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ABSTRACT

Purpose. To compare outcome after total hip
arthroplasty (THA) through the mini-incision
approach versus the standard transgluteal approach.
Methods. 80 women and 63 men aged 33 to 89
(mean, 62) years with primary osteoarthritis of the
hip were randomised to undergo unilateral THA
through a mini-incision approach (Micro-hip, n=55)
or standard, lateral, transgluteal approach (Bauer,
n=88). Levels of haemoglobin, haematocrit, serum
creatine kinase, and C-reactive protein, length of
hospital stay, mobilisation, and any complication
were recorded. Visual analogue scale (VAS) for pain
was assessed. Hip function was assessed using the
Harris Hip Score and the Oxford Hip Score, whereas
general health was assessed using the EQ-5D general
health questionnaire. The cup inclination and varus/
valgus of the stem position were measured using a
goniometer.

Results. The Micro-hip group achieved a significantly
lower mean incision length (9.3 vs. 13.4 cm, p<0.001),

mean surgical time (60 vs. 68 minutes, p=0.021), mean
reduction in haemoglobin level (2.1 vs. 2.8 g/dl,
p<0.001), and mean VAS for pain from hour 6 to
day 6 (all p<0.05). One patient in the Micro-hip
group developed early aseptic loosening of the cup
and underwent revision surgery at month 4. Three
patients in the Bauer group and one patient in the
Micro-hip group sustained intra-operative non-
displaced fractures of the proximal femur, which
were fixed with cerclages. Two patients in the Micro-
hip group developed deep vein thrombosis during
week 1.

Conclusion. THA through the Micro-hip approach
achieved faster pain relief.
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INTRODUCTION

Mini-incision total hip arthroplasty (THA) reduces
bloodloss, recovery time, and duration of hospital stay,
and achieves better in-hospital and early functional
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results,! patient satisfaction,® and postoperative
pain.®* Its long-term outcome is similar to that of
conventional THA.5¢ Nonetheless, mini-incision THA
results in increased implant malpositioning and risk
of neurovascular complications, owing to limited
intra-operative visualisation.”® In a meta-analysis
of over 2800 THAs, only the risk of transient lateral
femoral cutaneous nerve palsy increases significantly
after mini-incision THA.® This is consistent with our
findings for the Micro-hip approach.’

The definition of ‘mini-incision’ is imprecise when
based only on the incision length.”'? The extent of
muscle, tendon, and other soft tissue damage should
also be taken into consideration. There are various
mini-incision techniques; grouping them under a
single term may be misleading. This study aimed to
compare patients undergoing THA through the mini-
incision (Micro-hip) approach versus the standard
transgluteal (Bauer) approach. We hypothesised that
the Micro-hip approach would result in lower intra-
operative blood loss and postoperative pain, and
earlier mobilisation without increasing complications.

MATERIALS AND METHODS

The ethics committee approved this study. Informed
consent was obtained from each patient. An absolute
difference of 15% in Harris Hip Score and Oxford Hip
Score was considered clinically important. Thus, at
least 54 patients per group were required to achieve
80% power to detect differences between groups,
with the level of significance of 0.05 (2-sided).

Between January 2010 and October 2010, 80
women and 63 men aged 33 to 89 (mean, 62) years with
primary osteoarthritis of the hip were randomised
to undergo unilateral THA through a mini-incision
approach (Micro-hip,”® n=55) or a standard, lateral,
transgluteal approach (Bauer,'* n=88) by a dedicated
team with extensive experience. More patients in the
Micro-hip group deferred or refused surgery after
randomisation. Patients with previous surgery on
the affected hip or severe inflammatory polyarthritis
that was likely to compromise postoperative mobility
were excluded.

The Micro-hip approach adopted the modified
Smith-Petersen approach.’ Patients were positioned
in a lateral decubitus position. The skin midway
between the greater trochanter and the anterior
superior iliac spine was incised. The subcutis and
fascia were dissected, followed by the interval
between the tensor fascia lata muscle and the rectus
muscle. The joint capsule was split and left in place.
The femoral neck was osteotomised and the femoral

head removed. A special acetabular reamer with an
altered angulation was used. Acetabular components
were then implanted. After repositioning the leg in
extension, adduction, and external rotation, the stem
was prepared, with the femur rasped to the size of the
medullary cavity. The fascia was closed and the skin
was stapled.

For the Bauer approach, patients were positioned
supine. Aslightly dorsally arcuated incision was made
over the greater trochanter region." The subcutis and
fascia lata were incised parallel to the skin incision,
and the gluteal medius and minimus muscles were
split along the line of their fibres. The joint capsule
was split and left in place. The femoral neck was
osteotomised in situ, and the femoral head removed.
The acetabular components were implanted after
reaming. After repositioning the leg in adduction
and external rotation, the stem was prepared and
implanted. The muscles were reattached to the
trochanter bone stock, the fascia was closed, and the
skin was stapled.

All but 8 patients received spinal anaesthesia
with intravenous midazolam or propofol. Press-
fit acetabular components and cement-free
hydroxyapatite-coated stems with metal heads
were used. Five patients in the Bauer group and one
patient in the Micro-hip group received a cemented
stem because of poor bone stock. The stem and
acetabular positions were checked intra-operatively
using mobile C-arm fluoroscopy. Blood loss was
estimated through a cell saver system. Only one
patient needed re-transfusion of the collected blood.
Prophylaxis against deep vein thrombosis included
administration of enoxaparin and early mobilisation.
Mobilisation (partial weight bearing of a maximum
of 30 kg for 6 weeks and then full weight bearing)
was supervised by physiotherapists.

Patient demographics, body mass index, the
American Society of Anesthesiologists status, levels
of haemoglobin, haematocrit, serum creatine kinase,
and C-reactive protein, length of hospital stay,
mobilisation, and any complication were recorded.
Visual analogue scale for pain was assessed at hours
6 and 12 by the responsible physician, and then from
day 1 to day of discharge at 7 am and 4 pm by the
patients themselves. Hip function was assessed using
the Harris Hip Score and the Oxford Hip Score,'
whereas general health was assessed using the EQ-
5D general health questionnaire.”” The cup inclination
and varus/ valgus of the stem position were measured
using a goniometer.'®

A Kolmogorov-Smirnov test for normal
distribution was used. Continuous variables were
analysed using the Student’s ¢ test. Non-parametric
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Table
Patient demographics and outcomes*

Parameter Micro-hip (n=55) Bauer (n=88) p Value
No. of females:males 33:22 47:41 0.443
No. of left:right hips 27:28 47:41 0.618
Patient age (years) 61.9+12.1 (33-85) 61.3+11.6 (35-89) 0.761
Weight ( E 79.4+22.2 (38-141) 86.1+£19.6 (53-160) 0.070
Height (cm) 170+10 (140-189) 170+10 (148-187) 0.899
Body mass index (kg/m?) 27.6+6.0 (15.7-42.0) 30.1+£5.6 (17.6-48.8) 0.013
American Society of Anesthesiologists grade 0.169

1 5 9

2 23 49

3 23 27

4 0 0
Incision length (cm) 9.3+1.4 13.4+2.7 <0.001
Surgical time (mins) 60+13.9 68+26.8 0.021
Blood loss in cell saver (ml) 313.7£172.2 390.7+598.9 0.355
Length of hospital stay (days) 8.8+1.5 9.0+1.7 0.324
Haemoglobin level (g/dl)

Preop 13.9+1.4 14.3+1.5 0.104

Postop day 1 11.7+1.6 11.5+1.6 0.401

Postop day 2 11.2+1.6 10.9+1.6 0.186

Postop day 7 11.3+1.4 11.1+1.6 0.407

Reduction from preop to postop day 1 2.1+1.2 2.8+1.3 <0.001
Haematocrit level (%)

Preop 40.3+4.3 41.3+£6.7 0.447

Postop day 1 35.8+4.8 35.4+4.9 0.612

Postop day 2 31.6+6.2 31.1+4.8 0.613

Postop day 7 32.8+4.3 31.9x+4.7 0.260
C-reactive protein level (mg/l)

Preop 3+4.6 4+6.7 0.435

Postop day 2 134+78.7 147+61.0 0.298

Postop day 7 46x25.3 57+35.2 0.046
Serum creatine kinase level (U/l)

Postop day 2 268+192 427+969 0.131

Postop day 7 133+75 204+203 0.238
Postop visual analogue scale for pain

Hour 6 1.7+1.7 2.5+2.7 0.035

Hour 12 1.8+1.9 2.8+2.7 0.020

Day 1 2.0+£1.5 3.4+£2.4 <0.001

Day 2 2.0+1.9 3.0+2.1 0.007

Day 3 1.8+1.6 2.7+£2.0 0.010

Day 4 1.7+1.7 2.6x2.0 0.017

Day 5 1.7£1.7 2.6+£2.0 0.011

Day 6 1.5+1.5 2.2+1.8 0.030

Day 7 1.5+1.5 2.0+1.7 0.060

Day 8 1.4+1.4 1.9+1.6 0.056
Mobilisation (days)

Out of bed 1.4£0.6 1.4x0.8 0.525

Walking 2.6x1.0 2.7+1.1 0.486

Climbing stairs 5.8+1.7 6.3+1.7 0.453
Cup inclincation 48.1°+6.0° (33°-65°) 49.7°£6.0° (31°-63°) 0.545
Stem alignment 2.6°+2.1° varus (0°-8°) 2.8°+2.2° varus (-2°-10°) 0.425
Harris Hip Score

Preop 45.6+15.9 45.6+15.1 0.991

Postop week 6 78.0£12.7 74.1£13.6 0.142

Postop month 3 87.1£14.9 85.2+£16.5 0.562
Oxford Hip Score

Preop 20.0+8.3 19.1£8.0 0.508

Postop week 6 39.4+7.0 37.0£6.7 0.083

Postop month 3 41.9+£5.4 39.9+8.7 0.196
EQ-5D general health questionnaire

Preop 0.473+0.235 0.466+0.253 0.859

Postop week 6 0.847+0.167 0.810+0.169 0.274

Postop month 3 0.850+0.216 0.845+0.230 0.909

* Data are presented as no. of patients or mean+SD (range)
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variables were analysed using the Mann-Whitney U
test. The Chi-squared test was used for dichotomous
variables. A p value of <0.05 was considered
statistically significant.

RESULTS

All patients were followed up for at least 3 months.
No patient was lost to follow-up. The Micro-hip and
Bauer groups did not significantly differ in terms of
demographics, American Society of Anesthesiologists
grade, hip scores, and general health status, except for
the body mass index (p=0.013, Table). The Micro-hip
group achieved a significantly lower mean incision
length (9.3 vs. 13.4 cm, p<0.001), mean surgical time
(60 vs. 68 minutes, p=0.021), mean reduction in
haemoglobin level (2.1 vs. 2.8 g/dl, p<0.001), mean
C-reactive protein level at day 7 (46 vs. 57 mg/],
p=0.046), and mean VAS for pain from hour 6 to day
6 (all p<0.05).

One patient in the Micro-hip group developed
early aseptic loosening of the cup and underwent
revision surgery at month 4. Three patients in the
Bauer group and one patient in the Micro-hip group
sustained intra-operative non-displaced fractures of
the proximal femur, which were fixed with cerclages.
Two patients in the Micro-hip group developed deep
vein thrombosis during week 1.

DISCUSSION

THA through the Micro-hip approach achieved
lower reduction in haemoglobin levels. This is
consistent with the findings in previous mini-
incision studies.?>*** However, its clinical impact is
low, as it does not affect the blood transfusion rate.’
Other studies reported similar blood loss in the 2
approaches.®>*

THA through the Micro-hip approach achieved
shorter surgical time. This may have been due to
extensive experience of the surgical team, and the
reduced time for wound closure in the modified
Smith-Peterson approach. Other studies using the
modified Watson-Jones approach® or the single-
incision posterolateral approach® also reported
similar surgical times.

Serum creatine kinase levels of the 2 groups were
similar, indicating similar levels of muscle trauma.
This is consistent with a study using the modified
Watson-Jones approach.”? Nonetheless, detaching
muscles may result in temporarily decreased function
without rise in serum creatine kinase levels. Other
studies of mini-incision techniques reported reduced

muscle damage.***

Pain scores were lower in the Micro-hip group
during the first week. This may have been due to
reduced muscle damage.” In contrast, no reduction
in postoperative (day 3) pain was reported after the
anterior mini-incision approach.”? In a study using
patient-controlled analgesia, no difference was noted
in postoperative pain scores or morphine use.?

Hip function was similar in both groups. This is
consistent with results from other studies.’*?' Cup
and stem positioning was similar in both groups. In
particular, the rate of implant malpositioning did not
increase in the Mirco-hip group. This is consistent with
findings of other studies.>>'°22%2¢ However, a wider
range in anteversion® and increased malpositioning
of the acetabular component have been reported after
a posterior’! or an anterolateral” approach with a
mini-incision technique.

The complication rates were similar to those
in other studies.?**?% An increase in wound
complications was reported after a mini-incision
posterior approach.?! An increase in revision surgery
was also reported after a 2-incision technique.? Severe
complications have been described.” Temporary
lateral femoral cutaneous nerve neuropraxia is a
common complication after anterior mini-incision
techniques,>®%? but was not seen in our patients.

One limitation of this study was the lack of long-
term results. Most of the positive effects of mini-
incision hip surgery occur in the short- and mid-
term."”? Pain relief and early mobilisation are the
main benefits in the early in-hospital period. There
were no significant differences in the functional
scores or the general health status after 3 months.
Nonetheless, results may vary if experience with
the Micro-hip approach is not extensive enough.
Long-term studies are needed to investigate implant
loosening and late infections.

CONCLUSION

THA through the Micro-hip group achieved faster
postoperative pain relief.

ACKNOWLEDGEMENT

The authors thank Benjamin Jacob for assistance in
data acquisition.

DISCLOSURE

No conflicts of interest were declared by the authors.



172 T Dienstknecht et al. Journal of Orthopaedic Surgery

REFERENCES

1.

2.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Vicente JR, Croci AT, Camargo OP. Blood loss in the minimally invasive posterior approach to total hip arthroplasty: a
comparative study. Clinics (Sao Paulo) 2008;63:351-6.

Vavken P, Kotz R, Dorotka R. Minimally invasive hip replacement--a meta-analysis [in German]. Z Orthop Unfall
2007;145:152-6.

. Wright JM, Crockett HC, Delgado S, Lyman S, Madsen M, Sculco TP. Mini-incision for total hip arthroplasty: a prospective,

controlled investigation with 5-year follow-up evaluation. ] Arthroplasty 2004;19:538-45.
O’Brien DA, Rorabeck CH. The mini-incision direct lateral approach in primary total hip arthroplasty. Clin Orthop Relat
Res 2005;441:99-103.

. SmithTO, BlakeV, Hing CB. Minimally invasive versus conventional exposure for total hip arthroplasty: a systematic review

and meta-analysis of clinical and radiological outcomes. Int Orthop 2011;35:173-84.

ChengT, Feng )G, LiuT, Zhang XL. Minimally invasive total hip arthroplasty: a systematic review. Int Orthop 2009;33:1473-81.
Berry DJ, Berger RA, Callaghan JJ, Dorr LD, Duwelius PJ, Hartzband MA, et al. Minimally invasive total hip arthroplasty.
Development, early results, and a critical analysis. Presented at the Annual Meeting of the American Orthopaedic
Association, Charleston, South Carolina, USA, June 14, 2003. ) Bone Joint Surg Am 2003;85:2235-46.

. Mardones R, Pagnano MW, Nemanich JP, Trousdale RT. The Frank Stinchfield Award: muscle damage after total hip

arthroplasty done with the two-incision and mini-posterior techniques. Clin Orthop Relat Res 2005;441:63-7.

Sendtner E, Borowiak K, Schuster T, Woerner M, Grifka J, Renkawitz T. Tackling the learning curve: comparison between the
anterior, minimally invasive (Micro-hip®) and the lateral, transgluteal (Bauer) approach for primary total hip replacement.
Arch Orthop Trauma Surg 2011;131:597-602.

. Berger RA, Jacobs JJ, Meneghini RM, Della Valle C, Paprosky W, Rosenberg AG. Rapid rehabilitation and recovery with

minimally invasive total hip arthroplasty. Clin Orthop Relat Res 2004;429:239-47.

. Nakamura S, Matsuda K, Arai N, Wakimoto N, Matsushita T. Mini-incision posterior approach for total hip arthroplasty. Int

Orthop 2004;28:214-7.

. Shitama T, Kiyama T, Naito M, Shiramizu K, Huang G. Which is more invasive-mini versus standard incisions in total hip

arthroplasty? Int Orthop 2009;33:1543-7.

. Michel MC, Witschger P. MicroHip: a minimally invasive procedure for total hip replacement surgery using a modified

Smith-Peterson approach. Ortop Traumatol Rehabil 2007;9:46-51.

. Bauer R, Kerschbaumer F, Poisel S, Oberthaler W. The transgluteal approach to the hip joint. Arch Orthop Trauma Surg

1979;95:47-9.

. Smith-Petersen MN. Approach to and exposure of the hip joint for mold arthroplasty. ] Bone Joint Surg Am 1949;31:40-6.
. Nilsdotter A, Bremander A. Measures of hip function and symptoms: Harris Hip Score (HHS), Hip Disability and

Osteoarthritis Outcome Score (HOOS), Oxford Hip Score (OHS), Lequesne Index of Severity for Osteoarthritis of the
Hip (LISOH), and American Academy of Orthopedic Surgeons (AAOS) Hip and Knee Questionnaire. Arthritis Care Res
(Hoboken) 2011;63(Suppl 11):5200-7.

. Greiner W, Weijnen T, Nieuwenhuizen M, Oppe S, Badia X, Busschbach J, et al. A single European currency for EQ-5D

health states. Results from a six-country study. Eur ] Health Econ 2003;4:222-31.

. Pettersson H, Gentz CF, Lindberg HO, Carlsson AS. Radiologic evaluation of the position of the acetabular component of

the total hip prosthesis. Acta Radiol Diagn (Stockh) 1982;23:259-63.

Dorr LD, Maheshwari AV, Long WT, Wan Z, Sirianni LE. Early pain relief and function after posterior minimally invasive and
conventional total hip arthroplasty. A prospective, randomized, blinded study. ] Bone Joint Surg Am 2007;89:1153-60.
Ogonda L, Wilson R, Archbold P, Lawlor M, Humphreys P, O’Brien S, Beverland D. A minimal-incision technique in total
hip arthroplasty does not improve early postoperative outcomes. A prospective, randomized, controlled trial. ] Bone Joint
Surg Am 2005;87:701-10.

Woolson ST, Mow CS, Syquia JF, Lannin JV, Schurman D). Comparison of primary total hip replacements performed with a
standard incision or a mini-incision. ] Bone Joint Surg Am 2004;86:1353-8

Wohlrab D, Droege JW, Mendel T, Brehme K, Ried! K, Leuchte S, Hein W. Minimally invasive vs. transgluteal total hip
replacement. A 3-month follow-up of a prospective randomized clinical study [in German]. Orthopade 2008;37:1121-6.
Kim YH. Comparison of primary total hip arthroplasties performed with a minimally invasive technique or a standard
technique: a prospective and randomized study. J Arthroplasty 2006;21:1092-8.

Mouilhade F, Matsoukis J, Oger P, Mandereau C, Brzakala V, Dujardin F. Component positioning in primary total hip
replacement: a prospective comparative study of two anterolateral approaches, minimally invasive versus gluteus medius
hemimyotomy. Orthop Traumatol Surg Res 2011;97:14-21.

Muller M, Tohtz S, Springer I, Dewey M, Perka C. Randomized controlled trial of abductor muscle damage in relation to
the surgical approach for primary total hip replacement: minimally invasive anterolateral versus modified direct lateral
approach. Arch Orthop Trauma Surg 2011;131:179-89.

Murphy SB, Tannast M. Conventional vs minimally invasive total hip arthroplasty. A prospective study of rehabilitation and
complications [in German]. Orthopade 2006;35:761-8.

Fehring TK, Mason JB. Catastrophic complications of minimally invasive hip surgery. A series of three cases. ] Bone Joint
Surg Am 2005;87:711-4.

Bal BS, Haltom D, Aleto T, Barrett M. Early complications of primary total hip replacement performed with a two-incision
minimally invasive technique. ] Bone Joint Surg Am 2005;87:2432-8.

Meneghini RM, Smits SA, Swinford RR, Bahamonde RE. A randomized, prospective study of 3 minimally invasive surgical
approaches in total hip arthroplasty: comprehensive gait analysis. ] Arthroplasty 2008;23(6 Suppl 1):68-73.



