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Dislocationwith instability is one of the most frequent causes
of early failure and subsequent revision following primary
total hip arthroplasty.1 The current literature contains abun-
dant information regarding the prognosis, risk of recurrent
instability, and revision rates following a posterior disloca-
tion.2–6 However, anterior hip dislocation has been shown to
be a relatively infrequent event and there are little data on
outcomes of patients with these types of dislocation.7–9

The purpose of the current study was to assess the func-
tional outcomes and survival of the prosthetic hip in patients
who have sustained an anterior dislocation and to compare

these results with a similar cohort of patients who have
sustained a posterior dislocation. We hypothesized that
patients with an anterior dislocation have a similar risk of
recurrent instability, function outcome, and revision rate
comparedwith patients who have had a posterior dislocation.

Materials and Methods

Subjects
A retrospective review was undertaken at an orthopaedic
hospital. All patients who underwent closed treatment for a
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Abstract Dislocation with instability is one of the most frequent causes of early failure and
subsequent revision following primary total hip arthroplasty. However, anterior hip
dislocation has been shown to be a relatively infrequent event and there are little data
on outcomes of patients with these types of dislocation. The purpose of the current study
was to assess the functional outcomes and survival of the prosthetic hip in patients who
have sustained an anterior dislocation and to compare these results with a similar cohort of
patients who have sustained a posterior dislocation. The charts and radiographs of patients
sustaining an anterior dislocation following primary total hip arthroplasty were reviewed at
an average of 7 years after the index procedure. Redislocation rate, revision status, and
function as assessed by the Western Ontario and McMaster Universities Index of Osteoar-
thritis (WOMAC) were examined. These were compared with an age- and gender-matched
cohort of patientswhohadsustainedaposteriordislocation. Patients sustainingananterior
dislocation were found to have a mean acetabular anteversion of 36degrees, compared
with 25.6degrees in patients who had sustained a posterior dislocation. However, this did
not result in any difference in revision rate or WOMAC score at the time of follow-up. The
current evidence shows us that a single-posterior dislocation does not preclude a
satisfactory long-term outcome. Based on their data, the authors feel it would be
appropriate to counsel patients that a single-anterior dislocation also does not preclude
a satisfactory outcome.
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postarthroplasty hip dislocation during the 10-year period
were identified from a search of the hospital billing records.
Current procedural terminology (CPT) codes 27265and 27266
(closed treatment of postarthroplasty hip dislocation without
anesthesia and with anesthesia, respectively) were used to
guide this search.

Inclusion and Exclusion Criteria
Patients sustaining an anterior dislocation following primary
total hip arthroplasty were included in this study. An age- and
gender-matched cohort of patients who had sustained a
posterior dislocation, identified by thismedical record review,
was also included for study. Patient history, mechanism of
injury, and lateral radiographs, when available, were reviewed
to confirm the direction of hip dislocation (►Figs. 1 and 2).

Patients were excluded from this study based on the pres-
ence of the following risk factors for dislocation: (1) dislocation
following revisionhip arthroplasty, (2) historyof ipsilateral hip
surgery prior to the primary arthroplasty, (3) dislocation
associated with gross implant migration or fracture, (4) posi-
tive history of neuromuscular disease or an abnormal preoper-
ative neurological exam, or (5) history of cognitive dysfunction
at the time of primary arthroplasty. Furthermore, the patient
was excluded from study if themechanism of injury, operative
report, and injury radiograph could not demonstrate a disloca-
tion that was clearly anterior or posterior.

Outcome Measures
All patient charts were reviewed to determine preoperative
variables such as age, sex, and indication for total joint

replacement.Operative records fromtheprimaryarthroplasty
were reviewed to determine surgical approach, used implants,
and capsule management strategy. Radiographs were
reviewed to determine limb-length discrepancy following
the primary arthroplasty, acetabular component abduction,
and acetabular component anteversion.10

Postoperative records were reviewed to determine how
manydislocationsapatient sustained, andwhetherornot they
subsequently underwent revision surgery for recurrent insta-
bility, defined as having sustained more than one postopera-
tivedislocation. All patientswere contactedbyphoneandmail
to assess whether or not closed reductions or revision surgery
for recurrent dislocation had been performed at outside
institutions. All patients who were alive and had not under-
gone revision surgery were asked to complete a Western
Ontario and McMaster Universities Index of Osteoarthritis
(WOMAC) survey.11

Statistical Methods
The paired two-tailed t-test was used to calculate differences
in patients’ age between the two populations, as age was
assumed to be a normally distributed variable. The Chi-square
test was used to calculate differences in frequency of binary
data (gender, revision status, recurrent dislocation status, and
differences in surgical factors). The Wilcoxon’s rank-sum test
wasused to calculatedifferences in continuousnonparametric
data (WOMAC scores, time to first dislocation, and duration of
follow-up). All statistical calculations were performed using
SAS 9.1 (SAS Analytics).

Thisprotocolwas reviewedandapprovedbyan institutional
review board prior to the commencement of this study.

Results

Initial review of the billing records revealed that 10,177
primary total hip arthroplasties were performed at this
institution by 15 surgeons with fellowship training in adult
reconstruction. From this group, 257 patients who had been
treated with closed reduction for postarthroplasty hip
dislocation were identified. Of these, 124 patients strictly
met our inclusion criteria. Forty-two patients (33%) had
dislocated in an anterior direction and 82 patients had
dislocated in a posterior direction. Of the patients with a
posterior dislocation, 42 age- and gender-matched controls
were selected for comparison to the anterior dislocation
group. These formed the two patient populations that
were the subject of this study.

Each patient group had 21 males and 21 females. The mean
age of the anterior and posterior dislocation groups were
58.4�12.1years and 60.3�11.9years, respectively (p¼0.46).
These demographic data are summarized in►Table 1. Diagno-
ses at the time of the primary total hip arthroplasty in the
anterior group includedosteoarthritis (32patients), hip dyspla-
sia (seven patients), rheumatoid arthritis (one patient), and
osteonecrosis (two patients). Diagnoses in the posterior group
included osteoarthritis (31 patients), hip dysplasia (five
patients), and osteonecrosis (six patients). No significant differ-
ence was found in the frequencies of these diagnoses between

Fig. 1 Crosstable lateral radiograph demonstrating posterior dislo-
cation following total hip arthroplasty.

Fig. 2 Crosstable lateral radiograph demonstrating anterior dislo-
cation following total hip arthroplasty.
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the two groups (p>0.05 for all diagnoses). These data are
summarized in ►Table 2.

Mean follow-up of all patients was 84months, with a
minimum of 30months from the time of primary arthro-
plasty. At the latest follow-up, 22 patients in the anterior
group had not undergone revision, 2 patients had died, 1 had
become demented since the time of surgery, and 3 patients
were lost to follow-up. Therefore, complete follow-up was
obtained on 86% of patients who had not reached an end-
point of death, revision, or dementia. In the posterior group,
23 patients were unrevised, 5 had died, 1 had become
demented, and 4 patients were lost to follow-up, yielding
an 83% follow-up rate. This rate was not significantly differ-
ent between the two groups (p>0.05).

Operative data including surgical approach, femoral head
size, usage of an elevated rim acetabular liner, usage of a
capsulectomy, and usage of capsule repair are listed
in ►Table 3. Significant differences were found in rates of
usage of femoral heads with diameter greater than 28mm
(13 patients in the anterior group and 5 patients in the
posterior group, p¼0.03) and in rates of capsule repair (24
patients in the anterior group and 12 patients in the posteri-
or group, p¼0.01). No significant differences were found in
any other operative parameters.

Time from primary surgery to first dislocation, time from
first dislocation to revision and total duration of follow-up for
each group are compared in ►Table 4. Significant differences
were found in time to dislocation (13.3�39.0months for the
anterior group, 26.1�31.9months for the posterior group,
p<0.01) and time to revision (10.0�20.3months for the
anterior group, 26.6�37.9months in the posterior group,
p¼0.01).

Radiographic data are summarized in►Table 5. A complete
set of radiographs, including an anterior–posterior pelvis film

and a crosstable lateral of the hip were available for review in
27 patients (64%) from the anterior group and 26 patients
(62%) in the posterior group. Differences in postoperative
limb-length discrepancy and acetabular abduction angle
between the groups were not statistically significant
(p¼0.27 and p¼0.10, respectively). Mean acetabular ante-
version was 36.0degrees in the anterior group and
23.6degrees in the posterior group, a difference that was
statistically significant (p<0.0001).

Table 2 Diagnoses at the time of primary total hip arthroplasty

Diagnosis Anterior
dislocation
(%)

Posterior
dislocation
(%)

p-Value

Osteoarthritis 32 (76.2) 31 (73.8) 1.00

Hip dysplasia 7 (16.7) 5 (11.9) 0.76

Rheumatoid
arthritis

1 (2.3) 0 (0) 1.00

Osteonecrosis 2 (4.8) 6 (14.3) 0.29

Table 4 Time course from index surgery to follow-up

Anterior
dislocation

Posterior
dislocation

p-Value

Duration of
follow-up (mo)

91.0� 34.9 78.6� 60.9 0.40

Time to 1st
dislocation (mo)

13.3� 39.0 26.1� 31.9 <0.01

Time from
1st dislocation
to revision (mo)

10.0� 20.3 26.6� 37.9 0.01

Table 1 Preoperative demographic data

Anterior
dislocation

Posterior
dislocation

p-Value

Age (y) 58.4�12.1 60.3�11.9 0.46

Gender

Male (%) 21 (50) 21 (50) 1.00

Female (%) 21 (50) 21 (50) 1.00

Total 42 42

Table 3 Operative variables of interest

Anterior
dislocation
(%)

Posterior
dislocation
(%)

p-Value

Surgical approach:

Posterior 41 (97.6) 41 (97.6) 1.00

Direct lateral 0 (0) 1 (2.4) 1.00

Supracapsular 1(2.4) 0 (0) 1.00

Femoral head
size> 28mm

13 (31.0) 5 (11.9) 0.03

Lipped liner used 12 (28.6) 18 (42.9) 0.17

Capsulectomy
performed

26 (61.9) 27 (64.3) 0.82

Capsule repair
performed

24 (57.1) 12 (28.6) 0.01

Table 5 Radiographic data

Anterior
dislocation

Posterior
dislocation

p-Value

Postoperative
limb-length
discrepancya (mm)

0.9� 4.1 �0.1�4.2 0.27

Acetabular
abduction
(degree)

45.4�10.2 42.3� 6.6 0. 10

Acetabular
anteversion
(degree)

36.0�11.9 25.6� 10.9 <0.0001

aA negative value indicates that the leg of interest was longer than the
contralateral leg, whereas a positive value indicates that the leg of
interest was shorter than the contralateral leg.
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Primary outcome measures are reported in ►Table 6. No
significant differences were found in revision for instability
between the groups (p¼1.00). Fewer patients in the anterior
dislocation group had recurrent dislocation at the time of
follow-up (p¼0.02). WOMAC pain, stiffness, and physical
function subscale scores were not significantly different
between the groups (p¼0.77, 0.18, and 0.18).

Discussion

Prior to undertaking this study, the authors’ best knowledge
of prognosis following anterior dislocation came from anec-
dotal evidence. One experienced arthroplasty surgeon noted
that patients sustaining anterior dislocation in his practice
had equivalent outcomes and revision rates as patients with
posterior dislocations (BE Bierbaum, MD, personal commu-
nication, November 2010). Conversely, other surgeons have
felt that anterior dislocation produces special difficulties
complying with anterior hip precautions because it is diffi-
cult to prevent full hip extension and external rotation
during normal standing and gait; therefore, this would
translate to higher rates of recurrent dislocation, disability,
and revision.

This is one of few studies to specifically evaluate the
prognosis of patients who have sustained an anterior post-
arthroplasty hip dislocation. After excluding patients with
prior known risk factors for dislocation,we found that patients
dislocating anteriorly tended to have greater acetabular ante-
version, a finding that was confirmed by Tian et al in a recent
similar study.12While thisprovidedaplausible explanation for
the anterior dislocation, this was not associated with a differ-
ence in functional outcomes or rates of revision for instability
when compared with patients with posterior dislocations.

Useful information on prognosis following a posterior
dislocation has previously been published. In a series by
Mahoney et al, 2 of 13 patients who sustained posterior
dislocations, immediately postoperation experienced recur-
rent instability at a mean of 4 years of follow-up. No patients
were revised.2 Li et al demonstrated poorer prognosis at
longer follow-up, with 62.5% of patients experiencing recur-
rent dislocation, and 50% of patients being revised for

instability at a minimum of 7 years postoperatively.3 For-
sythe et al found that Reduced WOMAC and Short Form-12
(SF-12) scores were similar between patients with a single
dislocation and patients who had no dislocations at a mean
of 1.8 years postoperatively.4 Kotwal et al reported similar
results, with 60.4% of patients experiencing recurrent insta-
bility and 51% undergoing revision for instability at amean of
4.6 years. The Oxford Hip Score and EuroQol-5D scores were
similar between patients experiencing a single-posterior
dislocation and patients who never had a dislocation. How-
ever, these scores were significantly worse for patients who
had recurrent dislocations compared with patients who had
only one dislocation.5

The revision rates for instability in our two study groups are
consistentwith theseriesdescribedabove.However, the rateof
recurrent instability (81%) in our posterior dislocation group is
higher than in thesehistorical controls. In addition, 33%of all of
our dislocations had occurred in an anterior directionwhich is
slightly higher than that described in other large series of
postarthroplasty dislocations.7,9,12 This is especially remark-
able since the vast majority of our patients had surgery via a
posterior approach in contrast to other series where a signifi-
cant percentage of patients had surgery through an anterior or
direct lateralapproach.9Thiscanbeexplainedat least inpartby
our finding that the patients in the anterior dislocation group
had a mean anteversion of 36degrees which is outside of the
“safe zone” described by Lewinnek et al.7 We do acknowledge
that ourmethodofmeasuring acetabular anteversion is imper-
fect and affected by variables, such as pelvic tilt.

Limitations

Our study had several limitations, particularly a lack of stan-
dardization of operative and postoperative protocols. We
found differences in usage of large (>28mm) femoral heads
and capsule repairs, as well as time to first revision. Early
dislocations areknown tobemore stable than late dislocations
following a closed reduction.13,14 These factors could account
for the increased tendency of patients with posterior disloca-
tions to have recurrent instability in this study. Therewas also
a difference in time fromdislocation to revision. It is likely that
the surgeons in this study, facedwith an anteriordislocation in
the presence of an over-anteverted cup, would revise the cup
earlier rather than treat the patient expectantly, resulting in a
shorter time to revision in the anterior hip dislocations.

Conclusion

Dislocation continues to be a problem that can be quite
distressing to the patient and the surgeon following a primary
total hip arthroplasty. The current evidence shows us that a
single-posterior dislocation does not preclude a satisfactory
long-term outcome. Based on our data, we feel it would be
appropriate to counsel patients that a single-anterior disloca-
tion also does not preclude a satisfactory outcome.

Conflicts of Interest
None declared.

Table 6 Primary outcome measures

Anterior
dislocation

Posterior
dislocation

p-Value

Number of patients
with recurrent
dislocation (%)

23 (54.8) 34 (81.0) 0.02

Revised at
follow-up (%)

20 (47.6) 19 (45.2) 1.00

WOMAC

Pain 2.3� 4.3 1.7�2.4 0.77

Stiffness 1.4� 1.7 2.2�2.0 0.18

Physical function 7.7� 11.0 12.1�10.4 0.18

Abbreviation: WOMAC, Western Ontario and McMaster Universities
Index of Osteoarthritis.

Journal of Hip Surgery Vol. 3 No. 4/2019

History of Anteriorly Dislocated Total Hip Arthroplasty Leung et al.184

T
hi

s 
do

cu
m

en
t w

as
 d

ow
nl

oa
de

d 
fo

r 
pe

rs
on

al
 u

se
 o

nl
y.

 U
na

ut
ho

riz
ed

 d
is

tr
ib

ut
io

n 
is

 s
tr

ic
tly

 p
ro

hi
bi

te
d.



Acknowledgments
The authors thank Ling Li,MS, for assistancewith statistical
analysis during the preparation of this manuscript.

References
1 Soong M, Rubash HE, Macaulay W. Dislocation after total hip

arthroplasty. J Am Acad Orthop Surg 2004;12(05):314–321
2 Mahoney CR, Heitenberger S, Sanchez P, Schaefer SH, Sculco TP,

Westrich GH. Ultimate outcome in immediate postoperative total
hip arthroplasty instability. J Arthroplasty 2007;22(01):79–82

3 Li E, Meding JB, Ritter MA, Keating EM, Faris PM. The natural
history of a posteriorly dislocated total hip replacement. J Arthro-
plasty 1999;14(08):964–968

4 Forsythe ME, Whitehouse SL, Dick J, Crawford RW. Functional
outcomes after nonrecurrent dislocation of primary total hip
arthroplasty. J Arthroplasty 2007;22(02):227–230

5 Kotwal RS, Ganapathi M, John A, Maheson M, Jones SA. Outcome
of treatment for dislocation after primary total hip replacement.
J Bone Joint Surg Br 2009;91(03):321–326

6 Joshi A, Lee CM, Markovic L, Vlatis G, Murphy JC. Prognosis of
dislocation after total hip arthroplasty. J Arthroplasty 1998;13
(01):17–21

7 Lewinnek GE, Lewis JL, Tarr R, Compere CL, Zimmerman JR.
Dislocations after total hip-replacement arthroplasties. J Bone
Joint Surg Am 1978;60(02):217–220

8 Tp Ng, Yau WP, Tang WM, Chiu KY. Anterior dislocation follow-
ing primary total hip replacement by the posterior approach -
aetiology and treatment. Hong Kong J Orthop Surg 2003;
7:14–18

9 Woo RY, Morrey BF. Dislocations after total hip arthroplasty.
J Bone Joint Surg Am 1982;64(09):1295–1306

10 CoventryMB. Late dislocations in patients with Charnley total hip
arthroplasty. J Bone Joint Surg Am 1985;67(06):832–841

11 McConnell S, Kolopack P, Davis AM. The Western Ontario and
McMaster Universities Osteoarthritis Index (WOMAC): a review
of its utility and measurement properties. Arthritis Rheum 2001;
45(05):453–461

12 Tian Y, Xu Y, Fu Q. Comparison of anterior and posterior disloca-
tion after total hip arthroplasty through the posterior approach.
Austin J Orthopade & Rheumatol 2016;3(04):1040

13 Berry DJ. Unstable total hip arthroplasty: detailed overview. Instr
Course Lect 2001;50:265–274

14 Berry DJ, von Knoch M, Schleck CD, Harmsen WS. The cumulative
long-term risk of dislocation after primary Charnley total hip
arthroplasty. J Bone Joint Surg Am 2004;86(01):9–14

Journal of Hip Surgery Vol. 3 No. 4/2019

History of Anteriorly Dislocated Total Hip Arthroplasty Leung et al. 185

T
hi

s 
do

cu
m

en
t w

as
 d

ow
nl

oa
de

d 
fo

r 
pe

rs
on

al
 u

se
 o

nl
y.

 U
na

ut
ho

riz
ed

 d
is

tr
ib

ut
io

n 
is

 s
tr

ic
tly

 p
ro

hi
bi

te
d.


