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Introduction
Total hip arthroplasty (THA) is the main treatment 

option for restoring function and mobility for various 
end-stage degenerative conditions of the hip cartilage. 
Despite the fact that THA was initially designed to be 
performed in elderly low-demanding patients, the benefit 
of the procedure in younger populations has also been 
well documented (1-3).  However, the number of young 
patients undergoing THA is gradually decreasing due 
to the early diagnosis and the effective treatment of the 
underlying disease. The reported outcomes of THA in 
young patients are poorer compared to older patients, 
with a 10-year survival rate ranging from 49% to 95%  in 
the published literature (4-6). Higher revision rates are 
reported in juvenile arthritis series (7,8), while aseptic 
loosening is the main reason for revision (9). The poor 
survivorship of the prostheses in the young population 

has been attributed mainly to the underlying condition 
(most commonly rheumatoid arthritis and congenital 
hip disease), that is usually associated with markedly 
musculoskeletal deficiencies and deformations which 
influence the stability of the surgical implants thus leading 
to early loosening. Other factors associated with poor 
survival of THA in young patients are the higher activity, 
the use of cemented components in the early years and 
the common use of screws in acetabular designs (10,11).

The purpose of the present study is to report outcomes 
of THA in patients under the year of 30 regarding survival 
rates, reasons of failure, clinical outcomes  and factors 
associated with poor survival. The study represents the 
22-year experience of a single institution.

Materials and Methods
We retrospectively reviewed all patients younger than 
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Abstract

Background: We aimed to report outcomes of total hip arthroplasty (THA) in very young patients under the year of 
30.

Methods: Thirty patients (45 hips) with various indications for THA were retrospectively reviewed radiologically and 
clinically and analyzed regarding survival, reasons of failure, factors associated with outcomes and postoperative 
complications.
 
Results: Within a mean follow-up time of 116 months the 10-year survival rate was 90.3%.  All hips were revised 
due to aseptic loosening. No association was found among the tested parameters with increased revision rates. 
Three complications associated with the THA were recorded and managed conservatively. All patients had statistically 
significant improved clinical scores compared to the pre-operative period, despite the underlying disorder that 
compromised the condition in the majority of the patients.

Conclusions: Our study showed excellent long term outcomes of THA in patients younger than 30 years of age, 
comparable with those in older patients.
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30 years of age that had primary THA at the Department 
of Orthopaedic Surgery of University of Ioannina between 
January 1988 and December 2010 by the senior author 
(T.X) and at least 2-year follow-up period. No patients 
had previous surgeries at the hip. Thirty-eight patients 
were initially considered eligible to be included in the 
study. Eight patients were eventually excluded from 
the study due to no follow up data, leaving 30 patients 
(45 hips) available for analysis. The main indication for 
THA was juvenile rheumatoid arthritis (19 hips, 42.2%), 
followed by osteonecrosis of the femoral head (11 hips, 
24.4%) (Figure 1) and congenital hip disease (5 hips, 
11.1%) (Table 1). Twenty seven THA were performed 
in female patients. The mean age at the operation was 
23.3 years (range 13-29). Twenty –two THAs were right 
sided. 

All operations were performed at the Department of 
Orthopaedic Surgery of the University of Ioannina under 

general anesthesia. A posterolateral approach was used 
in all patients. The median duration of the operation was 
90 minutes (range 60-210 minutes). In 6 arthroplasties 
autologous bone graft was used, consisted of acetabular 
impaction grafting with morselized bone from the 
femoral head in 4 hips and a bone block with screw 
fixation in 2 hips. In 22 hips a ceramic on polyethylene 
design was used, in 19 hips a metal on polyethylene 
design, 2 hips a ceramic on ceramic and in 2 a metal on 
metal (Figure 2). Several types of acetabular components 
were used (Table 2). Fourteen THAs (31%) required 
screw fixation of the acetabular component. In 24 hips a 
ceramic femoral head was used, while in 21 hips the head 
was metallic. The sizes of the femoral heads were 22 in 
19 hips (all metallic), 28 in 20 hips (all but 1 ceramic), 32 
in 4 hips 46 in 1 hip and 52 in 1 hip. In the vast majority of 
the patients, cementless femoral components were used 
(32 hips, 71%). In five hips additional operations were 
performed. Two hips had shortening osteotomies due to 
leg-length discrepancy using LC-DCP Synthes plates (1 
supracondylar osteotomy with correction of the varous 

Figure 1. Cementless THA in a male patient with osteonecrosis of 
the femoral head 12 years postoperatively.

Figure 2. 23-year old patient with secondary osteonecrosis of the femoral head due to hypophysis tumor and a metal on metal THA.

Table 1.  Indication for total hip arthroplasty in patients in-
cluded in the study

Indication Hips (n)

Juvenile Rheumatoid Arthritis 19

Osteonecrosis of femoral head 11

Congenital hip disease 5

Post-traumatic osteoarthritis 4

Angylosing Spondylitis 1

Septic Arthritis 1

Systemic Lupus Erythematosus 1

Osteochondritis 1

Slipped capital femoral epiphysis 1
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knee deformity and 1 z-type subtrochanteric osteotomy 
(Figure 3). One hip had a supracondylar osteotomy 
with an L-plate by Osteo due to varous knee deformity. 
Finally, two hips had trochanteric osteotomies with wire 
fixation, due to excessive trochander deformity for the 
restoration of the hip anatomy and biomechanics. 

A standard closed-suction was used that was removed 
on the second postoperative day. Postoperatively all 
patients received anticoangulation therapy for 5 weeks 
with low molecular weight heparins in doses according 
to the body mass index and a 3-day scheme of antibiotic 
therapy consisted of second generation cephalosporin 
that began the night before surgery . All patients followed 
the same rehabilitation program. They were mobilized 
at the second postoperative day with use of 2 crunches 
and partial weight-bearing. Full weight bearing was 
allowed 2 to 3 months postroperatively, individualized 
according to the case. No patient underwent intensive 
physiotherapy. 

All patients were assessed clinically and radiologically 
preoperatively and postoperatively. The clinical 
assessment was performed using the Merle d’Aubigne 
score the day before the operation and at 1 year from 
the operation (12). The Merle d’ Aubigne score evaluates 

pain, gait and mobility, on a scale of 1 to 6 for each item. 
Eighteen points indicate an excellent result, fifteen to 
seventeen indicate a good result and twelve to fourteen 
a fair result. Scores less than twelve points represent 
poor results. The radiological assessment of the patients 
was performed preoperatively and postoperatively 
immediately after the operation, at 6 weeks, 3 months, 6 
months, 1 year and annually thereafter. 

Two independent investigators reviewed the clinical 
records and the serial x-rays and reached consensus 
on all patients. All complications were recorded 
(intraoperative, immediate postoperative and late). 
Patients were evaluated for the development of 
heterotopic ossification at 6 months from the operation, 
using the Brooker scoring system (13). 

The Kaplan Meier method was used to evaluate the 
survivorship of the whole group (14). Primary end-point 
was the revision of any the two components for any 
reason. Secondary end-points were clinical improvement 
of the patients as expressed by the Merle-D’Aubigne score 
and any type of complication during the postoperative 
period. A t-test for independent samples was performed 
to evaluate differences between the pre-operative and 
postoperative scores.  A logistic regression analysis was 
used to evaluate parameters associated with increased 
risk for revision surgery, such as age, sex, indication for 
arthroplasty, gender,  type of prosthesis (cemented or 
cementless), type of femoral head (ceramic or metal), 
use of screws and use of bone graft. P-values <0.5 were 
considered statistically significant: all P-values were 
two-tailed. All statistical analyses were performed using 
the Statistical Package of Social Sciences (SPSS 21.0, 
Chicago, IL, USA). 

Results
Thirty patients (45 hips) were available for the analysis. 

The mean patient follow up was 116 months (range 24-
255 months). One patient had a small non displayed 

Figure 3. Female patient with congenital hip disease. The patient had a THA with autologous bone graft consisted of a bone block of the 
femoral head with screw fixation and a z-type subtrochanteric osteotomy.

Table 2. Types of acetabular  implant

Acetabular implant Hips (%)

Zimmer Hedrocel® 16 (35.5%)

Stryker OmniFit® EON® 12 (26.7%)

Stryker Secur-Fit® 4 (8.9%)

CST 4 (8.9%)

Symbios Centroid Hilock® 3 (6.7%)

Zimmer Durom® 2 (4.4%)

Other 4 (8.9%)
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fracture (fissure fracture) of the central part of the lesser 
trochanter intraoperatively, that was managed with 
wire fixation. No other intra-operative complications 
were recorded. No patient developed any immediate 
postoperative complication during the hospitalization. 
One patient had traumatic hip dislocation at 1 month after 
the operation that was managed with close reduction. 
Two patients developed heterotopic ossification of 
Brooker 2 and 3 at 6 months from the operation. One 
patient with osteonecrosis due to combined sickle cell 
disease and b-thalassemia developed septic arthritis of 
the ipsilateral knee at 1 year from the operation that 
was managed with arthroscopic lavage and antibiotic 
therapy. Finally, 1 patient with juvenile rheumatoid 
arthritis had an ipsilateral Pilon’s fracture, managed 
with internal fixation. Two patients with combined sickle 
cell disease and b-thalassemia died during the follow-
up period; a male patient died from disease at 3 years 
from the operation and a female patient with bilateral 
THAs died from pulmonary infection at 16 years from 
the operation. Both patients had no indication of aseptic 
loosening in the last clinical and radiological evaluation. 

Eleven THAs were revised during the follow up period 
(24.4%, 95% CI 12.9%-39.5%). All hips were revised 
due to aseptic loosening. Eight patients had aseptic 
loosening of the acetabular component, 2 hips had 
polyethylene wear and 1 hip had aseptic loosening of 
the femoral component. Among the 8 patients with 
loosening of the acetabular component, in 3 patients 
this was combined with polyethylene wear. The mean 
time to revision surgery was 139 months (range 96-255 
months).  The 10-year survival rate was 90.3% (95% CI 
73.5%- 97.9%) (Figure 1). 

No parameter was found to be associated with increased 
risk for revision surgery including age (P=0.13), sex 
(P=0.80), use of graft (P=0.44), use of cement (P=0.59), 
use of screws (P=0.39), head size (P=0.85) and head 
type (P=0.84). 

Twenty-eight patients (42 hips) had available 
preoperative and postoperative clinical evaluation 
with the Merle d’Aubigne score. In 2 patients the 
clinical evaluation was impossible due to the multifocal 
localization of the underlying disease. The mean pre-
operative score was 7. 24 (SD 2.61) and the mean post-
operative score at 1-year from the operation was 16.67 
(SD 1.76). The mean difference was highly statistically 
significant (P<0.001).

Discussion
The present study represents a 22-year of experience 

of a single institution regarding THAs performed in very 
young patients under the year of 30. The hips included 
in this study showed high survival rates with a 10-year 
survival of 90%, the highest among similar studies in 
the published literature. Aseptic loosening was the 
only reason for revision. Despite the fact that the study 
included several patients with abnormal hip anatomy 
(poor bone stock and musculoskeletal deformities), as 
well as a variety of serious multifocal medical problems 
from the underlying disease that seriously compromised 
the restoration of the hip biomechanics and the normal 

mobilization of the patients, the survival rates were 
comparable to those reported on older less demanding 
patients with fewer technical requirements (15-19). 
Moreover, a few serious complications directly related 
to the arthroplasty were recorded (3 hips, 6.7%). No 
association was found among the tested parameters with 
increased revision rates. All patients had statistically 
significant improved clinical scores compared to the 
pre-operative period, although the mean postoperative 
clinical score was not excellent rendered by the multiple 
joint involvement due to the underlying disorder. 

The indications of THA in very young patients differ 
from those in older patients and involve several end 
stage degenerative hip diseases as a result of an 
underlying systematic condition in the majority of 
the cases. Juvenile rheumatoid arthritis is the most 
common disorder for THA in the young population, 
in the published literature (20-24). However, the 
introduction of modern disease modifying drugs for 
the treatment of rheumatoid arthritis during the last 
years, such as tumor necrosis factor-alpha inhibitors 
has lead to a significant decrease of very young patients 
that undergo THAs that reach nearly 50% in reported 
series (9, 25).  Other indications for THA include the 
osteonecrosis of the femoral head (5,6,9), the congenital 
hip disease (5,6,9), the posttraumatic osteoarthritis 
(5,6,9), the slipped capital femoral epiphysis (9,26), 
inflammatory conditions such as angylosing spondylitis, 
systemic lupus erythematosus, psoriatic arthritis and 
Crohn’s disease and others (5,9). A recent systematic 
review of the literature showed that THAs performed 
after 1988 were less likely to be performed for juvenile 
rheumatoid arthritis than earlier procedures (9). Before 
1988 juvenile rheumatoid arthritis was the commonest 
indication for THA in the young population (49.5%), 
while after 1988 the predominant indication was 
avascular necrosis (34.8%) (9). The same study also 
showed a trend towards cementless fixation in the recent 
years, as well as a significant decrease in revision rates. 

A few studies have reported on outcomes of THAs 
performed in young populations under the year of 30. 
The reported survival rates in the published literature 
range from 49% to 95% (4-6,27). In all studies 
aseptic loosening was the main reason for revision. 
Unfortunately, the vast majority of the published studies 
are small case series that report on short-term outcomes 
of THAs (3,28,29). A large multicenter study by Girard 
et al with 896 patients evaluated factors influencing the 
revision rate of THAs performed in patients younger than 
30 years (30). Four factors independently influenced the 
rate of revision; the use of hard-on-soft bearings (Odds 
Ratio 3.42), younger ages at the time of primary THA 
(Odds Ratio 1.14), more than two previous surgeries 
(Odds Ratio 5.41) and at least one dislocation after the 
primary THA (Odds ratio 3.98). 

The present study is limited by several factors. First of 
all it is a retrospective evaluation with limited sample 
size that influence reliable survivorship analyses 
and preclude evidence-based subgroup analyses for 
the identification of risk factors for implant survival. 
However, this was inevitable taking into account the 
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