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Abstract

Introduction: Primary arthroplasty of the hip joint is currently one of the
most commonly performed procedures in orthopedics. In Poland we are
observing significant changes in the age structure. With the prolonged life
more and more elderly patients require musculoskeletal surgery to maintain
comfortable and painless mobility. Reducing the duration of the procedure
reduces the costs of anesthesiology, surgical and instrument teams, as well
as the operating room technical team. The aim of the study was to compare
the time required to perform hip joint arthroplasty by the direct anterior
approach (DAA) with the postero-lateral approach (PLA) in our hospital.
Material and methods: A retrospective analysis of 559 total and bipolar ce-
mented and cementless hip replacement procedures based on two operative
approaches —the minimally invasive DAA over the course of 2 years, and the
standard PLA over the course of 3 years — was performed.

Results: Statistically significant differences were observed between the ap-
proaches used for cementless total arthroplasty with regard to the mean
treatment times: 51.9 min for the 272 DAA cases, and 78.3 min for the 190
PLA cases (p < 0.0001). For the cementless hemi-arthroplasty procedure, the
mean treatment times were 46.9 min in 36 patients for DAA, and 48.2 min
for 61 patients for PLA (p = 0.57).

Conclusions: Minimally invasive DAA significantly shortens the time of the
procedure in elderly patients compared to PLA. Further study is needed to
analyze other aspects of those two approaches.

Key words: elderly patients, total hip replacement, surgery time, direct
anterior approach, posterolateral approach.

Introduction

Primary arthroplasty of the hip joint is currently one of the most com-
monly performed procedures in orthopedics [1, 2]. Currently, increasing
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numbers of patients and surgical procedures are
observed. The effectiveness of operating room
(OR) use is affected by several key factors, includ-
ing the number of operations performed each day,
the cost of the treatments themselves and the
time required for the patient to be anesthetized
and the procedure itself. Reducing the duration of
the procedure reduces the cost of the anesthesiol-
ogy, surgical and instrument teams, as well as the
OR technical team. It also reduces the risk of infec-
tion by reducing the exposure time of the wounds
in the operating theater [3-5]. In addition, the ef-
ficiency of the OR would be improved by reducing
the time needed for patient preparation and the
procedure itself, thus allowing more procedures to
be performed.

The direct anterior approach (DAA) and the pos-
tero-lateral approach (PLA) are the two most com-
mon methods of cementless total arthroplasty in
everyday orthopedic practice [6, 7]. Medical obser-
vations indicate that DAA is more beneficial for pa-
tients’ pain perception and recovery of postopera-
tive functions. Hospitalization time and dislocation
rate are also shorter in DAA than in PLA [6]. In the
work of Bergin et al. it was emphasized that DAA
had a shorter operation time than PLA [7].

The age structure of the world’s population has
changed dramatically in recent years. The number
of people over 65 years old (elderly age) in the gen-
eral population is rapidly increasing. It is connected
with new challenges not only for the community
but also for modern healthcare. This same prob-
lem is observed in Poland. At the end of 2014, the
Polish population numbered 38.5 million people.
Over 8.5 million people were at least 60 years old
(22% of the population). At the beginning of the
1990s, this percentage was 15%. It is forecast that
the number of elderly people in 2035 (in 20 years)
in Poland will rise to 11.4 million (32%) (almost
1/3 of the population) [8]. Elderly people are char-
acterized by multiple diseases. Cardiovascular dis-
eases, cancers, musculoskeletal system disorders,
depression and cognitive impairment are more
often observed in this age group. Especially mus-
culoskeletal system disorders significantly reduce
patients’ autonomy and frequently make normal
functioning impossible. Therefore, safe and fast
surgical procedures are the most desirable.

The aim of the present study is to compare the
time required to perform hip joint arthroplasty by
DAA with that of PLA in the hospital of the first
author.

Material and methods

A retrospective analysis of 559 consecutive total
and bipolar cemented and cementless hip replace-
ment procedures based on two operative approach-
es — the minimally invasive DAA, over the course

of two years, and the standard postero-lateral ap-
proach (PLA), over the course of 3 years —was per-
formed. Types of prostheses are given in Table I. All
cementless prostheses, press fit panes, and “ham-
mered” mandrels — monoblock (one-piece) — were
used with similar characteristics and implantation
technique. Prostheses were used without additional
stabilization with screws; in the case of the need
for additional stabilization with screws, these pa-
tients were excluded. The number of each implants
used is also comparable and corresponds to the size
of the DAA and PLA groups. For creation of the most
representative and comparable groups of patients,
only patients with hip joint primary arthrosis were
selected for the evaluation, while patients with
post-traumatic lesions, primary hip procedures, hip
or femoral head fractures and post-articulation re-
quiring any bone reconstruction within the hip joint
were excluded. It made it possible to eliminate any
additional technical activities required for the initial
total knee arthroplasty. For this reason, the types
of acetabular components used were also stan-
dardized, press fit acetabular components were left
(hammered), and no screw-type acetabular compo-
nents were included in the group of patients (screw-
in). Both analyzed groups of patients were compara-
ble in terms of age: mean 72.0 years (range: 56-83)
vs. 74.6 years (range: 59-87), for DAA and PLA re-
spectively (p = 0.3). They were also comparable with
regard to body mass index (BMI), mean 25.3 kg/m?
for DAA compared to 27.9 kg/m? for PLA (p = 0.36),
and sex: 215 female and 93 male vs. 186 female
and 65 male for DAA and PLA respectively (p = 0.26).
From both groups of patients those who had addi-
tional stabilizing screws during the implantation
of the press fit acetabular components were ex-
cluded. It allowed us to obtain the most comparable
groups possible with the use of uniform implants.

Patients undergoing the procedure had well
controlled blood pressure, and properly monitored
blood glucose and electrolytes. There were no
patients with advanced renal or hepatic impair-
ment. Heart failure (NYHA I-Il) was controlled by
oral drugs. All information was retrospectively ac-
quired from the operative protocols.

In total, 96% of the patients were operated
on under spinal anesthesia, with the remaining

Table I. Types of implants used for cementless total
arthroplasty
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Stem/cup DAA PLA
Tri-lock/pinnacle 68 59
Fitmore/trilogy 34 22
Corail/pinnacle 119 78
Polarstem/R3 32 24
Exceed/Taperlock microplasty 19 7

107



Pawet Skowronek, Artur Wojciechowski, Krzysztof Wypniewski, Marcin Sibinski, Michat Polguj, Agnieszka Maksymiuk-Ktos, Pawet Pigtkiewicz

4% under general anesthesia. General anesthe-
sia was performed in 10 patients with DAA and
12 patients with PLA. The choice of anesthesia
was not dependent on the approach used for the
procedure, but on the indications of the anesthe-
siologist. The measurement of the time needed
for the preparation of the patient for the proce-
dure, and for the procedure itself to take place, be-
gan at the moment that anesthesia was stopped,
irrespective of the type of anesthesia type used.

The time needed for preparation was defined
as the period from the start of anesthesia (spinal
or general) and the confirmation by the anesthe-
tist that the orthopedic preparations could begin,
i.e. positioning the patient on the table, to the
moment of completing the first incision. All pro-
cedures were performed on operating tables sup-
plied by one vendor. The same instrumental teams
assisted for all procedures, using standard ortho-
pedic instrumentation belonging to the OR.

During preparation for the procedure using the
PLA approach, the patient lay on the side and was
stabilized. The operative field, comprising one limb,
was sterilized using a sterile hip package, with one
bag on the lower leg and a “U”-type cover.

For the DAA procedure, the patient was placed
in a relaxed horizontal position with the hip sta-
bilized against a single support fastened to the
table. The two limbs were disinfected and covered
to allow hyperextension in the hip joints for both
limbs during the procedure [9-12]. A JKT package
with two factory-prepared rubber holes per limb
was used to prepare the cover. The average prepa-
ration times were 6.3 min for the DAA approach,
and 12.2 min for the PLA approach.

The duration of the procedure was measured
from the moment of incision until the end of skin
stitching and the application of the dressing, with
this information being recorded in the operating
card. Both total and bipolar cementless arthro-
plasty were included in the evaluation.

The assessed PLA procedures were performed
in the period 2010-2012 by three surgeons who
performed a minimum of 80 procedures a year.
Each assessed surgeon had been performing HIP
replacement surgery for a minimum of 8 years
with no experience with the DAA approach. All
doctors performed both total and bipolar hip re-
placement.

The analyzed group was divided into those who
underwent either cemented or cementless proce-
dures for either total or hemi-arthroplasty using
the anterior approach (DAA and MIS DAA) during
the period 2014-2015. These procedures were
performed by two surgeons who perform a min-
imum of 100 arthroplastic procedures per year
using DAA, but not PLA. One of the surgeons had
8 years’ experience of hip joint replacement us-

ing the DAA and Watson-Jones approach, while
the other had been performing the procedure for
12 years. In both groups, the operating teams
comprised three doctors: an operator and two as-
sistants.

The PLA was performed by the standard ap-
proach, with cutting and stitching of the external
rotators, fascia, subcutaneous tissue and skin. No
automatic retractors were used beyond the skin.
After implantation of all parts of the endoprosthe-
sis tissues were closed in layers. Special care was
taken to suture the capsule and piriformis mus-
cle to the greater trochanter. The DAA used the
intermuscular space between the tensor fascia
lata muscle and the sartorius with no iatrogenic
cutting of the muscle tissue. During the prepara-
tion of the femur, the operating table was hyper-
extended by 15° at the level of the hips. The stan-
dard positions of the limbs were changed in favor
of making a light 20-degree bend in the knee, and
adduction and maximum external rotation of the
limb to 90°. This method avoids massive joint cap-
sule release and allows the femur to be exposed
using two retractors only. The method did not use
direct or indirect tension, braces, traction tables
or automatic retractors. When the DAA approach
was used, stitches were made only on the fascia,
subcutaneous tissue and skin. Neither of the ap-
proaches used standard fluoroscopy.

Drains were used for all groups of patients.
Procedures which used “staplers” for closing the
skin were excluded from the analysis. The skin
sutures were performed by the operator or the
first assistant. No “cocoon”-type compression
bandages were used in any group. The treatments
used a variety of uncemented implants: “short”
Tri-lock bolts, Fitmore, Taperlock microplasty, or
standard Corail or Polarstem systems. Only stan-
dard instrumentation was used, as supplied by
the manufacturers. All the acetabular cups were
press-fit. During bipolar arthroplasty, Corail and
ECOFIT spindles were used with their respective
heads (Tables | and Il). Head sizes were selected
by “passage” or caliper measurements.

Statistical analysis

Before making comparisons of means, the
normality of the distributions of the measurable
traits was examined by the Kolmogorov compli-
ance test. Because the distributions of the charac-
teristics analyzed in the study in each group were
markedly normal, Student’s t-test for independent
samples was used to compare duration of opera-
tion and time of preparation between patients op-
erated on from posterior and anterior approaches
for all types of hip replacements. For 2 x 2 tables,
the 2 test was used. A p-value of less than 0.05
was considered statistically significant.
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Results

In all treatment groups, shorter treatment and
preparation times were observed for DAA: the
mean preparation time was 6.3 min, with times
ranging from three to 10 min. In contrast, the
mean preparation time for the PLA was 12.2 min,
ranging from 4 to 15 min (Table I11).

Statistically significant differences were ob-
served between the approaches used for cement-
less total arthroplasty with regard to the mean
treatment times: 51.9 min for the 272 DAA cases,
and 78.3 min for the 190 PLA cases (p < 0.0001).
The mean time for the procedure was 16 min
(34%) shorter when DAA was used than PLA. In
this group, the mean time for the preparation and
procedure together was 32 min less (36% of the
total time) for DAA than PLA (Table Ill). For the ce-
mentless hemi-arthroscopic procedure, the mean
treatment times were 53 min in 36 patients for
DAA, and 61 min for 61 patients for PLA. This dif-

Table II. Types of implants used for hemi-arthro-

plasty
Stem DAA PLA
Corail 34 42
Ecofit 2 19

ference was not statistically significant (p < 0.57)
(Table V).

No significant differences were observed in
terms of early deep infection rate (p = 0.12) or in-
traoperative femur fracture (p = 0.9) between DAA
and PLA. None of the fractures required internal
fixation. Postoperative dislocations were more
common with PLA (p = 0.015), and temporary
meralgia paresthetica was only present with DAA
(p = 0.0001) (Table V). All cases of meralgia and
paresthetica resolved within a couple of weeks af-
ter total hip arthroplasty.

Table IlI. Time periods comparison between DAA and PLA in cementless total hip replacement

Parameter Approach Number Average time P-value
of procedures min (SD)
Preparation time DAA 272 6.3 (1.9)
PLA 190 12.2 (2.8) < 0.0001
Surgery time DAA 272 51.9 (13.6)
PLA 190 78.3 (20) < 0.0001
Total procedure time DAA 272 58.2 (13.7)
PLA 190 90.6 (20.1) < 0.0001
DAA — direct anterior approach, PLA — postero-lateral approach.
Table IV. Time periods comparison between DAA and PLA in hemi-arthroplasty
Parameter Approach Number Average time P-value
of procedures min (SD)
Preparation time DAA 36 6.4 (1.7) < 0.000001
PLA 61 13.3 (3.2)
Surgery time DAA 36 46.9 (14)
PLA 61 48.2 (13.1) 0.57
Total procedure time DAA 36 53.4 (14.1)
PLA 61 61.8 (14.6) 0.006
DAA — direct anterior approach, PLA — postero-lateral approach.
Table V. Early complications of DAA and PLA
Complication DAA (total 308 patients) PLA (total 251 patients) P-value
Deep infection within 90 days 1 (%) 4 (%) 0.12
Intraoperative femur fractures 4 (%) 3 (%) 0.9
Postoperative dislocations 2 (%) 9 (%) 0.015
Meralgia paresthetica 19 (%) 0 (%) 0.0001

DAA — direct anterior approach, PLA — postero-lateral approach.
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Discussion

The success of hip replacement depends on
many factors. In particular, in the elderly popula-
tion, it is extremely important to reduce the risk
of intra- and post-operative complications for any
reason and reduce the time of hospitalization. In
this group of patients, different factors may have
a negative impact on the treatment course. The el-
derly are patients with numerous chronic diseases
that affect the recovery time as well as a longer
life prediction. Often, in the population of peo-
ple over 65 years of age nutritional deficiencies
(mainly deficiencies in building proteins, vitamins
and micronutrients) are observed, which further
prolongs the healing and regeneration of tissues.
It has an impact on increasing the risk associated
with the operation itself or the period of hospital-
ization.

Other factors with an impact on hip replace-
ment are associated with the type of implant used
and the preparation and care of the patient both
before and after surgery. It primarily rests on the
experience and skills of the surgical team, as not-
ed by Matt, Taunton and Mason [1, 9]. Two of the
factors determined by and dependent on the op-
erating team are the choice of operational access
and length of the procedure. These are important
factors in the overall success of hip arthroplasty
and are associated with tangible perioperative
and postoperative benefits, with regard to both
the medical and economic costs [9-12].

The 34% shortening of the duration of the pro-
cedure performed by DAA compared to PLA results
in greater OR efficiency and allows a greater num-
ber of procedures to be performed. In addition,
a shorter stay in the OR and shorter exposure of
the wound further reduce the risk of infectious
complications [3-5, 13]. Stocks and Self report
that a reduction in procedure time is also associ-
ated with a reduced risk of contamination for the
surgical instruments, the OR, the operative field
and the surrounding tissue [3-5, 13-15].

Furthermore, the use of a minimally invasive
approach reduces intraoperative and postopera-
tive blood loss, as well as patient hypothermia, as
noted by Pavone in a comparison of various types
of operative procedure [16]. Improving the repro-
ducibility and ergonomics of activities performed
during surgery also helps reduce the risk of tech-
nical errors during joint arthroplasty by avoiding
primary iatrogenic damage of the original soft tis-
sue[1,9, 16-19].

In addition, shortening the mean treatment
time, in this case by more than 30%, results in
significant reductions in the cost of the operating
room and its staff, allowing additional surgery to
be performed, or for the work of the operating
team to be shortened.

Therefore, the presented comparison offers
a compelling case for the use of DAA to shorten
the operating time and reduce damage to soft tis-
sue during surgery [1, 9, 10, 16-20]. Several au-
thors have reported minimal risk of damage to the
muscle using DAA, together with faster rehabilita-
tion and shorter hospitalization time [18-20].

This is another factor which can reduce the risk
of post-operative infection and reduce the over-
all costs of hip joint arthroplasty [2-5, 12, 21]. In
our study the rate of infection was lower in DAA
than PLA (1% DAA, 4% PLA), probably because of
the shorter time of surgery and smaller surgery
exposure area. General rates of infection in publi-
cations are between 0.3% and 2.8%, in different
papers. The infection issue is more complicated
than just the type of hip approach. In many cases
it depends on wound healing, additional diseases
(diabetes, Buerger’s disease) and postoperative
recovery time. The problem should be investigat-
ed further in a different study with follow-up more
than 90 days and checking more details than just
the approach in the control group.

Wenz et al. [16] report a shorter procedure
time, reduced blood loss, shorter hospitalization
and shorter rehabilitation time after release when
using the minimally invasive approach. It is also
associated with no greater risk following joint
arthroplasty for standard operative procedures.
Higgins and Barlow note a lower risk of hip joint
prosthesis dislocation and a significantly shorter
hospitalization period in patients treated using
DAA compared to PLA [22]. Iwaki and Minoda also
report a reduced risk of deep venous thrombosis
when using DAA and when the patient is operated
on in the horizontal position [23]. These advantag-
es, combined with the significantly shorter operat-
ing procedure associated with using DAA, support
the wider application of this approach in primary
hip joint arthroplasty.

Short time of treatment, small wound surface,
minimal soft tissue damage and reduced risk of
dislocation can reduce (as Weber et al. reported)
the risk of sexual dysfunction after total hip ar-
throplasty [24]. Undoubtedly, it improves the pa-
tient’s quality of life.

There are also a lot of studies about femur frac-
ture in total hip arthroplasty. Its incidence ranges
from 0.1% to 4%. Most of them occur 7 to 8 years
after the primary implant and 3 to 4 years after
the revision of endoprosthesis implantation. The
main risk factors are loosening of the stem of the
endoprosthesis and osteoporosis. It is interesting
that age, sex and obesity do not constitute signif-
icant risk factors [25].

In our groups we have only proximal, neck
fracture — Table Il — it is just the proximal part of
the femur (rest of neck), without secondary sur-
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gery obligatory. The stems were stable and the
fractures were treated with non-operative tech-
niques — 2 crutches for a long time — 3 months
— without weight bearing. But the patients were
excluded from the main compared groups DAA
and PLA. Compared to general rates of femur
fractures in both groups we were close to the
lower limit of 1%.

In the end the dislocation rate comparing pa-
pers is absolutely the lowest in DAA, 0-1% — the
dislocation rates by approach are 2-4.1% for
the posterior approach, 3.4% for the modified
Hardinge approach — lateral, and 0.64% for DAA
in our group compared to 3.5% in PLA — our study
[26, 27].

This study has some limitations. Firstly, this is
a retrospective series of patients. Secondly, the
procedure was performed by different surgeons;
however, in everyday practice, doctors are trained
to perform the procedure in one standard way and
it was not possible to find a surgeon who would
be equally skilled in both approaches. In addition,
although the cohort of patients is heterogenous
in terms of anesthesia, etiology, BMI and choice
of implant, this is a consequence of the choice of
retrospective analysis for the study with a con-
secutive series of patients. Furthermore, the two
groups of patients receiving DAA or PLA were op-
erated on in different time periods; however, this
fact should not influence the results and objectiv-
ity of the study. Finally, although the experience of
the surgeon will also influence the duration of the
operation, it is worth noting that all surgeons who
performed the procedures as part of the study
have a great deal of experience in the field of ar-
throplasty.

In conclusion, minimally invasive DAA signifi-
cantly shortens the time of the procedure in el-
derly patients compared to PLA. Further study
is needed to better understand other aspects of
those two approaches.
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