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Abstract

Objective: A systematic literature review and meta-analysis on the effectiveness of lifestyle restrictions
and precautions to prevent dislocation after total hip arthroplasty.

Data sources: MEDLINE and the Cochrane Library were searched in February 2015, with additional
hand searching of systematic reviews and reference lists.

Review methods: This review was conducted in accordance with the PRISMA statement for reporting
systematic reviews and meta-analysis. PubMed and the Cochrane Library were searched from their start
date through to February 2015. Randomized controlled trials and comparative case series in English,
Dutch or German language were included. Only primary total hip arthroplasty procedures managed with
different postoperative restrictions and precautions protocols were included. Primary outcome was the
total hip arthroplasty dislocation rate, secondary outcomes were patient functioning, return to activities
of daily living and patient satisfaction.

Results: A total of 119 eligible articles were identified, six were included: three randomized controlled
trials, one retrospective matched cohort study, one retrospective and one prospective cohort study,
describing 1122 procedures (restrictions group: n=528; no restrictions group: n=594). Both the standard
posterior and anterolateral surgical approaches were included. There were eight dislocations (1.5%) in
the restricted group, vs. six dislocations (1.0%) in the unrestricted group. Patients in the unrestricted
group resumed activities significantly faster and were more satisfied with their pace of recovery.
Conclusion: A more liberal lifestyle restrictions and precautions protocol will not lead to worse
dislocation rates after total hip arthroplasty, but will lead to earlier and better resumption of activities
and higher patient satisfaction. These results appear to hold up for various surgical approaches.
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Introduction

Peri and postoperative care for hip and knee arthro-
plasty is constantly evolving, and the introduction
of fast-track surgery protocols! has reduced the
traditional ‘sick patient’ role. In fast-track surgery,
the patient is actively involved in working towards
an optimized outcome.*® These developments
challenge the role of restrictions and precautions
after total hip arthroplasty, which patients have to
adhere to in the first weeks and months after sur-
gery. Traditionally, protocols describing these
restrictions and precautions require patients to
sleep supine (usually with an abduction pillow in
place), to use walking aids for several weeks, only
to sit on high chairs and not to sit cross-legged, not
to bend forward or to flex their hip joint beyond
90°. Additionally, patients are usually not allowed
to drive a car for several months after the surgery.
The main rationale of these guidelines is to prevent
dislocation of the newly placed hip prosthesis.
Patients are more prone to hip dislocations postop-
eratively owing to soft tissue damage and reduced
muscle strength.

It is debatable whether current lifestyle restric-
tions and precautions protocols, which are com-
monly used after total hip arthroplasty, can be
considered as best-evidence in the management of
these patients. In modern orthopaedic surgery,
less invasive, tissue sparing techniques are intro-
duced and patients are operated upon with shorter
acting anaesthetics. Nowadays surgery duration is
shorter and patients are being mobilized early
after surgery. These factors possibly contribute to
less loss of muscle strength after surgery, result-
ing in a more stable hip joint immediately postop-
erative. Postoperative joint stability is further
enhanced by the use of larger diameter femoral
head components. Patients are also better edu-
cated and managed with clinical pathways that
include detailed protocols.®” However, the aspect
of evidence-based application of precautions and
restrictions after total hip arthroplasty has
attracted less attention, with long-standing proto-
cols routinely used in most hospitals. Our study
aim was to systematically review the recent litera-
ture to answer the question: Is dislocation of the

hip prosthesis effectively prevented by using life-
style restrictions and precautions after total hip
arthroplasty surgery?

Methods

This review was conducted in accordance with the
PRISMA statement for reporting systematic reviews
and meta-analysis.® Randomized controlled trials
and comparative case series were included if they
involved primary total hip arthroplasty procedures
and reported on how patients were managed using
two (or more) different postoperative restrictions
and precautions protocols. The primary outcome
was dislocation rate after total hip arthroplasty,y
and secondary outcomes were functioning, return to
Activities of Daily Living (ADL), quality of life
and patient satisfaction.

Case reports, studies without a control group
and case series that did not report dislocation rates
before and after changes in postoperative precau-
tions protocols were excluded.

Electronic databases (MEDLINE and the
Cochrane Library (Central Register of Controlled
Trials)), were searched from their start through to
February 2015, using the search string ‘hip arthro-
plasty AND (restrictions OR precautions)’ (see
Appendix online). Systematic reviews were checked
for not yet identified studies; reference lists of
included studies were hand searched. English, Dutch
and German language publications were included.

Two observers (WvdW, AK) independently
screened all identified studies based on title and
abstract for eligibility, in case of doubt consensus
was reached by discussion. Next, the full text man-
uscripts of all studies included after this first step
were again independently reviewed (WvdW, AK).
Consensus in case of doubt was reached by dis-
cussing the full text manuscripts. Data was
extracted by one observer (AK) who used a pre-set
standardized data extraction form, including study
year, study origin, number of patients and total hip
arthroplasty procedures in the restriction group
and in the non/less restriction group, description
of restricted and unrestricted protocols, surgical
approach, femoral component head diameter,
length of stay in hospital, length of follow-up,
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111 Articles identified through database searching ‘ ‘ 8 Articles identified through other sources

’ 119 Articles screened on title and abstract

94 Articles excluded on abstract with reason

- No data on restrictions/precautions [n= 62]
- No primary total hip arthroplasty [n=14]

- Study design [n=12]

- lLanguage[n=6]

A4

25 Articles retrieved for more detailed eva luation

19 Articles excluded with reason

- No data on restrictions/precautions [n=10]
- Study design [n=4]

- No data on dislocation rate[n=1]

- No control group[n=4]

A 4

6 Articles with usable information

Figure I. Study flow according to PRISMA statement.®

number of dislocations in each group, standard-
ized clinical outcome measurements, patient satis-
faction and resuming of activities. Corresponding
authors were contacted if needed.

Study quality was discussed and results were
pooled where possible, based on the heterogeneity
of the included studies. Results from standardized
clinical outcome measurements were presented
using the three months follow-up data or nearest
follow-up point available.

Results

Through electronic database searching, 111 articles
were identified, and eight articles were found with
hand searching. Of these, 94 were excluded. After
reviewing 25 studies in full text, six articles were
included for data extraction (Figure 1).

Study design and quality

We observed a large heterogeneity in the included
studies regarding study design and outcomes, pre-
venting pooling of data other than the number of
procedures and observed dislocations. Of the six
included studies, three were randomized controlled
trials®~!! of which only one used blinding, in this
case the surgeon.!? The three non-randomized stud-
ies were comparative cohorts,!>'4 and consisted of
one matched cohort!> and two consecutive
cohorts.!3:1* Of these cohort studies, two were retro-
spective!>!3 and one was prospective.'4 Follow-up
duration was either six weeks postoperative
(n=1),'% six months (n=1),° one year for three
studies (n=3)%!112 or two years (n=1).!> All were
single-centre studies with four studies originating
from the US,%!2 one from Australia'? and one from
Denmark.!'* See Table 1 for study details.
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Surgical approach and used components

The same surgical approach in both the restricted
and unrestricted group was used in three studies: a
modified Hardinge anterolateral approach in the
two included randomized controlled trials®!? and a
standard posterior approach in the prospective,
comparative cohort study by Mikkelsen et al.'
Three studies (one randomized controlled trial and
two cohort studies) changed their surgical approach
and consequently adapted their postoperative
restrictions and precautions protocol.!!-13

Khan et al.!® used a standard posterior approach
in the restricted group, and a modified, less invasive
posterior approach for the unrestricted group, while
Duwelius et al.!> used a posterior mini-incision
approach for the restricted group and an anterolat-
eral 2-incision technique for the unrestricted group.'?
Barrett et al.!! randomized patients to either the
direct anterior approach without any restrictions or
the posterior approach with lifestyle restrictions.

Four studies used only uncemented total hip
arthroplasty components,®-!2 of which the study by
Ververeli et al.” used a 32-mm femoral head on
cross-linked polyethylene or a 36- or 40-mm metal-
on-metal bearing. In the study by Peak et al.,!° a
range of 22-32mm femoral heads were used,
depending on the acetabular component size in
patients who received a polyethylene liner, with
36-mm femoral heads used for four patients who
received a cup with a diameter of 60mm. For
patients who received a ceramic liner, the femoral
head diameter ranged from 28 mm to 36 mm.
Femoral head sizes ranged from 28 mm to 36 mm
in the study by Barrett et al.!! The study by
Duwelius et al.!? also inserted an uncemented total
hip arthroplasty in all cases, but no data was pro-
vided on femoral head diameter. In the study by
Khan et al.! a hybrid fixation (uncemented acetab-
ular component and a cemented femoral compo-
nent) was used in the majority of procedures,
always with a 28mm femoral head diameter.
Mikkelsen et al.'* used mostly uncemented total
hip arthroplasty prostheses, with a 36 mm head
diameter used in 63.8% (n=213) of all surgeries.
The remaining patients received =40mm (32%,
n=107) or <32mm (4.2%, n=14) femoral heads.

Of an additional 31 procedures, the femoral head
diameter was unknown (Table 1).14

All included studies, except the studies by
Mikkelsen et al.!4 and Barrett et al.,!! described
which implant positioning was aimed for, although
Barrett et al. analysed the component orientation in
great detail. The one patient revised for recurrent
dislocation in the study by Barrett et al.,!! who was
randomized to the posterior group with lifestyle
restrictions, appeared to have acetabular malposi-
tioning. In the study by Duwelius et al.,'? there
were four outliers in the 2-incision group (>50°
inclination) and two in the mini-posterior group,
but none of these dislocated. Khan et al.!? felt the
cup was insufficiently anteverted in two disloca-
tion cases. Ververeli et al.? and Peak et al.!? did not
report what implant positioning was achieved.

Lifestyle restrictions and precautions
protocols

The studies reported by Mikkelsen et al.,'# Peak
et al.1% and Ververeli et al.® described their restric-
tions and precautions protocol in great detail; less
extensive information was provided in the studies
by Khan et al.13 and Duwelius et al.,!? and the proto-
col used in the study by Barrett et al.!! was retrieved
after contacting the authors (see Table 2).

All included studies did not allow extreme hip
flexion in the restricted group. Other common restric-
tions and precautions were avoidance of internal hip
rotation and hip adduction. Patients were commonly
advised to use an elevated chair and an abduction pil-
low to avoid hip adduction. There were three studies
in which the patients in the unrestricted group had no
precautions or restrictions at all,''"13 although for
comfort one of these studies allowed patients a nor-
mal pillow between the legs while sleeping.!?> The
remaining three studies applied a less restricted pro-
tocol rather than a fully unrestricted protocol,®!0:14
and the common restriction was that patients were
not allowed to sit cross-legged.

Dislocation rates

Together these six studies report the results of 1084
patients (1122 total hip arthroplasties: 528 in the
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group with restrictions and 594 in the group with
no or less restrictions). In the pooled restriction
group there were eight dislocations observed
(1.5%), vs. six dislocations (1.0%) in the unre-
stricted group (Table 2). Main reasons for disloca-
tions were: (1) transfers (from bed to chair or
surgery table to bed); (2) falling; and (3) a variety
of movements (i.e. putting on socks, kneeling),
respectively 35% (n=5), 14% (n=2) and 14%
(n=2). There were two studies with no dislocations
in either the restricted and the unrestricted group,®!?
three studies only had dislocations in the restricted
group but not in the unrestricted group,!%!113 and
one study had postoperative dislocations in both
groups.!4 The pooled dislocation rates in the stud-
ies that compared restricted vs. no restrictions at all
was 2.7% (n=4) vs. 0%, respectively, while the
dislocation rates in the studies comparing restricted
vs. less restricted was 0.9% (n=3) vs. 1.5% (n=6),
respectively. Pooled dislocation rates in the rand-
omized controlled trial studies was 0.8% (n=1) for
the restricted group and 0% for the unrestricted
group, and for the comparative case series it was
2.1% (n=6) and 1.7% (n=06), respectively. The
pooled dislocation rate in the study groups using a
(mini) posterior surgical approach with restrictions
was 2.1% (n=6), vs. 1.8% (n=6) with the same
approach but without restrictions. As for the anter-
olateral groups, the pooled dislocation rate was
0.6% (n=1) in the restricted group and 0% in the
unrestricted group.

Clinical outcomes

Standardized clinical outcome scales used were the
Harris Hip Score,>!12 the Hip Disability and
Osteoarthritis Outcome Score,!:!4 the Western
Ontario and McMaster Universities Osteoarthritis
Index,!3 Short Form-36'%13 and Short Form-12.9-12
Barrett et al.!! was the only one using a visual ana-
logue scale for pain and the 6-minute walk test.
The Harris Hip Score measures pain, function and
hip range of motion and scores 0 to 100, with 100
being maximum (best) score. The Hip Disability
and Osteoarthritis Outcome Score measures pain
and symptoms, limitations in ADL and sports/lei-
sure activities, and measures quality of life. Scores

range 0 to 100, with 100 being maximum (best)
score. The Western Ontario and McMaster
Universities Osteoarthritis Index measures pain,
symptoms and physical functioning with different
scoring options possible, resulting in different
maximum scores. The Western Ontario and
McMaster Universities Osteoarthritis Index was
used in the study by Khan et al., but the scoring
option used was not specified.!* The Short Form-
36 measures perceived health and health-related
quality of life, including physical and psychologi-
cal items. The Short Form-36 score ranges from 0
to 100, with 100 being maximum (best) score. The
Short Form-12 is a short version of the Short Form-
36 using the same scoring system (100 being maxi-
mum (best) score).

Although clinical outcomes were generally bet-
ter in the unrestricted groups, this only reached sig-
nificance in the study by Khan et al.,’? who
compared the Western Ontario and McMaster
Universities Osteoarthritis Index score between the
restricted and the unrestricted groups as a relative
improvement from baseline, and in the study by
Barrett et al.!! In the latter study, patients in the
unrestricted group had better visual analogue scale
pain scores on the first postoperative day and had
better Hip Disability and Osteoarthritis Outcome
Score symptom scores at three months.!!

Time to resume activities (i.e. driving, walking
without cane, etc.) was significantly better for the
unrestricted group in four studies,’1? and length of
stay was significantly shorter for the unrestricted
group in two studies.!l-!3 Patient satisfaction was
equal in the study by Mikkelsen et al.,'# but the
percentage of patients who were satisfied with
their recovery pace was significantly higher for
the unrestricted group in the study by Peak et al.
(Table 2).10

Discussion

Using a less restrictive protocol in the postopera-
tive phase after total hip arthroplasty, or even a pro-
tocol without any restrictions and precautions, does
not lead to worse dislocation rates and might even
result in lower dislocation rates. More liberal pro-
tocols will lead to earlier and better resumption of
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ADL, earlier return to work, a shorter length of
stay and higher patient satisfaction. These results
do appear to hold up for various surgical
approaches, but more studies on this subject are
needed to support these conclusions. After system-
atically reviewing the literature, we were only able
to identify six studies that fulfilled our inclusion
criteria, and three of the included studies used a
non-randomized trial design.

Reasons for lower dislocation rates with a less
or unrestricted protocol after total hip arthroplasty
are unknown, but patients in the unrestricted groups
resume activities faster, which could result in ear-
lier recovery of soft tissue, including muscles
around the hip joint, providing additional stability,
thereby reducing the risk of dislocation. It is also
suggested that patient selection and surgical tech-
nique are more important in the prevention of post-
operative dislocation than restrictions and
precautions protocols after total hip arthroplasty.’
In the studies included in our review, dislocation
rates were indeed higher with the posterior
approach than with the anterolateral approach used
(1.8% vs. 0% in the group of patients managed
without restrictions).

There are, however, many variables influencing
the postoperative risk of dislocation after total hip
arthroplasty. For example, Liibbeke et al. found a
significant reduced risk for dislocation if patients
attended a pre-operative educational session.® The
specific contribution of various factors, such as
patient characteristics (age, BMI, gender, comor-
bidities), surgeon experience and used components
(bearing type, femoral head size, dual mobility
total hip arthroplasty, acetabular cup design) in
relation to postoperative restrictions and precau-
tions to prevent dislocation after total hip arthro-
plasty is unknown.

Another preventive factor for dislocation after
total hip arthroplasty is a high procedure volume
and we interpret our results applicable for high vol-
ume surgeons only, since the majority of the
included studies appeared to have a considerable
total hip arthroplasty volume.

To prevent dislocation after total hip arthro-
plasty, orthopaedic surgeons aim the acetabular
cup positioning to be around 45° of acetabular

inclination and 10° to 15° anteversion, as described
by Lewinnek et al.!> The manner of reporting how
well this was achieved prevented pooling of
implant positioning results. There is, however, a
large number of studies that already have estab-
lished a firm relationship between implant position
and dislocation rates.!>-17

Furthermore, various surgical approaches have
been developed to reduce soft tissue damage,
thereby increasing speed of recovery and minimiz-
ing the risk of dislocation. Specifically, three of the
included studies used different surgical approaches
for the restricted and the unrestricted group, result-
ing in confounding of the reported dislocation
rates. Although confounding by changing the sur-
gical approach seems obvious, the anticipated
faster and better recovery owing to using the ante-
rior approach might be limited or non-existing.
Poehling-Monaghan et al. found higher Harris Hip
Scores with the direct anterior approach, but sur-
prisingly better return to work and driving for the
miniposterior approach when both groups were
managed without lifestyle restrictions.!® Reininga
et al. found no differences in gait recovery after
randomizing patients to either the anterior or poste-
rior approach.!

Another consideration is that only three of the
six included studies have no precautions or restric-
tions of any kind.!'-13 The other three studies man-
aged their patients in the experimental group with
less restrictive protocols rather than unrestricted
protocols, which still include a variety of precau-
tions and restrictions (mainly preventing hip flex-
ion beyond 90° and sitting cross-legged).%!%14 This
has to be taken into account when one considers
changing current clinical protocols on restrictions
and precautions after total hip arthroplasty.

To our knowledge, there are no previous sys-
tematic reviews on the effectiveness of restrictions
and precautions after total hip arthroplasty. Sharma
et al.” reviewed factors influencing early rehabilita-
tion after total hip arthroplasty and concluded that
although available studies justified no hip restric-
tions following an anterolateral approach, none had
examined the question for a posterior approach.
Several studies have shown an anterolateral
approach to total hip arthroplasty having a lower
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rate of dislocation than a posterior approach owing
to its ease of access, superior visualization, and a
predictable healing pattern.?0-22 We were able to
include four studies on restrictions and precautions
after total hip arthroplasty that used the posterior
approach,!'-14 and dislocation rates in these studies
were only minimally better in the restricted group
than in the unrestricted group (2.1%, n=6vs. 1.8%,
n=06, respectively).

There is increasing evidence that the rate of dis-
location in the posterior approach would be compa-
rable with that with anterior approaches if
augmented with an adequate soft tissue repair.?3->4

Postoperative protocols on restrictions and pre-
cautions do impose intrusive limitations and some-
times even discomfort for the patient in the first
postoperative period. Clinicians are often asked by
the patients how strict and how long they should
adhere to these protocols, with a large individual
variation observed in resuming normal day activi-
ties, such as driving a car, cycling, return to work
or side-sleeping. Recently, Schmidt-Braekling
et al.?’ reported that a shorter (four instead of six
weeks) precaution protocol resulted in only eight
dislocations after 797 total hip arthroplasty proce-
dures (1%), but unfortunately a control group was
lacking.?

Besides the discomfort imposed upon the
patients, economic aspects of restrictive protocols
are to be considered. The lack of a need for addi-
tional equipment and devices was associated with a
cost savings of approximately US$655 per patient.
This included the cost for an abduction pillow ($12),
an elevated toilet seat ($65) and an elevated chair
($15/day to rent), but not including costs of trans-
portation or loss of wages while away from work. 1026

There are several limitations to our study.
Systematic reviews and meta-analysis have the
inherent risk of publication bias. Furthermore, there
was considerable heterogeneity in the included stud-
ies, preventing us from extensive quantitative pool-
ing of results. A major issue is confounding of results
by changing the surgical approach, as was done in
three of the six included studies.!'-!3 Finally, the
number of included studies is low.

Strengths of our study are that two reviewers
independently reviewed all our identified manu-
scripts, and we reported our results in accordance

with the PRISMA statement for systematic reviews.
Our search strategy was comprehensive, using
electronic database searching, hand searching and
contacting authors. We also searched for manu-
scripts written in languages other than English and
we were able to report pooled results of >1000 total
hip arthroplasty procedures. Also, the results of the
three studies that changed surgical approach were
comparable with the studies in which there was no
change in surgical approach.

Clinical messages

e Surgeons and physiotherapists should
not fear for an increased dislocation risk
if they use a more liberal restrictions and
precautions protocol after total hip
arthroplasty. This is regardless of which
surgical approach is used.

e Your patients will be more satisfied with
their pace of recovery and will resume
activities and return to work earlier, if
they are managed with a more liberal
restrictions and precautions protocol
after total hip arthroplasty.
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