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Abstract

Background The anterior minimally invasive (AMI) approach reduces soft tissue damage, risk of dislocation

and enhances recovery, but it is associated with certain complications. The aim of this study is to compare the out-
comes of patients who underwent total hip arthroplasty (THA) through posterolateral (PL) and AMI approaches
performed by the same surgeon, in order to determine the learning curve associated with this new approach.

Methods This retrospective cohort study included patients who underwent THA via PL and AMI approach

between 2017 and 2022, with a minimum follow-up of 1 year. Hip fracture and oncologic patients were excluded.
Demographic variables, functional scores and perioperative complications were assessed. A bivariate analysis was per-
formed to identify differences between groups.

Results Data of 124 AMI and 120 PL patients were analyzed. Demographic characteristics among groups were
homogeneous. Functional outcomes at 3 months were superior for AMI (Oxford: 43 vs. 38; p < 0.05), no dislocations
were identified (0% vs. 4.2%; p < 0.05) and no differences in the transfusion rate were found (6.5% AMI vs. 6.7% PL;
p=0.996). Infection rate was 4% for AMI and 3.4% for PL (p=0.572). Surgical time was shorter for the PL approach,
but the median surgical time of the last 25 AMI cases was shorter.

Conclusions The AMI approach is an excellent alternative for patients requiring THA. Although surgical time

and perioperative bleeding were greater during the learning curve, this approach offers improved functional out-
comes and a lower dislocation rate, without significant differences in transfusion and infection outcomes, demon-
strating that responsible innovation and safe implementation of new techniques is possible.

Keywords Hip, Arthroplasty, Minimally invasive surgical procedures, Intraoperative complications, Postoperative
complications

Introduction
Hip osteoarthritis is a very common condition in the
adult population, with a cumulative risk of 25% at
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(PL) approach [5] to the anterior minimally invasive
(AMI) approach has been evidenced recently [6]. The
AMI approach reduces soft tissue damage and offers
numerous advantages over the PL, including less post-
operative pain, early rehabilitation, and lower risk of dis-
location [7—10]. Nevertheless, it has also been described
that the limited exposure of this approach is associated
with early implant loosening, periprosthetic fractures,
and a higher rate of neurovascular injuries [11-14].

The risk of these complications is higher in less expe-
rienced surgeons [15] and it has been described that the
learning curve for THA through the AMI approach is at
least 50 procedures to obtain comparable results with the
traditional approach [16-18]. Given that the increase in
the use of the AMI approach has been debated [19], the
implementation of new techniques and technologies to
impact patients’ outcomes must be safe and accountable
[20, 21].

The purpose of this study is to compare the clinical
and functional outcomes of patients undergoing THA
through the PL approach and the AMI approach dur-
ing the period of transition of a single surgeon at an aca-
demic hospital.

Methods

This retrospective cohort study included adult patients
(>18 years) undergoing primary THA via PL and AMI
approach between January 2017 and May 2022, with at
least 1-year follow-up. Patients with acute hip fractures
and malignancy were excluded. All surgeries were per-
formed by a single fellowship trained surgeon, first in
PL and later in AMI approach by assisting experienced
surgeons, cadaveric dissections and by being assisted by
other experienced surgeons.

Sociodemographic variables, comorbidities, body mass
index (BMI), ASA classification, indication for surgery,
intraoperative and postoperative complications, length
hospital stay, surgical site infection, mortality, functional
outcomes in the Oxford Hip Score (OHS) and surgical
time were assessed.

Surgical technique

Anterior minimally invasive approach

The patient is positioned supine in the AMIS = (Ante-
rior Minimally Invasive Surgery) Mobile Leg Positioner
design by Medacta (Medacta Corporate, Strada Regina,
Switzerland). The skin incision is a line positioned 1 cm
lateral and 1 cm distal to the anterior superior iliac spine,
aimed distally toward the Gerdy’s tubercle. The fascia
over the tensor fascia latae is incised laterally, the inter-
val between tensor fascia latae and sartorius is developed,
the circumflex vessels are ligated or cauterized, the rec-
tus femoris is retracted medially and the articular capsule
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is then incised. The surgery is performed using specific
instrumentation for the minimally invasive approach
designed by the implant’s manufacturer (Medacta Cor-
porate, Strada Regina, Switzerland). Fluoroscopy is used
intraoperatively to verify the inclination and version of
the acetabular cup. Also, leg length is verified using the
relationship between the lesser trochanter and the ischial
tuberosity of the operated side and compared with the
contralateral hip.

Posterolateral approach

The patient is positioned in lateral decubitus on a con-
ventional operative table with lateral supports. The skin
incision is positioned in the posterior 1/3 of the greater
trochanter with 1/3 directed proximally toward the pos-
terior superior iliac spine and 2/3 distally to the femoral
diaphysis. The fascia over the gluteus maximus and the
fascia latae are incised and retracted. The short external
rotators are exposed and incised along with the articular
capsule in one single flap. At the end of the procedure,
the same flap is reattached to the greater trochanter
trough osseus tunnels. Leg length is verified intraopera-
tively with the level of both knees.

For either approach, intraoperative stability maneuvers
are performed with trial implants and after placing the
final implants. The hip is flexed 90°, internally rotated 20°,
adducted 15° and in full extension is externally rotated
for PL and combined flexion and external rotation for
AMIL

Preoperative protocol
All patients undergo the same preoperative protocol.
They receive a kit with chlorhexidine soap and topic 2%
mupirocin. Patients are instructed to shower with chlo-
rhexidine soap the day before and on the day of the sur-
gery. Topic mupirocin is applied in the nostrils, ears, and
belly button every 12 h during 5 days before surgery. On
the day of surgery, antibiotic prophylaxis consists of 2 g of
cephazolin plus 1 g of vancomycin within 1 h of the inci-
sion. For patients allergic to penicillin, only 1 g of van-
comycin is used. Additionally, antimicrobial incise drapes
are used in every case. Furthermore, 1 g of tranexamic
acid is applied intravenously at the time of the incision.
Patient older than 65 years are assessed preoperatively
by internal medicine to optimize comorbidities such as
diabetes and hypertension. Patients with HbAlc>7% and
Hb <10 g/dL are postponed until correction is achieved.

Postoperative protocol

The postoperative rehabilitation protocol is the same for
both approaches. Patients are allowed to bear full weight
with a walker in the immediate postoperative period, and
no hip precautions are prescribed for either approach.
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Patients are discharged on day 1 if pain is well con-
trolled and they tolerate ambulation. A booklet with self-
directed mobility and strengthening exercises is provided
to all patients. In the first visit at the clinic (day 12), pain
control, wound healing, and adherence to pharmacologi-
cal thromboprophylaxis are evaluated, and a prescription
for outpatient physical therapy is also provided. Sutures
are removed and education on the rehabilitation goals
is strengthened. Then, patients are followed at 3, 6 and
12 months. The oxford hip score is applied in every visit.
If a patient is not able to visit the clinic for follow-up,
he is contacted by telephone.

Statistical analysis

Exploratory analysis

Data distribution was evaluated using the Shapiro—Wilk
test. Continuous variables are presented as mean and
standard deviation if the distribution is normal, or as
median and interquartile range (IQR) if the distribution
is nonparametric. Categorical variables are presented as
proportions.

Bivariate analysis

Comparison between continuous variables was per-
formed using the Mann—Whitney U test if presented
as medians or using the T-student test if presented as
means. A Levene’s test for the analysis of variances was
carried out before the T-student test. For paired data
with normal distribution, a T-student test is performed,
otherwise its nonparametric equivalent, the Wilcoxon
test. Categorical variables are compared using the chi-
square test or the Fisher’s exact test when the expected
frequency is less than 5 cells. p values less than 0.05 were
considered statistically significant.

Ethical considerations

This study was approved by the Ethics Committee of our
institution. This retrospective research is considered low
risk.

Results
A total of 244 patients were included in the analysis,
where 124 underwent THA through the AMI approach.
The median age was 62 years (IQR 50-72), 61% were
females, the median BMI was 27.4 kg/m? (IQR 23.9-30.5)
and 81.7% were classified ASA II. The most frequent
comorbidities were high blood pressure (75%) and dia-
betes mellitus (11.8%). The main indication for THA was
primary hip osteoarthritis (91.5%). There were no signifi-
cant differences in the distribution of demographic vari-
ables among groups (Table 1).

The preoperative functional status assessed with the
Oxford Hip Score was not significantly different among
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Table 1 Sociodemographic characteristics

Surgical approach group P

AMI PL
n=124 n=120

Gender, n (%)

Female 77 (62.1) 73 (60.8) 0.839

Male 47 (37.9) 47 (39.2) 0.839
Age, median (IQR) 62 (52-69) 63 (47-76) 0527
BMI, median (IQR) 27 (23-30) 27 (24-30) 0814
ASA, n (%)

1 17 (13.7) 15(12.5)

2 95 (76.6) 88 (73.3)

3 12(9.7) 17 (9.7)
Comorbidities, n (%)

Hypertension 42 (33.8) 43 (36.4) 0.303

Diabetes 17(13.7) 12(10.7) 0.252

Smoking 17(13.7) 12(10.2) 0.623

Coronary disease 3(24) 4(32) 0.305

COPD 1(0.8) 3(25) 0.194
Surgical indication, n (%)

Osteoarthrosis 111 (89.5) 94 (78.3)

Avascular necrosis 10(8.1) 15(12.5)

Inflammatory arthropathy - 2(1.6)

Septic arthritis - 2(1.6)

Hip dysplasia 2(1.6) 2(1.6)

Post-traumatic arthrosis 1(0.8) 54.17)

AMI anterior minimally invasive approach, PL posterolateral approach, BMI body
mass index, COPD chronic obstructive pulmonary disease, QR Interquartile
range

Table 2 Clinical outcomes reported with the oxford hip score

Surgical approach group p
AMI PL
N=124 N=120
Oxford, median (IQR)
Preoperatory 14 (10-20) 12 (8-18) 0.180
3 months POP 43 (37-47) 38 (33-45) 0.005
12 months POP 44 (39-47) 43 (38-47) 0.698

AMI anterior minimally invasive approach, PL posterolateral approach, IQR
interquartile range, POP postoperative

groups. However, at the third postoperative month, supe-
rior outcomes were observed for AMI patients, with
a median of 43 points (IQR 37-47) in contrast with 38
points (IQR 33-45) for the PL approach (p=0.005).
There were no differences at 12 months (Table 2, Fig. 1).
Throughout the study, the median surgical time for the
AMI approach was 123 min (IQR 108-145) and 83 min
(IQR 68-95) for the PL approach, and this difference
was statistically significant (p<0.05). Hybrid, cemented
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Fig. 1 Comparison of functional outcomes with the oxford score

and uncemented fixation were used (Fig. 2). Three cases
of intraoperative trochanteric fractures were observed
for the AMI approach and 1 case for the PL (p=0.334).
Postoperative hemoglobin levels were lower for the AMI
group (10.3 g/dL vs. 11.1 g/dL, p=0.082), there was a sig-
nificant difference in postoperative hematocrit levels, but
there were no significant differences in the transfusion
rate. No differences in the length of stay were observed.
(Table 3) No cases of postoperative sciatic nerve palsy

2.4% | 0.8%

(2023) 18:816

Page 4 of 8

were identified in either group. From the total of 18 lat-
eral femorocutaneous nerve neuropraxias, 17 cases were
in the AMI approach (Table 4).

Five patients in the PL approach presented prosthetic
dislocation, while no cases were identified in the AMI
group (p=0.022). No dual mobility acetabular implants
were used. Of the former, 3 patients required revision
surgery due to recurrent dislocation. One patient of the
AMI approach presented early loosening of the acetab-
ular cup, also requiring revision surgery. Nine surgical
site infections were identified: 5 in the AMI group and 4
in the PL group; of these 6 were superficial and 3 deep
infections. Deep infections were diagnosed according
to the 2018 point-based definition published by Parvizi
et al. [22] using both synovial and serum markers and
confirmed by intraoperative cultures. All three cases of
periprosthetic infection were managed with debride-
ment, irrigation, prosthesis retention and 6 weeks course
of antibiotics. Superficial infections were included cases
presenting with erythema, purulent discharge or wound
dehiscence without serum or synovial inflammatory
markers elevation and were managed with oral antibi-
otics only. Two PL patients present pulmonary embo-
lism in the immediate postoperative period (1.6%).
Between 2017 and 2022, 6 deaths were registered for the

Posterolateral

Fixation method

I Uncemented
B cemented

B Hybrid

Fig. 2 Hybrid, cemented and uncemented fixation distribution in both groups
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Table 3 Surgical variables

Surgical approach group p
AMI PL
N=124 N=120

Surgical time in minutes (IQR) 123 (108-145) 81 (68-95) <0.05

Intra operative complications (%)

Greater trochanter fracture 3(24) 1(0.8) 0334
Hospital length of stay 2(1-2) 2 (2-3) 0.164
in days (IQR)

Hemoglobin (IQR)

Preoperative 13.6(126-145) 134(126-146) 0.895

Postoperative 103(9.5-114)  11.1(99-12.1) 0.082
Hemoglobin loss>2 g/dL, 90 (78.9) 75 (68.8) 0.084
n (%)

Hematocrite, n (%)

Preoperative 415(38.1-43.7) 406 (388-43.2) 0.928

Postoperative 31.2(286-346) 334(302-364) 0022
Transfusion requirement, 8 (6.5) 8 (6.7) 0.996

n (%)

AMI anterior minimally invasive approach, PL posterolateral approach, IQR
interquartile range

Table 4 Postoperative complications

Surgical approach group p

AMI PL
N=124 N=120
Nerve palsy
Sciatic 0 0 -
Lateral femorocutaneous 17 (13.7) 1(0.83) 0.000
Dislocation, n (%) 0 5(4.2) 0.022
Revision surgery, n (%) 2(1.6) 3(248) 0.632
Revision surgery indication, n (%)
Dislocation 0 3(2.28)
Malalignment 1(0.80) 0
Periprosthetic fracture 1(0.80) 0
Surgical site infection, n (%) 5(4) 4(34) 0.572
Superficial, n (%) 3(24) 3(2.5) 0.959
Deep, n (%) 2(1.6) 1(0.8) 0.586
Thromboembolic disease, n (%) 0 2(1.6) 0.208
1-year mortality, n (%) 0 6 (5) 0.023

AMI anterior minimally invasive approach, PL posterolateral approach
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PL approach; nevertheless, the cause of death was not
related to the procedure (Table 4).

The surgeon’s learning curve was defined as the
decrease in surgical time as the number of cases per-
formed increased. According to the date of the proce-
dure, five groups of 25 consecutive patients were defined.
Thus, the curve was obtained by plotting surgical time by
the case number. A trend in the decrease in the surgical
time along with the increase in the number of procedures
performed was observed (Table 5, Fig. 3).

Discussion

In the present study, the outcomes of the first 124 con-
secutive cases of THA through the AMI approach were
compared with 120 cases through PL approach per-
formed by the same surgeon at the same period. During
this transition, the rate of dislocation and 1-year mortal-
ity was significantly lower for AMI patients; however, the
proportion of other complications was not statistically
significant between the two cohorts (Tables 3 and 4).

Moreover, functional outcomes (Oxford Hip Score) at 3
months after the index procedure were significantly bet-
ter for the AMI approach compared to the PL approach
(Table 2). According to the interpretation proposed by
Nilsdotter et al., the results for AMI patients were excel-
lent, while the results for the PL approach were good [23].
Similar findings have been reported in the literature,
where faster recovery and better performance on func-
tional and PROM scales are described in THA through
AMI approach [24-26].

One of the main advantages attributed to the AMI
approach is the lower risk of dislocation given that it is
developed in an intermuscular plane, and it preserves the
posterior hip soft tissues [27, 28]. We found a dislocation
rate of 0% for the AMI approach compared to 4.2% for
the PL approach (p=0.022). This lower rate of prosthetic
dislocation has been demonstrated in different rand-
omized studies [9, 25, 26, 29], presented similar results in
the long-term [29, 30] and decreasing the rate of revision
surgery for instability [31].

Barrett and colleagues described an increased risk
of intraoperative bleeding for the AMI approach com-
pared to the posterolateral approach [25]. In our study,
both cohorts had similar preoperative hemoglobin and

Table 5 Sub-analysis of surgical time and hospital length of stay in AMI group

Number of procedure* 01-25 26-50 51-75 76-100 101-125 p
Surgical time, median (IQR**) 142 (130-170) 130 (110-157) 125 (115-140) 115(96-132) 107 (90-115) 0.000
Hospital length of stay, median (IQR**) 2(2-4) 2(2-3) 1(1-2) 1(1-2) 101-1) 0.000

*Procedures were chronologically organized, then divided in groups of 25 to create the groups used for this sub-analysis

**IQR interquartile range
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Fig. 3 Learning curve in AMI approach, surgical time according to procedure number

hematocrit levels; however, these levels were lower for
the AMI group on the first postoperative day (Table 3).
A higher proportion of these patients had a decrease in
hemoglobin>2 g/dL, a result of increase intraoperative
bleeding, despite the systematic use of tranexamic acid.
However, these results were not evidenced in the num-
ber of patients in the AMI group that required blood
transfusions (6.5% [AMI] vs. 6.7% [PL], p=0.996). Like-
wise, more cases of surgical site infections were identi-
fied in the AMI group, without a statistically significant
difference in the proportion of this complication (4%
[AMI] vs. 3.4% [PL], p=0.572) or in the type of infec-
tion (Table 4). None of the cases was treated with revi-
sion surgery. These results are similar to those published
by Aggarwal et al. in a retrospective study [13]. However,
in randomized studies, no differences have been found in
the prevalence of these complications [9, 25, 26, 29]. It is
possible that our results may be related to the expected
increased surgical time during the adoption of a new
technique [9, 21, 29, 32].

We found that the surgical time was significantly
longer for the AMI approach, with a median difference of
42 min (123 min [AMI] vs. 81 min [PL]; p<0.05). Cheng
et al. obtained a difference of 25 min, with a median of
100 min for the PL approach [29]. Gulbrandsen et al.
found a difference of 12 min, with an average of 99 min
for the PL approach [32]. Conversely, Zhao et al. reported
a difference of 18 min, with an average time of 65 min
for the posterolateral approach [9]. The time difference
found in this study might be explained by the inclusion
of all patients under the surgeon’s learning curve, unlike

the study published by Graves et al., in which the cases
completed during the first year of implementation of the
AMI approach were excluded from the analysis [33]. The
124 patients reported in this study were the first patients
undergoing THA with this approach, while in previous
studies, treating surgeons already had experience with it.
Nevertheless, the median time for the last 25 surgeries
with the AMI approach was 107 min (Table 5), reducing
the difference to 26 min. Similarly, after the 50th sur-
gery with the AMI approach, the length of hospital stay
decreased to 1 day. This finding might be related indi-
rectly by less postoperative pain, shorter surgical time,
and possibly less bleeding. Gulbrandsen et al. found that
surgical time and length of hospital stay also decreased
after a learning curve of 50 surgeries with the anterior
approach [32]. Studies investigating the learning curve
for the anterior approach conclude that around 50 proce-
dures are needed to reach a plateau [16, 34].

Regarding intraoperative complications, there was a
higher frequency of trochanteric fractures with the AMI
approach, and similar findings have been described in
the literature [9, 35, 36]. A possible explanation for the
increased number of fractures with this approach is the
challenging femoral exposure for canal preparation com-
pared to the posterolateral approach, resulting in greater
difficulty in broaching [5].

The main strength of this study is the direct compari-
son of the results from two different approaches per-
formed by the same surgeon. This allows the description
the surgeon’s learning curve, the outcomes of these first
124 patients and compare them with what has been
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described in the literature. Nevertheless, this study pre-
sents some limitations. First, the retrospective design
does not allow for randomization of patients; however,
the sociodemographic variables were similar in both
groups. Second, the number of patients included in each
cohort may limit the power to quantify differences in
rare outcomes, and the limited follow-up does not allow
the evaluation of other relevant outcomes such as revi-
sion surgery. Third, we were not able to assess postopera-
tive pain in an analogous scale due to a systematic error
found during the review of medical records, and this
outcome is another differentiating factor between both
approaches. Lastly, the surgeon had extensive experience
in the posterolateral approach and limited experience in
the AMI approach, which could indicate a selection bias
by selecting less complicated and low BMI cases for the
AMI approach and vice versa, although the indications
for surgery in both groups were similar.

Conclusion

The anterior minimally invasive approach for total hip
replacement is a good alternative for patients, offering
better early functional outcomes and a lower disloca-
tion rate, although it presents with longer surgical time
and higher intraoperative blood loss during the learning
curve. This study demonstrates that responsible innova-
tion and safe implementation of new techniques for the
benefit of patients is possible.

Acknowledgements
Not applicable.

Author contributions

DVO was involved in writing of the protocol, recollection of data and writing
of the final manuscript. KJG was involved in recollection of data and writing of
the final manuscript. SG was involved in recollection of data and writing of the
final manuscript. AGA was involved in recollection of data, statistical analysis
and writing of the final manuscript. MB contributed to statistical analysis, writ-
ing and reviewing of the final manuscript. ASV was involved in recollection of
data, writing and reviewing of the final manuscript.

Funding
Funding for this study came from the institution where it took place.

Availability of data and materials
The datasets used and/or analyzed during the current study are available from
the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate
Protocol was revised and approved by the Institutional Review Board (IRB)
under the approval number #1970.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

(2023) 18:816

Page 7 of 8

Received: 7 June 2023 Accepted: 15 October 2023
Published online: 31 October 2023

References

1. Murphy LB, Helmick CG, Schwartz TA, Renner JB, Tudor G, Koch GG, et al.
One in four people may develop symptomatic hip osteoarthritis in his or
her lifetime. Osteoarthr Cartil. 2010;18(11):1372-9.

2. Culliford DJ, Maskell J, Kiran A, Judge A, Javaid MK, Cooper C, et al. The
lifetime risk of total hip and knee arthroplasty: results from the UK gen-
eral practice research database. Osteoarthr Cartil. 2012;20(6):519-24.

3. PivecR, Johnson AJ, Mears SC, Mont MA. Hip arthroplasty. Lancet (Lon-
don, England). 2012,380(9855):1768-77.

4. KurtzS,Ong K, Lau E, Mowat F, Halpern M. Projections of primary and
revision hip and knee arthroplasty in the United States from 2005 to
2030. J Bone Jt Surg. 2007;89(4):780-5.

5. Galakatos GR. Direct anterior total hip arthroplasty. Mo Med.
2018;115(6):537-41.

6. Waddell J, Johnson K, Hein' W, Raabe J, FitzGerald G, Turibio F. Orthope-
dic practice in total hip arthroplasty and total knee arthroplasty: results
from the global orthopaedic registry (GLORY). Am J Orthop. 2010;39(9
Suppl):5-13.

7. Higgins BT, Barlow DR, Heagerty NE, Lin TJ. Anterior versus posterior
approach for total hip arthroplasty, a systematic review and meta-analy-
sis. J Arthroplast [Internet]. 2015;30(3):419-34.

8. Taunton MJ, Mason JB, Odum SM, Springer BD. Direct anterior total
hip arthroplasty yields more rapid voluntary cessation of all walking
aids: a prospective, randomized clinical trial. J Arthroplast. 2014;29(9
SUPPL):169-72.

9. Zhao HY, De KP, Xia YY, Shi XJ, Nie Y, Pei FX. Comparison of early func-
tional recovery after total hip arthroplasty using a direct anterior or
posterolateral approach: a randomized controlled trial. J Arthroplast.
2017,32(11):3421-8.

10. Charney M, Paxton EW, Stradiotto R, Lee JJ, Hinman AD, Sheth DS, et al.
A comparison of risk of dislocation and cause-specific revision between
direct anterior and posterior approach following elective cementless
total hip arthroplasty. J Arthroplast [Internet]. 2020. https://doi.org/10.
1016/j.arth.2020.01.033.

11. Hallert O, LiY, Brismar H, Lindgren U. The direct anterior approach: Initial
experience of a minimally invasive technique for total hip arthroplasty. J
Orthop Surg Res. 2012;7(1):1-6.

12. Smith TO, Blake V, Hing CB. Minimally invasive versus conventional expo-
sure for total hip arthroplasty: a systematic review and meta-analysis of
clinical and radiological outcomes. Int Orthop. 2011;35(2):173-84.

13. Aggarwal VK, Elbuluk A, Dundon J, Herrero C, Hernandez C, Vigdorchik
JM, et al. Surgical approach significantly affects the complication rates
associated with total hip arthroplasty. Bone Jt J. 2019;101(B(6)):646-51.

14. Malek 1A, Royce G, Bhatti SU, Whittaker JP, Phillips SP, Wilson IRB, et al. A
comparison between the direct anterior and posterior approaches for
total hip arthroplasty: the role of an “enhanced recovery” pathway. Bone
JtJ.2016;,98(B-6):754-60.

15. Sun X, Zhao X, Zhou L, Su Z. Direct anterior approach versus posterolat-
eral approach in total hip arthroplasty: a meta-analysis of results on early
post-operative period. J Orthop Surg Res. 2021;16(1):69.

16. de Steiger RN, Lorimer M, Solomon M. What is the learning curve for
the anterior approach for total hip arthroplasty? Clin Orthop Relat Res.
2015;473:3860-6.

17. Zawadsky MW, Paulus MC, Murray PJ, Johansen MA. Early outcome
comparison between the direct anterior approach and the mini-incision
posterior approach for primary total hip arthroplasty: 150 consecutive
cases. J Arthroplast. 2014,29(6):1256-60.

18. Rodriguez JA, Deshmukh AJ, Rathod PA, Greiz ML, Deshmane PP,
Hepinstall MS, et al. Does the direct anterior approach in THA offer faster
rehabilitation and comparable safety to the posterior approach? Clin
Orthop Relat Res. 2014;472(2):455-63.

19. Shofoluwe Al, Naveen NB, Inabathula A, Ziemba-Davis M, Meneghini RM,
Callaghan JJ, et al. Internet promotion of direct anterior approach total
hip arthroplasty by members of the American association of hip and
knee surgeons. J Arthroplast. 2018;33(1):167-170.e1.


https://doi.org/10.1016/j.arth.2020.01.033
https://doi.org/10.1016/j.arth.2020.01.033

Obando et al. Journal of Orthopaedic Surgery and Research

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

34

35.

36.

(2023) 18:816

Pirruccio K, Evangelista PJ, Haw J, Goldberg T, Sheth NP. Safely imple-
menting the direct anterior total hip arthroplasty: a methodological
approach to minimizing the learning curve. J Am Acad Orthop Surg.
2020;28(22):930-6.

Schwartz BE, Sisko ZW, Mayekar EM, Wang OJ, Gordon AC. Transitioning
to the direct anterior approach in total hip arthroplasty: is it safe in the
current health care climate? J Arthroplast. 2016,31(12):2819-24.

Parvizi J, Tan TL, Goswami K, et al. The 2018 definition of periprosthetic
hip and knee infection: an evidence-based and validated criteria. J
Arthroplast. 2018;33(5):1309-1314.e2. https://doi.org/10.1016/j.arth.2018.
02.078.

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 osteoarthri-
tis of the hip (LISOH), and American Academy of Orthopedic Surgeons.
(Arthritis Care Res (Hoboken). 2011;63(Suppl 1):5200-7.

Restrepo C, Parvizi J, Pour AE, Hozack WJ. Prospective randomized study
of two surgical approaches for total hip arthroplasty. J Arthroplast.
2010;25(5):671-9.e1.

Barrett WP, Turner SE, Leopold JP. Prospective randomized study of direct
anterior versus postero-lateral approach for total hip arthroplasty. J
Arthroplast [Internet]. 2013;28(9):1634-8. https://doi.org/10.1016/j.arth.
2013.01.034.

Taunton MJ, Trousdale RT, Sierra RJ, Kaufman K, Pagnano MW. John charn-
ley award: randomized clinical trial of direct anterior and miniposterior
approach THA: which provides better functional recovery? Clin Orthop
Relat Res. 2018;476(2):216-29.

Sariali E, Leonard P, Mamoudy P. Dislocation after total hip arthroplasty
using Hueter anterior approach. J Arthroplast. 2008;23(2):266-72.
McLawhorn AS, Christ AB, Morgenstern R, Burge AJ, Alexiades MM, Su EP.
Prospective evaluation of the posterior tissue envelope and anterior cap-
sule after anterior total hip arthroplasty. J Arthroplast. 2020;35(3):767-73.
Cheng TE, Wallis JA, Taylor NF, Holden CT, Marks P, Smith CL, et al. A
prospective randomized clinical trial in total hip arthroplasty: compar-
ing early results between the direct anterior approach and the posterior
approach. J Arthroplast. 2017,32(3):883-90.

Tamaki T, Oinuma K, Miura Y, Higashi H, Kaneyama R, Shiratsuchi H. Epide-
miology of dislocation following direct anterior total hip arthroplasty: a
minimum 5-year follow-up study. J Arthroplast. 2016;31(12):2886-8.
Mjaaland KE, Svenningsen S, Fenstad AM, Havelin LI, Furnes O, Nords-
letten L. Implant survival after minimally invasive anterior or anterolateral
versus conventional posterior or direct lateral approach. J Bone Jt Surg
Am. 2017;99(10):840-7.

Gulbrandsen TR, Muffly SA, Shamrock A, O'Reilly O, Bedard NA, Otero

JE, et al. Total hip arthroplasty: direct anterior approach versus posterior
approach in the first year of practice. lowa Orthop J. 2022;42(1):127-36.
Graves SC, Dropkin BM, Keeney BJ, Lurie JD, Tomek IM. Does surgical
approach affect patient-reported function after primary THA? Clin Orthop
Relat Res. 2016;474(4):971-81.

Spaans AJ,Van Den Hout JAAM, Bolder SBT. High complication rate in the
early experience of minimally invasive total hip arthroplasty by the direct
anterior approach. Acta Orthop. 2012;83(4):342-6.

Maldonado DR, Kyin C, Walker-Santiago R, Rosinsky PJ, Shapira J, Lall AC,
et al. Direct anterior approach versus posterior approach in primary total
hip replacement: comparison of minimum 2-year outcomes. Hip Int J Clin
Exp Res hip Pathol Ther. 2021;31(2):166-73.

Martin CT, Pugely AJ, Gao Y, Clark CR. A comparison of hospital length of
stay and short-term morbidity between the anterior and the posterior
approaches to total hip arthroplasty. J Arthroplast. 2013;28(5):849-54.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Page 8 of 8

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions



https://doi.org/10.1016/j.arth.2018.02.078
https://doi.org/10.1016/j.arth.2018.02.078
https://doi.org/10.1016/j.arth.2013.01.034
https://doi.org/10.1016/j.arth.2013.01.034

	Results of the transition from posterolateral to anterior minimally invasive approach for total hip arthroplasty
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 

	Introduction
	Methods
	Surgical technique
	Anterior minimally invasive approach
	Posterolateral approach

	Preoperative protocol
	Postoperative protocol
	Statistical analysis
	Exploratory analysis
	Bivariate analysis

	Ethical considerations

	Results
	Discussion
	Conclusion
	Acknowledgements
	References


