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Total hip arthroplasty (THA) is one of the most 
common orthopedic surgeries (1). Pioneered by Sir 
John Charnley, THA has become a widely accepted 
surgical practice owing to advances in design and 
metallurgy, a better understanding of biology, and 
novel surgical techniques.

The initial cemented THA prosthetic applications 
were associated with problems such as intraopera-
tive hypotension, sudden death, aseptic loosening, 
and periprosthetic bone loss in young patients (2,3). 
This has led researchers to seek new designs, and un-
cemented prosthetics are widely preferred (4). Both 
cemented and uncemented designs have their own 
sets of advantages and disadvantages.

This study aimed to compare the clinical and ra-
diological outcomes of cemented, uncemented, and 
hybrid THA applications.

MATERIAL AND METHODS

The study was designed as a single-center and 
retrospective trial. Patients who underwent THA be-
tween April 1995 and December 2001 at the Tepecik 
Training and Research Hospital were included in the 
study. All the researchers who participated in the 
study signed the most recent version of the Helsinki 
Declaration. The informed consent form was obtained 
from the patients in the study.

During the indicated time frame, 53 total hip ar-
throplasties were performed in the center on 48 pa-
tients. Patients followed up for at least 2 years were 
included in this study. Seven of the surgical patients 
opted out of follow-up, while 20 patients were exclud-
ed from the study due to insufficient follow-up time. 
Therefore, 23 total hip arthroplasties of 21 patients 
were evaluated in the study.  

ABSTRACT
This study aimed to compare the clinical and radiological outcomes of cemented, uncemented, and hybrid total hip 

arthroplasty (THA) applications.
The study was designed as a single-center and retrospective trial. Patients who underwent THA between April 1995 and 

December 2001 at the Tepecik Training and Research Hospital in Izmir, Turkey, were included in the study. The outcomes of 
23 THAs of 21 patients [7 cemented THAs (cTHAs), 8 uncemented THAs (uTHAs), and 8 hybrid THAs (hybrid THAs)] were 
assessed. The participants were clinically and radiologically evaluated.

The mean age of the participants was 56.4 years (range: 22–73). The mean follow-up duration was 39 months. The radiological 
evaluation revealed radiolucent lines around the femoral components of 4 cTHA patients and the acetabular components of 
3 cTHA patients. However, none of the participants developed clinical loosening. Seventy-five percent of uTHA patients had 
excellent Harris hip score results, whereas this rate was 57.1% for cTHA patients and 62.5% for hybrid THA patients.  

The assessment of all three methods of THA indicated that the uTHA method had superior outcomes. 
Key words: Cemented, hybrid, radiological evaluation, total hip arthroplasty, uncemented

Original Article
Orthopaedics and Traumatology

1 Ankara City Hospital, Orthopaedics and Traumatology Clinic, Cankaya, Ankara, Turkey
3 Ankara Yıldırım Beyazıt University, Faculty of Medicine, Orthopaedics and Traumatology, Cankaya, Ankara, Turkey

Comparison of Clinical and Radiological Outcomes of Cemented, Uncemented, and Hybrid Total 

Hip Arthroplasties
Izzet KORKMAZ1, Olgun BINGOL1, Guzelali OZDEMIR1, Enver KILIC1, Mahmut Nedim AYTEKIN2

1

Medical Journal of Islamic World Academy of Sciences
doi: 10.5505/ias.2020.54037   2020;28(1): 1-6

INTRODUCTION



Medical Journal of Islamic World Academy of Sciences 2020; 28(1): 1-6

2 Korkmaz, Bingol, Ozdemir, Kilic, Aytekin

Surgical procedure

All surgical procedures were performed by the 
same senior author. All patients were operated on in the 
lateral decubitus position using the approach described 
by Osborne. For the 23 hips included in the study, 7 ce-
mented total hip arthroplasties (cTHA), 8 uncemented 
total hip arthroplasties (uTHA), and 8 hybrid (unce-
mented acetabular component and cemented femoral 
component) total hip arthroplasties (hybrid THA) were 
applied. The Link hip prosthesis (Hamburg, Germany) 
was used for all patients included in the study. 

Postoperative follow-up

The surgical wound was assessed and dressed 
during the postoperative follow-up. A first-generation 
cephalosporin was administered for 24 h for postop-
erative antibiotic prophylaxis. Low-molecular-weight 
heparin was used for 35 days for deep vein thrombo-
sis prophylaxis. Surgical stitches were removed after 2 
weeks. Indomethacin prophylaxis was given for 15 days 
to prevent postoperative ectopic bone formation.

All participants were evaluated by the same senior 
author using the Harris hip score (HHS) (5) in postopera-
tive week 6; in postoperative months 3, 6, and 12; and 
every year after that.

The loosening was radiologically assessed accord-
ing to the three acetabular zones described by DeLee 
and Charnley (6) and the seven femoral zones described 
by Gruen (7) using anteroposterior pelvis and hip radio-
graphs. The patients were also assessed for component 
position and migration, remodeling of the femur, and 
ectopic bone formation. Migration was calculated us-
ing the criteria suggested by Callaghan et al. (8). Ectopic 
bone formation was evaluated using the classification 
method described by Brooker et al. (9). Radiolucency of 
≥2 mm in the described zones was evaluated as the cri-
terion for radiological loosening.

Statistical analysis

The minimum, maximum, and average values of 
the data from the study were evaluated using Microsoft 
Excel.

RESULTS
Twenty-one patients were included in the study. A 

total of 23 total hip arthroplasties were evaluated. The 

mean age of the participants was 56.4 years (range: 
22–73). The age distribution of the participants is pre-
sented in Figure 1. The demographic characteristics 
of the participants are summarized in Table 1. The eti-
ology distribution of the participants is presented in 
Figure 2.  

The preoperative HHS values of all participants 
were less than 60. Among the four cTHA patients who 
completed 5 years of follow-up, two had excellent and 
two had good HHS results. Two cTHA patients who 
completed 3 years of follow-up had excellent HHS re-
sults, and 1 cTHA patient who completed 2 years of 
follow-up had a good HHS result. For the uTHA pa-
tients, two had good and six had excellent hip scores 
at the last follow-up. The HHS results of the hybrid THA 
patients are summarized in Figure 3 and Table 2. 

None of the participants developed clinical loos-
ening during the follow-up period.

According to the acetabular zones described by 
DeLee and Charnley (6), two cTHA patients developed 
radiolucent lines in zone I and one in zones I and III. 
None of these patients had acetabular discontinuity. 
No signs of cement fracture or failure in the acetabu-
lar components of the seven cTHA patients were ob-
served. Vertical or horizontal migration or erosion of 

 Table 1 Demographic data

Age (year) 56.4 (min: 22; max: 73)

Sex (female/male) 13/8

Side (Right/Left) 9/14

Follow-up time (month) 39 (min: 24, max: 60)

Figure 1 Distribution of age.
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the acetabular component was not observed in any of 
the 23 total hip arthroplasties.

The evaluation of the femoral components of all 
participants revealed radiolucent lines, not exceed-
ing 1 mm, in zone I in four cTHA patients and zones I 
and III in one cTHA patient. When the position of the 
femoral component was evaluated, it was observed 
that the femoral component was in varus malposition 
in 2 hips, in valgus malposition in 1 hip, and neutral in 
20 hips. Further, it was observed that the component 

was not placed in a neutral position in patients with 
radiolucencies in the femoral component. None of the 
patients developed vertical femoral component col-
lapse.

Seventeen of the hip arthroplasties evaluated in 
the study developed various complications. Two pa-
tients developed superficial infections and were treat-
ed with antibiotics. Three patients developed deep 
vein thrombosis as detected by venous Doppler ultra-
sonography. However, these patients did not show any 
signs of pulmonary embolism. Eleven patients devel-
oped ectopic bone formation. Two of these patients 
were Brooker Class 1, five were Class 2, and four were 
Class 3 (Figure 4). However, the functional capacities 
of these patients were not negatively affected. One 
patient developed a leg length discrepancy of 1.5 cm 
after the surgery. 

DISCUSSION 
The most important finding of this study was that 

the moderate-term clinical and radiological outcomes 
of uTHA patients were superior to those of cTHA and 
hybrid THA patients.

The orthopedics literature mentions important 
advantages of cemented prostheses such as superior 
initial stability; significant pain relief; reduced metal 
methacrylate use in implants, which reduces ion re-
lease; limited oncogenic effect; and good long-term 
results (1,10,11). However, they are also associated 
with problems such as intraoperative hypotension, 
sudden death, aseptic loosening of the acetabular 
component, and periprosthetic bone loss in young 
and active patients (2,3). This has led researchers to 
seek new designs, and uncemented prosthetics is 

Figure 2 Distribution of patients according to etiology.

Figure 3 Harris hip score at the last control of the patients.

 Table 2 Demographic data

Harris hip score

Cemented system Excellent: 4 (57.1%)
Good: 3 (42.9%)

Uncemented system Excellent: 6 (75%)
Good: 2 (25%)

Hybrid system Excellent: 5 (62.5%)
Good: 3 (37.5%)

Figure 4 Ectopic bone formation of patients.
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widely preferred (4). Recent studies have introduced 
hybrid systems for total hip prostheses where the ac-
etabular component is uncemented and the femoral 
component is cemented (1,11). This study aimed to 
compare the moderate-term outcomes of all three 
methods of total hip replacement performed in the 
clinic.

The literature mentions that the HHS values range 
from 89 to 95 in the long-term follow-ups of cTHA and 
uTHA patients (11–13). The results of this study were 
consistent with the literature.

Further, 1.5%–16% of uTHA patients develop an-
terior thigh pain (14,15). The thigh pain is more com-
mon with large intramedullary stems and reduced 
with small stems wide in the proximal region and nar-
row toward the distal region (16). In this study, none of 
the patients who underwent uTHA developed anterior 
thigh pain. This low prevalence might be associated 
with the limited number of patients who underwent 
uTHA and application of an appropriate femoral com-
ponent compatible with the proximal femur using an 
adequate technique.

None of the participants developed the clinical 
signs of loosening. This finding was consistent with 
the literature regarding the long-term follow-up of ce-
mented systems and the moderate-term follow-up of 
uncemented systems (17–20). 

The incidence of radiolucent lines around the ac-
etabular cup was reported to be 12.2%–40% for THA 
patients (21–24). In this study, 13% of the participants 
(three patients) developed radiolucency. Also, the ac-
etabular inclination was not found to be associated 
with radiolucency. Radiolucency was not observed in 
femoral components in a neutral position.

Stress shielding is another complication associ-
ated with femoral stems in patients followed up for 
THA (25,26). Callaghan et al. reported that 70% of the 
patients in their study developed stress shielding (27). 
In this study, stress shielding was observed in 43.4% of 
the participants. 

The literature indicates the incidence of ectopic 
bone formation after THA to be between 0.6% and 
90% (28,29). In this study, 11 patients (47%) developed 
ectopic bone formation. The reason behind this com-
plication is not yet clearly understood. However, it is 

reported to occur after excessive bone resection or se-
vere soft tissue trauma (30). The risk of heterotopic os-
sification is higher for transtrochanteric, anterolateral, 
and lateral interventions compared with posterolat-
eral interventions (31). In this study, the posterolateral 
approach was used, and no loss of function resulting 
from ectopic bone formation was observed.

Infection is one of the most important complica-
tions of THA (32). The literature reports that prophy-
lactic antibiotic therapy, duration of the surgery, flow 
systems used in operating rooms, and graft use affect 
infection rates (33). The rate of infection is reported to 
be 1%–2% after THAs (32,34). In this study, none of the 
participants developed deep infections nor required 
revision due to infection. Only two patients (8.6%) de-
veloped superficial infections.

Dislocation is reported to be one of the compli-
cations of THA most commonly requiring revision 
surgeries (35). Studies reported the incidence of dis-
location after THA to be between 0.2% and 10% (36). 
In this study, none of the patients developed disloca-
tions. This might be associated with the proper place-
ment of the acetabular and femoral components, 
careful rehabilitation, and effective patient-physician 
cooperation.

The limitations of this study were the use of ret-
rospective data from a single center and the small 
number of patients. The strength of the study was the 
comparison performed using three different methods 
in a single study.

CONCLUSIONS 

While evaluating all three methods of THA, this 
study found that the uTHA method had superior out-
comes. However, longer-term results evaluating all 
three systems are needed. We believe that the moder-
ate-term follow-up results of the study may help shed 
light on the evaluation of future long-term follow-ups.
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