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Abstract

Aims

The cemented Exeter® stem is currently considered the gold standard in hip stem prostheses due
to its excellent revision rates and patient satisfaction. This study seeks to determine whether the
uncemented Summit® stem has a comparable revision rate and functional performance.

Methods

817 consecutive patients undergoing a primary total hip replacement (THR) were retrospectively
selected in a 32-month period from January 2012 to August 2014. Patients were divided into two
groups depending on the stem type implanted. The clinical outcomes of each group were compared
using all-cause revision data and with SF12 and WOMAC scores taken pre-operatively, at two years
and at five years post THR.

Results

The likelihood of revision was almost identical (p=1.00). Exeter® had a 1.89% revision rate and
Summit® had a 1.78% revision rate. Summit® stems had slightly higher SF12 and WOMAC scores
recorded on average at each time point however these were not significantly different at five years
(p=0.1633 for SF12, p=0.7605 for WOMAC).

Conclusion

Exeter® and Summit® hip stem prostheses have similar clinical outcomes and patient satisfaction
scores at five years post THR. This large cohort study demonstrates that the uncemented Summit®
stem has an excellent profile when compared to the gold standard cemented stem in THR’s.



Introduction

Often considered as the procedure of the century, total hip arthroplasty has revolutionised the
management of hip osteoarthritis since the 1960’s’. In more recent times, there has been ongoing
debate about the benefits and risks of different fixation methods of components used in this
procedure.

Cemented femoral stems, and in particular, the Exeter® V40 prosthesis are currently considered
the gold standard stem prostheses in primary total hip replacement (THR)>™. A recent systematic
review by Moskal et al. published in 2016 suggested that there is a significant role to play for
cementless stems in THR, especially in younger patients who demonstrate improved outcomes
compared to cemented prostheses. However, older patients are at a higher risk of revision when
cementless stems are used®. A prospective multicentre study by Garcia-Cimbrelo et al. in 2018 of
485 patients receiving a Summit® stem, with a follow-up range of 2.5-6 years, found that the
Summit® stem provided excellent clinical results and had good radiographic outcomes and low
revision rates’.

This retrospective cohort study seeks to compare the clinical outcomes of the Exeter® cemented
stem and the Summit® cementless stem at a minimum of five years.

Methods

Eight hundred and seventeen patients who underwent primary THR between January 2012 and
August 2014 were included in the study. All data was gathered from the prospectively-collected
arthroplasty registry in our institution. All procedures were performed by high-volume fellowship-
trained hip arthroplasty surgeons. The surgeons in the study used either Summit® or Exeter® stems
exclusively. Patients were divided into two groups based on whether they had an Exeter® V40
femoral stem prosthesis or a Summit® femoral stem prosthesisimplanted at the time of the primary
procedure.

The Exeter group consisted of 423 patients with a cemented femoral stem (Exeter V40, Stryker
Orthopaedics, Michigan, United States) including 216 males and 207 females with a mean age of
68.07 (25-91, 6=10.80). The commonest acetabular component in this group was the uncemented
Trident® cup (n=305) followed by the cemented Rimfit® cup (n=100). Eighteen patients had
different acetabular components inserted. The Summit® group consisted of 394 patients implanted
with a cementless femoral stem (Summit® Tapered Hip System, DePuy Synthes, Johnson & Johnson,
Warsaw, Indiana, United States) including 203 males and 191 females with a mean age of 62.92 (19-

90, 6=12.76). The uncemented Pinnacle® acetabular component was used in almost all cases
(n=392).

The inclusion criteria for this study were: 1: Patients undergoing primary THR. 2: Procedure
performed between January 2012 and August 2014. 3: The femoral stem was either an Exeter® V40
or a Summit® Tapered Hip System.



Exclusion criteria for this study were procedures outside of this date range, incomplete datasets,
indication of hip fracture fixation or conversion of a dynamic hip screw to a THR.

Patients were assessed pre-operatively, two years post-operatively and at five years post-
operatively using the Short Form 12 (SF12) and Western Ontario and McMaster Universities
Osteoarthritis Index (WOMAC) health questionnaires. The SF12 is a 12 question multiple choice
guestionnaire which assesses the patients’ own perception of their general health, activities of daily
living and wellbeing®. WOMAC is used to more specifically evaluate the physical function, stiffness
and pain of hip and knee joints in patients with osteoarthritis®. SF12 and WOMAC scores were
recorded up to five years post primary THR for all patients.

Data collection was performed by examining theatre logbooks, operative notes, and the Irish
National Orthopaedic Register (INOR) database for revision data of the primary THR’s which may
have occurred up to the time of review. The reason for the revision was also verified using theatre
logbooks, operative notes and the INOR database. The review was carried out in compliance with
audit guidelines and General Data Protection Regulation (GDPR) legislation at our institution.

Stata IC 13.1 for Mac (College Station, Texas, USA) was used for data analysis. Numerical data was
presented as mean #* standard deviation and compared by t-test for 5-year SF12 and WOMAC
outcomes. Fisher’s exact test was used to compare categorical revision rate data. As there were no
significant predictors of revision among the measured parameters, there was no indication for
multivariate analysis. Therefore, a univariate analysis was used to assess the impact of stem type on
revision rates. A Kaplan-Meier curve was generated to compare the survival rates of both femoral
stem prostheses over a 5-year period using all-cause revision as the point of failure. A p-value of
<0.05 was considered to be statistically significant.

Results

Demographics

The Summit® group had a marginally younger age profile than the Exeter® group with a mean
difference of 5.15 years (62.92 v 68.07). Both groups were comparable regarding all other
demographic parameters. There was a slight male preponderance of 51.06% in the Exeter® group
and 51.52% in the Summit® group.

Revision Rates

The overall revision rate was 1.89% for the Exeter® stem and 1.78% for the Summit® stem at a
minimum of five years with no statistically significant difference on univariate analysis (p=1.00).
Mean time to revision for Summit® stems was 19.7 months compared to 31 months for Exeter®
stems. The commonest indication for revision was periprosthetic fracture (n=8), followed by
instability (n=2), infection (n=2) and limb length discrepancy (n=2).



Most of the 8 peri-prosthetic fractures occurred early, with 3 of the Exeter® and 2 of the Summit®
fractures occurring less than 6 months post-operatively. All of the remaining peri-prosthetic
fractures in both groups occurred >2 years post-operatively. One Exeter® and one Summit® stem
were revised for pain of unspecified origin. When analysing the impact of gender, operating
surgeon, articulation bearing type, hybrid or uncemented fixation type and acetabular component
type on revision rates, we found that no variable was predictive of revision.

Table 1. Demographic data for Exeter & Summit stems.

Exeter Summit Cumulative
Total 423 394 817
Gender Male/Female 216/207 203/191 419/398
Mean Age 68.07 62.92 65.59
Revised 8 (1.89%) 7 (1.78%) 15 (1.84%)
Revision Indication
Dislocation 2 0 2
Periprosthetic Fracture 4 4 8
Infection 1 1 2
Limb length discrepancy 0 2 2
Other 1 0 1
Mean time to revision 31 months 19.71 months 25.56 months

Functional Outcomes

SF12 and WOMAC scores were recorded for both prostheses at fixed time intervals preoperatively,
then again at 2-years and 5-yeas postoperatively. At the 2-year time point, the Exeter® group had
a 35% attrition rate and by the 5-year time point the attrition rate was 59%. The Summit® group
showed similar rates of attrition at 35% and 51% respectively. The SF12 and WOMAC scores for both
implant groups were comparable in their trend from preoperative to five years postoperatively
(Figures 1 & 2). A two-sample t-test with equal variances comparing the results of the Exeter® and
Summit® 5-year SF12 scores from 171 and 192 patients respectively with a 95% confidence interval
returned a p-value of 0.1633 showing that there was no significant difference between the two
groups. Likewise, a two-sample t-test with equal variances for the difference between the WOMAC
scores for the two groups returned a p-value of 0.7605. Therefore, the WOMAC scores were not
significantly different between the groups. Boxplot analysis in figure 2 and figure 3 of SF12 and
WOMAC scores for both groups at each time point illustrate very similar means, medians and
interquartile ranges for both scores at all time points.



Figure 1. SF12 boxplots for Exeter® & Summit® stems at pre-op, 2-year & 5-year time points.
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Figure 2. WOMAC boxplots for Exeter & Summit stems at pre-op, 2-year & 5-year time points.
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Kaplan-Meier Survival Estimate

The Kaplan-Meier survival estimate based on the patient data provided in this study displayed a
near-identical result for both the Exeter® and Summit® stems (Figure 3). The graph represents a
survivorship exceeding 98% for both prostheses at a minimum of 5 years.



Figure 3: Kaplan-Meier survival estimates for Exeter & Summit stems at a minimum of five years.
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Discussion

The Summit stem currently has no large-scale comparative population study of its clinical outcomes
over a long-term period. The largest studies relating to outcomes of the Summit® stem in the
current literature included 80 Japanese patients with a follow up period ranging from 48 to 66
months as well as a prospective study relating to radiographic and clinical outcomes in the Summit®
stem exclusively of 485 patients with a follow-up period of 2.5 to 6 years”°. This study included
394 patients receiving a Summit® stem implant and followed up to a minimum of five years in
comparison with 423 patients who received a cemented femoral Exeter® V40 stem, to determine
the viability of the implant against a well-known gold standard prosthesis in primary THR. We
therefore present a large cohort of Summit® stems over the longest recorded follow-up period in
the literature to date.

The outcomes were very similar between the two stems. The lack of statistically significant
difference demonstrates that the clinical outcomes as perceived by the patients in both the Exeter®
and the Summit® group were comparable. This correlates with the overall revision rates for both
stem prostheses with a 1.89% and a 1.78% revision rate for the Exeter® and Summit® groups
respectively. The Fisher’s exact test p-value of 1.00 effectively confirms the null hypothesis that
patients in either group were equally likely to require a revision procedure irrespective of the
femoral stem they had implanted.

Kaplan-Meier survival estimates for both stems were essentially the same. The cumulative
survivorship estimates remained at >98% at five years postoperatively for both prostheses.



Considering the potential advantages and disadvantages of using cemented or uncemented stems
is now an important exercise considering that the comparative results of each group were nearly
indistinguishable. Cemented stems are generally thought of as having better short-term outcomes
with less pain. This may be a consequence of earlier solid fixation of the stem to bone secondary to
interdigitation of the cement mantle into the cancellous bed!'*2,

However, there is no risk of bone cement implantation syndrome with uncemented prostheses. This
is a desirable characteristic in patients with a fragile cardiorespiratory status®3.

Cementless stems may also have a greater risk of peri-prosthetic fracture, particularly in elderly
populations®. However, with improving technology and surgical techniques, cementless stems may
have better outcomes in younger patients even though they are a more active population*.

Studies of joint registry data have shown that both Exeter® and Summit® stems perform well when
compared to other cemented and cementless stems respectively, with significantly more data
available on the Exeter® stem as it has been in use for a much longer period of time!>16,

In 2006, Yates et al. argued that although the cost of the cementless femoral stem component may
indeed be higher, it is likely that the reduction in equipment and materials used in the cementing
process and the operative time delay for cementing may counterbalance the initial outlay of the
cost of the stem?’. Others disagree with this view and believe the additional cost cannot be
justified'®. Reducing theatre time as a whole by removal of the cementing step of the procedure
may also provide cost-saving benefits to the health system as a whole by running more efficient
theatres which may be able to complete extra cases with the time saved. This also has the added
benefit of reducing patient waiting list times?*°.

The performance of the cementless implant may be improving over time as more recent studies
tend to have better patient outcomes and lower revision rates for cementless stems than was
previously described in the literature?. In 2009, a study by Hooper et al. assessing the New Zealand
national orthopaedic register with over 42,000 THR’s concluded there is a significantly lower revision
rate for cementless stems with a lower risk of prosthesis infection in the under 65 age bracket but
there is also a significantly higher revision rate for cementless stems in older age groups??.

The limitations of this study include that this is a medium term study which followed patients for
five years who have hip implants which are likely to have a life-expectancy of 20-25 years?2. The two
stems were also not implanted by the same surgeon. The patients included in the study were also
not randomised to their cohort stem.

The Exeter® and Summit® stems have comparable clinical outcomes, revision rates and patient
satisfaction at a minimum of five years. Based on the results of this medium-term study, both types
of stems should be considered thoroughly when deciding on which type of stem prosthesis to use
due to their comparable results and risk profile. Further comparative investigation over a longer
time frame is underway in our institution and may provide insight into long-term outcomes when
comparing cementless and cemented stems.
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