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Abstract

Polyethylene wear in both cemented and uncemented total hip arthroplasty (THA) lead to generation of particles with their access to
the interface which has been responsible for periprosthetic osteolysis and subsequent loosening of cup and stem. Many studies have been
published studying the pattern of polyethylene wear and its relation to the type of implant (cemented/ uncemented cup or ceramic/metal
head) used. No study in our knowledge has strictly focused on the effect of cemented versus uncemented stem on the polyethylene wear rates.
We tried to compare the polyethylene wear rates reckoned with software (Poly Ware REV 7) of ultra high molecular weight polyethylene
(UHMWPE) in hybrid and uncemented THA and its effect on complications of total hip replacements. We retrospectively reviewed pre-matched
56 patients in uncemented group with 112 patients in hybrid group on the basis of polyethylene wear rate, revision rates and clinical issues,
with mean follow up of 9.42 and 7.25 years (yrs.) respectively.

Mean polyethylene wear rate in uncemented group was 0.048 milli metres per year (mm/yr.) and it was 0.082 mm/yr. in hybrid. Wear rate
in hybrid group ceramic head (0.072mm/yr.) was significant when compared to wear rate ceramic head in uncemented group (0.053mm/yr.),
also we found significant difference of poly wear in the metallic group as well. There was no difference in stem loosening and cup osteolysis
in low wear (<.05 mm/yr.) and high wear group (>.05mm/yr.) in both uncemented and hybrid THA. The revision was significantly higher in
uncemented group but when adjusted with the age, it is equivocal. We found significant difference in polyethylene wear rates, but no significant
difference in clinical performance and revisions among the two groups of uncemented THA and hybrid THA when compared on a mid-term 8
to 10 yrs. Follow up.

Keywords: Total Hip Arthroplasty; Polywear; Uncemented THA; Hybrid THA

Abbreviations: THA: Total Hip Arthroplasty; UHMWPE: Ultra High Molecular Weight Poly Ethylene; Yrs: Years; Mm/yr: Millimetres per year;
PACS: Picture Archiving and Communication System; HHS: Harris Hip Scores; LLD: Limb Length Discrepancy

Introduction

achievement of long term implant component fixation, maintenance
of structural integrity and avoidance of aseptic loosening and
osteolysis [4]. Periprosthetic osteolysis has been one of the most

Aseptic loosening has proven to be a major cause of failure
of Total hip arthroplasty since its introduction in the late 1960s.

Efforts to reduce component loosening rates have included o i - )
common complication and leading cause of revision after primary

THA [5]. The biological consequences of polyethylene wear in both
cemented and uncemented THA leading to generation of particles
and their access to the interface has been proved which further
causes osteolysis and been responsible for high rates of failure [6,7].

alteration in component design and materials, use of porous
coated cementless fixation of cup and stem, and modifications in
bone preparation and cementing methods [1]. Uncemented THA
and hybrid prosthesis have been the preferable choice of fixation
recently which is supported by perceived higher rates of failure of
cemented THA in longer terms especially in younger patients [2,3]. Hence polyethylene wear is the predominant factor leading to
Clinical success and longevity of the THA prosthesis depends onthe  periprosthetic osteolysisand loosening of the implant with higher
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rates of failure [8-11]. Polyethylene wear has also been responsible
for causing late instability of the hips causing dislocations and
revisions [12]. Many studies have discussed the controversial
comparison of cemented and uncemented acetabular components
effect on polyethylene wear rates with some studies showing
lower wear rates in cemented THA [13,14] and some studies
showing no difference in cemented and uncemented acetabular

Table 1: Patient Pre Operative Demographic and Function.

components[15,16]. No study in our knowledge has strictly focused
on the effect of stem on the polyethylene wear rates. Keeping all the
facts the purpose of our study is to evaluate the effect of cemented
and uncemented stem as a variant on UHMWPE wear rates and its
influence on interface leading to stem loosening, clinical outcome,
revisions and complications in uncemented and hybrid THA.

Hybrid Total Hip Uncemented Total Hip
Parameters P-value
Replacement(n=112) Replacement(n=56)
Sex: Male/Female 52 40 38 18 0.171
Percentage 56.52% 43.48% 67.86% 32.14%
Mean Age in years 54.6 +12.05 46.13 +09.73 0.0001
Range 25-74 years 22-58 years
Mean Follow up 9.42 + 2.44 years 7.25 +1.64 Years 0.0001
Mean Weight in Kilograms 62.4+9.56 60.6 +8.98 0.243
ONFH with Secondary OA 101(90.17%) 45(80.35%) 0.635
Dysplastic Hips 0
Diagnosis Post Traumatic Hips 0
Septic Sequelae 004(3.58%) 07(12.50%) 0.041
Inflammatory Arthritis 007(6.25) 04(7.15%) 0.837
Preoperative Harris Hip Score 69.72 +4.63 68.93 £ 5.56 0.332
Standard Liner 81 46 0.606
Liner
Elevated Liner 31 10 0.269

Materials

After obtaining ratification from the IRB, we retrospectively
reviewed all the patients who underwent uncemented or hybrid
THA between1999 to 2008 following strict exclusion criteria of
revision cases, patients lost to follow up and patients with follow
up less than 4 years. All the patients were matched for preoperative
demographic factors except for age which could not be matched.
56 patients were in uncemented group, with 38 males and 18
females, the mean age was 46.13 (ranging from 22-58). Of the 92
patients (112 hips) in hybrid group with 52 males and 40 females,
the mean age was 54.6 (ranging from 25-74) (Table 1). All the
cases were operated by same senior surgeon using postero-lateral
approach with standard postoperative rehabilitation programme.
Uncemented THA received Zimmer uncemented triology cup and
versus midcourt stem. Hybrid THA received Zimmer uncemented
trilogy cup and cemented Versys heritage (V/H) stem. Modern
cementing techniques with lavage and pressurization with cement
gun was used in each hybrid case.

All the cases had ultra high molecular weight polyethylene as
the liner (UHMWPE) with 28 mm head size in both ceramic as well
as metallic head. The effect of liner thickness and acetabular cup
positioning on wear rates has been negated in view of randomization
as all the cases being done by the same surgeon in both the groups
and in view of recent studies [17,18]. Patients were followed up
radiologically and clinically at each follow up with mean follow
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up of 7.25 years for uncemented group and 9.42 years for hybrid
group. The decision for the uncemented and revision hybrid THA
was not random in lieu taken on the basis of preoperative planning
considering bone stock, type of femoral stem (Dorr classification
of proximal femur) [19] and Intraoperative assessment of the stem
fixation. Polyethylene wear was assessed at each follow up using
Poly Ware software (Poly Ware REV 7). All the values were taken
twice at each follow up by two individual and at two weeks interval
to negate the effect of inter-observer and intra-observer variation
and wear rates calculated with the average of final values at the
final follow up.

Digitalized images of all radiographs were acquired using a
picture archiving and communication system (PACS) (Infinite,
Seoul, South Korea). Osteolysis was assessed on the most recent
AP and lateral films by the presence of lucent lines as described
by DeLee and Charnley for cup and Gruen, McNeice and Amstutz
[20] for the stem. Results were assessed on the basis of final
follow up acetabular liner wear in ceramic or metallic head
and hence calculated wear rate for both the groups effecting
the stem interface, Harris hip scores (HHS), revision rates, and
complications. Radiological assessment was done for loosening of
stem Barracks cement grading [21], Harris criteria of loosening
[22], cup migration and cup osteolysis. All the statistics were
calculated using SPSS software, version 20.0 [Chicago, IL, USA].
Results were appraised and compared between two groups with
null hypothesis with significance p<0.05. chi-square test used for
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categorical variables. Multiple regression analysis was applied for
the poly wear rate comparison to negate the effect of confounding
variables which could not be pre-matched.

Results

Patients in both the groups were pre-matched for the
confounding factors except for the age as the decision was
clearly based on the previous studies with hybrid THA in older
patients as compared to younger for uncemented THA. There
were no intraoperative complications like iatrogenic fractures in
uncemented and pulmonary embolism in cemented group with no
perioperative death. The revisions, the cases lost to follow up and

the cases with follow up less than 4 years were excluded from the
study.

Rates of Wear

Cup Osteolysis and stem loosening: The mean rates of wear in
hybrid group THA was 0.082 mm/yr. as compared to 0.048 mm/
yr. in uncemented group patients. Polyethylene wear rates in
uncemented group were compared with hybrid group with respect
to ceramic and metallic heads in both the groups. It was found that
polyethylene wear rates in ceramic head was more in hybrid group
(0.072) as compared to uncemented group (0.053) (p=<0.0001)
and was statistically significant (Table 2-4).

Table 2: Comparison of Results between Hybrid and Uncemented Total Hip Replacement

Parameters Hybrid Total Hip Uncemented Total Hip P- Value
Replacement(n=112) Replacement(n=56)
Post operative Harris Hip Score 92.1+6.71 92.36 £6.17 0.83
Revision rate(Percentage) 1(1.78%) 3(8.92%) 0.08
Average Liner Wear rate(millimeter
per year) POLYWARE 0.082 £ 0.024 0.048 £ 0.018 <0.0001
Table 3: Comparison of Complications between Hybrid and Uncemented Total Hip Replacement.
Lo Hybrid Total Hip Uncemented Total Hip
(B D Replacement(n=112) Replacement(n=56) OVELLE
Infection (Percentage) 1(0.89%) 2(3.57%) 0.227
Dislocation (Percentage) 1(0.89%) 1(1.78%) 0.620
Limb Length Discrepancy 00 1(1.78%) 0160
(Percentage)
Heterotopic Ossification N o
(Percentage) 16(14.2%) 6(10.71%) 0.569
Cup Migration (Percentage) 00 0 -
Stem Loosening (Percentage) 00 0 --
Table 4: Polyethylene Wear Comparison in Hybrid and Uncemented Total Hip Replacement.
Prosthetic Head Used Hybrid Total Hip Replacement(n=112) Uncemented Total Hip Replacement(n=56) P-Value
Number Wear Number Wear 0.0001
Ceramic
008 0.072 +0.08 032 0.053 +0.0164
Number Wear Number Wear 0.0001
Metallic
104 0.092 + 0.034 024 0.039 +0.017

Harris hip scores were recorded at each follow up and
final Harris hip scores were compared in both the groups. The
preoperative HHS in uncemented and hybrid THA was 68.93 and
69.72 respectively. Mean last follow up Harris hip score in hybrid
group was 92.1 and in uncemented group was 92.36 with no
significant difference in both groups (Tables 1 & 3).

Revision

Both the groups were compared with respect to the revisions
with hybrid group having 1 (1.78%) and uncemented group having
3 revision surgeries (8.92%). Revision in hybrid group was due
to infection. Out of 3 revisions in uncemented group, one each for
LLD, infection and recurrent dislocation whereas 1patients had
reoperation for acute infection for which surgical debridement
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was done. When adjusted with age we did not find any significant
difference between the two revision rates (Tables 2 & 3).

Complications

Both the groups were compared with respect to complications
like infection, dislocation, limb length discrepancy, heterotopic
ossification, cup migration and stem loosening. There was one
case of infection (0.89%) in hybrid and two cases in uncemented
(3.57%). There was one case of dislocation in both the groups.
One case of limb length discrepancy (1.78%) whereas no such
case was present in hybrid group. 16 cases (14.2%) were present
for heterotopic ossificans in hybrid group and 6 (10.71%) were
present in uncemented group. No significant difference was found
for any of these complications (Table 2).

2730



Lokesh Gudda Naik. Biomed ] Sci & Tech Res

Volume 2- Issue 4: 2018

Discussion

In this retrospective study we tried to compare the polyethylene
wear rates in both the groups of uncemented THA and hybrid THA.
Onsten et al. [23] and Stambough et al. [24] in their studies have
shown the trend of decreasing wear rates with time. Polyethylene
wear rates in uncemented group were .05 mm/yr. Perez et al. [25]
and Berger et al. [26] have shown the wear rate of 0.25 mm/yr. And
0.16 mm/yr. in uncemented THA. The high average wear rate in
these studies as compared to ours can be accounted for the younger
population and comparatively shorter follow up in these studies.
Polyethylene wear in hybrid group was 0.145mm/yr. We did not
find any long term follow up study about polyethylene wear rates in
hybrid THA except for study by Poole et al. [27] and Hernandez et
al. [28]. They have shown wear rate of 0.173mm/yr and 0.15mm/
yr respectively. In a recent review of literature by Dumbleton et al.
[4] it was predicted that wear rates > 0.1 mm/yr is shown to have
greater risk of osteolysis and eventual loosening.

In our study we found there is no significant correlation
between stem loosening and cup osteolysis with wear rates in both
hybrid as well as uncemented THA. Sochart et al. [6] and Barrack
et al. [29] have shown increased loosening rates of Charnley type
prosthesis and cup osteolysis respectively with increasing wear.
The difference in the results can be attributed to the lower overall
wear rates in our study and the fact that we did not encounter
any case of significant implant loosening in our study groups. The
mean wear rates in hybrid THA in ceramic on polyethylene cases
are higher when compared to ceramic on polyethylene cases in
uncemented THA. Hernandez et al. [28] have shown the hybrid
wear rates of 0.15 mm/yr which is lower as compared to 0.22 mm/
yr in uncemented THA. Hernandez et al. [28] also show that the
cement may help to absorb some of the stresses, and thus reduce
the forces within the polyethylene initially but with the mid to long
term follow up, this effect seems to nullify.

The same finding was also confirmed by Hartofilakidis et al.
[15] in their study. We did not find any other study in literature
for comparison but higher mean rates in hybrid THA in our study
can be construed for the haphazard distribution of cases with
lower number of ceramic head cases in hybrid group. Revisions
in uncemented hips were significant as compared to hybrid THA
but not significant when adjusted to the age which seems to be the
playing confounding variable here. A study by Hooper et al. [30], the
authors found lower overall revision rates of hybrid when compared
to uncemented. Our results were similar to the study by McMinn et
al. [31] as he also suspected the possibility of confounding variable
present in his study. Good mid to long term results and outcomes
have already been proved for hybrid THA. [32-34]. Though short
term studies have shown hybrid THA better than uncemented THA
in clinical perspective but we did not find any significant difference
in both the groups clinically on the basis of HHS comparison in our
study.

There are several limitations in our study. First of all, being
a retrospective study design, it is never as ideal as randomized
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controlled trial. The number of cases in hybrid group outweighs
the number of case in uncemented group. We could not match the
age although we reckoned and construed on the adjusted values
only. Also the activity of the patients have been matched by pre
HHS, we believe the results are not affected by this factor. We did
not have enough chronological year wise follow up data of all the
cases to comment on the pattern of the wear with respect to time.
Possibility of type 1 error should be speculated always before any
consideration. The strength of our study includes strict patient
inclusion criteria with all the patients being operated by same
surgeon at same institute using similar instrumentation in each
case in both the groups. Also we strictly focus on polyethylene wear
with stem as a variant in our study.

Conclusion

We found significant difference in polyethylene wear rates in
Hybrid and Uncemented groups. But no significant difference found
with respect to, clinical performance and revisions among the two
groups of uncemented THA and hybrid THA when compared on a
long term follow up basis. In our study we did not encounter any
cases with definite implant loosening so the effect of polyethylene
wear on implant loosening cannot be commented upon. More long
term trials and complete year wise follow up data is required for
further evaluation of the pattern of the polyethylene wear.
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