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ABSTRACT
Introduction: There are a variety of etiological factors that 
may result in arthritis of the hip in young adults. There are, 
therefore, not infrequent occasions when orthopedic surgeons 
may encounter very young patients with end‑stage arthritis 
of the hip necessitating surgical intervention. In the past hip 
arthrodesis or resection arthroplasty were used to address 
end‑stage arthritis of the hip in young patients but recently 
total hip arthroplasty emerged as the viable alternative to above 
surgical procedures. The high activity level, repetitive loading 
and excessive demand placed on the hip on one hand and issues 
of durability of the implant materials on the other lead to high 
failure rates of total hip arthroplasty in young patients in the 
past. The aim of this prospective study was to evaluate the 
clinical and radiographic results of these modern cementless 
THA in patients with end stage arthritis who were younger 
than 40 years of age. Materials and Methods: A prospective 
study was carried out in which 25 patients (28 hips) younger 
than 40 years with hip arthritis underwent primary cementless 
total hip arthroplasties participated. The Taperloc femoral 
component with Porous coated cementless acetabular cup 
and highly crossed linked polyethylene liner was used in all 
hips. The Harris hip score was used to determine functional 
outcome and activity level was evaluated by the classification 
of Johnston et al. Radiographic analysis consisted of 
antero‑posterior views of the hip and pelvis, a true lateral 
view of the hip. Observations and Results: All 25 patients 
were available for both clinical and radiographic evaluation. 
93% of patients had excellent to good; and none of the hips 
had poor clinical outcome. Radiographic assessment revealed 
consistent evidence of bony ingrowth. No femoral component 
was loose or required revision. Conclusion: Cementless total 
hip arthroplasty can be safely and successfully performed in 
young patients less than 40 years with excellent results in 
short to midterm follow‑up.
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Introduction

There are a variety of etiological factors that may result in arthritis of 
the hip in young adults. Avascular necrosis of the femoral head, post 
traumatic arthritis, ankylosing spodylosis and juvenile rheumatoid 
arthritis are few such conditions that may lead to disabling arthritis 
of the hip. The disability imposed by arthritis can compromise 
the activities of daily living of these young patients. There are, 
therefore, not infrequent occasions when orthopedic surgeons may 
encounter very young patients with end‑stage arthritis of the hip 
necessitating surgical intervention. In the past hip arthrodesis or 
resection arthroplasty were used to address end‑stage arthritis of the 
hip in young patients but recently total hip arthroplasty emerged as 
the viable alternative to above surgical procedures.[1]

Total hip arthroplasty (THA) is by no means a recent development, 
however the advances in the last 30 years have transformed total 
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hip arthroplasty into possibly the most common and successful 
orthopedic surgical procedure. Part of the success of THA has 
been in the refinement of the surgical procedures and the part 
to the advances in implant materials and design. Total hip 
arthroplasty is the main treatment option for restoring function 
and mobility for various end‑stage degenerative conditions of the 
hip joint.[2] 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 
in resent past.

The high activity level, repetitive loading, and excessive demand 
placed on the hip on one hand and issues of durability of the 
implant materials on the other lead to high failure rates of 
total hip arthroplasty in young patients in the past.[3] Although 
compromised survivorship of THA in the young and very active 
patients cannot be disputed, improvements in the design of 
prosthesis and introduction of alternative bearing surfaces 
in recent years have lead to increasing number of total hip 
arthroplasty being performed in active and younger patients. 
But the outcome of this cementless modern generation THA for 
young patients is largely unknown.

The aim of this prospective study was to evaluate the clinical and 
radiographic results of these modern cementless THA in patients 
with end stage arthritis who were younger than 40 years of age.

Materials and Methods

A prospective study was carried out from January 2011 till 
December 2014 in 33 consecutive patients with 37 arthritic 
hips underwent primary cementless total hip arthroplasties. All 
surgeries were performed by a senior surgeon.

Inclusion criteria
•	Patient	having	either	unilateral	or	bilateral	hip	arthritis
•	Skeletally	mature	patients	less	than	40	years
•	No	medical	contraindication	for	anesthesia.

Exclusion criteria
•	Skeletally	immature	patients	and	patients	more	than	40	years.
•	Dysplastic	hip	conditions	(congenital)
•	Active	infection	at	operative	or	other	site
•	Septic	arthritis
•	Tubercular	arthritis
•	Neurological	weakness	of	the	limb.

The Taperloc femoral component was used in all hips in this 
series. The stem has a tapered rectangular shape designed to 
achieve fixation mediolaterally with the proximal femur. The 
implant is non‑collared and proximal 40% of the implant is 
porous coated with a pressure plasma spray technique. The 
distal non–porous‑coated portion of the stem has a satin surface 
finish [Figure 1] All of the femoral components were modular 
and had a 28‑mm articulating head. The femoral component 

insertion for the taperloc component requires no endosteal 
reaming. Broaching achieves the solid cortical press fit. Mallory 
head radial cementless acetabular cup was used for all the 
patients in our study. It is hemispheric titanium alloy component 
with plasma spray coating. The peripheral flange has flair to 
provide the press fit. The plasma spray coating increases the 
outer diameter by 1 mm over the reamed the diameter, further 
enhancing stability. Also screws are used for further stability 
of cup. The cup liner is the cylindrical shell made of highly 
crossed linked polyethylene. It is available in standard, hi‑wall 
and 10 degree options [Figure 2]. A floating titanium metal 
ring located in the shell’s periphery securely locks into a groove 
around the outer periphery of the polyethylene liner when the 
two components are engaged, providing maximum push‑out and 
lever‑out strength.

All surgeries were performed in lateral position using 
postero‑lateral approach. 19 patients received epidural with spinal 
anaesthesia and nine patients received only spinal anesthesia. 
Antibiotics were administered thirty minutes preoperatively and 
continued for 3 days postoperatively. Anticoagulation prophylaxis 
consisted of 2.5 mg fondaparinaux subcutaneous daily for 5 days. 
Mobilization was started from second post‑operative day with 
the help of walker allowing full weight bearing.

Clinical and radiographic analysis
Patients were evaluated preoperatively and immediate 
postoperatively and at 1 month, 3 months, 6 months, 1 year 
and every other year thereafter. The Harris hip score was used 
to determine functional level and evaluate pain.[4] In addition, 
the presence or absence of thigh pain was recorded. A result was 
considered excellent if the Harris hip score was between 90–100, 
good if between 80–89, fair if between 70–79, and poor if less 
than 70. Activity level was evaluated by the classification of 
Johnston et al.[5] Heavy manual labour was defined as frequently 
lifting 23–45 kg or engaged in vigorous sports. Moderate manual 
labor was defined as lifting 23 kg or less and involved in moderate 

Figure 1: Proximally porous coated Taperloc femoral 
component
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underwent total hip arthroplasty is noted in Table 1. The average 
period of hospitalization was 12 days (range 10–21 days), average 
operative time was 90 min (range 70–100 min) and average blood 
loss was 450 ml (range 300–600 ml) measured by mop count.

Two patients (7%) had intra‑operative hoop stress fractures of 
proximal femur, of which one was managed conservatively by 
keeping the patient non weight bearing for 6 weeks and another 
one with cerclage wiring [Figure 4a and b]. Three (11%) patients 
had anterior thigh pain which subsided with conservative 
management subsequently; none of these patients had restricted 
activity due to intensity of pain. Two (7%) patients had leg length 
discrepancy more than 2 cm [Figure 5a and b] and one (3.5%) 
patient had superficial infection of the operated wound which 
was managed with antibiotics and regular wound dressing. None 
of the patients had any major complication nor required revision 
till date.

The Harris hip score at a minimum follow‑up of 2 years was 
available for all 28 hips. The mean Harris hip score increased 
from 34 points (range 15–46) preoperatively to 93 points (range, 
76–96) at final follow‑up. There was marked increase in post 
operative Harris hip score as compared to the pre operative Harris 
hip score, mean increase being 59 points, lowest improvement 
being 43 points and highest improvement in post operative Harris 
hip score being 74 points suggesting marked improvement in the 
functional outcome of the patient after total hip arthroplasty. 
The clinical outcome according to Harris hip score is depicted in 
Table 2. Patient having fair result had limb length discrepancy of 
3 cm. At the time of last follow‑up, the activity level as evaluated 
by the classification of Johnston et al., is given in Table 3.

Radiographic assessment revealed consistent evidence of bony 
ingrowth. Two femoral components (7%) had subsided 2 mm 
each in the first month postoperatively and had remained 
stable thereafter. No femoral component was loose. The femoral 
stem was aligned in neutral position in 22 (79%) hips, valgus in 
five (18%) hip and varus in one (3%). Statistical analysis showed 
no relationship between the initial alignment of the femoral 
component and clinical. Proximal metaphyseal filling was 
satisfactory in both antero‑posterior and lateral X-rays in all the 

sports. Light labor included heavy lifting, house cleaning, and 
walking less than 5 km. Semi‑sedentary indicated white collar 
job or light housekeeping. Sedentary activity indicated minimal 
capacity for walking, and bedridden was defined as being confined 
to a wheelchair or bed.

Radiographic analysis consisted of antero‑posterior views of the 
hip and pelvis, a true lateral view of the hip. The immediate 
postoperative radiographs were compared with the most recent 
radiographs. The femur was divided into the seven zones as 
described by Gruen et al.,[6] [Figure 3]. All radiographs were 
assessed for radiolucencies and osteolysis in each of these 
zones. Radiolucencies with a scalloped or cystic appearance 
or greater than 2 mm in width were recorded as osteolysis. 
Femoral component stability was evaluated by the criteria of 
Engh et al.[7] A stable implant demonstrated no migration. 
Stable fibrous ingrowth occurred when an implant showed no 
progressive migration. Definite femoral loosening was defined as 
progressive migration of the implant. Subsidence was analyzed 
by the technique of Pellegrini et al.[8] Subsidence occurred if the 
stem settled greater than 4 mm. Femoral component alignment 
was considered neutral if the center lines of the implant and the 
femur were within 3 degree. A difference of greater than 3 degree 
indicated a varus or valgus orientation.[9] The Student t‑test and 
Fisher exact test were used to determine significance.

Observations and Results

Twenty‑five patients (28 hips) were included in the study 
according to inclusion criteria and all of them available for both 
clinical and radiographic evaluation. Eight patients (nine hips) 
were excluded as their age was more than 40 years (exclusion 
criteria). There were eight females (nine hips) and 17 males 
(19 hips) in the study group. The mean follow‑up was 2 years 
10 months (range 2–4 years). The average age of the patients at 
the time of surgery was 27 years (range, 20–39 years). There were 
12 left‑sided and 16 right sided THRs among them three patients 
had bilateral THR. The etiology of hip arthritis for which patients 

Figure 2: Porous coated cementless acetabular cup with 
highly crossed linked polyethylene liner

Figure 3: Zone system used by Gruen et al
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cases. There was no sign of osteolysis or loosening of the femoral 
component. All the acetabular components were stable. Angle of 
inclination in 97% of patients was between 40–50 degrees. The 
average acetabular inclination was 43 degree. Superior coverage 
was more than 95% in all the hips. None of the cup showed signs 
of osteolysis or loosening like radiolucent line around porous 
surface or loss of position of the cup [Figures 6a‑d and 7a‑d].

Discussion

Total hip arthroplasty is undisputedly a successful and safe 
surgical procedure with excellent long term outcome in older 
patients.[10‑13] The use of total hip arthroplasty as a salvage 
procedure in young patients with disabling hip diseases has 
generated theoretical, philosophical and practical debates. Only 
a few reports in the orthopedic literature have discussed THA in 
the very young population at the time of surgery whose lifestyle 
is physically and mentally more demanding.[14,15] The debate 
is particularly important with regard to young patients when 
considering the alternatives to THA: arthrodesis or resection 
arthroplasty. Both options provide considerable pain relief, but 
increase the degree of physical disability even in daily life, such 
as inability to sit on a regular chair or couch, severe limping and 
difficulties in playing sport. Furthermore, in medium to long‑term 
follow‑up after hip arthrodesis, there are reports of low back pain 
and ipsilateral knee pain in large number of patients. This is due 
to grossly altered biomechanics of the hip joint. Although most 

Table 1: Aetiology of hip arthritis
Aetiology of hip arthritis No. of patients
Avascular necrosis of femoral head 17

Idiopathic AVN 10
Steroid induced AVN 03
Sickle cell disease 03
Post fracture neck femur AVN 01

Post traumatic arthritis 03
Ankylosing spondylitis 02
Rheumatoid arthritis 03
AVN = Avascular necrosis

Table 2: Clinical outcome according to Harris hip 
score
Results No. of patients Percentage
Excellent 15 54
Good 11 39
Fair 02 07
Poor 00 00

Table 3: Activity level as evaluated by the 
classification of Johnston et al.
Results No. of patients Percentage
Strenuous manual labor 03 (3 hips) 11
Moderate manual labor 15 (17 hips) 61
Light labor 02 (2 hips) 07
Semi‑sedentary 05 (6 hips) 21
Sedentary 00 00

Figure 4: (a) Intra‑operative hoop stress fractures of proximal 
femur. (b) Intra‑operative hoop stress fractures of proximal 
femur with cerclage wire

ba

Figure 5: (a) Post Total hip arthroplasty leg length discrepancy. 
(b) Post Total hip arthroplasty leg length discrepancy

ba

Figure 6: (a) Pre operative x ray of pelvis with both hips 
showing right hip arthritis in 31 years male. (b) Immediate 
post operative X ray after cement‑less total hip arthroplasty. 
(c) X ray right hip AP view at 3 yrs follow up with no signs 
of osteolysis, subsidence or loosening. (d) X ray right hip 
lateral view at 3 years follow up with no signs of osteolysis, 
subsidence or loosening

dc

ba
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of the patients were satisfied with the results of the operation and 
had good functional outcome, many of them needed supportive 
aids for walking and activities of daily living.[16‑18] The results of 
resection hip arthroplasty are much worse, especially when Harris 
hip score is considered. There are poor functional outcome, and 
low satisfaction rate. Although mobility was acceptable, the 
measured average oxygen consumption was 264% higher than 
normal.

Moreover, neither arthrodesis nor resection arthroplasty is an 
acceptable or practical option for patients with bilateral hip 
arthritis.[19‑21]

The higher failure rate of THA in the younger patients has 
been attributed to the high activity level and the excessive 
demand imposed on the prosthetic hip.[22] But the number of 
improvements in prosthesis design and the delivery of surgical 
care introduced in recent years to improve the longevity of the 
total hip arthroplasty implant especially in the younger patients 
have helped in getting better outcome in recent years. The 
introduction of modern generation cementless components 
may be considered as one such advancement that has lead to 
an increasing number of THAs being performed in the younger 
patient population. Thus cementless THA is generally considered 
the prosthesis of choice for treatment of hip arthritis in young 
patients. Modern generation cementless THA has been shown to 
have an excellent, and in some cases superior outcome compared 
to cemented THA.[23,24] As seen in the present study.

Results of cementless total hip arthroplasty with specific use of 
the Taperloc femoral component have been reported by several 
authors incorporating multiple patient groups, In all of these 
reports, total hip arthroplasty with use of the Taperloc femoral 
component was associated with a low prevalence of osteolysis 

and low incidence of aseptic loosening.[25] In the present study, 
cementless THA was performed with excellent to good results 
in 93% of patients. There were no revisions or any major 
complications up to last follow‑up. We believe on the basis of 
these findings that tapered proximally porous coated femoral 
components and porous coated cementless acetabular cup with 
highly crossed linked polyethylene liner provide durable biological 
fixation in young patients who require total hip arthroplasty.

This study suffers some limitations. The cohort consists of a 
group of patients with a number of diagnoses that may confound 
the outcome particularly in the long‑term. Also, this study reports 
the outcome of THA at a relatively short follow‑up. Despite 
the aforementioned shortcomings, the study is important as 
it prospectively reports the outcome of cementless THA with 
modern generation prosthesis and operative techniques.

Conclusion

Cementless total hip arthroplasty can be safely and successfully 
performed in young patients with excellent results in short to 
midterm follow‑up. There is high level of patient satisfaction 
with low complication rate. But longer duration of follow‑up is 
required to concretely establish these results.
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