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A B S T R A C T

Purpose: Aseptic loosening (AL) has been reported to be one of the most frequent complications in Total Knee
Arthroplasty (TKA) and Total Hip Arthroplasty (THA). The aim of this study was to identify the effects of gender,
current tobacco use and BMI on the incidence of AL and implant survival time in THA and TKA.
Methods: Between July 2012 and December 2016 all patients that were diagnosed with an AL of a primary THA
or primary TKA and underwent revision surgery at a single institution were retrospectively reviewed for this
study. For each patient gender, current tobacco use, BMI, and implant survival time were obtained from the
medical records.
Results: 202 patients with 85 THA and 117 TKA were included in this study. There was no impact of the gender
on implant survival times (p > 0.05) in THA and TKA. In the TKA group current tobacco use was associated
with a significant shorter implant survival time (p < 0.05). For THA and TKA with cemented stem fixation a
significant increase of AL was seen in overweight compared to normal weight patients (p < 0.05) and in obese
compared to normal weight patients (p < 0.05).
Conclusion: The results demonstrate that current tobacco use and elevated BMI are associated with increased
rates of AL in TKA. Also, in THA with cemented stem fixation an elevated BMI is associated with an increased
incidence of AL.

1. Introduction

Aseptic loosening (AL) remains one of the most frequent modes of
failure in Total Knee Arthroplasty (31%–44%) and Total Hip
Arthroplasty (55%).1–3 Various theories for the emergence of AL have
been proposed and obesity has been described as an important factor
influencing the outcome after Total Hip Arthroplasty (THA) and Total
Knee Arthroplasty (TKA).4–6 Within various definitions of obesity the
Body Mass index (BMI) is one of the most frequently used measures.
The influence of an elevated BMI on AL in THA and TKA has been
discussed controversially in literature. Some authors have reported an
elevated BMI as a predictor of AL in THA and TKA.4,7,8 However, in
several studies no association between obesity and AL of THA and TKA
was seen.6,9 In summary, there is insufficient evidence on the effects of
an elevated BMI on AL in THA and TKA.7

The influence of gender on the outcome after THA and TKA, as well
as the implant survival time is still unclear. Some authors reported
higher failure rates after THA in men compared to women,10 other

authors found no differences between woman and men.11 Also, tobacco
use is considered as a risk factor for AL in THA and TKA. However, the
influence of tobacco use on the survival time of TKA and THA remains
subject of controversial discussion.12,13

Aim of this study is to evaluate the influence of gender, current
tobacco use and BMI on incidence of AL and on implant survival time in
THA and TKA.

1.1. Patients and methods

All patients undergoing revision surgery due to an AL of a primary
THA or primary TKA between July 2012 and December 2016 were
included in this study. The appropriate ethics committee approved this
retrospective study.

. The diagnosis of AL was suspected in cases with a periimplant
lucency of greater than 2mm14 in serial anteroposterior and lateral
radiographs in absence of local or systemic signs of an infection. Di-
agnosis was confirmed by the serologic parameter CRP within normal
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limits in combination with a negative result of a microbiologic testing
of a synovial fluid aspiration according to Schiffner et al.15 These tests
were performed in all patients. To allow a retrospective control of the
diagnosis soft tissue samples were obtained in all cases during the re-
vision surgery and were subjected to a microbiological analysis. In none
of the patients diagnosed with implant loosening bacterial growth was
detected in these soft tissue samples. For each patient included the
following data were collected from the medical record: gender, age,
BMI, current smoking, and implant survival time. The BMI was calcu-
lated for each patient and according to the World Health Organisation
(WHO) patients were categorized into three groups: normal (BMI
19–24.9 kg/m2), overweight (BMI 25–29.9 kg/m2), and obese (BMI >
30 kg/m2). Implant survival time was defined as time between the
primary arthroplasty and the date of revision surgery for AL. Also, the
type of fixation was grouped into cemented and non-cemented fixation
for all cases.

For statistical analysis Kruskal-Wallis non-parametric test followed
by the post-hoc Dunn's test and the chi-squared test was used to com-
pare categorical variables using SPSS software pack (version 23, IBM,
New York, USA). P value < 0.05 was considered for statistic sig-
nificance.

2. Results

In this study 202 patients were included. This group consisted of 85
with a THA and 117 patients with a TKA. Of the 85 patients included
with a THA 39 stems were implanted cemented (12 normal weight, 14
overweight, 13 obese) and 46 stems with non-cemented (16 normal
weight, 19 overweight, 11 obese) stem fixation. The demographic data
are displayed in Table 1. All cups were implanted uncemented. All TKA
were implanted in a cemented fixation technique.

There were no significant gender associated differences in implant
survival time (p > 0.05) in THA as well as TKA groups. Furthermore,
no significant difference in the mean BMI between women and men in
the THA and TKA groups (p > 0.05) could be observed. Current to-
bacco use in TKA group was associated with significantly shorter im-
plant survival time (Table 2., p < 0.05). In the THA group no differ-
ence in implant survival time between current smokers and non-
smokers was seen (p > 0.05).

The mean survival time in the TKA group was 12.2 (± 3.2) and
13.8 years (± 3.6).in THA group. Cemented THA had a mean survival
time of 13.1 (± 2.4),and 14,5 (± 3.2) years for uncemented THA. The
THA overall survival time subdivided by the BMI groups is shown in
Fig. 1. There was no significant difference between normal group,
overweight group, and obese group (p > 0.05).

A further evaluation according to the stem fixation type of THA and
survival time was carried out (Fig. 2). In the uncemented group
(n=46) no difference in survival time between the BMI groups was
seen (p > 0.05). However, there were significant differences for the
survival times of cemented THA according to the BMI group with a
significant decrease of survival times with higher BMI. Overweight and
obese group had significant shorter implant survival times compared to
the adjacent lower BMI group (p < 0.05).

Within the TKA group a significant difference in implant survival
time between normal weight versus overweight and normal weight
versus obese (p < 0.05) was observed for AL (Fig. 3).

3. Discussion

Various host factors that may influence the incidence of AL have
been reported.6 In this study the influence of gender, tobacco use, and
BMI on the incidence of AL and on implant survival time after THA and
TKA have been analyzed.

Table 1
Demographic data.

TKA THA

n 117 85
age (years) 72,5 ± 8.8 75.3 ± 8.1
⃠BMI (kg/m2) 25.9 ± 3.1 25.9 ± 3.1
woman 80 47
men 37 38
Current smokers 74 50
whitebloodcells (synovialfluid) 1313 (range 100-

2308)
1900 (range 208-
2884)

Table 2
Survival time THA and TKA (years ±SD).

survival time TKA survival time THA

current smoker 9.3 ± 1.1 13.6 ± 3.5
none smoker 14.2 ± 2.1 14.1 ± 4.3

Fig. 1. Mean survival time THA (Years).

Fig. 2. Stem fixation type and mean survival time THA (Years).

Fig. 3. Mean survival time TKA (Years).
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Within the limitations of this study no significant gender associated
differences in implant survival time (p > 0.05) could be observed for
THA as well as TKA. This finding is subject of controversial discussion
within the available literature. In a systematic review Cherian et al.6

reported no relationship between gender and AL in TKA, however in
THA male gender was associated with an increased risk of AL. With a
mean follow-up of 3.0 years Inacio et al.16 stated significantly higher
risk of AL following THA in women compared to men. However, in a
prospective study with a mean follow up of 11.3 years Kostamo et al.11

found no significant differences in the incidence of AL and implant
survivorship in THA between men and woman. These controversial
results may be a result of different follow-up-times and inhomogeneous
study designs. In contrast to most other studies, in the current study all
THA and TKA patients were undergoing the same diagnostic algorithm
for AL according to Schiffner et al.15

The impact of tobacco use on the incidence of AL and implant
survival time is discussed controversially in literature. Meldrum et al.17

reported a significantly higher rate of component revision with shorter
survival time in THA in smokers. Bedard et al.12 demonstrated that
smoking significantly increases the risk of infection and reoperation
after TKA. In our study current tobacco use was associated with a sig-
nificantly shorter implant survival time after TKA. However, in the THA
group no association was seen between current smoking and survival
time. These results are in line with Khan et al.13 They found no dif-
ferences in the revision rates of THA between none smokers, current
smokers and former smokers. These results are contradictory. Never-
theless, based on these results current smoking seems to represent a risk
factor for shorter implant survival time after TKA. This correlation was
not seen for THA. In this study no information on former tobacco use
was available. Further studies are needed to determine effects of former
and current smoking habits to AL in THA and TKA.

The impact of obesity on the complication rates of THA and TKA is
subject of controversial debate in current literature.5,7 Wagner et al.7

evaluated the influence of BMI on reoperation and complication rate
after TKA and found a strong association between BMI and the risk of
AL. Compared to patients with normal weight obese patients showed a
significantly increased risk for AL of TKA. In a meta-analysis Kerkhoffs
et al.18 demonstrated an increased implant revision rate of TKA in obese
patients. However, other authors6,9,19 did not observe an influence of
obesity on the incidence of AL in TKA. Even though the mechanical load
increases with an elevated body weight, a lower activity levels in obese
patient could account for the missing impact of BMI on AL in these
studies.4 In this study we observed a significant difference in the im-
plant survival times of TKA between normal weight, overweight, and
obese patients.

Various studies evaluated the impact of obesity on complication rate
following THA.5,6,20 In this study no significant impact of BMI on the
incidence of AL in THA was observed. The results are in accordance
with Andrew et al.5 who reported no significant difference in incidence
of AL between normal weight and obese patients at a five-year follow
up. In a systematic review carried out by Cherian et al.6 obesity was not
associated with an increased risk of AL in THA. However, one major
limitation of these studies represents the short follow-up time. With a
follow-up of 10 years Munger et al.8 described a significant correlation
between BMI and aseptic stem loosening in THA. In the current study
the mean time to AL observed was 13.8 (± 3.6) years. Overall, long
follow-up times seem to be desirable to detect AL in cohorts of patients
with THA. as demonstrated in our study. Due to the design of the
current study the individual implant survival rate can be determined
precisely.

In this study a significant impact of BMI on implant survival time
was seen for cemented THA. In this group with increasing BMI the
implant survival rate decreased significantly (p < 0.05). This effect
was not present in uncemented THA. These findings suggest that the
type of stem fixation plays an important role in patients with an ele-
vated BMI. These results are in accordance with the findings by Melloh

et al.,21 who presented an increase in the risk of AL of cemented hip
stems by 3% for each additional unit of BMI. On the contrary, the
current study demonstrated no significant impact of BMI on AL in un-
cemented THA. In accordance to these findings Stihsen et al.22 showed
that a high BMI does not trigger progressive cementless stem migration.

This study has some limitations, such as its retrospective design and
relatively low sample size. Also, due to the design there are no in-
formation about further comorbidity of the patients and the level of
physical activities. The study did not adjust for differences in implant
designs in THA and TKA.

Our results support the assumption that a high BMI and current
tobacco use are associated with an increased risk for AL and shorter
implant survival time in TKA. For THA no significant correlation was
found between current tobacco use or BMI and incidence of AL or im-
plant survival time. However, in cemented stem fixation of THA a high
BMI significantly increases the risk of aseptic stem loosening. Further
studies including larger numbers of patients, a prospective study de-
sign, longer follow up times, and adjustment for different implant de-
signs of THA and TKA are needed to support these results.

4. Conclusion

The results demonstrate that current tobacco use and elevated BMI
are related to increased rates of AL in TKA. Also, THA with cemented
stem fixation and elevated BMI is associated with an increased in-
cidence of AL.
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