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Imageology and significances of rotational axes of distal femur on Chinese adults with total knee arthroplasty SONG
Bing-hua,SUN Jun-ying,NI Zeng-liang ,HE Bin ,HE Jian-qun ,and SHA O Rong. Department of Orthopaedics ,Lanxi People's
Hospital ,Lanxt 321100, Zhejiang,, China

ABSTRACT Objective:To explore clinical significance of rotational axis of distal femur on Chinese adults in total knee
arthroplasty (TKA ). Methods: There were 86 Chinese adults (106 normal knees) including 47 males (53 knees) and 39 fe-
males (53 knees) ,54 knees were on left and 52 on right. The CT scan was employed in the distal femur. The scan direction was
aligned to be on the plane perpendicular to the mechanical axis of the femoral. The CT images of cross sections across lateral
and medial femoral epicondyle were moved to personal computer, lateral angle between anterior posterior line  (APL) and sur-
gical transepicondylar axis (STEA) (ATA),lateral angle between posterior condylar line (PCL) and APL (APA),angle be-
tween perpendicularity of APL and PCL (A-PA), posterior condylar angle (PCA) , condylar twist angle (CTA) ,angle between
clinical transepicondylar axis (CTEA) and STEA (CSA) were measured. These values were divided into different groups ac-
cording to gender and side, the values of CTA,PCA ,A-PA ,angle PT (varus of tibia plateau) , constant 3°, ATA, APA and con-
stant 90° were compared by statistically. A~PA and PCA ;and CTA were analysed statistically with the liner regression, the re-
lationship among CTEA ,STEA ,PCL, APL and PLP were performed to assess by liner regression. Results; ATA was (89.79+
1.22)°,APA was (84.84+1.83)°,A-PA was (5.16+1.83)°,PCA was (4.80+1.23)°,CTA was (8.23+1.40)°,CSA was (3.45+
0.68)°. All the parameters had no differences on sex and side,but CSA had difference on male and female. There was no dif-
ference among angle PT,PCA,A-PA. There was significant difference in CAT, constant 3° and angle PT,PCA,A-PA. There
was no difference between ATA and constant 90°, but there was difference between APA and constant 90°. There was relativity
between PCA and CTA ,and also PCA and A-PA,CTA and A-PA. There was significant relativity between STEA and CTEA,
between STEA and APL,between STEA and PCL, and also between APLP, APL. and PCL, but there was no significant relativity
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between PCL and CTEA. Conclusion : TKA for Chinese, the section of femoral posteriorcondyle should be external 5° to obtain

the optimum rotational orientation. The property is different entirely between STEA and CTEA , the rotational alignment is not
performed according to parallel to the CTEA in distal femur. Among STEA , APL,PCL, the STEA is the most reliable mark of

rotational alignment of the distal femur, and the PCL is the less reliable mark.

KEYWORDS Femur; Arthroplasty,replacement, knee;

Tomography , X-ray computed
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Fig.1 Schematic diagram of STEA ,CTEA,PCL,APL,APLP and ATA,
APA,A-PA,CTA,CSA,PCA of the distal femur
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Fig.2 CT images of cross sections of the distal femur across lateral and

medial femoral epicondyle
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FEARFIBAREAS ¢ Rz, b 2514 22 53 0UAR IR P<0.05,
[EJ 4356 A-PA PCA 5 CTA 17t [l 0#r,
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PT ffi \PCA A-PA =F Z [EIM H LK ZEFT5
*‘“ﬁx H5 CTA ML 3o E /G E
M, Wk 4,
2.3 HE90°5 ATA APA EH
B 90° 5 ATA(89.79+1.22)° i 2% H 51
2 L (P=0.084),{H 5 APA(84.84+1.83)° L4 2%
A GiT2E L (P<0.001)
2.4 PCA A-PA Y5 CTA [B]9£ed:[m1 94347
R = BE AN AR A i 25 57, SR TT

%&1 A-PAATA APA PCA.CTA & CSA S#NEER
Tab.1 Results of parameters for A-PA,ATA, APA,PCA,

CTA and CSA

241 %k DEESEIR (x2s,°) W (°)
A-PA 106 5.16+1.83 0.93-11.83
ATA 106 89.79+1.22 86.58-93.26
APA 106 84.84+1.83 78.17-89.04
PCA 106 4.80+1.23 1.65-7.49
CTA 106 8.23+1.40 498-11.44
CSA 106 3.45+0.68 1.83-5.40

T : A-PA W ERIZR I IRLE 5 5 BRE I/ ATA AR I 540
B WA SMIIE A s APA SHRTJSHZE 5 5 BRE R SMUIE A s PCA
JE RS CTA SABRHLEE£A s CSA NI FRAR E 35 /M BHER i e £
Note: Angle between perpendicularity of anterior posterior line and poste-
rior condylar line is A —PA;lateral angle between anterior posterior line
and surgical transepicondylar axis is ATA ; lateral angle between posterior
condylar line and anterior posterior line is APA ;posterior condylar angle
is PCA;condylar twist angle is CTA, angle between clinical transepi-
condylar axis and surgical transepicondylar axis is CSA
FRATREA XEEAG PCA A-PA 55 CTA FLHEFF2EHE
H53 4
2.4.1 PCA 5 CTA ZAEIIE AT 5 CTA
AR PCA SRR Y 55 F=322.56,P<0.001, 2%
S G, r=0.87,R*=0.76; AR Kk,
1=17.96, P<0.001 , 5 [a1 977 22 73 Hr— 2, i nf A [a]
B%gﬂtﬁéﬁfﬁi SL,PCA 5 CTA H HE K FR;

F 2 A-PA ATA APA PCA.CTA & CSA REMZIESHNELER
Tab.2 Results of parameters for A—-PA,ATA, APA,PCA,CTA and CSA of different side

S 24 31 %L LR (xss,°) JLH(°) FAH PAd

A-PA 7 54 5.50+2.03 1.49-11.83 3.881 0.052
el 52 4.81+1.54 0.93-8.03

ATA b 54 89.63x1.11 86.58-91.41 2.038 0.156
& 52 89.96+1.32 87.00-93.26

APA b 54 84.50+2.03 78.17-88.51 3.891 0.051
v 52 85.19+1.54 81.97-89.07

PCA 7 54 4.87+1.24 2.64-7.44 0.345 0.558
el 52 473+1.22 1.65-7.49

CTA b 54 8.29+1.11 5.81-11.44 0.198 0.657
el 52 8.17+1.36 4.98-11.33

CSA 7 54 3.46£0.66 1.83-5.22 0.021 0.885
H 52 3.4420.71 2.03-5.40

TE: A-PA SHEJR N IFRLE S 5 RE AU A s ATA SHITS Sk S5 4MRE E BRI SMU e 1 s APA SRS Ak 5 5 IREE A SMUIE A s PCA Sy R

A5 CTA S WRHLEE f; CSA MR RER LRl SRR L Rhi e M

Note: Angle between perpendicularity of anterior posterior line and posterior condylar line is A—PA ;lateral angle between anterior posterior line and surgi-

cal transepicondylar axis is ATA ;lateral angle between posterior condylar line and anterior posterior line is APA ; posterior condylar angle is PCA ; condylar

twist angle is CTA ;angle between clinical transepicondylar axis and surgical transepicondylar axis is CSA



<44 - FREEG 2016 4E 1 A4 29455 1) China J Orthop Trauma, Jan.2016, Vol.29, No.1
&3 A-PAATA APA PCA.CTA ¥ CSA AEMHRESEHNELER
Tab.3 Results of parameters for A-PA,ATA,APA,PCA,CTA and CSA of different gender

241 PER {4 MEEEER (x5s,°) JLH(°) FAE P1E

A-PA 5 53 5.03+1.66 1.49-8.71 0.492 0.485
% 53 5.28+1.99 0.93-11.83

ATA % 53 89.89+1.10 87.45-91.76 0.615 0.435
% 53 89.70+1.34 86.58-93.26

APA % 53 84.96+1.66 81.29-88.51 0.481 0.489
z 53 84.72+1.99 78.17-89.07

PCA 5 53 4.94x1.24 2.64-7.49 1.286 0.259
% 53 4.67+1.21 1.65-7.44

CTA % 53 8.24+1.39 5.81-11.33 0.001 0.981
e 53 8.23+1.42 4.98-11.44

CSA 5 53 3.3220.62 1.83-5.22 3.979 0.049
z 53 3.58+0.72 1.90-5.40

T : A-PA N HE R AR S SR AR B A s ATA SRR RlZ 5 408 L BRI B S MU I £ s APA SRR 2 55 BREE Y SMITE 8 s PCA ) iR

S CTA BRI A  CSA il PRER A5 RHER Ay Je s

Note : Angle between perpendicularity of anterior posterior line and posterior condylar line is A-PA ;lateral angle between anterior posterior line and surgi-

cal transepicondylar axis is ATA ;lateral angle between posterior condylar line and anterior posterior line is APA ; posterior condylar angle is PCA ; condylar

twist angle is CTA ; angle between clinical transepicondylar axis and surgical transepicondylar axis is CSA

&4 CTA.PT £ . PCA A-PA REH 3°ZBMNGITHILE
Tab.4 Statistical analysis among CTA ,angle PT,PCA,A-PA and constant 3°

MEE(°) PT(4.66+1.09)° PCA(4.80+1.23)° A-PA(5.16+1.83)° R 3
CTA(8.23£1.40) P<0.001 P<0.001 P<0.001 P<0.001
PT(4.66+1.09) - P=0.36 P=0.058 P<0.0001
PCA(4.80%1.23) - - P=0.10 P<0.0001
A-PA(5.16+1.83) - - - P<0.0001

T : A-PA AT R IR IR 5 5 BRE RIS s PCA JEBRA ; CTA SHBRIIEL £ s PT fl iR & N Bl A

Note; Angle between perpendicularity of anterior posterior line and posterior condylar line is A—=PA ; posterior condylar angle is PCA ; condylar twist angle

is CTA ; varus angle of tibia plateau is PT

IH75 72 . PCA=0.77xCTA-1.49

2.4.2 A-PA 5 CTA HY£RPERITHT % CTA A
H A5 A—PA R AR &, 453 . F=47.54 P <0.001,
ZRAGFE X, r=0.56,R>=0.31; [IHZE% K
55 ,1=6.9,P<0.001, 5 [FH 77 2250 Hr— 2, BT Ah
FHREA G4 L, A-PA 5 CTA HHLXR,
[0 575 7% . A-PA=0.734xCTA-0.88,
2.4.3 PCA 5 A-PA WRPERIIT 0T % A-PA
HASHL,PCA NN AE R, 4525R . F=51.65,P<0.001,
ZRA G FE X, r=0.58,R>=0.33; [IIHZE% ¥
55 ,1=7.19,P<0.001, 5 Bl )5 75 22 93— 2, BT Aoy
FIHRBA G m X, PCA 5 A-PA A HAXR;
A9 75 % . PCA=0.39xA-PA+2.81,
2.5 SR Z A A S

STEA 5 CTEA B & #H & (r=0.87,P<0.001),
CTEA AHX} STEA F-¥151iE (3.45+0.68)°;STEA 5

APL B i 4656 (r=0.58 , P<0.001) ,STEA #HX} APL F
YIANGE (89.79+1.22)°;PCL 5 STEA B AHE (r=
0.53,P<0.001),STEA #H %} PCL ¥ 4hiE (4.80+
1.23)°; APLP 1 APL ¥] 5 PCL 3¢, 73 I "F- 2140 %)
PCL #1iE (5.16+1.83)°F1(84.84+1.83)°; A PCL 5
CTEA JoAHEME (r=0.03,P=0.74) . W3 5, #&4h2[H]
KRR ER LA 3, ¥ CTEA . APLP STEA PCL Fl
APL TLARHHER T B T M i R A, (LA 22
T, LIAS ARG  PCL AE S 0°%%, TolihZ [a] 1Y
FHE DG R 7 1) gt 2 SR P TE, AR B kg o
JiE ; P<0.05 BEFIPI 2 NG HE LR (3R 5),
3 iTig
3.1 IEBUREE vt e A b e ) FE L

R ABAR e X P E T TKA BEAS BT, ik
BARTERE MRS K W2 FBOR LI BN s 145
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Tab.5 Relativity of statistical of among STEA ,CTEA ,PCL,APL and APLP

TiERE 2 B Fefh DRSS (s ,°) HRELL RIE R R FAE P{H
STEA 5 CTEA CSA 3.45+0.68 0.87 0.76 322.56 <0.001
STEA 5 APL ATA 89.79+1.22 0.58 0.33 52.36 <0.001
PCL 5 STEA PCA 4.80+1.23 0.53 0.27 39.83 <0.001
PCL 5 APLP AP-A 5.16+1.83 0.22 0.05 5.27 0.024
PCL 5 APL APA 84.84+1.83 0.22 0.05 5.27 0.024
PCL 5 CTEA CTA 8.23+1.40 0.03 0.01 0.11 0.74

T A-PA ARG TEL S G BRI M ATA TSR 508 LR A S £/ APA ARG )S 4k 5 5 BRER R AMIN e/ s PCA R e AR
£ ; CTA JgBR4H I £ ; CSA NI AR 2k 5 4MBIR A S £ ; STEA AL FBRRHZL  CTEA IR - BRHHER ; PCL g Bt Pa 205 BT 28 11 45

B2k APL HJl Whiteside £&; APLP i APL a2k

Note ; Angle between perpendicularity of anterior posterior line and posterior condylar line is A-PA ; lateral angle between anterior posterior line and surgi-

cal transepicondylar axis is ATA ;lateral angle between posterior condylar line and anterior posterior line is APA ; posterior condylar angle is PCA ; condylar

twist angle is CTA ;angle between clinical transepicondylar axis and surgical transepicondylar axis is CSA ; surgical transepicondylar axis is STEA ; clini-

cal transepicondylar axis is CTEA ; posterior condylar line is PCL; anterior posterior line is APL(Whiteside’s line) ; perpendicularity of APL is APLP

fps

RCL.

B3 IR R R R
Fig.3 Schematic diagram of relationship for STEA,CTEA,PCL, APL
and APLP
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ADHER S RIS, JUHAE TKA B e s ik
B RIS g F R E MR EREAR
B, STEA 8 H VR M — Al SERY 2 L

Whiteside 25675 A-PA 4 (3.89+1.77)°, Mat-
suda ZEMAEY) A—PA (5.944.3)°, Poilvache 550!
FEAR I ATA SEH 5 (90.33+2.44)°, FHEN
(91.2+2.15)°, LMl (89.59+2.45)°; APA -1k
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(85.94+2.64)°, WiEFEVERIE 2 FH Git2¢7E L,
Griffin Z57HRE PCA SEH 8 (3.11+1.75)°, Bt HR
(2.75+1.61)°, LM M (3.33+1.82)°, Z R LG4 E
S, Yip S8R E R O ABEI R B PCA R
6°, M 50, JEBR IR IAS PCA SEH48 4.1°, K
PE LR 25

AHFSE ATA 4 (89.79+1.22)° , AAEAEPE H Fii)
B2 HbRUEZE S 1.22°, 7R SRS B EE RN
58000t 22 IR GE T # 7 L (P=0.084) , & 1]
APL 5 STEA b il 7 fH & & H 1Y X R ,APLP 5
STEA L FAT, Bl F RO gt ot 515 i
T B 3 v B YRR BT TED | APLP 5 APL A
B IR T == & Y v Ve ok - O N = e
(VAR YISV € N =g 8o S N Sy g N TN A K (R d
MR, I, FRATIAH APL APLP 5 STEA —#,
AIE Ry RTS8 09 B B BT RE XT e iibraks, J0 S
T MR S A B . B TKA AN 2R R
STEA LR AR e LIRS i i STEA AOFAR | 7EE
TTIE B E BT, B B R e A R A e il e BT
APL, BISFA7F APLP AT LIARASRIFEZ: STEA A2
HE e o7

A4 APA 7 (84.84+1.83)° ,A-PA i (5.16
1.83)°, PCA H(4.80+1.23)° , M SIIFIN 51 (6] 22 57 o 5%
TeE2ER, APA 5EE 00 LR A ST #E X
(P<0.0001), ] TKA FASBEE A 5 SRR B AR 1Y
AT T PCL, ANBEFE PCL Y44 5 8t B B AA rp
S AN S bR, DAnifE2E S B ALTE R
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