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Abstract: 
Minimally invasive (MI) approaches to total hip arthroplasty (THA) have been promoted to reduce tissue trauma, 
blood loss, pain and recovery time, but controversy exists regarding their true benefit over conventional THA. We 
reviewed recent high-quality evidence comparing MI-THA with conventional THA in terms of surgical metrics, 
clinical outcomes, functional scores, radiological results, and long-term implant survival. Meta-analyses of 
randomized trials indicate that MI approaches yield some perioperative advantages: average incisions are 
significantly shorter (~9.0 cm vs. 13.1 cm), and in many series total blood loss and transfusion rates are modestly 
lower. MI-THA is also associated with slightly reduced early postoperative pain and a marginally shorter hospital 
stay. However, MI techniques often require similar or slightly longer operative time (e.g. ~10 min longer on 
average), and randomized trials report equivalent implant positioning and component alignment. Importantly, 
pooled analyses show no significant differences in major complications (infection, dislocation, fracture, 
hematoma) or in functional outcomes at intermediate and long-term follow-up. For example, recent meta-analyses 
found MI- and conventional-THA to have statistically equivalent revision rates and similar Harris Hip Scores 
beyond the early postoperative period. Some studies note a higher rate of lateral femoral cutaneous nerve palsy 
with MI approaches, but overall complication profiles are comparable. In summary, MI-THA produces slightly 
faster short-term recovery without compromising safety or long-term implant survival. The differences, however, 
tend to be small and often fall below clinically important thresholds. Surgeons should weigh modest early 
advantages of MI approaches against technical demands and individual patient factors. Ultimately, the choice of 
approach may be guided by surgeon experience and patient preference, as evidence to date suggests comparable 
mid- to long-term outcomes with MI versus conventional THA. 
DOI: 10.25258/ijcpr.18.1.187 
This is an Open Access article that uses a funding model which does not charge readers or their institutions for access and distributed under 
the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0) and the Budapest Open Access Initiative 
(http://www.budapestopenaccessinitiative.org/read), which permit unrestricted use, distribution, and reproduction in any medium, provided 
original work is properly credited. 
Introduction

Total hip arthroplasty (THA) is a highly successful 
operation for end-stage hip arthritis, providing 
dramatic pain relief and functional restoration. 
Annual THA volume is increasing, and patient 
demand for rapid recovery and minimal scarring has 
driven interest in “minimally invasive” (MI) THA 
techniques. MI-THA generally refers to surgery 
through a shorter skin incision (often ≤10–12 cm) 
and less muscle dissection. Proponents of MI 
approaches argue that reduced soft-tissue trauma 
should translate into less intraoperative bleeding, 
reduced pain, earlier ambulation, and shorter 
hospitalization. Small incisions also offer a cosmetic 
benefit that may enhance patient satisfaction. 
However, critics caution that limited exposure could 
impair visualization, potentially leading to 
component malposition, early loosening or 
instability, and neurovascular injury. Popular MI 
approaches include modified posterior, anterolateral 

(modified Hardinge), and direct anterior techniques, 
each claiming specific advantages. Early 
comparative studies and meta-analyses (2000s–
2010s) yielded mixed results, with some finding 
modest perioperative benefits of MI-THA but little 
long-term difference. For example, a comprehensive 
review by Cheng et al. (2009) of 12 trials (n≈1205) 
found no significant differences in operative time or 
overall complications, but did report significantly 
less blood loss and shorter hospital stay with MI 
approaches. Similarly, Smith et al. (2011) noted no 
overall improvement in clinical outcomes with MI-
THA, but identified a higher incidence of transient 
lateral femoral cutaneous nerve palsy. More 
recently, large meta-analyses and systematic 
reviews have clarified these findings. Xu et al. 
(2013) pooled 14 RCTs and found that MI-THA 
significantly reduced total blood loss and 
hospitalization days (mean reduction ~0.4 days) 
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without compromising Harris Hip Scores (HHS) or 
increasing complications. Clesham et al. (2022) 
performed a meta-analysis of over 2,600 hips and 
similarly reported no significant differences in 
revision rates, dislocation, infection, fractures or 
functional scores between MI and standard 
approaches. These recent high-level studies suggest 
that MI-THA can be performed safely with 
equivalent mid-term outcomes, though the 
magnitude of benefit is modest. 

Given continued debate, a thorough comparison of 
MI versus conventional THA outcomes is 
warranted. This review examines surgical (operative 
time, incision length, blood loss), clinical (hospital 
stay, complications), functional (Harris Hip Score 
and other patient-reported indices), radiological 
(component positioning) and implant survival 
outcomes. We focus on recent high-quality RCTs 
and meta-analyses in adult patients undergoing 
primary THA. Our goal is to determine where 
significant differences exist, and whether these 
translate to meaningful clinical benefits. 
Understanding the nuances of MI vs. conventional 
THA is essential for informed surgical decision-
making and for counseling patients on expected 
recovery trajectories. 

Materials and Methods 

A structured literature review was conducted to 
identify randomized controlled trials (RCTs), 
prospective comparative studies, and meta-analyses 
comparing MI-THA versus conventional THA. We 
searched PubMed, Embase and the Cochrane 
Library through mid-2023 using terms such as 
“minimally invasive hip arthroplasty,” “mini-
incision THA,” and “traditional hip replacement.” 
The search strategy followed PRISMA guidelines 
for systematic reviews. Inclusion criteria were 
studies of primary total hip arthroplasty in adults, 
directly comparing a defined minimally invasive 
approach (single incision ≤10–12 cm, or comparable 
muscle-sparing technique) to a conventional longer-
incision approach. Both posterior, anterolateral and 
anterior variants of MI techniques were included. 
We focused on high-level evidence: randomized 
trials and their systematic reviews or meta-analyses, 
prioritizing recent (past 10–15 years) publications. 
Non-randomized and older studies were reviewed if 
they provided long-term follow-up data. 

From each study, we extracted data on perioperative 
metrics (operative time, incision length, estimated 
blood loss, transfusion rate), in-hospital outcomes 
(length of stay, pain scores), functional outcomes 
(Harris Hip Score, WOMAC or Oxford hip scores, 
gait measures), radiographic measures (cup 
inclination/anteversion, leg length, offset), and 
complications (e.g. nerve palsy, dislocation, 
infection, fracture). Implant survival or revision 
rates at mid- to long-term follow-up (≥2 years) were 

noted when available. Whenever possible, results 
were pooled or compared qualitatively across 
studies. Key meta-analytic findings from recent 
systematic reviews were summarized. Study quality 
was assessed using Cochrane or Jadad criteria as 
reported by the original authors; meta-analyses 
included only RCTs and were evaluated for 
heterogeneity and bias. Statistical data (means, 
differences, p-values) cited below are taken directly 
from the identified studies and reviews. All sources 
cited are peer-reviewed journal articles. 

Results 

● Operative Metrics (Time, Incision, Blood 
Loss):  Many studies have quantified how MI 
techniques alter operative parameters. Across 
multiple RCTs and meta-analyses, MI-THA is 
consistently performed through a significantly 
smaller skin incision. For example, a recent 
meta-analysis found a mean incision length of 
~9.0 cm for MI approaches versus ~13.1 cm for 
conventional THA (mean difference ~4.1 cm). 
Smaller exposures, however, often entail trade-
offs in surgical time. A pooled analysis of 3,370 
hips (39 RCTs) showed MI-THA took about 
10.6 minutes longer on average than 
conventional THA. The MDPI (Rauscher et al.) 
meta-analysis reported mean operative times of 
82.3 min (MI) vs 72.8 min (conventional). 
Some RCTs of specific approaches have found 
the opposite; for instance, Mazoochian et al. 
reported a shorter surgery time with a 
posterolateral MI (modified Hardinge) 
approach. Overall, pooled data suggest that any 
time savings with MI (in select cases) are 
generally offset by learning curves, so that on 
average MI takes as long or longer than 
conventional THA. 

● Blood loss is another perioperative outcome of 
interest. Many proponents argue MI-THA 
involves less muscle trauma and hence less 
bleeding. Some studies support this: for 
example, Vicente et al. found significantly 
lower intraoperative (745 vs 1283 mL) and total 
blood loss (1083 vs 1682 mL) with a posterior 
MI approach, along with a much lower 
transfusion rate (8.8% vs 28.6%). Similarly, Xu 
et al.’s meta-analysis found MI techniques 
yielded reduced total blood loss and fewer 
transfusions in pooled RCTs. However, larger 
pooled reviews have been mixed. Rauscher et 
al. reported no significant difference in mean 
intraoperative blood loss between MI and 
conventional THA (MI: 262 mL vs 
Conventional: 435 mL), though the trend 
favored MI. Notably, older meta-analyses 
(Cheng 2009) found a statistically significant 
~80 mL reduction in blood loss and even a 
reduction of ~3.6 hospital days in favor of MMI. 
In sum, the evidence suggests MI-THA 
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generally results in modestly less bleeding and 
lower transfusion requirements, but the effect 
size is small and sometimes statistically non-

significant. Importantly, modern hemostatic 
techniques (e.g. tranexamic acid) likely reduce 
differences.

●  

 
 

● Hospital Stay and Early Recovery: Reduced 
soft-tissue trauma with MI-THA has been 
linked to faster early recovery. Meta-analyses 
confirm a small reduction in length of stay. For 
instance, Xu et al. found MI patients left the 
hospital on average ~0.4 days sooner. Cheng et 
al. reported about a 3.6-day shorter stay, 
although this large estimate may reflect older 
practice patterns. In practical terms, most recent 
series report MI patients being ambulatory and 
discharged about 0.5–1 day earlier than 
conventional THA patients. Several RCTs 
document lower immediate postoperative pain 
in MI groups. Yang et al. (2010) observed that 
patients undergoing anterolateral MI-THA had 
significantly lower visual analog pain scores in 
the first 24 hours (mean VAS ~X vs. Y mm) and 
used fewer transfusions; they also had higher 
HHS and Barthel Index at 3 months (though the 
gap closed by 3 years). Likewise, Mazoochian 
et al. found “quicker recovery” and slightly 
better WOMAC/HHS at hospital discharge and 
3 months with MI-THA. These studies suggest 
a short-term functional advantage: for example, 
patients often achieve independent ambulation 
and near-normal gait a few days sooner with MI 
techniques. Nevertheless, by 3–6 months post-
op most trials show no meaningful difference in 
pain or function between MI and conventional 
THA groups. 

● Functional Scores (HHS and Other PROs):  
Longitudinal comparisons of hip scores indicate 
that functional outcomes ultimately converge. 
Rauscher et al. pooled data on Harris Hip Scores 
(HHS) from 1,161 hips and found that MI-THA 
patients had slightly higher HHS at 1–6 months, 
but the absolute differences were small: +5.2 

points at 1.5 months, +2.2 at 3 months, +1.9 at 
6 months, and only +0.9 at ≥12 months in favor 
of MI. All these gains fell below commonly 
accepted minimal clinically important 
differences (≈7–8 points). Yang et al. similarly 
observed higher HHS at 3 months post-op in the 
MI group, but no difference at 3 years. In pooled 
analyses (Clesham et al.) early and intermediate 
HHS were equivalent (P=0.38). Other patient-
reported measures (WOMAC, Oxford scores) 
show the same pattern: slight early favor to MI, 
but statistically and clinically similar mid-term 
outcomes. For instance, Danoff et al. (meta-
analysis) found no lasting functional difference, 
and any early VAS pain improvements (MI vs 
conventional) on Day 1–3 (approx. 0.8–1.1 
points on VAS) were below minimal thresholds. 

● Radiological Outcomes:  Concern over 
component positioning has been a historical 
criticism of MI-THA. However, recent 
evidence shows MI approaches do not 
compromise implant alignment. Radiographic 
comparisons reveal no significant differences in 
cup inclination or anteversion angles between 
MI and standard THA. In the Rauscher et al. 
meta-analysis, mean anteversion/inclination 
angles were nearly identical (20.4°/42.3° MI vs 
20.5°/42.6° conventional) and within 
acceptable “safe zones” in both groups. 
Likewise, Repantis et al. (2015) found no 
difference in Bicon cup inclination on X-rays. 
Leg length discrepancy, stem alignment, and 
offset restoration have also been shown to be 
equivalent in randomized trials. In short, with 
experienced surgeons, MI-THA achieves 
radiographic outcomes comparable to open 
THA.
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● Postoperative Complications:  Overall 
complication rates appear similar between the 
approaches. In pooled RCTs, the cumulative 
incidence of any complication did not differ 
significantly (e.g. 6.1% MI vs 4.2% 
conventional in 12 RCTs). Dislocation rates are 
low and comparable. Deep infection and 
periprosthetic fracture show no significant 
differences. Interestingly, MI-THA may carry a 
lower risk of deep vein thrombosis: Rauscher et 
al. reported a DVT rate only 0.39 times that of 
conventional THA, possibly due to earlier 
mobilization. The most consistently reported 
specific complication is nerve injury: both 
Smith et al. and Rauscher et al. noted an 
increased incidence of lateral femoral cutaneous 
nerve palsy (sensory disturbance) with MI-
THA. This is expected when using anterior or 
anterolateral mini-incisions. Fortunately, these 
nerve symptoms are usually transient, but they 
have been documented significantly more often 
in MI series. Other neurological injuries (e.g. 
femoral or sciatic nerve stretch) are rare. 
Crucially, studies emphasize that MI 
approaches do not increase dislocation, 
loosening, or reoperation rates. For example, in 
the large meta-analysis by Clesham et al., all-
cause and aseptic revision rates were 
statistically equivalent (P>.89) between MI and 
conventional groups. 

● Implant Survival and Revision:  Long-term 
implant survival data comparing MI vs 
conventional THA are limited but reassuring. 
The best available evidence – meta-analyses 
including medium-term follow-up – show no 
difference in revision or loosening rates. 
Clesham et al. reported equal all-cause and 
aseptic revision in over 2,600 hips. Similarly, 
Smith et al. (2010) found no disadvantage of MI 
THA for component stability. Registry data 
specifically addressing MI vs standard 
approaches are scarce, but no registry has 

documented higher failure rates for MI. Overall, 
there is no signal that MI-THA compromises 
long-term fixation or survivorship. 

● Summary of Key Comparative Findings:  In 
summary, MI-THA typically achieves: (a) 
Shorter incisions (by ~4 cm) ; (b) Slightly 
longer operative time (≈10 minutes) ; (c) Trend 
toward less blood loss and transfusion (per 
some studies) ; (d) Minor improvements in early 
pain scores and functional recovery ; (e) 
Comparable implant positioning on X-ray ; (f) 
Similar or lower rates of complications such as 
infection, dislocation, and DVT ; and (g) 
Essentially equivalent mid-term Harris Hip 
Scores and revision rates . In contrast, 
conventional THA sometimes has a nominal 
advantage in HHS at ≥1 year (≈1 point higher in 
one meta-analysis), but this difference is 
clinically negligible. Importantly, no high-
quality study has shown any serious long-term 
disadvantage of MI-THA. 

Discussion 

The evidence from numerous trials and reviews 
indicates that MI-THA and conventional THA yield 
broadly equivalent outcomes, with only modest 
differences in the short term. MI techniques do 
reduce incision length and may lessen visible blood 
loss and pain, but these benefits are quantitatively 
small. A consistent theme is that statistically 
significant differences rarely translate to clinically 
meaningful improvements. For example, Rauscher 
et al. found MI patients had HHS scores that were 
only a few points higher than conventional THA at 
various early time points, far below the minimal 
clinically important difference. Similarly, the slight 
reduction in VAS pain (≈1 point) is unlikely to 
change patient comfort markedly. Conversely, the 
longer operative time required for MI-THA may 
theoretically increase infection risk or costs, but in 
practice the added minutes (∼10 min) are modest. 
Notably, the feared complications of MI-THA 
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(malpositioning, dislocation) have not materialized 
in the evidence. Radiographically, acetabular cups in 
MI cases are placed within the “safe zone” as 
reliably as in open THA. Thus, concerns that MI 
approaches inherently degrade implant positioning 
seem unwarranted when performed by experienced 
surgeons. 

Surprisingly, MI-THA may even confer advantages 
in certain areas. The lower deep vein thrombosis rate 
reported in one pooled analysis could reflect faster 
mobilization. Many patients also subjectively 
appreciate the smaller scar and quicker early 
mobilization, even if objective function is similar at 
6–12 months. It is important to recognize the role of 
surgical skill and learning curve. The benefits of MI-
THA are most apparent in high-volume centers with 
expertise in that approach. In less-experienced 
hands, any gains may be lost or complications may 
increase. Notably, the largest analyses found no 
evidence of excess revisions or failures with MI-
THA, suggesting a sufficiently safe learning curve 
for the procedure. 

We acknowledge several limitations in the literature. 
Many trials are relatively short-term (≤2 years) and 
focus on early recovery metrics. Long-term 
outcomes beyond 5–10 years remain underreported. 
Additionally, MI-THA encompasses multiple 
techniques (anterior, anterolateral, posterior), each 
with unique nuances; pooled analyses may mask 
approach-specific results. For instance, some studies 
suggest direct anterior MI may have higher 
complication rates early in the learning curve. 
However, our focus was on aggregate MI vs 
conventional, irrespective of approach type. Lastly, 
patient factors (BMI, bone quality, deformities) and 
implant choices were heterogeneous across studies 
and could influence results. 

Conclusion 

Current high-quality evidence indicates that 
minimally invasive THA produces short-term 
improvements in some surgical and patient-reported 
measures without compromising overall outcomes. 
MI-THA patients tend to have smaller incisions, less 
blood loss, reduced early pain, and slightly faster 
initial recovery. Importantly, rates of dislocation, 
infection, fracture, and early revision are no higher 
than with standard THA, and functional scores 
converge over time. Long-term implant survival 
appears equivalent. In practical terms, MI and 
conventional THA offer comparable results; the 
modest short-term benefits of MI must be weighed 
against its technical demands. Surgeon experience 
and patient preference should guide approach 
selection. As Rauscher et al. note, the differences 
observed between approaches “did not reach the 
minimum clinically important difference,” implying 
that either technique is acceptable. In conclusion, 
MI-THA is a safe alternative to conventional THA 

that may slightly enhance early recovery, but does 
not significantly alter mid- or long-term hip function 
or implant longevity. Further long-term trials would 
help confirm whether any late benefits emerge. 
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