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Comparison of the Outcomes after Primary Total Hip Arthroplasty
Using a Short Stem between the Modified Anterolateral Approach
and Direct Anterior Approach with a Standard Operation Table

Myung-Sik Park, M.D., Sun-Jung Yoon, M.D.*, Seung-Min Choi, M.D., Hong-Man Cho, M.D.TZ,
Woochull Chung, M.D.", and Kyung-Rok Kang, M.D.’

Department of Orthopedic Surgery, Hoseung Hospital, *Department of Orthopaedic Surgery, Chonbuk National University Medical School, Jeonju,
'Department of Orthopedic Surgery, Gwangju Veterans Hospital, Gwangju, ‘ Department of Orthopedic Surgery, St. Carollo Hospital, Suncheon, Korea

Purpose: Total hip arthroplasty was performed using a direct anterior approach (DAA) on an ordinary operation table and a short femoral stem.
The clinical radiographic results were evaluated by a comparison with those performed using the modified hardinge (anterolateral approach,
ALA) method.

Materials and Methods: From January 2013 to November 2015, 102 patients who underwent total hip arthroplasty using DAA (DAA group)
and the same number of patients using ALA (ALA group), both performed by a single surgeon, were compared and analyzed retrospectively.
The operation time and amounts of bleeding were compared, and the improvement in post-operative pain, ambulatory capacity and functional
recovery of the hip joint were checked. The location of insertion of the acetabular cup and femoral stem were evaluated radiologically, and the
complications that occurred in the two groups were investigated.

Results: The amount of bleeding was significantly smaller in the DAA group (p=0.018). Up to 3 weeks postoperatively, recovery of hip muscle
strength was significantly higher in the DAA group (flexion/extension strength p=0.023, abduction strength p=0.031). The Harris hip score was
significantly better in the DAA group for up to 3 months (p<0.001) and the Koval score showed significantly better results in the DAA group
up to 6 weeks (p<0.001). The visual analogue scale score improvement was significantly higher in the DAA group by day 7 (p=0.035). The
inclination angle (p<0.001) and anteversion angle (p<0.001) of the acetabular cup were located in the safe zone of the DAA group more than in
the ALA group, and there was no statistically significant difference in the position of the femur stem and leg length difference. During surgery,
two cases of greater trochanter fracture occurred in the DAA group (p=0.155).

Conclusion: The DAA performed in the ordinary operation table using a short femoral stem showed post-operative early functional recovery.
Because a simple to use fluoroscope was used during surgery with an anatomical position familiar to the surgeon, it is considered to be useful
for the insertion of implants into the desired position and for an approach that is useful for the prevention of leg length differences.

Key words: total hip arthroplasty, direct anterior approach, anterolateral approach, short femoral stem, operating tables
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A8 A =24 =2 (modified hardinge; anterolateral approach,
ALA)O sRAEo] Ql= 13 AR QJARRA det =58 Hd
stoflA] DAA THAS Aol7H 42 tE| Sl (short stem) & ©|-8-5F

Table 1. Demographic Data and Intraoperative Characteristics
Characteristic

ALA group: 24.45+3.17 kg/m’; p=0377). & A ko 2 DAA
group ¥ o] P g ol ogh A G Q7o) vl ZH o] 9
St Q)id E A @), Ey4 nHE G060, el +&
/3 F|AHA501)7} 131, ALA groupoll A= 13 o] 5ol 2
qF ZFE A @59, vl Ao olgt e eE F G, =

DAA group (n=102)

ALA group (n=102)

Sex (male:female) 54:48 57:45 0.574
Age (y) 55.31 (25-77) 57.75 (29-80) 0.607
Follow-up duration (yr) 2.31(2.0-3.9) 5.25 (4.0-7.5) 0.139
BMI (kg/m?) 24.80+3.44 24.45+3.17 0.377
Preoperative diagnosis

Dysplastic hip osteoarthritis 27 25 0.957

Traumatic osteoarthritis 4 3

Degenerative hip joint osteoarthritis 26 26

Avascular necrosis of the femoral head 45 48
Muscle strength (preoperation)

Abduction (kg) 11.0+3.1 12.0+4.6 0.487

Leg press (kg) 72.0+£26.3 75.0+£23.0 0.744
Total hospital periods (d) 12.3 (7-21) 18.5 (7-25) 0.035

Values are presented as number only, median (range), or mean=standard deviation. DAA, direct anterior approach; ALA, anterolateral approach; BMI,

body mass index.



= O
T

alL
=
s D

A 60, thE g AHE8A)7F A THTable
DROA & =7 (fluoroscope) & AH&-5He]
ZRelsteich

5 27} th] Feho) 914

i
P

=
=
=

A

AlO] % rE

HHdH

rN

Y =2 groupoll A thE i<l A 2] 2

ol vrol thE 4

T
BN rlo j{m

L

mlz

“figure 4 AHA|
NHES L7I0A thelE chirtel 2y 2] o
(joint capsule, piriformis/gemellus/obturator internus muscle)=
Az oz §els) 7hA, el o) AR o] Fs] k]

IR
N o

U]

o

_1

Hd T

L5 olgleh AFY Fo] SE06| 2=, tfE o] £y 4
Z& YASH] #15H roungerE o185l 7t 49 siH=
UEE WA AlASEL, 473 E47 | (canal finden) S AF ot 2
A3t A2 9F YFe RIS P rasping¥t TS A SHAT

3) "]+ 2 i &l S

FEE T g 1y AE0lof s A= ATt F group &
FollA FAHE vl 3} o= o, Aletel-Alete) e

(ceramic to ceramic bearing, 32 or 36 mm Biolox delta; CeramTec,
Plochingen, Germany)& AH8-5F=tl, DAA group®llAl= FA|
W E 8] Z (Delta PF cup; Lima Co., Udine, Italy) 2t F-A| I E S
o] #o. 7ol thE Fu(Minima stem, 131° neck—shaft angle; Lima
Co)E AMESFAAL, ALA groupoll A= FAIHIE H|E 7 (Delta PF
cup; Lima Co)at FAIHIER Q] ¥ thE] FTH(C2 stem, rect—
angular cross—sectional, double tapered; Lima Co.)S AFE-5F T

)a

~

W
oy o5

it
oK!
A

0.

=
)
ox
N
)

i)

ﬁ o,
S~
>

N

[

ic)

fd
197

e
{">‘ :‘—l' -{olt

44
N

ﬂﬂ
)
;W

ol
flo
r

s

I I:J
oft
Ll

_,4
2

o
de b ob = o

A

o
P
& |
do ol

2

X g ngh
e
*"r&

o
8 &

My el

Rt

fl

o
g8 4
N
Ir
o,
N
TR

N

-

ot

o> 4z ol

it
i
i)
rlot

oo 12

o o
w o m
o T
@2 o

ux

=
1
g
N
)
oo
@
o
ol
=

(o]

)

¥
f
o
N
o
e

T —
I+
ol

T
o

2
=2
f
f

ox,

i

oo 0 e

r_l
N
ol
N
o)

(3
O

—

2l gl

2
B
o=

)

(o]

do
o
)
2
udk
o

>
>
B
o
rr
12 oM
ol
S8 g

i)
2
o r
ol
ol
o

> el o
ot
flo rr
4 o
w2
oy H
~
o
o
>
2
o |z
st
Z

o i o
2
=
2
2

i
)
=
[t
e
Ay

¢

N

f

= Hd
12 g
o 1o i
o o
fuoo £

_O'ﬂ
2 o
U
_O'I_t‘
@
ox
o
=
S is
i)
ol
[e]

N
-
[e){}
8

fu o - my 1o lo
=

o o

228 312 Y= 27
Tl el FIAH T oW L ST $Ae] 3|
2 T3 Pt 0ge] AT A 2Ael o Sk F 2%, 82, 3

=, 67, 7N Lol A= ]Ik =3/41 2 9
gometers ©]-8-5t0] S5HA] Q] @b A1 AFEfjol| A

T2 o7 AT} S-S NVETHA] FHA|
A5 AR = Aom SHsHA AL, X7} T o4
o JAZFSEE A Ao S S45tk= ol E 4
AR7EX (30 cm) 01 &2]3L 4 -2]% (horizontal abduction)A]
7= A0 2 S0, GAE R 2.5 ke SFotH=tl TP

ol o/ 9 255 AP EREH. S Al

Ay
ox
rlo
i
k=l
@D
7]
a
o

g

il
ok

e b

—_

visual analogue scale (VAS,
=, 65, 371, 670, 1271

e @

AFZK(inclination angle)™ 7

g
ZH e s oo HE

=

AlZ1 Agefoll A Zgeh a1 o
Yh-&-(tear drop)2] 5+ (inferior margin) 2t
of lesser trochanter)2 ©]-8-5to] 4519
a1t TR 29 2] Aol ol AlgE]
2 Y (KD) 9 R} THKD) A2 B 7
O] R THK1=0.88, K2=0.81).

Mo = ot rlo o RO

s

I~

PEIAP.S-3
TR T

4, SHEA

EAA 0] BA1L PASW ver. 180 (IBM Corp., Armonk, NY, USA)
I 2 IS o] 85to] ALY H4of ol independent t-test2}
paired t-test, §1+% Hol tholl 7Ho]Alg 7 o] Fisherd] 4
ot A4de ARSSHRITE B 249 A4 79 2 patol
005 0|kl 392 sttt T IEAke] A (K1) 9 At
THK2) 712 = 5742 915+ kappa coefficient testE 24-8-5H .



247

Hip Arthroplasty Using a DAA with a Standard Operation Table

2 3

1, o ks ehx "ot
Ho £ A7 DAA groupll Al 85.58(45-1155), ALA group

ol A 83.28(45-125%)0] 1 1 (p=0.871), £EZH-E 1.02 pack (0-3
pack)Z}+ 1.14 pack (0-3 pack) (p=0.078)2.2 F+ <+ 7tof| -§-2I5t 2}

ol @it sHA|TE S DAA groupollAl 763.2 ml (330-
1,630 ml) ALA group©llA] 919.7 ml (380-1,850 ml) (p=0.018)0] %112,
F U 717he 247 1239 (7-219)7} 1859 (7-25Y) & 8-l 5t
2to] 7} LA THp=0.035) (Table 1).
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B3 5282 Koval score® S80I, & £ 257(DAA, 224
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Table 2. Muscle Strength Measurement in the Two Groups

Table 3. Pain and Functional Measurement in the Two Groups

Variable

DAA group

ALA group

VAS score
7 days
2 weeks
6 weeks
3 months
6 months
1 year
2 years
Harris hip score
2 weeks
6 weeks
3 months
6 months
1 year
2 years
Koval score
2 weeks
6 weeks
3 months
6 months
1 year
2 years

(n=102)

69.2+9.9
42.1+3.1
20.1+4.3
19.8+5.1
10.8+6.7

4.1+6.6

3.0+1.7

78.85+6.64
82.15+6.93
85.48+5.51
88.19+5.23
93.23+3.45
95.20+3.09

2.24+0.29
1.90+0.30
1.32+0.51
1.26+0.17
1.24+0.93
1.03+£0.57

(n=102)

73.9+10.1
43.9+1.9
21.7+41
20.4+4.9
9.3+5.6
6.5+6.3
29418

73.12+5.95
78.76+2.11
81.08+3.96
87.21+3.76
91.65+3.75
94.42+2.88

3.41+0.15
2.57+0.64
1.84+0.59
1.37£0.67
1.26+0.15
1.17+0.89

0.035
0.594
0.341
0.518
0.412
0.767
0.515

0.004
<0.001
<0.001

0.289

0.474

0.694

0.014
<0.001
0.157
0.622
0.586
0.691

Values are presented as mean=+standard deviation. DAA, direct anterior

approach; ALA, anterolateral approach; VAS, visual analogue scale.

Variable

DAA group (n=102, %)

Preoperative 2 weeks muscle strength (% compared with preoperative value)

Leg press
Postoperative 2 days
Postoperative 8 days
Postoperative 3 weeks
Postoperative 6 weeks
Postoperative 3 months

Abduction strength
Postoperative 2 days
Postoperative 8 days
Postoperative 3 weeks
Postoperative 6 weeks
Postoperative 3 months

80 (70-100)
89 (85-115)
94 (85-120)
99 (90-130)
113 (95-135)

80 (65-100)
94 (100-120)
98 (100-130)
107 (100-135)
129 (115-160)

112

ALA group (n=102, %)

49 (35-55)
63 (50-75)
81 (65-90)
91 (80-100)
(90-150)

35-60)
0-85)

100 (85-110)
127 (100-135)

57
69 (5
81 (75-100)
(
(

0.001
0.001
0.023
0.874
0.882

0.035
0.028
0.031
0.923
0.817

Values are presented as median (range). DAA, direct anterior approach; ALA, anterolateral approach.
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Figure 1. Preoperative and postoperative radiographs of the right hip of a male who was 65 years old at the time of the right primary total hip
replacement. (A) Preoperative anteroposterior radiograph demonstrating osteoarthritis of the hip with partial loss of the joint space and formation of
osteophytes. (B, C) Anteroposterior radiographs at 2 years after total hip replacement with use of a cementless short stem (Minima stem, 131° neck-
shaft angle; Lima Co., Udine, Italy) and ceramic-on-cerami acetabular component (Delta PF cup; Lima Co.). Note the excellent osseointegration and
absence of radiolucent lines at the implant-bone interface.

Table 4. Radiologic Measurement in the Two Groups

Variable DAA group (n=102) ALA group (n=102) p-value
Acetabular cup (cementless) Delta PF cup Delta PF cup
Femur stem (cementless) Minima stem C2 stem
Bearing Ceramic-ceramic Ceramic-ceramic
Acetabular cup anteversion (°) 16.74+3.91 20.18+4.91
Acetabular cup inclination (°) 43.74+3.75 39.42+5.29

Femoral stem axis
Anteroposterior radiograph

Neutral 96 (94.1) 97 (95.1) 0.517
Varus 6(5.9) .

Valgus 0(0) 1(1.0)

Lateral radiograph

Neutral 98 (96.1) 100 (98.0) 0.397
Varus 4(3.9) 1(1.0

Valgus 0(0) 1(1.0)

Leg length discrepancy (mm) 2.35+3.77 2.36+4.45 0.26

Values are presented as mean=standard deviation or number (%). DAA, direct anterior approach; ALA, anterolateral approach.
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20 int

Figure 2. (A) Preoperative radiograph of the left hip of a male who was 68 years old at the time of the left primary total hip replacement.
Anteroposterior radiograph demonstrating avascular necrosis of the femoral head with partial collapse and formation of osteophytes. (B) Postoperative
anteroposterior radiograph after total hip replacement using a cementless short stem (Minima stem, 131° neck-shaft angle; Lima Co., Udine, Italy) and
ceramic-on-ceramic acetabular component (Delta PF cup; Lima Co.). Greater trochanter tip fracture occurred during femoral stem insertion. (C) Note
the excellent osseointegration and absence of radiolucent lines at the implant-bone interface and united greater trochanter tip fracture.

Table 5. Complications

DAA group
(n=102)

ALA group
(n=102)

Complication

p-value

Greater trochanteric fracture 2 0 0.155
(intraoperation)

Inguinal pain (within 4 months) 4 0.043

Wound revision 1 0.316

Lateral femoral cutaneous 1 0.316
nerve symptom

Periprosthetic fracture 0 1 0.316
(postoperation)

Dislocation 0 1 0.316

Gluteal lurch gait 0 1 0.316

Values are presented as number only. DAA, direct anterior approach;
ALA, anterolateral approach.
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