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[ Abstract] Objective To compare the clinical and radiographic results between primary total knee arthro-
plasty (TKA) via mini-subvastus or conventional approach through a prospective randomized controlled study.
Methods Ninety-four patients (104 knees) undergoing primary TKA between January 2011 and April 2012 were
evaluated and randomly divided into 2 groups. Forty-six patients (52 knees) underwent TKA via conventional approach
(conventional approach group), and 48 patients (52 knees) underwent TKA via mini-subvastus approach (mini-subvastus

approach group). In these patients, 45 cases (51 knees) in conventional approach group and 45 cases (49 knees)
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in mini-subvastus approach group were followed up and recruited in the final analysis. There was no significant difference
in age, gender, body mass index, sides, osteoarthritis grading, American Knee Society Score (KSS), Hospital for Special
Surgery (HSS) score, visual analogue scale (VAS), range of motion (ROM) of knee between 2 groups (P>0.05). The clinical
indexes were recorded and analyzed, including the operation time, length of incision, total blood loss, blood transfusion
after operation, hospital stay time, the time of performing straight leg raise, incision condition, VAS score, ROM of knee,
HSS score, and KSS score, hip-knee-ankle angle (HKA), femoral anatomic axis and the femoral prosthesis joint angle
(femoral angle), tibia anatomic axis and tibial prosthesis joint angle (tibial angle), femoral prosthesis flexion angle (FPFA),
and posterior slope angle (PSA) of the tibial plateau. Results  All patients were followed up. The average follow-up time
was 66.4 months (range, 60.0-72.5 months) in conventional approach group and 65.6 months (range, 60.0-71.2 months) in
mini-subvastus approach group. Compared with the conventional approach group, the incision of mini-subvastus
approach group shortened, the operation time prolonged, and the time when patients started straight leg raise exercises
was earlier; showing significant differences between 2 groups (P<0.05). There was no significant difference in hospital stay
time, total blood loss, and numbers of blood transfusion between 2 groups (P>0.05). The complication rate was 8.2%
(4/49) in mini-subvastus approach group and 0 in conventional approach group, showing no significant difference
between 2 groups (P=0.054). At 1 and 3 days, the VAS and the ROM of knee in mini-subvastus approach group were
significantly better than those in conventional approach group (P<0.05); but there was no significant difference in above
indexes between 2 groups at 14 day (P>0.05). There was no significant difference in HSS and KSS scores between
2 groups at the 1, 3, 6, 12 months and 3, 5 years (P>0.05). X-ray film showed no aseptic loosening in all cases. There was no
significant difference in the measured values and incidence of abnormal patient of HKA, femoral angle, tibial angle, FPFA,
and PSA at last follow-up between 2 groups (P>0.05). Conclusion TKA via mini-subvastus approach is helpful to the
early function recovery of knee, but the long-term effectiveness is consistent with TKA via conventional approach. As the

limited exposure, TKA via mini-subvastus spproach may has high risk of operative complications.

[ Key words] Total knee arthroplasty; surgical approach; minimally invasive operation; randomized controlled

study
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Tab.1 Comparison of the clinical indexes between 2 groups

1 e PIEKE (em) FARME (min) SR (mL) A5G EBERE () TFE EBAE ER I (d)
’G Length of Operation Total blood Number of blood Hospital stay  Time of performing straight
roup n incision (cm) time (min) loss (mL) transfusion time (days) leg raise (days)
(N5l 51 17.141.1 65.5£6.8 37454276 8 8.0+1.2 3.3+0.4
Conventional
approach group
A A RS 49 12.4+0.6 75.244.0 381.84+23.6 7 7.7+1.5 1.9+07
Mini-subvastus
approach group
giiHE =12 226 t=-7.434 =-0.763 §=0.038 1=0.334 1=6.014
Statistic P=0.000 P= 0.000 P= 0.449 P=0.845 P=0.740 P=0.015
F2 FWHAFARE VASTFLSRBXTENELLE (x5 )
Tab.2 Comparison of the pre- and post-operative VAS score and ROM of knee between 2 groups (x¥+s)
VAS 43 AT BN ()
) VAS score ROM of knee (°)
4151 13-4 . 5 Y S s s
Group n R ARJF1d ARJF3d AR5 14d . A 1d ARJF3d ARJF 14d
A . Oneday Three days Fourteen days u . Oneday Three days Fourteen days
Preoperative q ; q Preoperative ] q ]
after operation after operation after operation after operation after operation after operation
BHGABA 51 63409 5.4+1.1 6.1+0.9 2.941.2 99.5+4.9  40.16.8 51.8+8.1 91.7+4.8
Conventional
approach group
MAIARKE 49 6411 3.0£0.7 4.9+1.2 2.6£0.6 98.6+5.9 472482 61.4%10.5 93.3+3.3
Mini-subvastus
approach group
goitE t=-0.560  t=2.538 =3.698 t=0.678 t=1.448 t=-2.511 t=-3.341 =-0.338
Statistic P= 0.579 P=0.014 P=0.001 P=0.502 P=0.655 P= 0.018 P= 0.022 P= 0.756
F3 FWAFARAG HSS T LLEE (xs )
Tab.3 Comparison of pre- and post-operative HSS scores between 2 groups (X+s)
g3 B A ARE14MH RE3AHA RKsetH  AELRAMH RE34 AR5 54
b ) . One month Three months ~ Six months Twelve months Three years Five years
(Erouyy n HCEUEENE operation after operation after operation after operation after operation after operation
B A 51 65.6+£5.9 73.1+£5.4 76.5%5.1 80.5%5.6 84.3+4.2 84.2+3.4 83.9+4.1
Conventional
approach group
AR 49 62.5£5.4 75.4%5.1 76.246.3 80.6+4.6 83.54.5 84.9+3.9 83.843.7
Mini-subvastus
approach group
geitE t=-1.532 t=-1412 t=1.259 t=-1.006 t=1.142 t=-1.105 £=0.846
Statistic P= 0.136 P= 0.166 P=0.216 P= 0.321 P=0.261 P= 0.289 P=0.403
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F4 WAFAKEE KSSIESELE (x+s )

Tab.4 Comparison of pre- and post-operative KSS scores between 2 groups (X=s)

g1 B AR RE14MH AE3PH REe A AF12thH RE34E RJF 5 4F

- i i . Onemonth ~ Three months Six months Twelve months Three years  Five years
ST " reoperative ,frer operation after operation after operation after operation after operation after operation

(N 51 117.5+8.4 133.547.6 143.3£7.6 162.247.3 168.546.6 171.948.9 168.1+8.2

Conventional

approach group

(DNl 49 113.248.5 136.448.2 145.8+5.8 164.26.7 170.2+7.5 170.448.5 168.8+9.1

Mini-subvastus

approach group

A t=1.433 t=-0.717 t=—-0.478 t=-0.525 t=-0.654 t=0.505 t=-0.367

Statistic P=0.158 P= 0.478 P= 0.816 P= 0.602 P= 0.559 P=0.314 P= 0.992
B1 ##E, k&, 63%, MWEBXTRITTKA, EBRTEGNE ABRITRAMUMTHEINE o b RETABIEMA XL o HiE

A LIB (G EL) VIOT#S A= BRI T 25 dARJE LA ALV AN o £ ARE 1A ABIEMN X Lh; g KR

SAERUM ek X i

Fig.1 A 63-year-old female patient with bilateral knee osteoarthritis underwent TKA via conventional surgical approach for left knee and

via mini-subvastus approach for right knee

a, b. Anteroposterior and lateral X-ray films of the right knee before operation; c. Dissected from

medial margin of patella to border of the vastus medialis for deep tissue, like L-shape (blue dotted line) during operation; d. Appearance of the

right knee incision at 1 month after operation; e, f. Anteroposterior and

length X-ray film of bilateral lower extremities at 5 years after operation
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lateral X-ray films of right knee at 1 month after operation; g. Full-
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Tab.5 Comparison of measured indexes of X-ray film at last follow-up between 2 groups

il &=g iEL=gi! &6 R A JReE LA I T £
L Femoral angle Tibial angle PSA of tibial plateau FPFA
2051 WREC Ml SR MR SRR MEHME SRR NHHME  BWRER IEE RWRER
Group n (°) Incidence of  (°) Incidence of  (°) Incidence of  (°) Incidence of  (°) Incidence of
Measured abnormal Measured abnormal Measured abnormal Measured abnormal Measured abnormal
value (°) patient value (°) patient value (°) patient value (°) patient value (°) patient
FEGAAL 51 0.8£0.6  3.9% (2) 96.3+1.8 1.9% (1) 87.742.2 3.9% (2) 58+1.0 1.9% (1) 2.840.9 0(0)
Conventional
approach
group
MEIAMAL 49 12209 8.2% (4) 95.8+2.2 4.1% (2) 87.5%1.7 8.2% (2) 54+£0.8 6.1% (3) 3.3+13  2.4% (1)
Mini-
subvastus
approach
group
giiHE t=-1.594 ¥'=0.223 t=1.554 x’=0.001 t=0.236  ¥’=0.000 t=0.643  x’=0.304 t=-1.417 P=0.490
Statistic P= 0.121 P=0.372 P=0.129 P=0.972 P=0.814 P=1.000 P=0.524 P=0.581 P= 0.165
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