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Abstract

Background Poor survival of THA implants in very
young patients has been attributed to use of cemented
implants, wear of conventional polyethylene, and the
presence of morphologic deformities in the proximal femur
or in the acetabulum. Few studies have reported the long-
term results of ceramic-on-ceramic implants in THAs in
patients younger than 20 years.

Question/purposes We determined: (1) the proportion of
patients who experienced complications related to the
ceramic bearing (squeaking, fracture); (2) the survivorship
free from loosening and free from revision for any reason;
(3) whether patients with osteonecrosis had inferior sur-
vivorship compared with patients whose surgical indication
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was all other diagnoses including sequelae of pediatric hip
disorders (developmental dysplasia of the hip, Legg-Calvé-
Perthes disease, slipped capital femoral epiphysis); and (4)
clinical function.

Methods Between 1979 and 2013, we performed 113
primary THAs in 91 patients younger than 20 years at the
time of surgery. Of those, 105 THAs (83 patients) were
done with ceramic-on-ceramic bearings (91% of the 91
patients); during that period, a ceramic-on-ceramic bearing
couple was indicated in all patients younger than 20 years.
In eight patients (eight hips), a cemented polyethylene cup
was implanted because the diameter of the acetabulum was
smaller than the smallest available ceramic cup (46 mm),
or because adequate fixation of a ceramic press-fit cup
could not be achieved despite careful reaming of the
acetabulum. The most common diagnosis indicating THA
was avascular necrosis of the femoral head (56.2%; 59
hips). Thirty-five patients (40 hips) had undergone previous
operations before the replacement. Three patients (4%; four
hips) died from unrelated causes, nine patients (11%; 13
hips) were lost to followup, and four patients (five hips)
had a followup greater than 8.5 years but have not been
seen in the last 5 years. Patients were assessed clinically
(using the Merle d’Aubigne-Postel score, Hip disability
and Osteoarthritis Outcome score (HOOS), and the SE-12%®
Health Survey, and radiographically for signs of radiolu-
cencies, subsidence, or osteolysis on plain films. The mean
followup was 8.8 & 6.1 years (range, 2—34.4 years).
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Results Five patients experienced transient noise gener-
ation, defined as a snap in four patients and squeaking in
one. Seventeen hips underwent revision surgery—16 for
aseptic loosening and one for septic loosening. The implant
survival rate at 10 years with aseptic loosening as the
endpoint was 90.3% (95% CI, 82.4%-98.9%). No hip had
acetabular or femoral osteolysis. Survivorship in patients
with osteonecrosis did not differ from survivorship in
patients with other diagnoses. The Merle d’ Aubigne-Postel
score increased from 10.1 £ 4.0 to 17.6 = 1.1 (p < 0.01);
the mean HOOS score was 79.3 £ 13.8 (range, 50.6—100);
the mean SF-12" physical and mental component scores
were 48.1 £ 7.9 (range, 21.4-57.6), and 474 + 12.2
(range, 24.5-99.4), respectively.

Conclusions We found that patient-reported outcomes
scores improved in most patients undergoing THA in this
very young study group. Underlying diagnosis did not
affect long-term survivorship. However, the revision-free
survival rate at 10 years is lower than published estimates
in older patients, and with 11% of patients lost to followup,
our estimates may represent a best-case scenario. There-
fore, we believe THA should be performed as a last resort
in this population.

Level of Evidence Level IV, therapeutic study.

Introduction

THA is a highly successful surgery, referred to as “the
operation of the century” in 2007 [28]. The number of
THAs performed is expected to increase markedly among
all age groups in the coming years, especially in young
patients [26]. High success rates obtained in the general
population, in concert with improvements in surgical
techniques, component designs, and biomaterials have
stimulated the demand for THA in very young and active
patients who want to participate in typical activities of their
healthy peers. However, many surgeons are reluctant to
perform THAS in young adults because the population has
been long considered at higher risk for revision surgery
than the elderly population [27, 33, 38, 39, 44]. Adelani
et al. [1] reported that earlier studies evaluated mainly
results of THA in patients with juvenile rheumatoid
arthritis and the use of cemented implants and conventional
polyethylene that potentially contributed to component
failure. In addition, the presence of morphologic deformi-
ties in patients who have undergone previous femoral or
pelvic procedures in childhood may make THAs in these
patients more difficult, more complicated, or less durable.

During the last decade, alternative bearings have been
developed, including highly cross-linked polyethylene and
hard-on-hard bearings, with the potential to reduce wear

and extend implant longevity in younger, more-active
patients. Ceramic-on-ceramic bearing couples have
become an alternative to standard surface bearing couples
(such as metal-on-polyethylene) because of decreased wear
production and lower rates of osteolytic lesions compared
with metal-on-conventional polyethylene [21]. The results
of modern ceramic-on-ceramic bearings are available in
patients younger than 60 years who have degenerative
diseases [2, 3, 16, 29, 30], but few reports [6, 15, 23] have
focused on patients younger than 20 years, who may be
more likely to have high activity levels, perform sports
activities, or engage in higher-demand workplace tasks.

The purpose of our study therefore was to evaluate the
functional and radiographic results of patients younger than
20 years who had a ceramic-on-ceramic implant placed
during THA. We determined: (1) the proportion of patients
who experienced complications related to the ceramic
bearing (squeaking, fracture); (2) the survivorship free
from loosening and free from revision for any reason; (3)
whether patients with osteonecrosis had inferior survivor-
ship compared with patients whose surgical indication was
all other diagnoses including sequelae of pediatric hip
disorders (developmental dysplasia of the hip, Legg-Calvé-
Perthes disease, slipped capital femoral epiphysis), infec-
tion, and juvenile rheumatoid arthritis; and (4) clinical
function based on the Merle d’Aubigne-Postel score, Hip
disability and Osteoarthritis Outcome score (HOOS), and
the SF-12® Health Survey.

Patients and Methods

Between January 1979 and January 2013, we identified 91
patients (113 hips), who had a THA at our institution and
were younger than 20 years at the time of surgery. Of the
113 THAs, 105 (83 patients) were done with ceramic-on-
ceramic bearings (in 91% of the patients younger than 20
years); during that period, a ceramic-on-ceramic bearing
couple was indicated in all patients younger than 20 years.
In eight patients (eight hips), a ceramic-on cemented
polyethylene cup bearing was implanted because (1) the
diameter of the acetabulum was smaller than the smallest
available ceramic cup (46 mm), or (2) because adequate
fixation of a ceramic press-fit cup could not be achieved
despite careful reaming of the acetabulum. Three senior
surgeons (LS, RN, DH) performed all surgeries. There
were 42 female (50.6%) and 41 male (49.4%) patients, with
a mean age at the time surgery of 17.3 &= 1.9 years (range,
13.2-20.0 years). Mean patient weight was 54.0 £ 12.2 kg
(range, 40-85 kg), and the mean height was 161.9 £ 7.7
cm (range, 132-182 cm). Twenty-two patients had a
bilateral, one-stage surgical procedure.

@ Springer



522 Hannouche et al.

Clinical Orthopaedics and Related Research®

Underlying diagnoses were avascular femoral head
necrosis in 59 hips (56%), sequelae of slipped capital
femoral epiphysis in 12 hips (11%), postinfection
osteoarthritis in 11 hips (11%), osteoarthritis secondary to
hip dysplasia in 11 hips (10%), sequelae of Legg-Calvé
Perthes disease in five hips (5%), inflammatory disease in
five hips (5%), and idiopathic chondrolysis in two hips
(2%). For the 59 hips with osteonecrosis (56%), the asso-
ciated etiologic factors included chemotherapy and bone
marrow allografting (21 hips; 20%), steroid therapy (13
hips; 12%), posttraumatic disease (nine hips; 9%), sickle
cell disease (nine hips; 9%), and idiopathic osteonecrosis
(seven hips; 6%) (Table 1). Thirty-five patients (40 hips)
had undergone previous surgery before THA, including pin
or screw femoral neck fixation (19 hips), decompression
procedure for femoral head necrosis (two hips), septic hip
arthrotomy (three hips), pelvic osteotomy (two hips),
femoral osteotomy (four hips), and pelvic and femoral
osteotomies (two hips) (Table 2).

For THA, we used a posterior approach in 98 hips and a
direct lateral approach with trochanteric osteotomy in
seven hips. All patients received surgical-grade alumina-
on-alumina combination implants. During the 34-year
period, we used five different types of sockets by Ceraver-
Osteal (Roissy, France). A cemented monoblock alumina
socket was implanted in two hips, a press-fit plain alumina
socket in one hip (Cerapress"ﬁ\’), a titanium alloy, smooth
screw-in ring with an alumina insert in one hip, a fiber-
mesh metal back with an alumina insert in 11 hips (Cer-
afit™), and a hydroxyapatite (HA)-coated titanium metal
back with an alumina insert (CerafittHA™) in 90 hips.
Adjunctive acetabular screws were used at the surgeon’s
discretion to achieve initial mechanical stability. Acetab-
ular reconstruction using the femoral head was necessary in
three hips. Thirty-one hips (30%) had a cemented titanium

Table 1. Underlying diagnoses

Initial diagnosis leading to THA Number of hips

(n = 105)
Avascular necrosis of the femoral head 59
Allogenic bone marrow transplantation 21
Steroid-induced 13
Trauma 9
Sickle cell disease 9
Idiopathic 7
Slipped capital femoral epiphysis 12
Developmental dysplasia of the hip 11
Sequelae of Legg-Calvé-Perthes disease 5
Sequelae of hip infection 11
Juvenile rheumatoid arthritis 5
Idiopathic chondrolysis 2
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alloy stem, and 74 (70%) received a fully hydroxyapatite-
coated tapered cementless stem, beginning in 1997. After
1997, a cemented stem was used only in very narrow
femurs that required femoral reaming. Femoral reaming
was necessary in 11 hips to fit the smallest standard-sized
cemented implant. Cement always was used with a second-
generation technique. The bone was cleaned thoroughly
before cement insertion, an intramedullary plug was used,
and the cement was inserted retrograde to reduce the voids
and lamination in the cement mantle. Femoral head size
varied between 28 mm (for 46- and 48-mm cups) and 32
mm. Postoperatively, patients were mobilized the day after
surgery with in-hospital physical therapy. Partial weight-
bearing was allowed with use of two crutches for 6 weeks.
Twenty-seven patients (32 hips) who had substantial pre-
operative stiffness needed formal physiotherapy.

All patients were followed clinically and radiographi-
cally at 6 weeks, 6 months, and 1 year postoperatively, and
were evaluated at the latest followup by an independent
surgeon (FD), who did not participate in patient care. The
mean followup was 8.8 + 6.1 years (range, 2—-34.4 years).
Three patients (4%; four hips) died of unrelated causes at a
mean 123 months (range, 118—150 months) after surgery;
none of the deaths were related to the THA. At the last
documented followup, there had been no failures in the
four hips. Nine patients (11%; 13 hips) were considered
lost to followup, as they could not be located despite
telephone calls and Internet searches. In addition to these
patients, four patients (five hips) had a followup greater
than 8.5 years but had not been seen during the last 5 years.
When patients were unable to return for face-to-face

assessment and radiographic followup, they were
Table 2. Previous surgeries
Surgery Hips (n = 105)
No previous surgery 65
Number of previous surgeries (number of patients) 40 (35)
1 surgery 24 (22)
2 surgeries 9(7)
3 surgeries 54)
4 surgeries 2(2)
Previous surgery 40
Pin or screw fixation 19
Decompression procedure (osteonecrosis) 2
Septic hip arthrotomy 3
Femoral osteotomy 4
Pelvic osteotomy 2
Femoral and pelvic osteotomy 2
Epiphysiodesis 1
Miscellaneous 7
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interviewed by telephone to obtain clinical outcome data
and information regarding any complications and reoper-
ations. Patients (six patients; eight hips) interviewed by
telephone were asked to mail in followup questionnaires
and to send recent radiographs. Overall, 71 patients (88
hips) were analyzed with a minimum followup of 2 years.
The actual followup was 8.8 years (range, 9 months—34
years), whereas the potential median followup was 13.7
years (range, 5.6-39.3 months). To better show our data,
we used a Kaplan Meier curve showing, on the x-axis, the
number of patients followed up with time. At 5 years (60
months) after the surgery, 55 patients (72 hips) were still
being followed up (Fig. 1). Thus, 28 patients (33 hips) had
a followup less than 5 years.

Clinical evaluation included physical examination and
the Merle d’ Aubigne-Postel score [11]. All patients were
asked to complete the HOOS questionnaire [32] and the
SE-12® [43]. The SE-12% is a shortened version of the SF-
36™ Health Survey, which generates a mental component
score and physical component score. The scores reflect
overall health-related quality of life. All patients were
surveyed regarding their ability to return to their occupa-
tional activities and perform sports activities. To obtain the
proportion of squeaking hips, all patients were asked
specifically about any noise from the surgically treated hip.
They were asked to describe the noise. If present, the
squeaking—which is a high-frequency noise analogous to
that heard from a nonlubricated hinge—then was further
characterized by onset time, intensity (audibility by others
nearby), frequency, and activities that generated the squeak
(bending, walking, rising from chair).

Fig. 1 The point estimates with (o
95% Cls in the whole sample of v
105 hips are shown. The revision-
free rate at 10 years was estimated

One of us (FD) independently reviewed standardized AP
pelvic radiographs taken preoperatively and at the latest
followup. On the socket side, we examined the radiographs
for radiolucent lines and osteolysis according to DeLee and
Charnley zones [12]; aseptic loosening of the socket was
defined as a change in the opening angle of the socket
greater than 4°, cup migration greater than 4 mm in either
the vertical or horizontal position in relation to the tear-
drop, and/or the presence of a radiolucent line greater than
2 mm at the metal-bone interface around its entire cir-
cumference. On the femoral side, the radiographs were
examined for radiolucent lines and osteolysis in the seven
zones of Gruen et al. [20], and the distance between the
collar of the prosthesis and the lesser trochanter and
between the vertical distance from the tip of the greater
trochanter to the distal tip of the implant were measured. A
difference greater than 4 mm between radiographs on both
measurements was required to establish subsidence.

Qualitative data were expressed as counts and percent-
ages in groups, and quantitative data by mean + SD.
Qualitative data (gender, preoperative diagnosis) were
compared using the chi-square test or Fisher’s exact test.
For quantitative data (Merle d’Aubigne-Postel score,
inclination angle of the acetabulum), we determined dif-
ferences between pre- and postoperative values using the
t-test and the Mann-Whitney test, depending on the dis-
tribution of the data. Survivorship analysis was performed
on the entire cohort of 105 hips and on the entire cohort of
83 patients, evaluating the time to first revision for any
reason and for aseptic loosening of either component. The
survival curve was derived from the cumulative survival
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rate with time calculated from the actuarial life table and
Kaplan-Meier method. This allows consideration of the
actual different followups of the patients, resulting in right-
censored observations. The standard error was estimated by
Greenwood’s formula, with derivation of the 95% ClIs for
each survival rate. Comparison of survival curves was
performed using the log-rank test. We compared the revi-
sion-free survival according to diagnoses (segregating the
avascular necroses from the others), age at intervention,
gender, and the type of cup implanted (distinguishing the
Cerafit-HA™ cup from the others). We used StatView™ 5.0
software (SAS® Institute, Inc, Cary, NC, USA) and R
(http://www.R-project.org/) for all statistical analyses [19].

Results

Early complications included one hematoma, one sublux-
ation which did not recur in a patient suspected of having
Marfan syndrome, and one unrelated supracondylar frac-
ture that occurred 1 year later. Five of the 71 patients
(71%) experienced transient noise generation, defined as a
snap in four patients and squeaking in one. The noise was
painless and self-resolved in all patients without surgical
intervention. No dislocations or alumina component frac-
tures were observed in these patients.

The median followup was 8.8 years (range, 9 months—34
years). During this followup, a total of 17 hips were
revised, with a revision-free rate at 10 years estimated at
90.3% (95% CI, 82.4%-98.9%) and a median time to
revision of 21.7 years (Fig. 1). Sixteen hips were revised
for aseptic loosening (13 patients) and one for septic
loosening. In this series, all loose prostheses were revised.
Fourteen revisions were performed for isolated acetabular
loosening, one for acetabular and femoral loosening, and
one for isolated femoral loosening. Revision surgery was
performed at a mean 64.9 £ 67.2 months (range, 7-223
months) after the index surgery. The hazard of revision was
modified by age at intervention, with a median time to
revision of 12.9 years in patients younger than 17 years,
versus 26.5 years in patients older than 17 years (p = 0.018)
(Fig. 2A). In patients who had revision surgery, their
average age at the time of the initial arthroplasty was 16.3
=+ 1.7 years. There were 13 observed failures among the 90
Cerafit-HA®™ cups, versus four among the 15 other cups (p
= 0.0465 by the log-rank test) (Fig. 2B). There were no
differences according to sex (p = 0.71) or previous surgery
(p = 0.44). In addition, both estimates from the 105 hips, or
the 83 patients (Fig. 3A), and the distribution of survival
times free of hip revision regardless of cause, or in aseptic
loosening, were similar (Fig. 3B). Three patients with
avascular osteonecrosis of the femoral head, who had
received bilateral hip arthroplasties, had bilateral loosening
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Fig. 2A-B The hazard of revision was modified by age at interven-
tion and type of cup. (A) The survival free of revision for patients
younger than 17 years or 17 years or older (p = 0.018) is shown. (B) A
comparison of estimates based on the type of cup, Cerafit-HA®™
versus the others (p = 0.0465 by the log-rank test), is shown.

of the cups. However, the limited number of bilateral hips
did not allow us to draw any conclusions on this group.

We compared the revision-free survival at 10 years
according to diagnoses, segregating the patients with a
diagnosis of avascular necrosis from the others. The
underlying diagnoses for loosened hips was osteonecrosis
in 11 hips (five idiopathic, three bone marrow allografting,
two sickle cell disease, one posttraumatic); developmental
hip dysplasia in two hips; slipped capital femoral epiphysis
in two hips; and postinfectious arthritis in one. There was
no difference at 10 years between revision-free survival in
patients with osteonecrosis (90.6%; CI, 84%-97.2%) and
patients with other diagnoses (86.8%; 95% CI, 80.6%—
93%) (p = 0.60).

At the most recent followup, the mean Merle d’Au-
bigne-Postel score increased from 10.1 +£4.0to 17.6 £ 1.1
(p < 0.01). Seventy-four patients returned to their occu-
pational activities, and 46 patients were able to perform
sports activities. At latest followup, the mean HOOS score
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Fig. 3A-B (A) A comparison of estimates based on the total 105
hips (black curves) or on the 83 patients (red curves), and (B) the
distribution of survival times free of hip revision regardless of cause
(overall causes of revision; black curves), or in aseptic loosening (red
curves), are shown.

was 79.3 £ 13.8 (range, 50.6-100) and mean physical and

mental component scores were 48.1 + 7.9 (range,
21.4-57.6), and 474 =+ 122 (range, 24.5-99.4),
respectively.
Discussion

The number of THAs is expected to increase among very
young patients who wish to perform the typical activities of
patients of the same age. The results of ceramic-on-ceramic
bearings in patients who were older than 40 years have
been reported [2, 3, 16, 29, 30], but few [6, 15, 23] have
focused on the long-term results of ceramic-on-ceramic
implants in patients younger than 20 years. In this series,
we found the survivorship of ceramic-on-ceramic implants
in adolescent patients was encouraging, averaging 90.3% at
10 years. An underlying diagnosis of osteonecrosis or a
history of prior intervention did not affect long-term
survival.

Our study has some limitations. First, an important
limitation of our study concerns diagnostic heterogeneity
of the sample of patients. In addition to osteonecrosis, the
number of patients in each subgroup was limited, therefore
it is difficult to draw definitive conclusions from our
comparative subgroup survivorship analysis. Second, the
study involved different component materials, qualities,
and designs of implants, especially on the socket side,
some of which no longer are used. However, the majority
(90 hips) of patients received a HA-coated socket, which is
still in use today. In addition, nine of our patients were lost
to followup, and four have not been seen during the last 5
years, which might have resulted in overestimated sur-
vivorship and hip scores. Another limitation is the
possibility of selection bias, as eight patients younger than
20 years (eight hips) had a ceramic-on-standard poly-
ethylene bearing because of technical difficulties to implant
a ceramic cup. Finally, CT scans would be more sensitive
for osteolysis detection, but we believe CT scanning cannot
be performed systematically given its cost and the risk of
radiation exposure.

The frequency of complications related to the use of
ceramic implants was low in our patients. There were no
fractures of ceramic components. Five patients reported
some transient noise (one squeak), but none underwent
revision surgery for this problem. The proportion of
patients reporting squeaking varies considerably, ranging
from less than 1% to 20% [2, 24]. In a prospective
observational study of 1486 ceramic-on-ceramic THAs, 95
hips (6%) had squeaking develop [36]. Nine of the patients
underwent revision surgery [36]. The prevalence of
squeaking probably is underreported because the noise
often is transient and patients are not specifically inter-
viewed regarding this complication during followup
consultations. Higher proportions of squeaking hips might
be observed if patient-based questionnaires would be used
[22]. The exact mechanism for squeaking remains unclear.
Although several explanations have been proposed [7-9,
25, 34, 36, 37, 40, 42], it is likely multifactorial. Femoral
head microseparation owing to femoral neck impingement
on an elevated metal rim may cause ceramic pullout, which
was reported to be associated with a clicking sound [31].
Squeaking might be associated with excessive cup incli-
nation or anteversion [41]. It was reported to be seven
times higher for patients who had received a femoral stem
with a narrower neck and made of titanium alloy material
with lower stiffness [37]. Squeaking sometimes results in
reoperations in cases of troublesome squeaking, ceramic
fracture, severe malpositioning, or persistent pain. Patients
who have received ceramic-on-ceramic bearings should be
informed about this potential complication.
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Earlier reports of conventional metal-on-polyethylene
bearings have shown relatively poor results and high rates
of loosening in patients younger than 30 years, with some
failure rates as much as 45% to 54% at 9-to-15 years fol-
lowup [13, 39]. In our study, 17 hips were revised, 16 of
which were for aseptic loosening. Finkbone et al. [15]
reported the results of 24 THAs with ceramic-on-ceramic
implants in patients followed for an average of 52 months.
They had only one revision for a loose acetabular com-
ponent. In the study by Byun et al. [6], 41 patients younger
than 30 years received cementless third-generation cera-
mic-on-ceramic implants for osteonecrosis of the femoral
head. At a mean 7.7 years followup, no loosening of the
femoral stem or acetabular cup was evident, and no patient
underwent revision surgery. Similar results were reported
in a series of 21 THAs; the patients had an average fol-
lowup of 49 months [23]. The authors reported no
radiographic loosening was seen and one hip was revised
for a cracked ceramic liner [23]. No sign of osteolysis in
the patients were reported in any of these studies. In our
study, osteolysis could not be detected on AP radiographs
in any patient at final followup. The limited occurrence of
osteolytic lesions observed with ceramic-on-ceramic bear-
ing couples is thought to be attributable to a lower
concentration of wear particles in the periprosthetic tissue
around the bearing [4].

Some authors have suggested that higher rates of fail-
ures in the patients younger than 20 years were more likely
attributable to the underlying cause of hip dysfunction
rather than young age, especially in the case of develop-
mental dysplasia and inflammatory arthritis [17]. In our
study, the underlying diagnosis was mainly chemotherapy
or steroid-induced osteonecrosis in 56% of the hips. With
the numbers available, survivorship data at the most recent
followup were not different between patients with
osteonecrosis and patients with other diagnoses. Similar
results were reported in patients who received THA after
pediatric hip diseases, such as developmental dysplasia of
the hip, Legg-Calvé-Perthes disease, and slipped capital
femoral epiphysis [14, 18]. Using merged individual-based
data from the Nordic Arthroplasty Register Association,
Engesaeter et al. [14] compared the survival of primary
THA performed in patients with developmental dysplasia,
slipped capital femoral epiphysis, Perthes’ disease, or pri-
mary osteoarthritis; 14,403 THAs (3.9%) were performed
for sequelae of pediatric hip diseases. At 10 years fol-
lowup, using the Kaplan-Meier method, survivorship was
93.6% for THA in pediatric hip diseases, which was not
different than survivorship after THA for osteoarthritis
(93.8%) after adjustment for differences in sex and age of
the patients and for fixation method of the prostheses. An
analysis of the New Zealand Joint Registry showed similar
findings in patients with slipped capital femoral epiphysis
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undergoing THA [5]. Boyle et al. [5] identified 117 patients
and compared them with 40,589 patients with primary
osteoarthritis. There was no difference in the proportion of
patients undergoing revision between the two groups.

Our study showed that young patients undergoing hip
replacement had improved function after surgery. A sys-
tematic review of THA performed in patients 30 years or
younger found that clinical results improved little after
surgery and did not differ during the past two decades
compared with historical controls [1]. Adelani et al. [1]
stated that limited improvement in pain and function in
these patients might be explained by poor overall health
status and underlying systemic diseases; however, most of
the studies included in our review focused on cemented
THA for treating patients with juvenile rheumatoid arthri-
tis, a situation less likely to occur today with the
introduction of modern antirheumatic drugs. Clohisy et al.
[10] reported on the function of 88 patients (102 hips) who
had THAs and were 25 years or younger at the time of
surgery. Only 12% of the patients had juvenile rheumatoid
arthritis. At a mean 5 years followup, they observed (as in
our study), major functional improvement in patients, with
a mean Harris hip score increasing an average 40 points
after surgery. Others have reported similar improvements
in hip function and relief of pain after THA in this young
population [15, 35].

We found that patient-reported outcomes scores
improved in most patients undergoing THA in this very
young study group. With the numbers available, the diag-
nosis of osteonecrosis or a history of prior procedures on
the hip did not appear to affect long-term survivorship of
THA bearings. However, because revision-free survival at
10 years appears to be lower than published estimates in
older patients, and because, with 11% of patients lost to
followup, our estimates may represent a best-case scenario,
THA in very young and active patients should be consid-
ered with caution and should be performed as a last resort.
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