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A Comparative Study between High-Flex and
Non High-Flex Total Knee Arthroplasty
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P u r p o s e :  The purpose of this study was to compare the clinical results of a high-flex design 
(ScorpioflexⓇ, Stryker) in total knee arthroplasty with those of a non-high-flex design (ScorpioⓇ PS  
type, Stryker).
M a t e r ia ls  a n d  M e t h o d s :  Fifty-two knees with at least 120 degrees of further flexion preoperatively 
underwent total knee arthroplasty. Of the 52 knees, there were 35 knees in the high-flex design 
(HF group) and 17 knees in the non high-flex design (non-HF group). The clinical results were 
evaluated by postoperative further flexion at 3 months, 6 months, 1 year, 2 years and 3 years, as 
well as by Delta flexion, which means postoperative flexion improvement. The Knee Society Score 
and X-rays were evaluated preoperatively and at the 3-year follow-up.
R e s u lt s :  The HF group showed significantly greater flexion than the non-HF group at 3 months 
postoperatively (p=0.000). The delta flexion was also greater in the HF group at 3 months 
postoperatively (p=0.000). The Knee Society Score and X-rays were similar in the two groups at 
the final follow-up (p＞0.05).
C o n c lu s io n :  H igh-flex total knee arthroplasty appears to facilitate greater flexion in the first 3  
months postoperatively, but there is no significant difference between both groups with regard to 
the range of motion, clinical and radiographic variables after 3 months.

K e y  W o r d s :  Knee, H igh-flex design, Total knee arthroplasty

통신저자：하 철 원
서울시 강남구 일원동 50번지
성균관대학교 의과대학 삼성서울병원 정형외과
TEL: 02-3410-0275․FAX: 02-3410-0061
E-mail: hacw@smc.samsung.co.kr

Address reprint requests to
Chul-Won Ha, M.D.
Department of Orthopedic Surgery, Samsung Medical Center, School of Medicine, 
Sungkyunkwan Univiersity, 50, Ilwong-dong, Gangnam-gu, Seoul 135-710, Korea
Tel: +82.2-3410-0275, Fax: +82.2-3410-0061
E-mail: hacw@smc.samsung.co.kr

서  론
  

, 1,5). 

100o 110o 8,11,12,15). 

120o , 135o 
2), Yamazaki 16)

. 

6,9).

  

.



고도 굴곡형과 비고도 굴곡형 슬관절 전치환술의 추시결과 비교연구 361

대상 및 방법
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(p=0.435)(Table 1).
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Table 1. A Comparison of the Preoperative Variables between
the  High-flex and Non High-flex Total Knee Arthroplasty Groups󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏

Preoperative High-flex Non high-flex
p-value

variables group group󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏
Age (years)  66.9±6.1  71.9±6.4 0.009
BMI  28.6±4.0  28.5±4.6 0.972
Flexion contracture ( o )  14.2±7.8  19.0±12.8 0.449
Further flexion ( o ) 129.8±7.0 127.9±5.4 0.777
T-F* varus angle ( o )   5.9±6.1   4.6±4.6 0.435
KSKS†  56.4±12.6  56.5±9.8 0.855
KSFS‡  47.0±10.3  47.5±9.4 0.801󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏

*T-F, tibio-femoral; †KSKS, Knee Society Knee Score; ‡KSFS, Knee
Society Function Score.

Table 2. Comparison of the Further Flexion between the 
High-flex and Non High-flex Total Knee Arthroplasty Groups󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏

HF-TKA ( o )* NHF-TKA ( o )†
Further flexion p-value

(mean±SD) (mean±SD)󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏
Preoperative 129.8±7.0 127.9±5.4 0.449
Postoperative

3 months 129.2±12.4 110.8±13.1 0.000
6 months 128.8±10.7 119.2±16.2 0.119
1 year 130.7±11.4 120.8±13.3 0.054
2 years 127.3±11.9 121.7±10.9 0.089
3 years 126.0±14.2 121.3±10.5 0.177󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏

*HF-TKA, high flex-total knee arthroplasty; †NHF-TKA, non high 
flex-total knee arthroplasty.

Table 3. Comparison of the Delta Flexion between the High-flex
and Non High-flex Total Knee Arthroplasty Groups󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏

HF-TKA ( o )* NHF-TKA ( o )†
Delta flexion p-value

(mean±SD) (mean±SD)󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏
Postoperative

3 months -1.6±13.0 -18.0±13.6 0.000
6 months -1.3±12.7  -9.6±18.6 0.209
1 year   0.7±12.6  -6.8±14.5 0.078
2 years -2.5±12.7  -6.3±13.2 0.291
3 years -3.8±14.5  -6.7±12.7 0.375󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏

*HF-TKA, high flex-total knee arthroplasty; †NHF-TKA, non high 
flex-total knee arthroplasty.

Table 4. A Comparison of the Postoperative Variables between
the High-flex and Non High-flex Total Knee Arthroplasty Groups
at the Final Follow-up󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏

Postoperative High-flex Non high-flex
p-value

variables group group󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏
Further flexion ( o ) 126.0±14.2 121.3±10.5 0.177
Delta flexion ( o ) -3.8±14.5 -6.7±12.7 0.375
T-F* valgus angle ( o )   5.4±2.3   5.7±1.8 0.652
Tibial posterior   8.0±1.7   7.4±2.4 0.274
 slope ( o )
Patellar tilt angle ( o )  10.9±4.5  10.0±4.3 0.502
Patellar congruence -2.4±13.7   1.3±8.9 0.318
 angle ( o )
KSKS†  86.4±5.1  87.7±5.0 0.557
KSFS‡  90.1±10.4  82.6±14.2 0.050󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏

*T-F, tibio-femoral; †KSKS, Knee Society Knee Score; ‡KSFS, Knee
Society Function Score.3
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Table 5. Factors Included in Spearman Partial Correlation 
Analysis󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏

Factors Coefficient p-value󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏
Patient demographics

Component type -0.3198 0.0849
Age 0.5133 0.0037
BMI -0.1544 0.4154
Preoperative flexion contracture -0.2761 0.1396
Preoperative further flexion 0.1357 0.4747
Preoperative KSKS† 0.1203 0.5268
Preoperative KSFS‡ 0.0357 0.8515

Radiographic measurements
Preoperative T-F* angle 0.5206 0.0032
Postoperative T-F* angle -0.3280 0.0768
Postoperative tibial 0.0408 0.8304
 post slope
Postoperative patellar -0.0015 0.9938
 tilt angle
Postoperative patellar 0.1648 0.3842
 congruence angle󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏

*T-F, tibio-femoral; †KSKS, Knee Society Knee Score; ‡KSFS, Knee
Society Function Score.
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= 국문초록 =

목 적: 고도 굴곡형과 비고도 굴곡형 인공 슬관절 전치환술의 술 후 임상결과를 비교하고자 하였다.
대상 및 방법: 슬관절 전치환술을 시행 받은 환자 중 술 전 후속 굴곡이 120도 이상인 52슬관절을 대상으로 
하였다. 고도 굴곡형 인공 슬관절 환자군(고도 굴곡군)은 35예, 비고도 굴곡형 인공 슬관절 환자군(이하 비고도 
굴곡군)은 17예였다. 양 군의 술 전과 술 후 3개월, 6개월, 1년, 2년 및 3년의 후속 굴곡 그리고 후속 굴곡의 
호전 정도인 Delta 굴곡을 비교하였다. 술 전과 술 후 3년의 슬관절 점수 및 슬관절 기능 점수와 방사선학적 
검사 결과를 비교하였다.
결 과: 술 후 3개월에 고도 굴곡군이 비고도 굴곡군에 비해 더 많은 후속 굴곡을 보였으나(p=0.000), 이후 양 
군 간 차이는 없었다(p＞0.05). Delta 굴곡도 술 후 3개월에서만 고도 굴곡군의 후속굴곡 호전 정도가 더 컸다
(p=0.000). 술 후 3년에 슬관절 점수 및 슬관절 기능 점수와 방사선학적 결과는 양 군간 유의한 차이는 없었다 
(p＞0.05).
결론: 고도 굴곡군은 초기 재활기간인 술 후 3개월까지는 비고도 굴곡군에 비해 같은 시기에 좀 더 많은 슬관절 
굴곡 각도를 얻을 수 있는 것으로 보이나, 이 후에는 양 군이 굴곡 각도 및 임상 결과에서 유사한 것으로 사료된
다.
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