior width) and width ratio (WR=Ant ML/DP ML) were calculated. Differences in AR, WR, and fitness between male
and female were analyzed.

Results: The AR of males was larger than that of females for both LPS and MPK; however, no differences in the WR were observed
between males and females. The WR in MPK was larger than that in LPS. For both LPS and MPK, females showed greater anatomical
fitness than males, and males had relatively greater incidence of undersize than females. For MPK, there were relatively more cases of
overhang in Ant and DA cut surface. These results were consistent with the fact that the WR of implant in MPK was larger than that in LPS.
Conclusion: Korean males tend to have larger AR and less anatomical fitness of the femoral component than females because of
undersize. No difference in WR was observed between Korean males and females. However, the cut surfaces as well as femoral implant of
MPK had larger WR than those of LPS. MPK has more overhang on the anterior cut surface than LPS, due to a wider Ant flange (larger WR)
of the implant.

Key words: total knee arthroplasty, distal femoral cut, morphometry, fitness, gender difference
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Figure 3. The aspect ratio was defined as
the mediolateral width (ML) divided by the
anteroposterior width (AP).

Figure 4. The width ratio was defined as the anterior (Ant) medio-lateral
width divided by the distal posterior (DP) medio-lateral width.
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Table 1. Female vs.Male in Aspect Ratio (AR) and Width Ratio (WR)

e Nexgen® LPS (n=605) PS ADVANCE® MPK (n=403)
Male (n=41) Female (n=564) p-value Male (n=51) Female (n=352)
All size
AR 1.29+0.22 1.13+£0.05 <0.001 1.28+0.09 1.16+0.06 <0.001
WR 0.68+0.12 0.70+0.06 0.263 0.71+0.08 0.73+0.05 0.156
Size E
AR 1.28+0.34 1.10+0.42 0.042 - - -
WR 0.66+0.17 0.69+0.06 0.362 - - -
Size 3
AR - - - 1.32+0.05 1.11+0.05 <0.001
WR - - - 0.71+0.08 0.73+0.05 0.322

Values are presented as mean=standard deviation. LPS, legacy posterior-stabilized; MPK, medical pivot knee; AR, aspect ratio; WR, width ratio.

Table 2. Fitness of Implants (Optimal Cases of Male vs. Female)

Variable Anterior (%) Distal anterior (%) Distal posterior (%) Posterior (%)
Al size
LPS (n=605)
Male (n=41) 341 26.8 7.3 49
Female (n=564) 43.6 45.7 34.0 32.1
p-value 0.237 0.019 <0.001 <0.001
MPK (n=403)
Male (n=51) 314 39.2 25.5 17.6
Female (n=352) 335 39.5 42.3 315
p-value 0.761 0.970 0.022 0.043
Size E/3
LPS (n=231)
Male (n=17) 41.2 29.4 59 0
Female (n=214) 421 50.5 45.8 43.9
p-value 0.944 0.095 <0.001 <0.001
MPK (n=77)
Male (n=22) 36.4 345 0 0
Female (n=55) 25.5 36.4 52.7 491
p-value 0.338 0.880 <0.001 <0.001

LPS, legacy posterior-stabilized; MPK, medical pivot knee.

of oA S ETE oo A Aol ko, FAolAl A Al sliEE flofl X|EEo] YXISHA Hof Aoz Qg
‘go] BofAl= U2 H7} “i°*7l 2ol et FAPE Y S0l AT 4 qlon, HEHAH 0| ZA4E]

g o Y& XSS Mo, S3hdol 41 9 25 o] HAT Hoprt Srlste] vkmet sfejrt Sk 4= ol
Al9] ¥ 7HA (flexion-extension gap) 2] Zfo|7F AR = 9lon,  AlE sfHFo] LEEA Ho| 535 B2 EFFE op7|sHl
S/NE} tiEE 7k fEX*OHE fatsta, gEer 5 FH A "ok B

HEXghEe] 55 = b ﬁ_b,L_{xl 1%
HIAA S70-ThE S2g WS ZITE) weba]
ot 2ghEe] FHet 2718 dEehe 22 UH%%&o}

Bx2218 225te] BE SWE L= Ao So] 2A7t
A S ol vhe B 2 B2 S ALt F-0le 1

wh e



155

Morphometric Differences of Distal Femoral Cut Surface in TKA

Q1] wre STY| Yot 234 Holrk 94 4 W1 o
2ol F6l L AL 919 T LUl et Fef A
sh4 A7k Fashe], A2 B 477k B s ik Cho 5
© 5o A AT AR F7] L Feore] BAX| £
oA, @ ool 9191 thElsek 291 B Afolof AgHge]
x| Aol 22 g Hol7k glof ol mefat X 1
ohol B B2 AT Kim 572 obgo] &2 |

oA oY X 8HE(gender—specific implants)2 ARE-SHO.

W =229 7S EY & °1‘jr—1— B 15+t Bae 577 Baet
Park”-2 th 5] AFE-2] 4 gkl o] o] E9] 224
719l Ad=ol tshA 2 30}“1 Zof tigt #olo] vk ofg]

ol =
1, T

S|AtA ThEoiR|E A Eol Eet sl B o Akt
Al 1111*30101: & Wolg ) Chung 578 gHE<lo] glo] ¥9)

gl o] Zo] Zhelo] whet & HAE Ho|7] wiZo] A AR
1 Y= A2 o] 7o BEA] Gh=thal sheiTh

Chin 572 ofAlofelo] thElE HA|Hel T xto]Z vla
stgon 1 Ad ofxk= AT AP W ML 25 2RFT, AR
A AzfoA] A LepTh EE -2 APGOA] ML= oAt
7 o 2okl B a5kl eh Mahfouz 52 o4 99 tiEE &2

A AA|H o] AdATE © S5 o] 9lo] AA|E W Ho] YA
of vl3] o Alche]E mokolati BuEtYth Yue S22 iR
B A 2A5H= ATETE ATEL M YASlA WA 9l

o] ZoFolo AoFolof| Hlgl S F7|7 Zou g ol ZLt

312 0] woko] T3t 91ZA 0] 2fol7} 2AFHch B sk

Zq Z]

o} Lim cm‘_ SHLo] 4 GARTH AP Y MLV} B 2y 7
APl MLZHY o, 27|17} ofl-9- 22 gxsol Al 4
/do] BojAl= A9 Qo] TRt 2719 A|ghEo] Bad 7o

2t1l B usheich

2 AT A= A H] AR LPS 9 MPK 7+ 2|3t i}olb
Holx] grgfont i gdo] of/dof vl & Ao R UEty=
ol= A Aaet B Atebe o] dAdo] o JHrt Mo L1

lof vslf ML7} 2 W45t Befe] 9] thE -5 7HIth= A3
AJAFRHEE WRE 'Fte] f-2l3t ato]= HolA] giqtont x|k
Z 71 A= LPSETH MPKOA] S-015H]] & 7 o2 Lpehd 72
MPKe] e-52] MLo| LPSe| HH-o] MLE T & 2 7HA
I TR %A & AA 7] wZolu], A HA| Al He] tHES
9] ZxH(trochlea)o] g2 H7tol| 2 Zpo|7} glth= A2 1M
2 © g AJARtT

I‘
[o

|

P

I

iy

= AlE TP 20| oA Park 5V dlH]|Al0]4-E 0|3t
= AES At AYAL Bkt s gt Lﬂﬂl Jo] A&
o]-85h -2 AA| 543} 2po]7} & 4= Slof, 3 AA R A|
S A FE By 58 0]85te] Bt tﬂ Z*ﬂ‘fz =70l
etk 245H5Th Moon 578 99 tiElZ9] Ao ¢
o] oy T A|Fo| F AA| o]He| A7]5 dup} Z 3| Es

UeTtoll 24E £ AR A eSS tiEZe] e 2%
HH o] 2 3& Ao, F AlSx|et 2gHE 2719 b
2= 9] Hulel APE T HAIGHAPH ES thEo] F A&
o] At 2] ghE0] 7] HILE A A o2 vl sttt Aut
& -1 RFHALE HHEF 9|3t AP} 2R 75]"?‘ ==o| YAs
o] £35| Advance MPKOJlAl ZA] eI -1 E=HAFETE AP

7F 2 B9 T ARkl Sheith Z‘]Xﬂ SEE FALL
2 H|W5ke7| ool Z+zke] S ol 9= A4 J—]‘
= = 3HA1S oG5tk Bae 57T Bae®} Park”&
A A = ASS AP, dFx2o] B2k ’b”iﬂoﬂﬁ
22X A 5 Sle AF 7Fs/dS dasila, AAl gt
(real bicondylar width)e] HH|= & 5 3= Q|FHst= &7
Ko, AA| Uik

= o o]L
zTdy-S Sle
L

o]
A

EJ|ll' m)J
J[N

[u}
o

1

~

]

K
o
%8
)
e

Z

o

NoooN 2 _IH:I ot i

afu
Xt B

it

ko> Lo
)

r_O'E OI'I'N
055
i

-]olr l"lo

=
&

o
i
ot
R
ﬁﬁ

A Aol 2415
3t tjs] A13k2e| 2717}
‘é}t}ﬂ Fsigh

710 91014 LPS % MPK X*Xﬂ
Tq bl el J&g |

o > O o

2
2

( _{ of

oz
=OI=
i
£
o
inj

f
[

rg
o e
r;‘l-lﬂzﬁ
ol

o X
o

Eo$
é?

< I

ool

f
oZ

N

=

J
r

ol
2.

ki
oX,
alut}
ftfo
N

Ao
2

re
-
10

M
ol
rr
i)
)
rd

J
o |°
=
By
=
im
n_|>~l a
o 2 o ml
_O_li
X
Mz nle

[ru rd o
lo

o, A, Ztzhe] swEoM

]E'_

4
3

o gl ol ot fu

9
£ vlust 5, 44, 2 04
AStRATE A, APol| tigt MLe| v]2<l
Bzl ¢ % AAHe] ML
Asto] tiE] 2]ehE0] Agd ofF o
qf S9lof thek Alalet o] 2T Zﬂ° Fshgich= Ziolth
Seedhom 52 YA Y AR ALE B3 2|gHEe] 27| 3
7kske] thE ko] MLl FASH HiE 2|g=2] 27|15 12|
of ghthal B skt

2 A9 A 2= AA,

ﬁﬂ
g?’
o
1o
[
N
:I:‘
T
2ot

il

“E
O

r{mé“”
e

2o X fo M oo
_I_u

.'_,

B AEATE B ASE At &

A 7R/l et 7hs T B EEE Alske] o
2 zg o, vy S 7|20 3 o] A|Exp}t T AEe
ARl FU/E d 4 AT EA, A=) AL
5h= Hl 9lof LPS ¥ MPK F AlFThe 2 v watg{the Aleh
Mol g 4 AR eH B #5 tde R shglaL, Juzt o+
2] 2ol 5 ¥]ash= o glojAl= MPK 9 LPS & AlZUte 2=



156

Yoon—Seok Youm, et al,

I
2
= e

El
i

of vl /&
QJA oL} v
BFA I, AA -elufetollAl o4
AYE 3 9l o, s A

837k )9 g Elof

2 g
i)

¢ 1o
1
2

N4l

N

:
&
M
o

o\
i

_l
il

¥

-3
Y
1
)
(o
hu

58
K3
IS
o)

T

f

32
2

ox

re
-
1o

W 1o
=)

e

o
rooX

o =

30 X

_\I,lm
2,
x

30
2
o

s
:oé
e
Lo
i)

o
il

&

s
oo
Wi >'ln

i

rlok ﬁﬁ

o ox T

af. 2

ol o
rd
1o

Lo
m

i

lo 1o K1 2%

or L U
(o]
&

ol ol

g

2

2

Ay

i)

~|

3
9
2,
o

=2
=)
i)
°
R
N
<
£

A ofe}

ggelA

a

a 2
ox,

We
N
o
ox
=2
p=A
H1

J

2
Mo o
z
f
o
<

4o o

fu

St @2 o/ Bk ARo| & o] lon Tpao] ZAR A
Pdo] ofidof sl Bojzict e
= WR F7te] xto]7} glA|gk
Rou], MPK7} LPSol| vls Y7} 62 Bfs

| 2ol AYF =20 W2 Aoz

=
L

30 32 ol
)
riol
0 o
1o

N

CONEFLICTS OF INTEREST

The authors have nothing to disclose.

REFERENCES

1. Hitt K, Shurman JR 2nd, Greene K, et al. Anthropometric
measurements of the human knee: correlation to the sizing
of current knee arthroplasty systems. ] Bone Joint Surg Am.
2003;85 Suppl 4:115-22.

Cho WS, Moon HS, Park SS, Noh KM, Cha HI. The shape
and size discrepancy between bone and prosthesis in total
knee arthroplasty. ] Korean Orthop Assoc. 1998;33:1045-55.
3. Seeman E. Periosteal bone formation: a neglected determi-
nant of bone strength. N Engl ] Med. 2003;349:320-3.
Westrich GH, Laskin RS, Haas SB, Sculco TP. Resection
specimen analysis of tibial coverage in total knee arthroplasty.
Clin Orthop Relat Res. 1994;309:163-75.

10.

11.

12.

13.

14.

15.

16.

Kim JM, Kim SB, Kim JM, Lee DH, Lee BS, Bin SI. Results
of gender-specific total knee arthroplasty: comparative study
with traditional implant in female patients. Knee Surg Relat
Res. 2015;27:17-23.

Bae DK, Lee YH, Chung SW. The study of anatomical
measurement of distal femur and compatibility of femoral
prosthesis in total knee arthroplasty. ] Korean Orthop Assoc.
2002;37:204-10.

Bae DK, Park JY. The study of anatomical measurement of
proximal tibia and fitness of tibial prosthesis in total knee ar-
throplasty. ] Korean Orthop Assoc. 2000;35:57-64.

Chung BJ, Kang JY, Kang YG, Kim §J, Kim TK. Clinical im-
plications of femoral anthropometrical features for total knee
arthroplasty in Koreans. ] Arthroplasty. 2015;30:1220-7.

Chin KR, Dalury DF, Zurakowski D, Scott RD. Intraoperative
measurements of male and female distal femurs during pri-
mary total knee arthroplasty. ] Knee Surg. 2002;15:213-7.
Chin PL, Tey TT, Ibrahim MY, Chia SL, Yeo SJ, Lo NN. Intra-
operative morphometric study of gender differences in Asian
femurs. J Arthroplasty. 2011;26:984-8.

Mahfouz MR, Merkl BC, Fatah EE, Booth R Jr, Argenson JN.
Automatic methods for characterization of sexual dimor-
phism of adult femora: distal femur. Comput Methods Bio-
mech Biomed Engin. 2007;10:447-56.

Yue B, Varadarajan KM, Ai S, Tang T, Rubash HE, Li G. Dif-
ferences of knee anthropometry between Chinese and white
men and women. ] Arthroplasty. 2011;26:124-30.

Lim HC, Bae JH, Yoon JY, Kim §J, Kim JG, Lee JM. Gender
differences of the morphology of the distal femur and proxi-
mal tibia in a Korean population. Knee. 2013;20:26-30.

Park HT, Choi SJ, Park JH, Ha JM. Anthropometric study of
distal femur & compatibility of gender knee prosthesis in to-
tal knee replacement. ] Korean Knee Soc. 2008;20:169-74.
Moon JS, Yu KS, Ha CW. Anthropometric analyses of Korean
female knees. ] Korean Knee Soc. 2006;18:121-6.

Seedhom BB, Longton EB, Wright V, Dowson D. Dimensions
of the knee. Radiographic and autopsy study of sizes required
by a knee prosthesis. Ann Rheum Dis. 1972;31:54-8.



157 pISSN : 1226-2102, eISSN : 2005-8918

Original Article J Korean Orthop Assoc 2016; 51: 151-157 e http://dx.doi.org/10.4055/jkoa.2016.51.2.151 www.jkoa.org

J | IZHEI J':'.jQ %EH 71 2 XFOI

2 L3 AREE A Q9 iE) debd G AlZ2] dd oo is) Lop iz} skt

CHAN 2 b Sabd d2)3ke Alae 696 1,0080012] TA1= tiilo 2 s19ict, Nexgen legacy posterior—stabilized (LPS)

9} P ADVANCE® medical pivot knee (MPK) 7175 AR 3.0, 19] ciiel 4112 41, - viwjeh o] 210, OJHHHP 9

o)k SHpofA] 2] We]Z LH|E 245l aspect ratio (AR)2} width ratio (WR)E AlAeIct, AH7E AR 9 WRe| xjo|&

B1%1aL, ] AAEe] elS vuie) 7k AgHeo] ¢S vjusle] AJHE AgiAd el Zolg AR

Zah: AR 1LPS W MPKoJA] B o] ofAof| njs)] 7100, WRE: AJRH7lolh= 2015 Ho x| QA 2|8k 7hofli= LPSk}

MPKOA f-elai] Zict, LPSet MPK B AR} o Aof|a] Zgido] x9kom], Wdo] #ghdo] Wojz|i= €91 har| wol7|

wEo] ek MPKe] 7-9- Zwa} 19 2 dAdel| A E&o] f-2l5M] Wkt

BE: 3= 9 04“113} ARO| T o] 9lom vhio] FA|2 HgtAo] ofdof| uisl "ofzlch WRE Hiztke)] x|zt gl
A|gHe2] F57 Afolofi= 2lo]7} glo] MPKZFLPSe|| B3l MRt E&0] mME}

AQITHO|: S X |Shs, H9 HE| BEHH, FEiAIS, Mehy g X10]

el 20161 72 159 £EYU 201514 82 24 AlRKERE 2015 82 262

SRHQIRIR} £
44033, 24\ ST Yoitleei== 877, SMthStn ouithst ShitlstuEd Fyolnistnd
TEL 052-250-7129, FAX 052-235-2823, E-mail sdcho@uuh.ulsankr

EH@%@QEEP-%'X' . I‘" 513 X‘" 25 2016 Copyright © 2016 by The Korean Orthopaedic Association

“This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/4.0/) which permits
unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.”



