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Abstract

Background Total hip arthroplasty (THA) relieves pain

and improves physical function in patients with hip

osteoarthritis, but requires a year or more for full postop-

erative recovery. Proponents of intermuscular surgical

approaches believe that the direct-anterior approach may

restore physical function more quickly than transgluteal

approaches, perhaps because of diminished muscle trauma.

To evaluate this, we compared patient-reported physical

function and other outcome metrics during the first year

after surgery between groups of patients who underwent

primary THA either through the direct-anterior approach or

posterior approach.

Questions/purposes We asked: (1) Is a primary THA

using a direct-anterior approach associated with better

patient-reported physical function at early postoperative

times (1 and 3 months) compared with a THA performed

through the posterior approach? (2) Is the direct-anterior

approach THA associated with shorter operative times and

higher rates of noninstitutional discharge than a posterior

approach THA?

Methods Between October 2008 and February 2010, an

arthroplasty fellowship-trained surgeon performed 135

THAs. All 135 were performed using the posterior

approach. During that period, we used this approach when

patients had any moderate to severe degenerative joint

disease of the hip attributable to any type of arthritis

refractory to nonoperative treatment measures. Of the

patients who were treated with this approach, 21 (17%; 23
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hips) were lost to followup, whereas 109 (83%; 112 hips)

were available for followup at 1 year. Between February

and September 2011, the same surgeon performed 86

THAs. All 86 were performed using the direct-anterior

approach. During that period, we used this approach when

patients with all types of moderate to severe degenerative

joint disease had nonoperative treatment measures fail. Of

the patients who were treated with this approach, 35 (41%;

35 hips) were lost to followup, whereas 51 (59%; 51 hips)

were available for followup at 1 year. THAs during the

surgeon’s direct-anterior approach learning period (Febru-

ary 2010 through January 2011) were excluded because

both approaches were being used selectively depending on

patient characteristics. Clinical outcomes included opera-

tive blood loss; allogeneic transfusion; adverse events;

patient-reported Veterans RAND-12 Physical (PCS) and

Mental Component Summary (MCS) scores, and Univer-

sity of California Los Angeles (UCLA) activity scores at 1

month, 3 months, and 1 year after surgery. Resource uti-

lization outcomes included operative time, length of stay,

and discharge disposition (home versus institution). Out-

comes were compared using logistic and linear regression

techniques.

Results After controlling for relevant confounding vari-

ables including age, sex, and BMI, the direct-anterior

approach was associated with worse adjusted MCS changes

1 and 3 months after surgery (1-month score change, �9;

95% CI, �13 to �5; standard error, 2), compared with the

posterior approach (3-month score change, �9; 95% CI,

�14 to �3; standard error, 3) (both p\ 0.001), while the

direct-anterior approach was associated with greater PCS

improvement at 3 months compared with the posterior

approach (score change, 6; 95% CI, 2–10; standard error, 2;

p = 0.008). There were no differences in adjusted PCS at

either 1 month or 12 months, and no clinically important

differences in UCLA scores. Although the PCS score dif-

ferences are greater than the minimum clinically important

difference of 5 points for this endpoint, the clinical impor-

tance of such a small effect is questionable. At 1 year after

THA, there were no intergroup differences in self-reported

physical function, although both groups had significant

loss-to-followup at that time. Operative time (skin incision

to skin closure) between the two groups did not differ (81

versus 79 minutes; p = 0.411). Mean surgical blood loss

(403 versus 293 mL; p\ 0.001; adjusted, 119 more mL;

95% CI, 79–160; p \ 0.001) and in-hospital transfusion

rates (direct-anterior approach, 20% [17/86] versus poste-

rior approach, 10% [14/135], p = 0.050; adjusted odds ratio,

3.6; 95% CI, 1.3–10.1; p = 0.016) were higher in the direct-

anterior approach group. With the numbers available, there

was no difference in the frequency of adverse events

between groups when comparing intraoperative complica-

tions, perioperative Technical Expert Panel complications,

and other non-Technical Expert Panel complications within

1 year of surgery, although this study was not adequately

powered to detect differences in rare adverse events.

Conclusions With suitable experience, the direct-anterior

approach can be performed with expected results similar to

those of the posterior approach. There may be transient and

small benefits to the direct-anterior approach, including

improved physical function at 3 months after surgery.

However, the greater operative blood loss and greater

likelihood of blood transfusions, even when the surgeon is

experienced, may be a disadvantage. Given some of the

kinds of bias present that we found, including loss to fol-

lowup, the conclusions we present should be considered

preliminary, but it appears that any benefits that accrue to

the patients who had the direct-anterior approach would be

transient and modest. Prospective randomized studies on

the topic are needed to address the differences between

surgical approaches more definitively.

Level of Evidence Level III, therapeutic study.

Introduction

Total hip arthroplasty (THP) is cost-effective and results in

improvements in patients’ quality of life [4, 21, 24]. There

is a rapid pace of new implant designs, surgical techniques,

and perioperative care improvements [9, 22]. One unre-

solved area that is of interest is the surgical approach

selected to perform the procedure. Two currently popular

surgical approaches, the posterior approach with enhanced

capsular closure (posterior approach) and direct-anterior

Hueter approach (direct-anterior approach) have not been

the subject of many comparative investigations, to our

knowledge [12]. In addition, Higgins et al. [12] reported

few studies used validated patient-reported outcome scores

to compare how the two approaches affect early postop-

erative function and quality of life.

The posterior approach is the familiar modification of

the Gibson-Moore [8, 14, 35] approach. Although posterior

approaches historically have been associated with higher

dislocation rates [17, 23, 27], these appear to be improved

with enhanced closure techniques [5, 15, 17, 23]. The

direct-anterior Hueter approach [32] is a modification of

the traditional Smith-Petersen approach [18, 44] in the

interval between the rectus femoris and tensor fascia lata

muscles and often uses a specialized table to allow for

intraoperative anterior exposure and positioning of the hip

[28, 29]. Numerous authors have reported low dislocation

rates and rapid early functional recovery [1, 29, 31, 33, 36,

40, 46] with this approach. However, some studies have

shown higher surgical blood loss and complication rates [6,

47], particularly for less-experienced surgeons [16, 43] or

for patients who are obese [39]. Additionally, the distal
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extension of the approach is less familiar to most surgeons

and a recent anatomic study by Grob et al. [10] suggested

that it may pose a risk to the neurovascular supply to

portions of the vastus lateralis. Other authors, however,

have described techniques for safely extending the

approach [20].

Although more studies are emerging as the direct-ante-

rior approach gains popularity among surgeons, the number

of prospective studies comparing the anterior and posterior

approaches are not numerous [2, 6, 31–34, 38, 46, 50].

Previous outcomes of interest have included length of stay,

walking distance, hip-specific function measures, surgery

time, blood loss, complications, and dislocations [2, 31–

35]. However, there are no data contrasting the differences

in patient-reported physical function between the two

approaches. The principal question of this single-surgeon

(IMT) comparative study was to determine whether

improvement in postoperative patient-reported physical

function was associated with surgical approach after

adjustment for patient baseline characteristics and other

factors.

We therefore asked: (1) Is primary THA using a direct-

anterior approach associated with better patient-reported

physical function at early postoperative times (1 and 3

months) compared with THA performed through the pos-

terior approach? (2) Is a direct-anterior approach THA

associated with shorter operative time and higher rates of

noninstitutional discharge than a posterior approach THA?

Materials and Methods

Study Design and Setting

To better answer the question of which approach resulted

in better patient function and activity levels, we used the

following validated instruments: Veterans Rand-12 (VR-

12) item questionnaire for physical (PCS) and mental

component scores (MCS) and the University of California,

Los Angeles (UCLA) activity score. We used a before-and-

after study design with prospectively collected patient-re-

ported outcome data as the primary clinical outcome

measure. Between October 2008 and February 2010, a

fellowship-trained arthroplasty surgeon (IMT), with 7

years of practice as an attending orthopaedic surgeon at the

start of the study period and 9 by the completion of the

period, performed 135 THAs. All 135 were performed

using the posterior approach. During that period, we used

this approach when patients had any moderate to severe

degenerative joint disease of the hip attributable to any

type of arthritis refractory to nonoperative treatment mea-

sures. Of the patients who were treated with this approach,

21 (17%; 23 hips) were lost to followup, while 109 (83%;

112 hips) were available for followup at 1 year. Between

February and September 2011, the surgeon performed 86

THAs. All 86 were performed using the direct-anterior

approach. During that period, we used this approach when

patients with all types of moderate to severe degenerative

joint disease had nonoperative treatment measures that

failed. Of the patients who were treated with this approach,

35 (41%; 35 hips) were lost to followup, whereas 51 (59 %;

51 hips) were available for followup at 1 year. Procedures

performed between February 25, 2010, and January 31,

2011 were excluded owing to the learning period for the

direct-anterior approach. During the learning curve, the

direct anterior THAs took markedly longer to complete.

The first 10 cases had surgical times in excess of 2 hours,

after which the next 10 took between 90 to 120 minutes. In

terms of adverse events, there were two femoral perfora-

tions with the femoral broach. Because the perforations

occurred relatively proximally (adjacent to the lesser tro-

chanter), a standard femoral stem was used to bypass the

fracture. In addition, there was one greater trochanter

fracture. Because the fracture involved only the tip of the

greater trochanter and the trochanteric attachment of the

glutei was not compromised, no formal repair was done.

No additional information was obtained on the transition

THAs.

Patients were identified through a search of institutional

claims data by Current Procedural Terminology code for

primary THA (27130) performed by the operating surgeon

(IMT) during the periods of interest and crosschecked

against a spreadsheet of all primary THAs obtained from

an institutional review board-approved research database.

The medical records of all patients identified by this search

also were reviewed manually. Patients were excluded if

they had bilateral simultaneous THAs or if they had con-

current procedures (such as removal of previous hardware

or arthroscopy). Patients for whom information was miss-

ing for outcomes variables were excluded from the relevant

analyses only (Fig. 1). There were no additional exclusion

or inclusion criteria.

A posterior approach with enhanced capsular closure

technique was performed in a manner similar to that de-

scribed by Pellicci et al. [35], with posterior capsular repair

to bone through drill holes. The direct-anterior approach

technique was similar to that described by Matta et al. [29],

with excision versus repair of a small portion of the

anterosuperior capsule. All procedures had resident par-

ticipation commensurate to their level of training and skill

under the direct supervision of the attending surgeon.

Anesthesia type was determined by discussion between

anesthesia staff and respecting the preferences of the

patient. Specific data were not collected regarding anes-

thesia type, although we acknowledge this as an important

variable that should be included in future investigations.
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Intraoperative fluoroscopy was used for all patients

undergoing a direct-anterior approach THA only and for

none of the patients who had a posterior approach THA.

Patients followed a standardized postoperative pathway

with order sets and mobilization with physical therapy and

nursing staff on postoperative Day 0 or 1, depending on

their immediate postoperative recovery and medical status.

All patients received postoperative antibiotics for a 24-hour

period (cefazolin [1–3 g intravenously based on patient

weight] unless allergic, in which case vancomycin [1 g

intravenously] or clindamycin [600 mg or 900 mg intra-

venously based on weight] was used). Antithrombotic agent

selection was based on risk stratification performed preop-

eratively (warfarin, enoxaparin, or aspirin, with all patients

having sequential compression devices [Covidien, Kendall,

MA, USA], compression stockings, and early ambulation).

All patients were allowed full weightbearing as tolerated

postoperatively and patients undergoing the posterior

approach were asked to adhere to posterior hip dislocation

precautions. All patients were allowed full weightbearing to

tolerance, usually with a walker or crutches. Some patients

elected to go directly to use of a cane. These precautions

entailed no adduction past midline, no internal rotation past

neutral, and no hip flexion past 90� for 1 month after sur-

gery. There were no precautions for patients undergoing the

direct-anterior approach. Care coordinators were engaged

for all patients to determine their needs at discharge, with

consideration of physical therapy recommendations.

The arthroplasty pathway at the study institution was

constant during the study period with the posterior

dislocation precautions in patients undergoing a posterior

approach THA as the only differentiator between the

patients having the direct-anterior approach and those

having the posterior approach. All patients were asked to

return to the clinic for followup at routine approximate

intervals of 4 weeks, 3 months, and 1 year. Patients were

encouraged to participate in outpatient physical therapy at

their 4-week followup.

The electronic medical record (Epic Systems Corpora-

tion, Verona, WI, USA) was reviewed and data entered in a

secure electronic research electronic data capture (RED-

Cap) [11] database. All patient-reported survey data were

entered prospectively at each clinic visit through an elec-

tronic patient portal as a matter of routine care in our

institution. Patient-reported outcome surveys, operative

notes, perioperative anesthesia records, inpatient notes,

discharge summaries, and office notes were reviewed for

all patients by research staff. All Technical Expert Panel

and other relevant complications were recorded. No out-

comes data beyond 13 months postoperatively were

analyzed to maintain consistency between the comparison

groups. The principal means of avoiding bias in the two

patient cohorts was by including all consecutive patients in

the before (posterior approach) and after (direct-anterior

approach) cohorts of the study and not selecting the

approach based on patient characteristics.

Study Outcomes

We used the VR-12 as our principle outcome of interest.

The VR-12 is an extensively used nonproprietary patient

questionnaire developed from the SF-36 that quantifies

patient limitations attributable to physical and emotional

problems. The PCS and MCS are on a scale from 0 to 100

with higher scores indicating better health or function,

normalized to adult Americans for a score of 50 and a

standard deviation of 10 [19, 42]. Following previous

work, we considered a change of 5 points to be the mini-

mum clinically important difference for the PCS and MCS

[45]. The UCLA activity score is scored from 1 to 10, with

lower scores representing less activity and more reliance on

others and higher scores representing participation in

impact sports. The minimally clinically important differ-

ence for this has been defined as 0.9 [45]. Other secondary

outcomes included estimated surgical blood loss, which

was estimated from blood in the suction canister and from

saturation of surgical sponges, by the surgeon in discussion

with anesthesia providers, and need for transfusion during

hospitalization. Although our study was underpowered to

detect differences in rare adverse events, this information

was collected from chart review.

Fig. 1 The patient inclusion and attrition rates are shown for patients

who had THAs with the posterior approach and those who had the

direct-anterior approach. CPT = Current Procedural Terminology.
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Statistical Analysis

Using Stata1 12C and 12MP (StataCorp LP, College

Station, TX, USA) statistical software, baseline demo-

graphic characteristics of the cohort were identified and

assessed for differences between the two groups using

means and one-way ANOVA for continuous variables and

chi-square analysis for categorical variables.

Linear and logistic regression models were constructed

adjusting for the following baseline characteristics: age,

gender, tobacco use, BMI, race, THA laterality, presence or

absence of cement, employment status, and American

Society of Anesthesiologists score. Each patient’s mean

change from baseline to each time was used as the outcome

of interest for each patient-reported outcome measure:

physical function and mental function.

A power analysis indicated that we had 80% power to

detect a 4-point difference in baseline VR-12 scores between

groups. As a result of loss of followup and resulting lower

patient counts, we could detect only a 6-point difference

(power = 0.823) for 1-year postsurgery comparisons.

There was a higher frequency of cement use and metal-

on-metal bearing surfaces in the posterior approach group

(Table 1). Metal-on-metal bearings were absent in the

direct-anterior approach THA group, given increasing

awareness of the problems with this bearing surface during

the period of the direct-anterior approach surgery [30].

Because metal-on-metal bearings were present in only one

of the groups, this factor could not be adjusted for in the

model. However, the analysis was run with and without

patients with metal-on-metal implants, and there was no

effect on the results or our conclusions (data not shown).

One additional finding in the study populations was that

the preoperative PCS scores were somewhat higher for the

patients who had the direct-anterior approach and their

MCS scores were lower at baseline (p\0.05). Because we

used a consecutive series of patients and there was no

difference in the way referrals were processed by our

clinic, this finding represented a change in the patient-re-

ported functional status of the patients who underwent

THA during the study period and could represent more

active patient self-selection bias toward a surgeon per-

forming the direct-anterior approach.

Significant numbers of patients were lost to followup by 1

year, which is a limitation of the study (Figs. 1 and 2).

Among patients seen for 1-year followup, not all completed

survey information. Even when patients are greeted in the

waiting room and asked to fill out surveys on tablets, it can be

challenging for them to complete the surveys for numerous

reasons, despite strong institutional and provider support.

Of the 135 patients in the posterior approach group, 128

had baseline PCS andwere included in this analysis; of these,

followup VR-12 PCS were available for 76% at 1 month,

66%at 3months, and 45%at 1 year. For patients in the direct-

anterior approach group, 84 of 86 had baseline VR-12 scores

with 100%, 83%, and 43% supplying followup scores at 1

month, 3 months, and 1 year, respectively.

Results

Primary THA using a direct-anterior approach was asso-

ciated with minimal changes to patient-reported physical

function at early postoperative times compared with the

Table 1. Patient characteristics at baseline

Characteristic Posterior approach

(n = 135)

Direct -anterior approach

(n = 86)

p value

Sex (female, %) 61 57 0.506

Age (mean, years) 61 61 0.781

BMI (mean, kg/m2) 30 28 0.057

Laterality (left hip, %) 45 45 0.981

Primary diagnosis of osteoarthritis (%) 83 83 0.938

Cemented femoral stem (cement use,) 13 0 \0.001

ASA score (3–6 versus 0–2, %) 30 25 0.387

Tobacco (currently using, %) 13 5 0.036

Race (other than white, %) 5 2 0.297

Work status (self-identifying as disabled, %) 16 8 0.072

Metal-on-metal bearings (% implanted) 14 0 \0.001

Preoperative mean UCLA [35] score 4.4 4.9 0.104

Preoperative mean physical component score [17, 18] 29 35 \0.001

Preoperative mean mental component score [17, 18] 52 40 \0.001

Probability values obtained through chi-square analysis for categorical variables and one-way ANOVA for continuous variables; UCLA =

University of California Los Angeles; ASA = American Society of Anesthesiologists.
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posterior approach (Table 2). After adjustment, there was

no significant difference in 1-month PCS (direct-anterior

approach showed 4.0 more points improvement; 95% CI,

�0.1 to 8.0; p = 0.055). There was improvement after

adjustment in UCLA activity score [49] at 1 month for the

direct-anterior group compared with posterior approach

group (0.7 point improvement; 95% CI, 0.02–1.3; p =

0.042), although it did not meet the minimum clinically

important difference of 0.9 [45] (Fig. 3). The 3-month PCS

score for direct-anterior approach THAs did result in sta-

tistically and clinically greater improvement change score

relative to posterior THA (6 points more improvement;

95% CI, 2–10; p = 0.008) (Fig. 4). However, this

improvement is only 1 point higher than the minimum

clinically important difference of 5 points [45]. There was

no difference between approaches in any 1-year outcome

analyses. There also were no differences in operative times

or rates of noninstitutional discharge between patients

having the different THA approaches.

Secondary outcomes of the study included VR-12 MCS,

blood loss, rates of transfusion, and Technical Expert Panel

complication rates (Table 2). The MCS for patients who

had the direct-anterior approach showed negative changes

compared with scores for the posterior approach at 1 and 3-

months postoperatively, but showed positive change at 1

year (1-month score difference, �9; 95% CI, �13 to �5; p

\0.001); (3-month score difference, �9; 95% CI, �14 to

�3; p = 0.004); (1-year score difference, 13; 95% CI, 7–19;

p \ 0.001) (Fig. 5). After adjustment, there was greater

blood loss (119 more mL; 95% CI, 79–160; p\0.001) and

higher odds of transfusion (adjusted odds ratio, 3.6; 95%

CI, 1.3–10.1; p = 0.016) in the direct-anterior group. This

study was not adequately powered to detect a difference in

TEP complication rates and did not find a difference

(Table 3).

Discussion

Finding ways to further facilitate patient recovery from

primary total hip replacement, such as refining surgical

approach, may be beneficial to patients eager to resume

activities of leisure and employment. In this before-and-

after study, we found that early improvement in patient-

reported physical function between the direct-anterior and

posterior THA approaches favored the direct-anterior

approach, even though the difference was modest and

noted only at the 3-month interval. Additionally, a slight

difference in transfusion rates favoring the posterior

approach was seen, even after adjustment for patient

characteristics.

There were some notable limitations of our study. One

of the most important considerations in the adoption of any

new surgical approach is what the learning curve is for the

procedure, and we opted to exclude patients who had sur-

gery during this time from the study to see what the

differences were between the approaches after sufficient

experience. However, others [16, 47] have found higher

rates of complications with this approach during the early

period of use, with complications including fracture, lateral

femoral cutaneous nerve palsy, and much higher blood loss

[6, 39, 47]. The surgeon (IMT) at our institution was an

arthroplasty fellowship-trained surgeon with 7 to 8 years of

experience at the start of the study, therefore his learning

curve may have been shorter with less complications than

for lower-volume surgeons with less arthroplasty experi-

ence. Additionally, he gained several years of experience

during the course of the study that could have contributed

to the improved early results and shorter length of stay in

the direct-anterior group. Woolson et al. [47] described

more frequent early complications with the direct-anterior

approach in a community setting. Our results reflect the

Fig. 2 Survey counts of patient-re-

ported University of California Los

Angeles (UCLA) activity scores and

Veteran’s RAND 12 (VR-12) Physical

Component Scores are shown for pos-

terior and direct-anterior approaches

during the preoperative and postopera-

tive periods.
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surgeon’s experience as a high-volume, fellowship-trained,

academic surgeon (IMT) experienced with both approa-

ches; the results of other surgeons or practices may be

different. Unlike other studies, we noted no difference in

length of surgery between the two approaches; we surmise

this could be attributable to the surgeon’s volume and

prestudy experience; the surgeon is one of the faster sur-

geons on our institution staff (data not shown) and

therefore these specific findings are not surprising.

Although the primary surgeon, practice, and institution

characteristics were consistent between our cohort groups,

it may be speculated that there were temporal trends at the

institution or in medical care, which may affect the results.

Additionally, the operating surgeon (IMT) was one of two

surgeons at the institution who performed the direct-ante-

rior approach THAs during this time, and the only one to

offer direct-anterior approach THAs for patients regardless

of weight, body habitus, and surgical complexity. As a

result patients may have self-selected for the direct-anterior

approach by asking to see this surgeon instead of his col-

leagues, which may explain the preoperative differences

between the approach cohorts. However, we did adjust for

these differences using robust statistical methods. Another

significant limitation concerns the lower response rates for

postoperative patient-reported outcomes, particularly at 1

year. Patient-reported outcomes are difficult to obtain

postoperatively, as noted in several publications [7, 41, 45].

After data collection for our study ended, we achieved

great improvements in capturing patient-reported outcomes

across all times of orthopaedic care (data not shown).

These changes fall outside the scope of the current study.

Other limitations of the study included the observational

nature of this investigation and possible omitted variable

bias, despite our attempts to account for adjusting vari-

ables. Without blinding and with the difference in

postoperative hip precaution instructions, patient and pro-

vider expectations may have confounded the physical

function improvements seen. Our results also are affected

by relatively low and differential followup between groups,

with 83% of patients available for followup at 1 year in the

posterior group and 59% in the direct-anterior group. It is

possible there were characteristics of the patients who were

lost to followup that could affect our results. However,

there were no observed differences between patients with

and without 1-year PCS followup data, including for mean

age ([60.9 years; SD, 11.7 years; 95% CI, 58.5–63.3 years]

vs [61.2 years; SD, 13.0 years; 95% CI, 59.0–63.5 years] p

= 0.833), gender ([66% female, 63 of 96] vs [55%, 69 of

125], p = 0.117), and mean BMI ([29.0; SD, 7.6; 95% CI,

27.4–30.5] vs [29.0; SD, 6.6; 95% CI, 27.8–30.2], p =

0.994). The strength of our study is that the patient cohort

represented a consecutive series, a so-called ‘‘before-and-

Fig. 4 Physical component scores (Veteran’s Rand-12) preopera-

tively, at 1-month, 3-month, and 1-year followups are shown. Ninety-

five percent CIs are shown and significantly different results (p \
0.05) are designated with an asterisk.

Fig. 5 Mental component scores (Veteran’s Rand-12) preoperatively,

at 1-month, 3-month, and 1-year followups are shown. Ninety-five

percent CIs are shown and significantly different results (p\0.05) are

designated with an asterisk.

Fig. 3 University of California Los Angeles (UCLA) activity scores

preoperatively, at 1-month, 3-month, and 1-year followups are shown.

The 95% CIS are denoted for each group.
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after’’ study design. As a result, the surgeon was not

selecting patients for one approach versus the other; the

approach used was dependent on the calendar rather than

on patient characteristics. This may have mitigated selec-

tion bias to an extent, since we compared periods where the

surgeon performed only posterior approach THAs with a

time where he performed only direct-anterior THAs.

There was a slightly greater improvement in the 1-

month UCLA activity score in the direct-anterior group at 1

month that did meet the minimum clinically important

difference threshold; however, there was no difference in

1-month PCS. At 3 months, there was slightly greater

clinical improvement in PCS. However, these functional

improvements did not persist at 1 year, and the minimally

clinically important differences for these measures must be

considered in the interpretation of the results. In a study of

specific physical tasks after THA, Barrett et al. [2] found

that patients undergoing a direct-anterior approach THA

had improved stair-climbing and walking ability at 6 weeks

postoperatively. Others also found improved mobility

during the early points with the direct-anterior approach [3,

19, 26, 47] but no apparent long-term advantage at 1 year

[2, 25]. One additional finding of our study was the greater

adjusted improvement from baseline among patients

undergoing the posterior approach in their early postoper-

ative MCS scores compared with scores of patients who

had the direct-anterior approach. Taunton et al. [46] briefly

mentioned this in their study of the early posterior

approach. By 1 year after THA, however, our patients

undergoing direct-anterior approach THAs had greater

improvements in their MCS scores than patients undergo-

ing the posterior approach. Speculatively, it may be that the

anticipation and public enthusiasm surrounding the direct-

anterior approach during this approximate period may have

generated unrealistic expectations for rapid return to

activities that were not met. Our results may reflect the best

outcomes of an experienced expert academic surgeon,

performed using both approaches with learning periods, in

a real-world, pragmatic observational setting.

There was an association with higher intraoperative

blood loss and transfusion use in the direct-anterior

approach group. Barrett et al. [2] also found higher blood

loss with the direct-anterior approach. Higher blood loss

can lead to postoperative anemia, which, if severe, can lead

to increased incidence of cardiac, renal, and cerebrovas-

cular events [34]. Allogeneic transfusions are not without

risks, including infectious disease transmission, transfusion

reaction, and immune modulation as possible consequences

[37]. No such events were noted in our study patients. Our

study was performed during a time when we were not

routinely using tranexamic acid to diminish intraoperative

bleeding rates [13, 48], and this would be a good topic for

future investigations.

Despite our limitations, we conclude that with suit-

able experience, the direct-anterior approach can be

performed with an expectation of long-term results similar

to those achievable with the posterior approach. There may

be transient and small benefits to regaining physical func-

tion with the direct-anterior approach, but future studies

should examine these questions with a more rigorous study

protocol. Studies with randomized cohorts and more

complete survey data followup after surgery are needed to

minimize such baseline differences between cohorts.

Finally, the study results may not be generalizable to other

Table 3. Additional details regarding complications grouped by surgical approach

Complication type Posterior approach THA Direct-anterior approach THA

Intraoperative 2 calcar fractures requiring cerclage 1 calcar fracture

2 acetabular fractures 1 greater trochanteric avulsion fracture

1 trochanteric fracture 1 broken screwdriver requiring additional

intraoperative time

Postoperative 1 atrial fibrillation 1 femoral nerve stretch injury

2 demand ischemia 1 intensive care unit admission for hypoxia

1 dislocations 1 lateral femoral cutaneous nerve palsy

1 hearing loss

1 postoperative hematoma

1 posterior capsular failure requiring repair

1 supraventricular tachycardia requiring cardioversion

Technical Expert

Panel

1 readmission within 30 days (pancreatitis) None meeting criteria

1 death (cardiac failure)

1 return to operating room within 30 days (fall and wound

dehiscence)

1 respiratory failure
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surgeons without arthroplasty training and other institu-

tions, particularly nonacademic or lower-volume surgeons

or institutions.
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