
H ip fractures in the elderly are a global problem 
that is increasing,  and such cases are becoming 

a substantial socioeconomic burden on healthcare sys-
tems [1].  For the treatment of displaced femoral neck 
fractures,  hip arthroplasties including bipolar hemiar-
throplasty (BHA) and total hip arthroplasty have pro-
vided good results compared to internal fixation,  
allowing earlier mobilization,  fewer reoperations,  and 
better functional outcomes [2 , 3].  However,  when it is 
necessary to fix a BHA implant to the bone of the femur,  
the decision whether to use a cementless or cemented 

stem still depends on the surgeon’s discretion,  and the 
selection remains controversial [4-6].

Traditionally,  a cemented stem is preferred in elderly 
patients [7].  However,  cementless stems have the 
advantages of reduced blood loss,  shorter operative time,  
and a lower risk of cardiovascular events associated with 
cement use [4 , 5 , 8 , 9],  and their use in total hip arthro-
plasty is increasing worldwide [10].  Several cementless 
stems have been designed to provide better integration 
with the bone [11].  However,  the use of a cementless 
stem poses a higher risk of intraoperative and postoper-
ative periprosthetic fractures compared to cemented 
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stems [8 , 12 , 13],  and guidelines in the U.S.  and UK 
recommend the use of cemented stems for hip fractures 
in elderly patients [14 , 15].  The guidelines in Japan for 
the management of hip fractures were revised in 2021 to 
recommend the use of a cemented stem in cases of bone 
fragility [16].  The use of cemented stems in Japan may 
thus increase in accord with the revised guidelines.

The application of cemented stems requires a spe-
cialized technique known as the “modern cement tech-
nique” to achieve good long-term results [17-19].  The 
choice of whether to use a cemented stem or a cement-
less stem is likely to involve multiple factors,  including 
the surgeon and senior surgeons’ policies,  preferences,  
specialty,  and experience.  We speculated that a survey 
of general orthopedic surgeons’ current stem selection 
strategy,  their concerns about using cemented stems,  
and factors affecting surgeons’ confidence in their abil-
ity to supervise cemented stems would provide helpful 
information about the use of cemented stems.  In this 
study,  we conducted a web-based questionnaire survey 
about stem selection in a ‘super-aging’ prefectural area 
in Japan (in which 38.1% of the population is > 65 years 
old) [20],  and we obtained important data regarding 
the stems used for femoral neck fractures by hip sur-
geons after the 2021 revision of the guidelines.

Materials and Methods

A web-based questionnaire was distributed via 
Google Forms to orthopedic surgeons working in med-
ical institutions (including university hospitals,  com-
munity hospitals,  and clinics) in Akita prefecture (pop-
ulation ~ 930,000).  The questionnaire was designed by 
three orthopedic surgeons who specialize in hip joints 
and are board-certified by the Japanese Orthopedic 
Association; it was comprised of the 15 questions pre-
sented in Table 1.

We surveyed the participating surgeons’ characteris-
tics,  their experience with BHA and cemented stems,  
their current first choice of stem fixation,  complica-
tions,  concerns about cemented stem usage,  and the 
surgeons’ feelings about their ability to coach other 
orthopedic surgeons on the use of a cemented stem.  We 
classified the surgeons’ experience with BHA and their 
experience with cemented stems into four categories:  
0,  1-10,  11-50,  and ≥ 51 cases.  The survey was con-
ducted from January 14-to February 28,  2022.  All col-
lected questionnaires were tabulated by one of the 

authors (T.M.).
We also examined the femoral stems used in BHAs 

by hip surgeons for femoral neck fractures from January 
to December 2021 at nine institutions.  We classified the 
femoral stems according to the cementless and cement-
less short stem classifications described by Khanuja et al.  
[21 , 22].  Cemented and full hydroxyapatite (HA)-
coated stems were also classified separately.

All continuous variables are expressed as the mean ± 
standard deviation (SD),  and categorical variables are 
expressed as percentages.  The χ2-test or Fisher’s exact 
test were used to assess the difference in proportions.  A 
multiple logistic regression analysis was performed to 
identify factors associated with the surgeons’ confidence 
in their ability to teach the use of cemented stems to 
other orthopedic surgeons.  Sensitivity and specificity of 
the number of cemented stem cases required for sur-
geons to procure enough experience to coach other 
surgeons on cemented stems was calculated.  The results 
were verified using R ver. 3.6.2 (R Foundation for 
Statistical Computing,  Vienna,  Austria).  Statistical 
significance was set at p < 0.05.

Ethical approval for this study was obtained from the 
Institutional Review Board of Tazawako Hospital 
(approval No.  2022-3).  This study was conducted in 
accord with the principles of the Declaration of Helsinki.  
All procedures were carried out with the adequate 
understanding and written consent of each subject.

Results

Questionnaire. A total of 94 orthopedic surgeons 
(86 males and eight females) from 27 facilities com-
pleted the questionnaire during the study period,  pro-
viding a response rate of 53.7%.  Fifteen of the surgeons 
were in practice at a university hospital,  74 were at 22 
community hospitals,  and the remaining five surgeons 
were at five private clinics.  The mean number of years 
of experience as an orthopedic surgeon was 16.6 (1-45) 
years,  and the surgeons’ specialty areas were the spine 
(22.3%),  knee (17%),  hip (16%),  upper extremities 
(11.7%),  foot (5.3%),  and ‘other’ (27.7%) (Fig. 1).

Figure 2 shows the percentage of cases of BHA and 
cemented stems.  Among the 94 surgeons,  83.0% had 
performed 11 or more BHAs.  However,  38.3% of the 
surgeons had never performed a cemented stem BHA,  
and 44.7% had performed only 1-10 such cases.  Thus,  
83.0% of the orthopedic surgeons had performed fewer 
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than 10 BHAs with cemented stems.
In response to Q.5 on the questionnaire (“What is 

your current first choice of cement or cementless fixation 
of femoral stem in BHA?”),  97.8% of the surgeons 
responded that a cementless stem was their current first 

choice for use in a BHA.  In response to Q. 6 (“The reason 
of current femoral stem fixation choice”),  the most 
common reason for choosing cementless fixation was 
familiarity with the technique (88.2%) followed by fewer 
complications (18.1%),  a longer survival rate (5.4%),  
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Table 1　 The questionnaire distributed to orthopedic surgeons in Akita, Japan in January/February 2022 regarding their use of and 
thoughts concerning the use of cemented and cementless stems in bipolar hemiarthroplasty

 Q.1　How many years of experience do you have as an orthopedic surgeon ? (free description)

 Q.2　What is your orthopedic specialty areas ?
□ Spine　　□ Hip　　□ Upper limb　　□ Knee　　□ Foot & Ankle　　□ Other

 Q.3　How many BHA have you performed ?
□ >50　　□ 11-50　　□ 1-10　　□ 0

 Q.4　How many surgeries using cemented femoral stem have you performed ?
□ >50　　□ 11-50　　□ 1-10　　□ 0

 Q.5　What is your current first choice of cement or cementless fixation of femoral stem in BHA ?
□ cement　□ cementless

 Q.6　The reason of current femoral stem fixation choice (multiple choice)
□ familiar technique  □ good initial stability  □ longer survival rate
□ less complication  □ other (free description)

 Q.7　Have you experienced any complications with cementless femoral stems?
□ Yes　□ No

 Q.8　If yes in Q.5,  what complications have you experienced ? (multiple choice)
□ intraoperative or early postoperative periprosthetic fracture  □ subsidence
□ loosening   □ malposition of implant  □ other (free description)

 Q.9　Which of the following cases would you consider using cemented stem ? (multiple choice)
□ wide femoral canal  □ porotic bone   □ comminuted fractures
□ other (free description) □ do not use cemented stem

Q.10　Have you experienced any complications with cemented femoral stems ?
□ Yes　□ No

Q.11　If yes in Q.9,  what complications have you experienced ? (multiple choice)
□ intraoperative or early postoperative periprosthetic fracture  □ subsidence
□ loosening   □ malposition of implant  □ other (free description)

Q.12　What are your concerns about using cemented femoral stem ? (multiple choice)
□ cement technique  □ implant position   □ cement-hardened before stem insertion
□ longer operation time □ BCIS    □ other (free description)

Q.13　Will you increase the use of cemented femoral stem according to revised national guidelines ?
□ Yes,  I will firstly choose cemented stem    □ Yes,  I will increase the cemented stem
□ Partly agree,  I will choose cemented stem if necessary   □ No,  I will only use cementless stem.

Q.14　Can you instruct cemented stem to other orthopedic surgeons ?
□ Yes　　□ Possible,  depending on experience of surgeon　　□ No

Q.15　What are your concerns about instructing cemented stem ? (multiple choice)
□ management of intraoperative fracture  □ management of implant-malposition
□ less experience of cemented stem  □ other (free description)

BHA,  bipolar hemiarthroplasty; BCIS,  bone cement implantation syndrome



and good initial stability (3.2%) (Table 2).  The free-de-
scription section of the questionnaire revealed surgeons’ 
unfamiliarity with cemented stems,  not feeling the 
necessity of using cemented stems,  and concern about 
pulmonary embolization with cemented stems.  In 
response to Q.7 (“Have you experienced any complica-
tions with cementless femoral stems?”),  57.4% of the 
surgeons responded that they experienced complica-
tions during the cementless stem procedure,  whereas in 
response to Q.10 (“Have you experienced any complica-

tions with cemented femoral stems?”),  only 17.0% 
described encountering complications during the use of 
a cemented stem.

Table 3 summarizes the results of the comparison of 
the experienced complication rate between the cement-
less and cemented stems.  Regarding their use of 
cementless stems,  significantly more of the respondents 
described an intraoperative or early postoperative peri-
prosthetic fracture (75.9% vs.  12.5%,  p < 0.001) and 
subsidence (37.0% vs.  0%,  p = 0.003).  However,  the 
following were significantly more common in the use of 
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Table 2　 The surgeonsʼ responses to the questionnaireʼs multiple-choice items

Questionnaire item Answer Values (%) Questionnaire item Answer Values (%)

Q.6 The reason of  
current femoral stem 
fixation choice

Familiar technique 88.2% Q.12 Concerns about 
using cemented stem

Cement technique 60.6%
Good initial stability 3.2% Implant position 48.9%
Longer survival rate 5.4% Cement trouble 54.2%
Less complication 18.1% Longer operation time 21.3%

BCIS 43.6%
Q.9 Favorable case of 
cemented stem

Wide femoral canal 48.9% Q.15 Concerns about 
instructing cemented 
stem

Management of fracture 8.5%
Porotic bone 34.0% Management of malposition 30.9%
Comminuted fractures 26.6% Less experience 41.5%
Do not use cemented stem 18.1%

BHA,  bipolar hemiarthroplasty; BCIS,  bone cement implantation syndrome

Table 3　 Comparison of the proportion of orthopedic surgeons who experienced complications 
between cementless and cemented stems in bipolar hemiarthroplasty

Cementless Cemented P-value

N 54 16
intraoperative or early postoperative periprosthetic fracture 41 (75.9)  2 (12.5) <0.001
Subsidence 20 (37.0)  0 (   0) 0.003
Loosening  8 (14.8)  1 ( 6.3) 0.369
Malposition of implant  1 ( 1.9)  6 (37.5) <0.001
Others  4 ( 7.4) 11 (68.8) <0.001

Data are n (%).

■ < 5 ys 　■ 5‒10 ys　■ 10‒15 ys
■ 15‒20 ys　■ > 20 ys

■ spine 　■ hip
■ knee 　■ upper extremity
■ foot 　■ other

a b

17 .0%42 .6%

5.3%

27.7%
16 .0%

13 .8%
10 .6%

11.7%

22 .3%

17 .0%

16 .0%

Fig. 1　 The experience and specialty areas of the orthopedic 
surgeons who responded to the study questionnaire.  a,  The ortho-
pedic surgeonsʼ years of experience (n=94); b,  The surgeonsʼ 
specialty areas.  ys,  years.

■ 0　■ 1‒10　■ 11‒50　■ ≥51 ■ 0　■ 1‒10　■ 11‒50　■ ≥51
a b

42 .6%

5.3%

10.6%

40.4%

6.4%

11.7%

38 .3%

44 .7%

Fig. 2　 The percentage of cases of bipolar hemiarthroplasty 
(BHA) and cemented stems.  a,  BHA cases; b,  Cases in which a 
cemented stem was used in a BHA.



cemented stems: malposition of the implant (1.9% vs.  
37.5%, p < 0.001) and other complications (7.4% vs.  
68.8%,  p < 0.001).  Other complications involved prob-
lems with the cementing techniques,  such as early 
cement hardening and a lack of cement mantle.  In 
response to Q. 9 (“Which of the following cases would 
you consider using cemented stem?”),  a wide femoral 
canal was most common (48.9%),  followed by porotic 
bone (34.0%),  comminuted fracture (26.6%),  and the 
response that the surgeon did not use a cemented stem 
(18.1%) (Table 2).

Concerning Q.12 (“What are your concerns about 
using cemented femoral stem?”),  the cement technique 
was the most often-cited concern about using a cemented 
stem (60.6%) (Table 2).  Regarding Q.13 (“Will you 
increase the use of cemented femoral stem according to 
revised national guidelines?”),  most of the surgeons still 
preferred using cementless stems (partly agree: “I will 
choose a cemented stem if necessary”: 83.0%; “I use 
only cementless stems”: 2.1%) (Fig. 3).  Regarding Q.14 
(“Can you instruct cemented stem to other orthopedic 
surgeons?”),  39.3% of the respondents answered that 
they felt that they could instruct other surgeons about 
how to use a cemented stem,  and 91.3% of the facilities 
(23 facilities in total without clinics) were affiliated with 
the surgeons who provided this answer (Fig. 3).  In 
response to Q.15 (“What are your concerns about 
instructing cemented stem?”),  feeling insufficiently 
experienced was the most common concern about 
instructing other surgeons on the use of a cemented 
stem (41.5%),  followed by the management of implant 
malposition (30.9%) (Table 2).

The univariable analysis identified the following as 
factors that are significantly associated with the respon-
dents’ capability to instruct other surgeons about the use 
of cemented stems: the years of experience as an ortho-
pedic surgeon (odds ratio [OR] 1.10,  p < 0.001),  status 
as a hip surgeon (OR 17.82,  p < 0.001),  the number of 

BHA surgeries performed (OR 2.44,  p = 0.005),  and the 
number of surgeries using a cemented stem (OR 13.31,  
p < 0.001).  The multivariable analysis revealed the num-
ber of years of experience as an orthopedic surgeon 
(OR 1.10,  p = 0.005) and the number of surgeries using 
a cemented stem (OR 8.42,  p = 0.001) as the two factors 
significantly affecting the respondents’ capability to 
instruct other surgeons about the use of cemented stems 
(Table 4).

Figure 4 shows the number of cemented stems used 
and responses regarding the capability of instructing 
cemented stem (Fig. 4).  The proportion of doctors who 
answered that they could instruct cemented stems 
increased with the number of cases.  When the cutoff 
value was set as more than 11 cases,  the sensitivity was 
41.7%,  and specificity was 98.3% for instructing cemented 
stems.

Survey of femoral stems used at the facilities 
employing hip surgeons. Of 365 BHA procedures 
performed at our affiliated institutions,  226 (61.9%) 
were performed in 2021 at nine of the responding insti-
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Table 4　 Results of the univariable and multivariable analyses of factors affecting the orthopedic surgeonsʼ ability to instruct other 
surgeons about the use of a cemented stem

Variables
Univariable Multivariable

OR 95% CI P-value OR 95% CI P-value
Years of experience as an orthopedic surgeon  1.10 1.05-1.16 <0.001 1.10 1.03-1.18 0.005
Hip surgeon 17.82 4.51-119.6 <0.001 8.39 0.98-71.50 0.052
Number of surgeries of BHA  2.44 1.36-4.79 0.005 1.68 0.82-3.45 0.157
Number of surgeries of cemented stem 13.31 4.91- 55.14 <0.001 8.42 2.36-30.00 0.001

BHA,  bipolar hemiarthroplasty; OR,  odds ratio; CI,  confidence interval

■ Will increase cemnted stem
■ Firstly choose cemented stem
■ If necessary use cemented stem
■ Only use cementless stem

■ Yes
■ Depending on the surgerons’s

experience
■ No

a b

3 .2%11 .7%
2.1%

83 .0%
60 .6%

19 .1%

20 .2%

Fig. 3　 The surgeonsʼ willingness to increase the use of 
cemented stems,  and the surgeonsʼ confidence in their ability to 
instruct other surgeons about the use of a cemented stem.  a,  The 
surgeonsʼ responses to Q.13: “Will you increase the use of 
cemented femoral stem according to revised national guidelines?”;  
b,  The surgeonsʼ responses to Q.14: “Can you instruct cemented 
stem to other orthopedic surgeons?”



tutions.  In approximately 50% of the cases,  a sin-
gle-wedge stem was used,  and only 11 cases (4.9%) 
involved a cemented stem (Fig. 5).  All of the short 
stems were type 4,  with shortened conventional tapered 
stems [22].  There were no intraoperative fractures,  but 
two cases of a periprosthetic fracture due to a fall from 
a height occurred in the group of single-wedge stem use.  
Dislocation occurred in two single-wedge stem cases 
and one tapered-rectangular stem case.  Infection occurred 
in a single-wedge stem case.

Discussion

We investigated the current stem selection strategy,  
the surgeons’ concerns about using cemented stems,  
and factors affecting surgeons’ confidence in their abil-
ity to coach other surgeons on the use of cemented 
stems by distributing a questionnaire to general ortho-
pedic surgeons in the super-aging region of Akita,  
Japan.  We did so in part to determine the rate of femo-
ral stem use by hip surgeons for femoral neck fractures 
after the 2021 revision of Japan’s guidelines.  The 
responses to the survey demonstrated that cementless 
stems were the first choice for 97.8% of the surgeons,  
and the hip surgeons used a cemented stem in only 
4.9% of the cases.  Moreover,  only 14.9% of the 94 
respondent orthopedic surgeons expected to increase 
their use of cemented stems in the future.

The cement technique was the most common con-

cern regarding the use of a cemented stem (60.6%),  and 
41.5% of the questionnaire respondents felt that they 
had insufficient experience with cemented stems.  The 
multivariable analysis established that the number of 
surgeries using a cemented stem was the factor that 
most strongly affected the surgeons’ confidence in their 
ability to coach other surgeons about the use of 
cemented stems.

The reasons for selecting a cementless stem for a 
BHA were the surgeons’ familiarity with the surgical 
technique and their belief that there would be fewer 
complications than with cemented stems; however,  the 
respondents’ answers demonstrated that the experience 
rate of periprosthetic fractures and subsidence was sig-
nificantly higher in the use of cementless stems,  and 
thus the features of cementless stems need to be consid-
ered.  Cementless stems generally do not require addi-
tional procedures for cement insertion,  thus resulting in 
shorter operative times [23].  A large variety of cement-
less-stem designs and stabilization methods are avail-
able,  thus requiring the selection of the optimal stem 
design to obtain good initial stability in each patient 
[23-25].  Orthopedic surgeons therefore need to under-
stand the principles of stem design,  such as stem geom-
etry and the location of femoral fixation [21 , 22].

In contrast,  cemented stems provide good initial 
fixation regardless of bone morphology,  less peripros-
thetic fractures and postoperative thigh pain,  better 
quality of life,  and lower cost than cementless stems,  
and they have health economic advantages 
[6 , 16 , 23 , 24 , 26].  Although the rate of periprosthetic 
fractures in the use of cemented stems is relatively low,  
the mortality rate at one-year post-surgery is as high as 
34% in hemiarthroplasty patients [27].  Surgeons should 
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Fig. 4　 The number of cemented stems used and response 
regarding capability of instructing cemented stem.  The proportion of 
surgeons who answered that they could instruct cemented stems is 
5.6% (2/36) in the 0 surgeries group,  45.2% (19/42) in the 1-10 
surgical cases group,  90.0% (9/10) in the 11-50 surgical cases 
group,  and 100% (6/6) in the more than 51 surgical cases group.

■ single wedge

■ short stem

■ Full HA

■ tapered rectangular

■ cemented
19 .9%

15.0%

5.8%
4.9%

54.4%

Fig. 5　 Survey of femoral stems used at the facilities in Akita, 
Japan employing hip surgeons in 2021. A single wedge stem was 
the most commonly used (54.4%, n=123), followed by short stems 
(19.9%, n=45), full HA (15%, n=34), tapered rectangle (5.8%, 
n=13), and cemented stems (4.9%, n=11).



thus be cautious when choosing a cementless stem,  and 
it is important to recognize the differences between the 
fixation methods of cemented and cementless stems.

Only 14.9% of the 94 orthopedic surgeons responded 
that they would increase their use of cemented stems in 
the future; this could be because majority of the 
respondents had concerns about the cementing tech-
nique and had less experience with cemented stems.  At 
the time of the early 2022 survey,  97.8% of the surgeons 
responded that cementless stems were currently their 
first choice; this is likely to be because they had 
received surgical training regarding cementless stems 
and had experience with successfully performing the 
surgery with cementless stems.  However,  approxi-
mately half of the respondents indicated that they are 
aware that cemented stems are more often recom-
mended in cases such as those involving a wide femoral 
canal or porotic bone.  Therefore,  the cementing tech-
nique and the management of implant malposition,  
which the surgeons addressed as concerns about using 
cemented stems,  may be the reasons why cemented 
stems are not widely used among the questionnaire 
respondents.

In fact,  it was reported that orthopedic surgeon 
trainees in the U.S.  feel prepared to cement a femoral 
component,  but they perceive that they have not 
received sufficient training in the cement technique 
[28].  In this region,  even the supervisory surgeons 
reported feeling that they have insufficient experience 
with cemented stems (41.5%) and are concerned about 
the management of implant malposition (30.9%).  This 
indicates that to increase the use of cemented stems in 
this region of Japan,  supervising surgeons should also 
perform more cemented stem surgeries.

The present multivariable analysis showed that the 
number of surgeries using cemented stems had the larg-
est effect on the surgeons’ confidence in their ability to 
supervise other surgeons about the use of cemented 
stems.  Regarding the cutoff value for the capability of 
instructing cemented stems,  specificity was 98.3% when 
the surgeons had performed more than 11 cases of 
cemented stem procedures.  More than 11 cases’ expe-
rience is thus desirable as the target number of cases for 
supervising surgeons.  In light of these issues,  it is nec-
essary to establish comprehensive education programs,  
explore teaching methodologies for cementation,  and 
provide cement-technique training workshops for resi-
dents,  and to provide workshops about the ‘cement-in-

cement’ and ‘in-cement’ methods used in stem revision 
procedures for supervising surgeons [29 , 30].

This study has several limitations; the first is sam-
pling bias,  since this was a questionnaire distributed to 
all of orthopedic surgeons in a single region in Japan.  
Different results may be obtained in other regions,  
countries,  and specialized areas of orthopedic surgeons.  
Second,  it is difficult to survey the actual number of 
BHA surgeries and thus use of cemented stems among 
individual surgeons.  A survey regarding the actual 
number of BHA surgeries is needed to determine the 
cutoff value required to design appropriate training 
programs for cemented-stem use and to produce a 
learning curve.  Third,  osteoporosis treatment affects 
the occurrence of femur neck fractures and is also 
important for the prevention of secondary fractures,  
which was not assessed in this study.  Finally,  the ability 
to become a coach for other surgeons regarding the 
application of cemented stems is a subjective perception 
of individual surgeons.  To evaluate the experience 
required to become an instructor for a surgery,  the cut-
off for volume plotted against adverse events is needed.  
Further large-sample,  well-designed,  prospective 
investigations are necessary to assess surgeons’ actual 
teaching ability and to conduct a survey regarding the 
exact number of surgeries using a cemented or cement-
less stem.  Nevertheless,  despite these limitations,  we 
believe that the present survey has clinical relevance and 
provides insights into general orthopedic surgeons’ cur-
rent practice concerning femoral stem fixation in BHA,  
their perception about the use of cement,  and factors 
affecting the surgeons’ ability to become a cement tech-
nique instructor.

In summary,  (i) the vast majority of the respondent 
surgeons select a cementless stem as the first choice,   
(ii) the cement technique was the greatest concern dis-
couraging the use of cement stems,  and (iii) most of the 
surgeons felt that they had insufficient experience with 
cemented stems; (iv) the number of surgeries using a 
cemented stem was the most common factor affecting 
the surgeons’ confidence in their ability to coach other 
surgeons on cemented stems.  To allow surgeons to 
make the appropriate stem selection in each case,  it is 
necessary to establish comprehensive education pro-
grams and explore teaching methodologies regarding 
cementation.
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