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Abstract
Background. Younger patients undergoing primary total hip arthroplasty (THA) have different indications and outcomes 
than elderly patients. Furthermore, studies reporting the results of THA in young patients are scarce in our area.
The aim of the study is to report the early experience and clinical results after total hip arthroplasty in patients ≤40 years 
old from a regional Saudi-Arabian hospital as a representative of the Arab (Middle Eastern) population. 
Methods. We conducted a prospective observational study over one year by following all patients (≤40 years) 
who underwent primary THA at a regional Saudi-Arabin orthopedics center. Twenty-five patients (a mean age  
of 31.60±6.07 years, and 14 (56%) were males) were eligible for final inclusion. The functional assessment was performed 
according to the Harris Hip Score (HHS), leg length discrepancy (LLD) was evaluated, and complications at any point were 
reported. 
Results. The commonest indication was advanced avascular necrosis (28%) followed by post-traumatic osteoarthritis 
(24%) and rheumatoid arthritis (24%). Cementless fixation was utilized in 20 (80%) THAs, and the bearing surface was 
either metal- or ceramic-on-polyethylene in 92% of THAs. After a mean follow up of 20.0±4.5 months, HHS improved 
from a pre-operative mean of 29.20±5.29 to 85.48±7.18 (p = 0.0001). Excellent and good results were reported in 84%.  
All working patients (52%) returned to their jobs after THAs. The leg length discrepancy improved significantly from a pre-
operative mean of 2.12±1.01 cm to the last follow up mean of 0.72±0.4 cm, p = 0.0001. Two (8%) patients had superficial 
wound infections at the time of suture removal, which were treated successfully by daily dressing and antibiotics.  
None required revision. 
Conclusions. Primary total hip arthroplasty is the option for managing end-stage hip disease, even in younger patients 
when hip preservation surgeries are invalid. Our results showed improved functional outcomes and a return to pre-
disease daily activities in most patients, with considerably lower complication incidence. 
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ортопедическом центре Саудовской Аравии: проспективное 
наблюдательное исследование
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Реферат
Цель исследования — представить ранние клинические результаты тотального эндопротезирования тазобедренного 
сустава, выполненного в региональном ортопедическом центре Саудовской Аравии пациентам в возрасте 40 лет  
и младше, представляющим население стран Ближнего Востока. 
Материал и методы. В рамках проспективного наблюдательного исследования все пациенты в возрасте ≤40 лет, 
перенесшие первичное тотальное эндопротезирование тазобедренного сустава в региональном ортопедическом 
центре Саудовской Аравии, находились под наблюдением в течение одного года. Двадцать пять пациентов, в том 
числе 14 (56%) мужчин, соответствовали критериям включения. Средний возраст пациентов составил 31,6±6,1 года. 
Функциональные показатели оценивали по шкале Harris (HHS), также оценивалась разница в длине нижних конеч-
ностей (LLD) и число осложнений на всех этапах наблюдения.
Результаты. Наиболее распространенным показанием к ТЭТБС был прогрессирующий аваскулярный некроз (28%), 
за которым следовали посттравматический остеоартрит (24%) и ревматоидный артрит (24%). Бесцементная фикса-
ция использовалась в 20 (80%) случаях. В 92% наблюдений пара трения была либо металлической, либо керамика-
полиэтилен. В средние сроки наблюдения 20,0±4,5 мес. показатель по HHS улучшился с предоперационного средне-
го значения 29,2±5,3 до 85,5±7,5 баллов (p = 0,0001). Отличные и хорошие результаты были зарегистрированы у 84%. 
Все работающие пациенты (52%) вернулись к своей профессиональной деятельности. Показатель LLD улучшился  
с 2,12±1,01 до 0,72±0,40 см (p = 0,0001). У 2 (8%) пациентов во время снятия швов наблюдалась поверхностная раневая 
инфекция, которая была успешно купирована ежедневными перевязками и антибиотиками. Ни в одном из случаев 
не потребовалось повторное хирургическое вмешательство.
Заключение. Первичное тотальное эндопротезирование тазобедренного сустава является методом выбора при лече-
нии терминальной стадии патологии тазобедренного сустава даже у молодых пациентов, когда суставосохраняющие 
операции уже невозможны. Наш опыт показал хорошие функциональные результаты, возвращение к повседневной 
деятельности у большинства пациентов и значительно более низкую частоту осложнений.
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Introduction

Total hip arthroplasty (THA) is considered as the 
treatment of choice for end-stage degenerative 
disease of the hip joint and has been termed “the 
surgery of the century” due to its high success rate, 
patient satisfaction, and improvement in life quality 
[1, 2]. The prevalence of THA procedures for hip 
deterioration in the USA increased by 50% from 1990 
to 2002 and is expected to increase from 208.600  
in 2005 to 572.000 in 2030 [3]. 

Although this procedure is commonly performed 
in relatively elderly populations (95% of primary 
THA in the UK are performed for patients older than  
50 years) [4], more and more younger patients 
require THA due to various indications [5, 6],  
commonly — hip avascular necrosis (AVN) and the 
sequel of developmental dysplasia of the hip (DDH), as 
reported in The 20th annual report from the National 
Joint Registry (NJR) of England [7].

Performing THA in relatively young patients 
could be the sole option for pain relief and mobility 
preservation in cases of advanced hip diseases or 
when medical management or joint preservation 
strategies fail [4, 8, 9]. However, this procedure in 
younger patients can be challenging due to poor bone 
quality secondary to systemic disease or medications, 
and osseous deformities that could complicate 
component placements [10]. Despite improvements 
in surgical techniques, active young patients may 
have a higher risk of revision surgery than elderly 
patients do because they are willing to engage in 
activities similar to those of their healthy peers 
after THA and the expected longer life expectancy  
[9, 11, 12] . 

The aim of the study is to report the early experience 
and clinical results after total hip arthroplasty  
in patients ≤40 years old from a regional Saudi-
Arabian hospital as a representative of the Arab 
(Middle Eastern) population. 

Methods
Study design

After obtaining ethical committee approval, we 
conducted a prospective observational study by 
following all patients who underwent primary THA 
over one year (between March 2018 and March 2019) 
at the orthopedics center in King Abdulaziz Specialist 
Hospital (Taif, Saudi Arabia). 

Inclusion and exclusion criteria

We included patients aged or under 40 years old 
regardless of the indication for THA, while patients 
above 40 years old, revision THA, and patients with 
incomplete data or follow-ups were excluded. Of 120 
primary THAs performed during the study period, 
29 patients met the inclusion criteria, and 25 were 
eligible for final inclusion.

Peri-operative protocol 

All patients underwent preoperative radiographic 
evaluation, including an anteroposterior (AP) view 
of the pelvis (showing both hips) and AP and lateral 
views of the affected hip to confirm the diagnosis and 
perform preoperative planning, including assessing 
the leg length discrepancy (LLD) by measuring the 
perpendicular distance from the inter-teardrop or 
the inter-ischial line to a fixed point at the middle  
of the lesser trochanter bilaterally. 

All patients were operated upon by two senior 
surgeons under spinal anesthesia through either  
a posterolateral or modified direct lateral approach 
at the surgeons’ discretion. The fixation types 
(cementless, cemented, or hybrid) were chosen based 
on the preoperative planning and the intraoperative 
surgeons’ decision. 

Postoperative and follow-up protocol

After the routine postoperative management of the 
patients in the recovery room supervised by the 
surgeon, the AP view of the pelvis, which included 
the entire stem length, was obtained. In the ward, 
patient-controlled analgesia was continued for the first  
36-48 hours, and hemoglobin levels were checked on the 
first postoperative day. A blood transfusion was given 
if necessary. A broad-spectrum antibiotic (amoxicillin 
with clavulanic acid) 1 g every 8 hours for 24 hours 
postoperatively was given. Low molecular weight 
heparin (LMWH) was started 12 hours postoperatively 
every 24 hours (continued for three weeks). 

Follow-up visits were scheduled at two weeks 
for sutures removal and initial wound evaluation; 
initial radiographic evaluation was performed at 
six weeks. Then, the follow-ups were at 3, 6, and 
12 months, then — annually. The Harris Hip Score 
(HHS) was used for clinical evaluation of the patients 
preoperatively and at follow-up visits. The score is 
considered “excellent” if it ranges between 90 and 
100, “good” — between 80 and 90, “fair” — between 
70 and 80, and “poor” — if below 70.

Patients with sedentary occupations could return 
to work after six to eight weeks. They could return 
to occupations requiring limited lifting and bending 
at three months. The limited athletic activity was 
permitted, including swimming, cycling, and golfing. 
However, jogging, racquet sports, and other activities 
requiring repetitive impact loading or extreme hip 
positions were unwise. Patients were warned that such 
activities increase the risk of arthroplasty failure. 

Outcomes evaluation

Basic demographic and clinical data, including age, 
gender, and occupation, were collected. Procedure 
details were recorded, taking into consideration 
indication, laterality, type of prosthesis fixation, and 
bearing surfaces. Clinical evaluation per HHS was 
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reported at the last follow-up visit and compared 
with preoperative scores. Radiographic evaluation 
(postoperatively and during follow-ups) was also 
performed to measure the LLD and compare it with the 
preoperative values, evaluate acetabular component 
inclination, and assess component migration  
(Figures 1, 2, and 3). Any complications during the 
course of management were reported.

Statistical analysis

Statistical analysis was performed using SPSS v. 20 
(SPSS Inc., Chicago, Il). The results are presented 
as the mean (M) ± SD or numbers and percentages. 
Non-parametric tests were used to compare the 
preoperative and last follow-up values. P<0.05 was 
considered statistically significant.

а b с

Figure 1. A 36-year-old male patient with bilateral avascular necrosis, right cementless THA  
(metal-on-polyethylene bearing surface):  
a — preoperative X-rays; b — X-rays at 6 months post-operatively; c — X-rays at 18 months post-operatively

Figure 2. A 27-year-old male patient with failed fixation of left femoral  
neck fracture leading to non-union, cementless THA  
(ceramics-on-polyethylene bearing surface): 
a — preoperative X-rays; 
b — immediate post-operative X-rays; 
c — X-rays at 12 months post-operatively; 
d — X-rays at 24 months post-operatively

а b с
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Results
Patients’ demographics and peri-operative data

A total of 25 patients (25 THAs) had a mean age of 
31.6±6.07 (ranging from 22 to 40), where 14 (56%) 
were males, 11 (44%) were females, 13 (52%) were 
either manual workers or had sedentary jobs while 
12 (48%) were not able to work because of their 
hip disease. The left side was operated upon in 13 
(52%) hips. The commonest indication for THA was 
advanced avascular necrosis (AVN), constituting 28%, 
followed by post-traumatic osteoarthritis (PTOA) in 
24%, and rheumatoid arthritis (RA) in 24%. Details 
and complexities are shown in Table 1.

The modified direct lateral approach was utilized 
in 23 (92%) THAs. Cementless fixation was used 
in 20 (80%) THAs, while cemented and hybrid 
fixation were utilized in three (12%) and two (8%) 
THAs, respectively. The bearing surface was metal- 
on-polyethylene (MOP) in 18 (72%) THAs, ceramic-
on-polyethylene (COP) in five (20%), and ceramic-
on-ceramic (COC) in two (8%). Post-operative blood 
transfusion was required in 11 (44%) patients.

Outcomes

After a mean follow up of 20.0±4.5 months (ranging 
from 18 to 24), the HHS improved from a preoperative 
mean of 29.20±5.29 (ranging from 20 to 36) to a mean 
of 85.48±7.18 (ranging from 65 to 97) at the last 
follow up, p = 0.0001. Excellent and good results were 
reported in 21 (84%) hips, while four (16%) had fair 
or poor results. All working patients (52%) reported 
returning to their jobs after THAs, while 10 out of 12 
non-workers reported re-engagement in their pre-
disease usual daily activities.

The mean acetabular cup inclination was 
40.3±6.1 (ranging from 35.8 to 56.4). The LLD 
improved significantly from a preoperative mean 
of 2.12±1.01 cm (ranging from 0.64 to 4.66) to the 
last follow up mean of 0.72±0.4 cm (ranging from 
0 to 1.4), p = 0.0001. No component migration was 
detected.

No intraoperative complications were reported. 
Two (8%) patients had superficial wound infection 
at the time of suture removal, which was treated 
successfully by daily dressing and antibiotics; no 

Figure 3. A 30-year-old male patient with advanced left hip avascular necrosis with failed previous core decompression 
and collapsed femoral head, cementless THA (metal-on-polyethylene bearing surface):  
a — preoperative X-rays; b — X-rays at 6 months post-operatively; c — X-rays at 20 months post-operatively

а b с

Table 1
Complexity and underlying diagnoses for total hip arthroplasty

Diagnosis Hips Complexity and possible challenges

Sequel of DDH 4 (16%) Distorted anatomy, excessive shortening, restoration of the center 
of rotation 

Advanced AVN 7 (28%) Restoration of hip joint offset

Sequel of septic arthritis 1 (4%) Severe bone destruction, poor soft tissue condition

Post-traumatic or failed fixation 6 (24%) Removal of failed hardware, management of non-union fracture

Rheumatoid arthritis 6 (24%) Bone softening, increased vascularity

Ankylosing spondylitis 1 (4%) Fused hips, limited spine movement

Total 25 (100%)
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loosening or infection was reported till the last follow 
up in any of the patients. None of the THAs required 
revision. 

Discussion

Data regarding outcomes of total hip arthroplasty 
performed in the young population is considerably 
limited, as described by the joint replacement 
registries [7, 13]; furthermore, the results from our 
area are scarce.

In the current study, we achieved satisfactory 
functional outcomes, restoration of equal leg lengths, 
and a return to pre-disease activity levels, with few 
complications and no early revisions in a small group 
of selected young Arab patients who underwent 
primary THA for various indications.

Performing THA in relatively young patients 
is challenging owing to many variables. First is 
the patient’s age, their need to get back to their 
daily activities as early as possible, and the high 
possibility of future revision surgery due to the 
expected increase in their life span. Second, the 
THA indications. Since most of these patients are 
with secondary hip pathologies such as PTOA and 
sequel of DDH or infection, which, as presented 
in the current series, could be associated with 
distorted anatomy, high hip center, bone deficiency, 
and increased risk of infection. Third, the necessity 
of a meticulous surgical technique to restore the 
hip biomechanics and the leg length, as well as the 
judicious selection of prosthesis fixation (which 
is sometimes challenging due to bone softening, 
such as in patients with RA), and proper selection 
of bearing surfaces to avoid early wear and aseptic 
loosening [5, 9, 14, 15, 16]. All the previous 
factors and others contribute to the complexity  
of managing such patients.

Indications for THA in young patients have 
changed over time and seem to differ among studies 
[17, 18]. The most common indication for THA in 
our series was AVN, followed by RA or PTOA; this 
slightly differed from previous studies’ indications.  
A study by R. Galloway et al. [4], including 110 
patients, reported that the most common indication 
for patients younger than 40 years old in their series 
was a sequel of DDH, which was similar to S. Rahm 
et al., who reported that 144 primary THAs were 
performed in 127 patients younger than 40 years, and 
the most common indication for surgery was DDH 
as well [12]. Furthermore, in even younger patients 
(below 21 years old), RA was the main indication 
for surgery (34.3%) followed by AVN and sequel 
of DDH, as reported in a recent systematic review 
by E. Huerfano et al. after evaluating the results of 
1166 primary THAs, which confirms the surgical 
indications diversity [9]. 

In the current study, we commonly used 
cementless implants (80%) similar to the results 
reported by E. Huerfano et al., where implant fixation 
varied among studies. However, the majority were 
cementless (70.6%), while cemented and hybrid 
fixation represented 22.6% and 6.7%, respectively [9]. 
On the contrary, S. Rahm et al. reported that 66% of 
their patients received a cemented stem, while the 
acetabular cup was cementless in only 60% [12]. 

Various bearing surface options are available for 
THA in young patients, and their proper selection is 
crucial in implant survival [17, 19]. I. Swarup et al. 
investigated 548 THAs in patients having a mean age 
of 27 years old (upper age limit was 35), followed up 
for a mean of 14 years. The bearing surfaces were MOP 
(61.2%), MOM (3.1%), COP (23.1%), and COC (12.6%). 
The revision rate of 23%, they reported a lower risk of 
revision for COC implants (HR 0.1) or COP implants 
(HR 0.47) compared to MOP implants [20]. In the 
current study, 92% of the patients had either MOP 
or COP-bearing surfaces. E. Huerfano et al. reported 
that COC was the most frequently utilized (44%), 
followed by MOP (37.3%) in patients included in their 
systematic review [9].

Most of our patients (84%) achieved excellent or 
good functional outcomes per HHS, with a mean score 
of 85.48. Improved functional outcomes in younger 
patients who had THA for end-stage hip disease were 
reported as well by A. Chapot et al. where they even 
included younger patients (less than 20 years), and at a 
mean follow up of six years, the mean HHS was 81 (67% 
had excellent or good outcomes) [21]. Furthermore, 
the negative effect of LLD on the functional outcomes 
after THA is well documented in the literature  
[22, 23]. We were able to reduce the preoperative 
LLD from 2.12±1.01 cm to the last follow up mean 
of 0.72±0.4 cm (p = 0.0001), which, we believe, 
contributed to the better functional outcomes.

R. Galloway et al. followed their patients for a 
median of 31 months; 18 out of 25 patients aged less 
than 30 years old (72%) returned to their pre-disease 
level of work [4]. In the current study, 92% of the 
patients returned either to their pre-disease activity 
or work level. 

We did not report any revisions in the current 
series, which could be attributed to the relatively 
short follow-up period. However, given the fact that 
these are young and relatively active patients, they 
were consulted regarding the high possibility of 
future revision relying on the results reported by 
L.E. Bayliss et al., where they found that the lifetime 
revision risk after primary THA is about 5% for 
patients aged 70, while the incidence will increase to 
35% for patients aged 50 years [15]. In the systematic 
review by E. Huerfano et al., the overall revision 
rate was 14.4%; of those, 63.6% were for aseptic 
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loosening; the 10-year survival rate was around 
84.9% [9]. Furthermore, S. Rahm et al. indicated that 
the revision risk is linked to the primary diagnosis. 
In their study, they reported a higher risk of revision 
in patients diagnosed primarily as having DDH  
(OR 16.8) compared to other diagnoses [12].

Limitations
We admit that the current study has several limitations. 
First, the small number of included patients which 
could be attributed to the high selectivity of specific 
age groups. Moreover, these were operated upon 
in a single center. Second, there is a relatively short 
follow-up period, where the long-term complications 
and revision incidence are not revealed. The last 
limitation is the non-comparative study nature. 

Conclusions

To sum up, primary total hip arthtoplasty is the 
option of choice for managing end-stage hip disease, 
even in younger patients when hip preservation 
surgeries are not valid. Our results showed improved 
functional outcomes and a return to pre-disease 
daily activities in most patients, with considerably 
lower complication incidence. However, more robust 
studies with a larger number of patients and a 
longer follow-up period are needed to confirm the 
results obtained in our study. Furthermore, a need to 
conduct a multi-center study to report the outcomes 
of THA performed in young patients from our area 
and to compare the results with studies published by 
other nationalities is highly suggested.
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