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Gait analysis at the early stage after direct anterior approach in total hip arthroplasty
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( Department of Orthopaedics, West China Hospital, Sichuan University, Chengdu 610041, China)

ABSTRACT Objective: To evaluate the result of operation and gait analysis at the early stage after direct
anterior approach (DAA) in total hip arthroplasty (THA ). Methods: In this study, 20 patients who suf-
fered from necrosis of femoral head or developmental dysplasia of the hip were scheduled to undergo
THA. The basic information and visual analogue scale ( VAS) score, Harris score before and after sur-
gery were recorded. All of the patients finished the gait analysis before the surgery and 6 weeks and 12
weeks after the surgery, the data were compared with those of normal adult people. Results: Their hospi-
tal stay after the operation was 3.3 d, the VAS score after the operation was no more than 4 points, the
positions of prosthesis were satisfactory, and there was no dislocation. The gait analysis results contained
step speed, stride, the range of motion (ROM) of hip and knee. The step speed before the surgery ( pre-
operation, Pre) was 0.64 m/s, 6 weeks after the surgery (6W) was 0.77 m/s, 12 weeks after the sur-
gery (12W) was 1.07 m/s, and the control group was 1.19 m/s. The stride at Pre, 6W, 12W, and
control group were 43. 15 steps/min, 51. 42 steps/min, 55.52 steps/min, and 57. 15 steps/min, re-
spectively. The ROM of hip joint at Pre, 6W, 12W, and control group were 31.00°, 39.62°, 40.40°,
and 45.67°, respectively. The ROM of knee joint at Pre, 6W, 12W, and control group were 50. 52°,
59.28°, 67.29°, and 70.42°, respectively. The results of the gait analysis showed that the gait recovery
after the direct anterior total hip arthroplasty was very fast and at the 12th week after surgery the gait of
the patients was close to the normal adult people. Conclusion; The direct anterior approach is one of the
choosable approach of the THA, and this kind of surgery has a better recovery of gait after the operation,
and at the end of 12 weeks after the surgery the gait is very close to the normal adult people. But we also
need more studies to prove this conclusion.
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Table 1 Comparison of demographic data between DAA group
and control group (n =20)

Age/years, Gender BMI/ (kg/m?) Operation
Group > time/min,
s ('male/female) X*s
Xxs
DAA  52.1=11.5 16/4 24.5+3.2  75.0%9.2
Control  47.6 +16.4 15/5 22.6+3.8 -
P >0.05 >0.05 >0.05 -

DAA, direct anterior approach; BMI, body mass index.
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Table 2 Effectiveness of the early stage of total hip arthroplasty

Observed indicator Data

Position of the acetabular/(°), x +s

Acetabular anteversion 22.4 £4.7

Acetabular abduction 42.3 £5.5
Position of the femoral stem, n (% )

Neutral 19 (95.0)

Varus 0 (0)

Eversion 1(5.0)
Postoperative hospital stay/d 3.3
VAS score, x s

1 d postoperation 3.9x1.1

2 d postoperation 3.1+0.8

3 d postoperation 2.2+1.0
Harris score, x +s

Preoperation 52 +5

12 weeks postoperation 89 +7
Walking distance the day check out/m, x +s 151.3 £12.7
Dislocation, n (% ) 0(0)

VAS, visual analogue scale.
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Table 3 Data of the gait analysis

6 weeks postoperation

12 weeks postoperation Control

Ttems Preoperation, x +s — - -

xts P value xts P value xxs P value

<0.001 * <0.001 *
Step speed/ (m/s) 0.64 £0.11 0.77 £0.09 0.156 " 1.07 £0.13 « 1.19 £0.21 <0.001%
<0001 0.239*

0.048 0.025° <0-001°

Stride/ ( steps/min ) 43.15+9.21 51.42 £8.83 ’ 55.52 +£9.63 0' 0998 57.15 £9.38 0.115%
’ 0.191%*

0.001 * <0.001* <0.0017

Hip ROM/(°) 31.00 £5.41 39.62 +£4.38 <o 40.40 +5.48 0 '034& 45.67 £5.66 0.004%

’ 0.047*

0.143* <0.001* <0.001°

Knee ROM/(°) 50.52 £5.77 59.28 £7.34 ’ 67.29 £7.12 0 '019& 70.42 +7.81 <0.001¢
’ 0.245*

* , compared with preoperation; &, compared with 6 weeks; #, compared with 12 weeks. ROM, range of motion.

3 g

ELHEERTA RS 5 5 MU B A JGROR s

H 1T O A ARG BT AR 515505 M
A BT HO B, P98 45 SR AR M) . Hamilton 25
B EHEETA RS 5 AU A B T
LGSy SN S (DN N A = K7 i RN =)
SMUA B B FANE A Z I B g E S
K ELHE AT A B R T A 5G9 B8 1 2 A B 1Y
AR /N, R KB, BRI AR T 0 E
) R BRI el O 1AM A B, LT A
% R AR 54 il B L 8 R s 1) B S ) A
A HPA R E ARG 6 B AL T Ife 2R
Jegiiteg i L, Rodriguez 27 8¢ T 120 4
K ELHEE AT A B FIS SMIA B 1 838 AR 1 R A2 1
O, G5 R B E AT A RS AR G 0 B A R R R
LTS AMUA S 15 6 Ji LLS B9 A 55 5¢ 777 25 3
DIREVESr W5 ) 25 S GG 24 3 o AT A SRR
IR, HEEAT A AR 5 B 1 BE H  VAS 3F
43 M Hariis P05 7 0 ¥ 945 T LB B AR,
X5 H RIS A o eah, R A
BT THA B ARJ5 12 JE I 55005 B AT E
TN

3.2 BHERIABSIEIMUA RS THA B85k 5

3.1

JE AMM A S B AE i R % 5 T B #E Ty
FEARAARZE I, S H AT RER 4 1 MR AR B B A
B AH AN E AT TT B8 23 3 B L 4, [RD s IS A
WA B 1 FHUEL 185 5T J5 Jr B H A 1 S
NN F R NI =R o SR T = R A Ol e
It A, T T AR O T AR R LA B S
e, KB A FR B AR5 A B B e T A T R, —
FERRE LR TR RN R . AR
BEARJF B R WAL REEAR T R R R
Al PRI A AT E 2 . BRI T HIERTARE T
THA {J5777E 41X, Maffiuletti 25 I\, 551548 1 )5
HMUA B AR EL , LA B 5 B S R E T [
A5 R ] 0 T R 8 AR R 5k F R IR ; Homma
ST B RITE S B, BT A B R 56 5 7 L
RITCTHE , AEAN ] Ge 461473 ) 53 e s L S i EL AL, [) B
ISAG AT BB I S MO Jz i 22 5 ol A B Fir M 7 Joke SRR
K, LA R, TR 55 SMUA RS &AL o
3.3 HIEWIABAFRT THA R52EWE

XPF THA R, ARG BELSE N ERE FE S
B ISR BE K A 5%, 7 = e A S B iy 8 B it
o 2 B R D A, A R B R O T 0 Bl R
EH SR e THA AR5 R 5615 3 3 Fl ok
HIRE. THA RJ5 8 E PSR E R H
AR S 1% B B3 . A1 B B B R LS



E| A TEVN

- 200 -

E
¥OF

JOURNAL OF PEKING UNIVERSITY (HEALTH SCIENCES)

R E % Omo)

Vol.49 No.2 Apr. 2017

PN AR TE — A 3 25 A IR 2, 39 888 56 35 T
AT I UL P A0SR R B SN LARE B IR A g
PRI R Mo A A 1 B, BRI AR TR
AR M1 T PR B2 )5 7 LA, 3 — 1t %
REHEMABAE BELSEAGENRHE, BE
FARJGE LB PR E AR & A AR5 fe
SEIOE L, — R BB 6 T T AR B A AT 19 45
FE 2B 25 X T I VK LR B TR BT A B
SCHERT R THA R 5 s B et . A
WL AH TR G A , T AR S 4 325
T B A A, FUTE A AR A B ] L SR
5RO A T S 1 8 A B TG 1 A, (L% T — 5
TR RN, T E ARG FA
BRI T B0 I L AE , M Bz sh 245140 AR
HR AR ] BB T AR HR g T O 1 S 4 2 R S Y R
WA TR

ZE LR AR S R, H AT A B AE N
THA 72400 BT AR ARG, 7T AR IR 471 T AR %%
S A TR R T B AR T LA S5 SR T A
NG R WAL, H T2 &N EER T AREAR .
TR RS, BRI ARIFASEE TA
BT P TR R EE R A | H TR SU X A
KIBEEEAHENART AR, BEFARG 12
JHAE 25 CE IE AR, (H M 20— i B
Ak 1 AL R T T B ] 4 R 5 B 17 R VI

X WA

[ 1] Barrett WP, Turner SE, Leopold JP. Prospective randomized stu-
dy of direct anterior vs postero-lateral approach for total hip arthro-
plasty [J]. J Arthroplasty, 2013, 28(9) . 1634 - 1638.

[ 2] Alecci V, Valente M, Crucil M, et al. Comparison of primary to-

tal hip replacements performed with a direct anterior approach ver-

sus the standard lateral approach: perioperative findings [J]. J

Orthop Traumatol, 2011, 12(3) . 123 —129.

Tlchmann T, Gersbach S, Zwicky L, et al. Standard transgluteal

versus minimal invasive anterior approach in hip arthroplasty: a

prospective, consecutive cohort study [ J]. Orthop Rev (Pavia) ,

2013, 5(4): €31.

[ 4] Yue C, Kang P, Pei F. Comparison of direct anterior and lateral

approaches in total hip arthroplasty: a systematic review and meta-

analysis ( PRISMA) [J]. Medicine ( Baltimore), 2015, 94

(50) : €2126.

Agostini V, Ganio D, Facchin K, et al. Gait parameters and mus-

—
W
[

cle activation patterns at 3, 6 and 12 months after total hip arthro-
plasty [J]. J Arthroplasty, 2014, 29(6) ; 1265 - 1272.
Maffiuletti NA, Impellizzeri FM, Widler K, et al. Spatiotemporal
parameters of gait after total hip replacement: anterior versus pos-
terior approach [ J]. Orthop Clin North Am, 2009, 40 (3):
407 -415.

[7]

[10]

[11]

[12]

[14]

[15]

[20]

[21]

[22]

[23]

Queen RM, Appleton JS, Butler RJ, et al. Total hip arthroplasty
surgical approach does not alter postoperative gait mechanics one
year after surgery [ J]. PM R, 2014, 6(3): 221 —226.

Rathod PA, Orishimo KF, Kremenic IJ, et al. Similar improve-
ment in gait parameters following direct anterior & posterior ap-
proach total hip arthroplasty [J]. J Arthroplasty, 2014, 29(6) .
1261 - 1264.

Loftus M, Ma Y, Ghelman B. Acetabular version measurement in
total hip arthroplasty: the impact of inclination and the value of
HSS J, 2015, 11(1): 65 -70.
Hamilton WG, Parks NL, Huynh C. Comparison of cup align-

multi-planar ct reformation [J].

ment, jump distance, and complications in consecutive series of
anterior approach and posterior approach total hip arthroplasty
[J]. J Arthroplasty, 2015, 30(11) : 1959 - 1962.

Christensen CP, Jacobs CA. Comparison of patient function during
the first six weeks after direct anterior or posterior total hip arthro-
plasty (THA) : a randomized study [ J]. J Arthroplasty, 2015,
30(9 Suppl) : 94 -97.

Rodriguez JA, Deshmukh AJ, Rathod PA, et al. Does the direct
anterior approach in THA offer faster rehabilitation and comparable
safety to the posterior approach? [ J]. Clin Orthop Relat Res,
2014, 472(2) . 455 -463.

Higgins BT, Barlow DR, Heagerty NE, et al. Anterior vs. poste-
rior approach for total hip arthroplasty, a systematic review and
meta-analysis [ J]. J Arthroplasty, 2015, 30(3) : 419 —434.
Peters CL, McPherson E, Jackson JD, et al. Reduction in early
dislocation rate with large-diameter femoral heads in primary total
hip arthroplasty [J]. J Arthroplasty, 2007, 22(6) : 140 — 144.
Tsukada S, Wakui M. Lower dislocation rate following total hip ar-
throplasty via direct anterior approach than via posterior approach
five-year-average follow-up results [ J]. Open Orthop J, 2015
(9): 157 - 162.

Jayankura M, Potaznik A. Total hip arthroplasty by mini-ap-
proach: review of literature and experience of direct anterior ap-
proach on orthopaedic table [ J]. Rev Med Brux, 2011, 32(6) :
S76 - 83.

Moskal JT, Capps SG, Scanelli JA. Anterior muscle sparing ap-
proach for total hip arthroplasty [ J]. World J Orthop, 2013, 4
(1):12-18.

Homma Y, Baba T, Sano K, et al. Lateral femoral cutaneous
nerve injury with the direct anterior approach for total hip arthro-
plasty [J]. Int Orthop, 2015, 40(8) : 1587 —1593.

Chen YS, Zhao S, Cao L, et al. Gait analysis of patients with
metal-on-metal resurfacing hip arthroplasty compared with big-
femoral-head total hip arthroplasty [J]. Saudi Med J, 2011, 32
(4):394-399.

van Egmond JC, Verburg H, Vehmeijer SB, et al. Early follow-up
after primary total knee and total hip arthroplasty with rapid
recovery; focus groups [ J]. Acta Orthop Belg, 2015, 81(3):
447 - 453.

Stambough JB, Nunley RM, Curry MC, et al. Rapid recovery pro-
tocols for primary total hip arthroplasty can safely reduce length of
stay without increasing readmissions [ J]. J Arthroplasty, 2015,
30(4) . 521 -526.

Lee GC, Marconi D. Complications following direct anterior hip
procedures: costs to both patients and surgeons [ J]. J Arthroplas-
ty, 2015, 30(9) : 98 —101.

Zawadsky MW, Paulus MC, Murray PJ, et al. Early outcome
comparison between the direct anterior approach and the mini-inci-
sion posterior approach for primary total hip arthroplasty: 150 con-
secutive cases [ J]. J Arthroplasty, 2014, 29(6) : 1256 —1260.

(2016-12-08 Wieks)
(AR S AT



