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Abstract

Background: Dislocation is one of the most common complications 
following Total Hip Arthroplasty (THA). Dislocations after THA can be divided 
into anterior and posterior types according to the direction of the dislocation. 
Reports of the difference between anterior and posterior dislocations following 
THA are scarce. 

Aims: The aim of the study is to identify the differences in risk factors and 
treatment between anterior and posterior dislocation following THA through the 
posterior approach and explored potential risk factors and effective treatment for 
the two types of dislocations.

Methods: The study inclu4ded 1433 primary and revision THAs operated 
by the posterior approach at the Department of Orthopaedics of the Shengjing 
Hospital between 2005 and 2013. Clinical data of all patients was reviewed and 
analyzed. The study included an anterior dislocation group (n=5), a posterior 
dislocation group (n=23), and two matched control groups.

Results: The dislocation rate after primary THA was 1.5% (20/1304) 
compared with 6.2% (8/129) for revision THA. The ratio of anterior to posterior 
dislocation in the entire THA cohort was 1:4.6 (5:23). There was strong 
association between anterior dislocation and anteversion of the acetabular cup 
and femoral stem, size of the femoral head, and soft tissue tension. On the other 
hand, a higher incidence of postoperative posterior dislocation was found to 
relate to soft tissue tension, revision arthroplasty, and incorrect posture.

Conclusion: There are multiple factors associated with both anterior and 
posterior dislocation. However, the two types of dislocation have different 
pathologic and anatomical characteristics, as well as risk factors. It is very 
important to determine the true etiology of dislocation. Closed reduction and 
immobilization are effective treatments for most patients with either of the two 
dislocations before open surgery is selected.

Keywords: Anterior dislocation; Posterior dislocation; Total hip arthroplasty; 
Risk factor; Treatment

Introduction
Dislocation, one of the most common complications following 

Total Hip Arthroplasty (THA), may often result in restriction of 
mobility, as well as physical and mental pain [1-3]. Many risk factors 
are associated with dislocation, including acetabular cup and femoral 
stem position, femoral head size, soft tissue tension, age, gender, 
previous surgical history and postoperative posture [4-9]. 

Dislocations after THA can be divided into anterior and posterior 
types according to the direction of the dislocation. It has been reported 
that anterior dislocation is rare compared with posterior dislocation. 
Excessive anteversion of the acetabular cup and femoral stem is 
associated with a higher incidence of anterior dislocation [10,11]. 
On the other hand, posterior dislocation is more common after 
THA, whose risk factors are multiple according to previous studies 
[5-9]. In fact, it is very important to identify the difference between 
the two dislocations during the process of prevention, diagnosis and 
treatment of dislocations after THA. However, there are few reports 
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of the exact difference between anterior and posterior dislocation, 
with respect to risk factors and treatment.

We retrospectively reviewed clinical data of 1433 patients who 
underwent THA between 2005 and 2013. The incidences of anterior 
and posterior dislocation were compared and the risk factors for 
dislocation were assessed. We aimed to find the difference between 
the two types of dislocations, as related to their associated risk factors 
and treatment.

Materials and Methods
Surgery technique and rehabilitation

The study was approved by the institutional research committee 
of the Shengjing Hospital in accordance with the Helsinki declaration 
and observed the specific national laws. Between 2005 and 2013, 
1362 primary THAs and 133 revision THAs (86 aseptic loosening, 
33 infections, 7 periprosthetic fractures, 3 recurrent dislocations) 
were performed by three surgeons, whose respective levels of 
surgical training and technique were similar, at the Department of 
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Orthopaedics of the hospital. The posterior approach was used for all 
patients. After implantation of the prosthesis, the posterior capsule 
and short external rotators were fixed again to the greater trochanter 
to preserve the stability of the artificial joint.

All patients underwent our institution’s standard postoperative 
rehabilitation program. Briefly, an abduction pillow and a corrective 
shoe were used to maintain neutral 30 degrees’ abduction of the 
hip on the day of surgery. Patients were instructed to perform hip 
exercises in bed on postoperative days 1 and 2. From postoperative 
day 3 onward, patients were permitted to stand and walk with 
crutches or a walking device.

Clinical and radiographic evaluation
Patients were divided into the following groups: anterior 

dislocation group, posterior dislocation group, and two matched 

control groups without dislocation (One matched control group for 
anterior dislocation group, the other for posterior dislocation group). 
The cases in the matched groups were matched with dislocated cases 
for age, body weight, and preoperative diagnosis. 

The method described by Ackland was used to measure 
inclination and anteversion of the acetabular cup by postoperative 
Anteroposterior (AP) pelvic radiographs. The method described 
by Wang was used to measure anteversion of the femoral stem by 
postoperative lateral femoral radiographs [12,13]. Patients’ neurologic 
and musculoskeletal complaints were addressed to determine soft 
tissue tension in relation to prosthesis stability.

Statistical analysis
Statistical analysis was performed using SPSS version 19.0 

software. Statistical differences of enumeration data among groups 

Case, direction Gender, Age(y) Diagnosis Revision Inclination of 
cup (0)

Anteversion of 
cup and stem (0)

Size of femoral 
head (mm)

Disease relating to 
soft tissue tension

Accident relating 
to dislocation

1, P F, 62 SLE No 52 41 28 No Rotational 
movement in bed

2, P M, 64 FHN Yes 48 48 28 Cerebral infarction Getting up

3, P M, 56 RA No 46 20 36 No Deep seating

4, P M, 77 FHN Yes 55 36 28 Prosthesis 
subsidence No

5, A F, 45 DDH No 37 60 28 Poliomyelitis No

6, P F, 78 FHN No 40 52 28 No Getting up

7, P F, 72 FNF No 43 29 36 No Rotational 
movement in bed

8, P M, 67 FNF No 36 31 36 No Hyperflexion and 
adduction

9, P M, 72 FHN Yes 53 25 36 No Hyperflexion and 
adduction

10, A M, 51 FNF No 50 50 28
Soft tissue defect 
due to previous 

surgery
No

11, P M, 71 FHN Yes 47 38 28 No No

12, P F, 65 RA No 45 40 22 No Deep seating

13, P M, 53 FHN No 39 45 28 Poliomyelitis Rotational 
movement in bed

14, P M, 74 FHN No 46 31 32 Prosthesis 
subsidence No

15, P F, 52 SLE No 51 32 28 No Getting up

16, P F, 68 FNF No 48 41 28 Parkinsonism Rotational 
movement in bed

17, A F, 51 RA No 50 58 28 No No

18, P F, 73 FNF Yes 42 29 32 Prosthesis 
subsidence

Hyperflexion and 
adduction

19, A M, 52 FHN No 46 51 28 Poliomyelitis No

20, P M, 65 FHN Yes 37 43 32 No Deep seating

21, P F, 80 FNF No 39 41 32 No No

22, P M, 72 FHN No 46 35 36 No Getting up

23, A F, 56 SLE No 52 53 22
Soft tissue defect 
due to previous 

surgery
No

24, P F, 68 FNF No 35 42 28 No No

25, P F, 65 FHN No 50 36 28 Poliomyelitis Deep seating

26, P M, 75 FHN Yes 46 45 36 No Hyperflexion and 
adduction

27, P M, 78 FNF No 44 31 28 No No

28, P M, 71 FHN Yes 47 27 32 Cerebral infarction Rotational 
movement in bed

Table 1: Clinical and radiographic data for dislocated patients.
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were assessed with the Pearson chi-squared test. Numerical data are 
presented as the mean ± standard deviation. Statistical differences of 
measured data among groups were assessed with the student’s t-test. 
A p-value of less than 0.05 was considered statistically significant.

Results
All patients were followed up both clinically and radiologically. 

Fifty-six patients were lost to follow-up and four died within the first 
6 postoperative months. The remaining 1433 patients were followed 
up for at least 6 months (mean 14 months; range 6 months to 3 years).

Rate of dislocation
Twenty-eight patients presented with dislocations of 1304 

primary and 129 revision THAs performed: 20 (1.5%) occurred after 
primary THA and 8 (6.2%) occurred following revision THA. Of 
the primary THAs, 5 patients experienced anterior dislocation and 
15 patients experienced posterior dislocation. All eight dislocations 
following revision THA were posterior dislocations (Table 1&2). 

Occurring time of dislocation
We defined early dislocation as occurring less than or equal to 2 

weeks after THA, middle dislocation as greater than 2 but less than 
or equal to 12 weeks after THA, and late dislocation as 12 weeks after 
THA. All anterior dislocations were early dislocations occurring 
between 2 and 13 (mean 5) days after THA. Twelve (52%) posterior 
dislocations occurred between 2 to 6 weeks after THA; nine (39%) 
posterior dislocations occurred between 6 to 12 weeks after THA. 
Two (9%) posterior dislocations occurred 12 weeks after THA.

Treatment of dislocation
All anterior dislocations were reduced successfully by closed 

reduction. After immobilization limiting over-extension and external 
rotation with a bandage in bed for greater than 4 weeks, four patients 
had no recurrence after a mean follow up period of 14 months. One 
patient experienced recurrent dislocation as she could not tolerate 
immobilization with a bandage. We performed revision surgery and 
replaced partial components for her (Figure 1). No patient had pain 
during the 3-year follow up period.

For posterior dislocations, closed reduction combined with 
immobilization limiting flexion, adduction and internal rotation 
for greater than 4 weeks was successful following the first or second 

Parameter Anterior dislocation 
group (n=5)

Matched control  
group (n=5) P Posterior dislocation 

group (n=23)
Matched control  group 

(n=23) P

Gender

0.527 0.765Male 2 3 13 14

Female 3 2 10 9

Soft tissue tension

0.01 0.009
Normal

Defect 1 5 15 22

4 0 8 1

Revision

/ 0.009Yes 0 0 8 1

No 5 5 15 22

Femoral head size (mm)

0.038 0.555

22, 28

32, 36

5 2 12 10

0 3 11 13

Inclination of cup (mean±SD) 47.0±6.0 45.6±4.4 0.632 45.0±5.5 42.7±5.7 0.628
Anteversion of cup and stem 

(mean±SD) 54.4±4.4 39.6±2.1 0.036 36.4±7.9 39.4±5.8 0.096

Accident

/ 0.001Yes 0 0 18 7

No 5 5 5 16

Table 2: Comparison of dislocation risk factors between anterior and posterior dislocation.

P: Posterior dislocation; A: Anterior dislocation; SLE: Systemic Lupus Erythematosus; RA: Rheumatoid Arthritis; FHN: Femoral head necrosis; DDH: Developmental 
Dysplasia of the Hip; FNF: Femoral neck fracture

Figure 1: Anteroposterior radiographs of a 45-year old woman taken (a) 
immediately after THA, (b) 2 days after surgery showing anterior dislocation 
and (c) immediately after open reduction showing a new acetabular cup with 
polyethylene liner and a longer-femoral-neck head were replaced.
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dislocation in 19 patients. Three dislocations could not be reduced due 
to soft tissue interposition, requiring open reduction to be performed 
(Figure 2). One patient who underwent revision THA experienced 
three recurrent dislocations. During revision surgery, we replaced 
partial components for him. The patient had no recurrent dislocation 
in the 3-year follow up period (Figure 3). Eighteen patients had no 
pain and four patients had occasional pain during the 3-year follow-
up period. The patient with a constrained liner complained of an 
occasional hip click, but no pain or dysfunction.

Risking factors of dislocation
There was no association with cup inclination both in the anterior 

and posterior dislocation groups (p>0.05).

The average sum of the cup and stem anteversion angles in the 
anterior dislocation group was 54.4º (50º-60º) compared with 39.6º 
(37º-42º) in the matched control group. There was a significant 
difference between groups (p<0.05). However, there was no difference 
in the average sum of the cup and stem anteversion angles between 
the posterior dislocation group (20º -52º, mean 36.4º) and matched 
control group (30º -51º, mean 39.4º; p>0.05).

There was a significant association with femoral head size in the 
anterior dislocation group (p<0.05). We found no association with 
femoral head size between the posterior dislocation and control 
groups (p>0.05).

Figure 2: Anteroposterior radiographs of a 67-year old man taken (a) 
immediately after THA, (b) 41 days after surgery showing posterior dislocation 
and (c) immediately after open reduction. Arrows point to drainage.  

Figure 3:  Anteroposterior radiographs of a 72-year old man taken (a) 
immediately after revision THA, (b) 17 days after surgery showing posterior 
dislocation and (c) immediately after open reduction showing a constrained 
cemented acetabulum and a longer femoral-neck head were replaced.

Both anterior and posterior dislocations were strongly associated 
with inadequate soft tissue tension (p<0.05).

There was no association between female gender and anterior 
dislocation (p>0.05). Also, there was no association with female 
gender in the posterior dislocation group (p>0.05).

For anterior dislocation, no specific cause for their dislocation 
was identified by the patients. On the other hand, in the posterior 
dislocation group, 18 patients knew which postures resulted in their 
dislocations. In the control group, seven patients remembered that 
the involved hip underwent risk postures on one or more occasions; 
fortunately no dislocation occurred (Table 1&2).

Discussion
The reason of different rates and occurring times between 
the two dislocations

Consistent with previous reports [9,13-16], we demonstrated that 
the dislocation rate after primary THA via a posterior approach is 
1.8%, and is 6% following revision THA. Given the fact that there 
are far more posterior than anterior dislocations [10,11], surgeons in 
our hospital are inclined to increase the anteversion of the acetabular 
cup to avoid posterior dislocation, especially when using the posterior 
approach. In fact, this maneuver is acceptable in most of patients with 
normal soft tissue tension only if acetabular anteversion does not occur 
beyond the “safe zone” [17-19]. However, in cases of inadequate soft 
tissue tension, especially when a small femoral head is used, anterior 
dislocation may easily occur. In addition, patients are often informed 
that external rotation and abduction of the operated hip is safe and 
are advised not perform excessive internal rotation, adduction, and 
flexion. In fact, most cases of anterior dislocation did not excessively 
move their hips, and the dislocations usually occurred while turning 
over; some patients were even unaware of the dislocation occurring. 
This is why anterior dislocation after THA occurs much earlier than 
posterior dislocation in our hospital.

Treatment of the two dislocations
Previous studies show that most dislocations after THA, both 

anterior and posterior, can be treated by closed reduction and 
immobilization [9-11,20]. Consistent with previous research, we 
found that four of five anterior dislocations and 19 of 23 posterior 
dislocations achieved good results only through closed reduction and 
immobilization. As demonstrated by previous reports [20], we believe 
that it is very important to determine the true etiology of dislocation. 
In patients with a severe soft tissue tension defect and malpositioning 
of their prosthesis, open surgery is often necessary. 

The implications of different risking factors of the two 
dislocations

Of the risk factors for dislocation after THA, prosthesis position 
is the most important, as demonstrated by multiple previous reports 
[21-23]. In this study, anterior dislocation is strongly associated with 
a larger anteversion angle of the cup and stem, as consistent with 
previous studies. However, the cup and stem anteversion angles 
did not appear to be associated with a higher incidence of posterior 
dislocation. The reason for this may be that surgeons in our hospital 
know that posterior dislocation, compared with anterior dislocation, 
can easily occur after THA especially when the posterior approach 
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is utilized; they may be inclined to increase the anteversion of the 
cup and stem intraoperatively, which results in fewer patients with 
an anteversion angle less than the “safe zone” angle and anteversion 
both in and greater than the “safe zone” did not increase the incidence 
of posterior dislocation. Thus, in the posterior dislocation group, 
although the anteversion angles were different for different patients, 
we could not find a relevant association between anteversion and 
dislocation incidence. 

It has been shown that a large femoral head is associated with a 
lower incidence of dislocation after THA [24,25]. In our study, a small 
head is strongly associated with a higher incidence of dislocation. 
However, a large head fails to lower the posterior dislocation rate 
in our study, which indicates that a risk of posterior dislocation 
cannot be reduced by use of a large femoral head if the involved hip 
undergoes excessive adduction and/or internal rotation with flexion. 

We demonstrated that inadequate soft tissue tension is related 
to higher incidences of both anterior and posterior dislocation. This 
result is highly consistent with previous research [5,8,9]. If a patient 
with inadequate soft tissue tension has other concomitant risk factors, 
postoperative dislocation is inclined to occur.

We did not find a correlation between gender and dislocation, 
which is consistent with some reports [5,8] but not others [9,26]. Until 
now, a consensus on correlation between gender and dislocation has 
not been reached.

In the present study, adduction and internal rotation with 
flexion of the involved hip remains the most common risk factor 
contributing to posterior dislocation. Although external rotation 
with hip extension should be a risk factor for anterior dislocation, few 
patients remember the actual movement that caused their dislocation. 

Conclusion 
The incidence of posterior dislocation is higher than anterior 

dislocation following THA via the posterior approach. The reasons 
for both types of dislocations are multiple. However, risk factors 
contributing to the two dislocations are not completely the same. 
During the posterior approach, excessive anteversion of the 
acetabular cup and femoral stem combined with other destabilizing 
factors lead to anterior dislocation in the early postoperative period. 
On the other hand, posterior dislocation often results from unsuitable 
movement of an unstable hip, along with other risk factors in the first 
few postoperative weeks. It is very important to determine the true 
etiology during the diagnosis and treatment of dislocation. Closed 
reduction and immobilization are effective treatments for most 
patients with either of the two dislocations before open surgery are 
selected. Preoperative detailed patient assessment, confirmation 
of the lack of dislocation tendency intraoperatively, and repetitive 
postoperative patient education can minimize the incidence of 
dislocation after THA.
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