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Introduction
Hip fractures are a common problem in Australia 

and are associated with high mortality and morbidity 
[1]. Only one third of patients who survive a hip frac-
ture return to previous levels of independence, fifty per-
cent require long-term help with routine activities and 
a further twenty-five percent require high level care [1]. 
Careful consideration for definitive treatment of these 
fractures is essential to avoid the burden associated 
with unnecessary revision. The optimal surgical treat-
ment of extracapsular fractures is well established and 
involves internal fixation [2-5].

The treatment of displaced intracapsular fractures 
is more contentious, with options being internal fixa-
tion, hemiarthroplasty or total hip replacement (THR). A 
hemiarthroplasty is a quick and standardized procedure, 
with smaller operative time and less blood loss however 
may require potential revision due to acetabular ero-
sion if patients remain active [3,6,7]. A THR may result in 
more dislocations, however has a smaller revision rate 
and better functionality [4-15]. Evidence exists that THA 
may be a better choice for patients with intracapsular 
fractures, who live independently and have a long life 
expectancy as they will have a high risk of acetabular 
erosion [3,7,11-14].

The decision whether a patient receives a hemiar-
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Abstract
Background: Displaced intracapsular hip fractures are a 
common problem in Australia. The majority of patients with 
this injury are of low demand. They present with fragility 
fractures and are treated successfully with a hemiarthro-
plasty which offers a shorter operative time, less chance of 
reoperation and less blood loss. In more active individual’s 
acetabular erosion, pain and decreased function limit the 
success of these implants and a total hip replacement may 
be beneficial. Patient selection based on preoperative indi-
cators of functionality may help identify which patients are 
appropriate candidates for either implant.
Methods: This is a retrospective, case-control study, 15 
patients who received a hemiarthroplasty that were subse-
quently revised at a later date due to acetabular pain (revi-
sion group) and 16 patients (control group) who received 
a hemiarthroplasty that did not require revision were com-
pared. Primary factors assessed were broad indicators of 
function, namely a patients’ ability to independently shower, 
shop and get dressed. Secondary factors assessed were 
more specific indicators of function, namely the patients’ 
age, level of mobility, history of previous falls, ability to sign 
operative consent, level of care and ASA class.
Results: Patients who could independently shop, shower and 
get dressed were more likely to require a revision secondary 
to acetabular erosion. The combination of all 3 factors yielded 
a sensitivity and specificity of 0.800 (95% CI 0.513 - 0.947) 
and 0.812 (95% CI 0.537 - 0.950) respectively. Patients in the 
revision group were also younger, more mobile and had less 
co morbidities. They also were more likely to live at home and 
less likely to come from a high-level care nursing home.
Conclusion: It may be feasible to objectively identify which 
patients should receive a hemiarthroplasty or THR following 
a displaced intracapsular neck of femur fracture. Our study 
proposes a simple screening tool to assist clinicians with 
this decision. A prospective follow up study assessing the 
validity of the screening tool proposed will be of benefit. 

https://doi.org/10.23937/2572-3243.1510047
http://crossmark.crossref.org/dialog/?doi=10.23937/2572-3243/1510047&domain=pdf
https://doi.org/10.23937/2572-3243.1510047


ISSN: 2572-3243DOI: 10.23937/2572-3243.1510047

Moniz et al. J Musculoskelet Disord Treat 2018, 4:047 • Page 2 of 5 •

excluded leaving 15 patients (revision group). 16 hemi-
arthroplasty cases of similar age, gender, fracture pat-
tern, ASA grade and premorbid function were selected 
to compare (control group). These cases were reviewed 
to confirm that they were not subsequently revised at a 
later date.

Three primary factors were selected as they assessed 
the patients functionality; namely the ability to shop, 
shower and get dressed independently. These factors 
were chosen as they had some implication in prior stud-
ies [6,16]. Secondary factors studied were age, history 
of previous falls, independent mobility, ASA class and 
the ability of the patient to sign their own operation 
consent. Our primary factors were selected, as they re-
quire competence in a range of the secondary factors 
and were therefore broader indicators of function. For 
comparison the presence or absence of these factors 
was analyzed in both revision and control groups.

Patient data was de-identified prior to submission 
for statistical analysis. The sensitivity and specificity for 
the primary factors was calculated, to ascertain its feasi-
bility in predicting revision. An ANOVA linear regression 
analysis was performed to determine whether any of 
the primary variables, ability to shop, ability to shower, 
ability to dress and all three in unison significant influ-
enced whether a patient required a subsequent revision 
or not. P < 0.05 was set as a statistically significant.

Results
A total of 31 patients were included in the study. 16 

patients underwent hemiarthroplasty only, and 15 pa-
tients had a subsequent revision of a hemiarthroplasty 
to a THR secondary to acetabular erosion at a later date. 
Patient factors are displayed in Table 1 and Table 2 be-
low.

In terms of primary factors, it is evident that pa-
tients in the revision group displayed a greater degree 
of independence in activities of daily living. In terms of 
shopping, 4 out of 16 patients (25%) were able to shop 
independently in the control group compared to 12 out 
of 15 (80%) in the revision group. This result was not 
statistically significant (P = 0.083). In terms of shower-
ing, 5 out of 16 patients (31%) were able to shower in-
dependently in the control group compared to 14 out 
of 15 (93%) in the revision group. This result was statis-
tically significant (P < 0.001). In terms of the ability to 

throplasty or THR appears to be subjective, based on 
operator preference. Uncertainty in deciding the ideal 
prosthesis has led to significant variation in the use of 
each intervention worldwide [11,16]. Scoring systems 
exist, however the primary function of these is to pre-
dict the mortality of hip fractures. Rogermark, et al. 
utilized this scoring system in a randomized control 
trial to evaluate which patients to treat with a THR or 
hemiarthroplasty [17]. Factors considered were age, 
living independence, walking aids and mental status. 
They found that there were no significant differences in 
morbidity between patients receiving a THR or hemiar-
throplasty indicating that this may be a good system for 
determining treatment [17].

No studies exist that retrospectively analyse the fac-
tors implicated in the conversion of hemiarthroplasties 
to THR secondary to acetabular pain. The benefit of 
identifying such factors is to create a tool to standardise 
the decision making process and ensure that patients 
receive the correct prosthesis. Ideally, a combination 
of factors that easily and broadly assess functionality 
would be ideal for a questionnaire. Therefore the aim of 
this study is to analyse patient factors associated with 
failure of hip hemiarthroplasty secondary to acetabular 
erosion. Ultimately a move towards objective patient 
selection based on indicators of functionality may help 
prevent the wrong operation and therefore ameliorate 
the need for unnecessary revisions.

Methods
This is a retrospective, case-control study from a 

single academic medical institution in Western Aus-
tralia. The study was conducted at Fremantle Hospital 
and included patients who had a primary hip hemiar-
throplasty between January 1996 and March 2014. A 
research request was submitted to clinical coding for 
hemiarthroplasty of hip (n = 1955) and then revision 
hemiarthroplasty of hip (n = 365). These cases were re-
viewed using IMPAX imaging software, to confirm cases 
of revision hemiarthroplasty to total hip replacement 
due to acetabular erosion. A total of 21 revision cases 
were confirmed by imaging. Medical records for these 
patients were recalled and the revision reason was re-
analyzed to confirm acetabular wear. Key words impli-
cated in acetabular wear include “erosion” and “pain 
on weight bearing”. Cases revised due to infection, 
loosening of prosthesis and recurrent dislocations were 

Table 1: Primary factors.

Patient factor(s) Hemiarthroplasty only 
(n = 16)

‘control’

Hemiarthroplasty to THR 
(n = 15)

‘revision’

P Value

Shop 4 12 P = 0.083
Shower 5 14 P < 0.001
Dress 6 14 P < 0.001
Independently able to do all three (shop shower and dress) 3 12 P < 0.001
Sensitivity 0.800 (95% CI 0.513 - 0.947)
Specificity 0.812 (95% CI 0.537 - 0.950)
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er (4ww) or wheelchair to ambulate, however none of 
the patients in the control group required this level of 
assistance. Of the four patients unable to ambulate in 
the revision group, three required a walking stick and 
one required a zimmer frame. Patients in the control 
group had a comparatively higher history of previous 
falls than the intervention group. As such 11 of 16 pa-
tients (69%) in the control group recorded have had one 
or more falls previous to their admission, whereas 6 pa-
tients (40%) had a fall in the revision group at the time 
of their initial hemiarthroplasty.

ASA class is a system of assessing fitness before sur-
gery, completed by the anesthetist. It was also used by 
Rogermark, et al. as a representation of patient comor-
bidities [16]. Patients in the control group had a mean 
ASA class of 2.93, compared to 2.46 in the revision 
group.

A patients level of care can correspond with their 
functional status. A total of 14 patients in the revision 
group lived at home, whereas only one came from a low 
level care home. This was not the case with the revision 
group, where 8 patients lived at home, 3 from a low lev-
el care home and 5 from a high level care home.

Discussion
This study analyses underlying factors that correlate 

with acetabular pain leading to revision after hemiar-
throplasty. The goal is to identify factors that allow for 
better allocation of patients to either hemiarthroplasty 
or THR as a primary replacement method following in-
tra-articular neck of femur fractures. The revised hemi-
arthroplasty cases 180 analysed comprised mechanical 
failure or unsatisfactory complications arising from the 
acetabulum either through erosion of the articular sur-
face or fracture through the acetabulum. These are all 
precipitated by mechanical use of the joint, which con-
versely is one of the primary reasons for performing the 
hemiarthroplasty in the first place. Other studies have 
found similar causes for revision of hemiarthroplasty 
with rates varying but always high [8,18]. High-level ev-
idence exists that THR gives better functional outcomes 
and lower reoperative rates, especially in the active in-
dependent senior citizen but has a higher rate of dis-
location [4-14,16-18]. Hemiarthroplasty is still a valid 

get dressed independently, 6 out of 15 patients (33%) 
were able to do so in the control group compared to 14 
out of 15 (93%) in the revision group. Again, this result 
was statistically significant. Independence in all three 
areas was concurrently present in the majority (80%) 
of patients in the revision group whilst only 19% of pa-
tients displayed independence in all three in the control 
group (P < 0.001). The sensitivity and specificity of using 
these factors as a diagnostic tool is 0.800 (95% CI 0.513 
- 0.947) and 0.812 (95% CI 0.537 - 0.950) respectively. 
The positive predictive value of using independence in 
showering, dressing and shopping as a screening tool 
is 0.800 (95% CI 0.519 - 0.956) Of note, only 3 patients 
were able to shop, shower and dress themselves inde-
pendently in the control group and all three patients 
were 85 years or older.

In terms of secondary factors, the median age of ad-
mission was higher in the control group than the revi-
sion group (87.5 years and 77 years respectively). 8 out 
of 15 patients were under the age of 80 in the revision 
group, whilst none of the patients who received a hemi-
arthroplasty only were under the age of 80. The ability 
of the patient to sign their own consent is a good in-
dicator of cognition 8 out of 16 patients in the control 
group (50%) were able to do this, whilst all patients in 
the revision group were able to sign their own consent 
during their initial hemiarthroplasty admission. Those 
who were not able to sign their own consent required a 
guardian to do so.

In terms of independent mobility, 11 out of 15 
(73.3%) were able to ambulate independently in the re-
vision group. Patients in the control group did not dis-
play the same level of independence; with 4 out of 16 
(25%) being independently mobile. 5 out of 16 patients 
(31.2%) in the control group required a four wheel walk-

Table 2: Secondary factors.

Patient factor(s) Hemiarthroplasty only (n = 16) 
‘control’

Hemiarthroplasty to THR (n = 15) 
‘revision’

Median age at admission (yrs) 87.5 77
Able to sign own consent 8 15
Positive history of previous falls 11 6
Independently mobile 4 11
Mean ASA class 2.93 2.46
Level of Care
 Home 
 Low level
 High Level Care

8
3
5

14
1
0

Table 3: Proposed questionnaire (Screening Tool).

Screening questions Patient 
response

Age of the patient: Age (years)
Are you able to do the shopping on your own? Y/N
Are you able to shower on your own? Y/N
Are you able to dress yourself without help? Y/N

Scoring: All three present and age < 85: Total Hip Replace-
ment; Otherwise: Hemiarthroplasty.
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ity pre-operatively are well suited for a primary THR to 
avoid the impact of failure and revision whereas those 
who have reduced baseline mobility can have a good 
outcome with hemiarthroplasty.

Therefore it may be feasible to objectively identify 
which patients should receive a hemiarthroplasty or 
THR. Due to the small patient numbers in this study, it 
would be beneficial to incorporate data from other ter-
tiary hospitals in Western Australia to validate existing 
trends. Other factors that need to be explored closely 
is the patients baseline level of activity and the ability 
of drive, both of which were not routinely assessed and 
therefore data could not be retrospectively obtained. 
Future studies would also benefit from prospectively 
assessing the validity of our primary factors as a screen-
ing tool.

References
1. Sanders KM, Nicholson GC, Ugoni AM, Pasco JA, Seeman 

E, et al. (1999) Health burden of hip and other fractures in 
Australia beyond 2000. Projections based on the Geelong 
Osteoporosis Study. Med J Aust 170: 467-470.

2. Mak J, Cameron ID, March LM, National Health and Med-
ical Research Council (2010) Evidence-based guidelines 
for the management of hip fractures in older persons: An 
update. Med J Aust 192: 37-41.

3. Scottish Intercollegiate Guidelines Network (SIGN) (2010) 
Management of hip fracture in older people: A national clin-
ical guideline. National Guideline Clearinghouse 15206.

4. Hopley C, Stengel D, Ekkernkamp A, Wich M (2010) Pri-
mary total hip arthroplasty versus hemiarthroplasty for dis-
placed intracapsular hip fractures in older patients: System-
atic review. BMJ 340: 2332.

5. Burgers PT, Van Geene AR, Van Den Bekerom MP, Van 
Lieshout EM, Blom B, et al. (2012) Total hip arthroplasty 
versus hemiarthroplasty for displaced femoral neck frac-
tures in the healthy elderly: A meta-Analysis and systematic 
review of randomized trials. Int Orthop 36: 1549-1560.

6. Frihagen F, Nordsletten L, Madsen JE (2007) Hemiarthroplas-
ty or internal fixation for intracapsular displaced femoral neck 
fractures: Randomised controlled trial. BMJ 335: 1251.

7. Macaulay W, Nellans KW, Garvin KL, Iorio R, Healy WL, et 
al. (2008) Prospective randomized clinical trial comparing 
hemiarthroplasty to total hip arthroplasty in the treatment 
of displaced femoral neck fractures: Winner of the Dorr 
Award. J Arthroplasty 23: 2-8.

8. Pankaj A, Malhotra R, Bhan S (2008) Conversion of failed 
hemiarthroplasty to total hip arthroplasty: A short to mid-
term follow-up study. Indian J Orthop 42: 294-300.

9. Squires B, Banister G (1999) Displaced intracapsular neck 
of femur fractures in mobile independent patients: Total hip 
replacement or hemiarthroplasty? Injury 30: 345-348.

10. Gebhard JS, Amstutz HC, Zinar DM, Dorey FJ (1992) A 
comparison of total hip arthroplasty and hemiarthroplasty 
for the treatment of acute fracture of the femoral neck. Clin 
Orthop Relat Res 123-131.

11. Kakar S, Tornetta P, Schemitsch EH, Swiontkowski MF, 
Koval K, et al. (2007) Technical considerations in the 
operative management of femoral neck fractures in elderly 
patients: A multinational survey. J Trauma 63: 641-646.

option, as it is a standardized procedure that has lower 
operative time and less blood loss, however acetabular 
erosion limits the life of the implant [6,7].

Our database search for hemiarthroplasty yielded 
over 1955 patients. Of these, only 21 patients required 
a revision (1%). The small number of revisions encoun-
tered in our data is indicative that operator preference 
is still a sound means of allocating patients. Our prima-
ry factors, namely the ability to independently shop, 
shower and dress were chosen as they are easily assess-
able and are broad indicators of function. As such, the 
presence of all three in a patient yielded a high sensi-
tivity and specificity, 0.800 (95% CI 0.513 - 0.947) and 
0.812 (95% CI 0.537 - 0.950) respectively. Of note, only 
one patient in the revision group required assistance 
with all three parameters, and two required assistance 
with one of the parameters. Of equal note, all 3 patients 
in the control group who were independently able to 
shop shower and dress themselves were over the age 
of 85-years-old when they received their hemiarthro-
plasty. Even though these patients had a high level of 
functionality, their advanced age limits the time spent 
walking on the prosthesis. Therefore a hemiarthroplas-
ty may have still been the appropriate prosthesis for 
these patients. It follows, that a potential screening tool 
to be implemented for analysis in prospective studies 
will incorporate these 4 areas. Patient’s younger than 
85 with independence in all 3 areas in may benefit from 
a Total Hip Replacement (Table 3).

Patients who require assistance in any of the 3 pa-
rameters may benefit from hemiarthroplasty. Potential 
confounders in our data are inaccurate responses re-
garding the level of assistance patients receive, as some 
patients lived with their spouse or children. The re-
sponses do not take into account rails or modifications 
to the patient’s home, therefore helping them perform 
tasks independently. Small patient numbers and the 
lack of data available retrospectively also limited the 
scope of the study.

Secondary factors in the study, namely the patients 
age during their initial hemiarthroplasty, level of mo-
bility, history of previous falls, the ability to sign own 
consent and ASA class were also explored. Patients 
who required a revision of their initial hemiarthroplas-
ty were more likely to be mobile, younger, sign their 
own consent and have less comorbidities. This result is 
consistent with a number of other studies [4-7,11-14]. 
Additionally, patients who are likely to require revision 
were more likely to live at home.

This is not particularly surprising as one of the prima-
ry mechanisms of failure of hemiarthroplasty is through 
acetabular erosion. The results indicate that those more 
active and aware pre-operatively are likely to wear out 
their prosthesis as opposed to those with a lower base-
line level of mobility with multiple comorbidities. The 
implication here is that those who have greater mobil-

https://doi.org/10.23937/2572-3243.1510047
https://www.ncbi.nlm.nih.gov/pubmed/10376021
https://www.ncbi.nlm.nih.gov/pubmed/10376021
https://www.ncbi.nlm.nih.gov/pubmed/10376021
https://www.ncbi.nlm.nih.gov/pubmed/10376021
https://www.ncbi.nlm.nih.gov/pubmed/20047547
https://www.ncbi.nlm.nih.gov/pubmed/20047547
https://www.ncbi.nlm.nih.gov/pubmed/20047547
https://www.ncbi.nlm.nih.gov/pubmed/20047547
http://www.guideline.gov/content.aspx?id=15206
https://www.ncbi.nlm.nih.gov/pubmed/20543010
https://www.ncbi.nlm.nih.gov/pubmed/20543010
https://www.ncbi.nlm.nih.gov/pubmed/20543010
https://www.ncbi.nlm.nih.gov/pubmed/20543010
https://www.ncbi.nlm.nih.gov/pubmed/22623062
https://www.ncbi.nlm.nih.gov/pubmed/22623062
https://www.ncbi.nlm.nih.gov/pubmed/22623062
https://www.ncbi.nlm.nih.gov/pubmed/22623062
https://www.ncbi.nlm.nih.gov/pubmed/22623062
https://www.bmj.com/content/335/7632/1251
https://www.bmj.com/content/335/7632/1251
https://www.bmj.com/content/335/7632/1251
https://www.ncbi.nlm.nih.gov/pubmed/18722297
https://www.ncbi.nlm.nih.gov/pubmed/18722297
https://www.ncbi.nlm.nih.gov/pubmed/18722297
https://www.ncbi.nlm.nih.gov/pubmed/18722297
https://www.ncbi.nlm.nih.gov/pubmed/18722297
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2739459/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2739459/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2739459/
https://www.ncbi.nlm.nih.gov/pubmed/10505129
https://www.ncbi.nlm.nih.gov/pubmed/10505129
https://www.ncbi.nlm.nih.gov/pubmed/10505129
https://www.ncbi.nlm.nih.gov/pubmed/1516303
https://www.ncbi.nlm.nih.gov/pubmed/1516303
https://www.ncbi.nlm.nih.gov/pubmed/1516303
https://www.ncbi.nlm.nih.gov/pubmed/1516303
https://www.ncbi.nlm.nih.gov/pubmed/18073614
https://www.ncbi.nlm.nih.gov/pubmed/18073614
https://www.ncbi.nlm.nih.gov/pubmed/18073614
https://www.ncbi.nlm.nih.gov/pubmed/18073614


ISSN: 2572-3243DOI: 10.23937/2572-3243.1510047

Moniz et al. J Musculoskelet Disord Treat 2018, 4:047 • Page 5 of 5 •

dependent patients with a displaced intracapsular fracture 
of the femoral neck. A randomized, controlled trial. J Bone 
Joint Surg Am 88: 2583-2589.

16. Bhandari M, Devereaux PJ, Swiontkowski MF, Tornetta P, 
Obremskey W, et al. (2003) Internal fixation compared with 
arthroplasty for displaced fractures of the femoral neck. J 
Bone Joint Surg Am 85: 1673-1681.

17. Rogmark C, Carlsson A, Johnell O, Sernbo I (2002) A 
prospective randomised trial of internal fixation versus 
arthroplasty for displaced fractures of the neck of the femur. 
Functional outcome for 450 patients at two years. J Bone 
Joint Surg Br 84: 183-188.

18. Clohisy JC, Calvert G, Tull F, McDonald D, Maloney WJ 
(2004) Reasons for revision hip surgery: A retrospective re-
view. Clin Orthop Relat Res 429: 188-192.

12. Ravikumar KJ, Marsh G (2000) Internal fixation versus 
hemiarthroplasty versus total hip arthroplasty for displaced 
subcapital fractures of femur - 13 year results of a prospec-
tive randomised study. Injury 31: 793-797.

13. Schleicher I, Kordelle J, Jurgensen I, Haas H, Melzer C 
(2003) Femoral neck fractures in the elderly - bipolar hemi-
arthroplasty in total hip replacement. Unfallchirurg 106: 
467-471.

14. Keating JF, Grant A, Masson M, Scott NW, Forbes JF 
(2006) Randomized comparison of reduction and fixation, 
bipolar hemiarthroplasty, and total hip arthroplasty. Treat-
ment of displaced intracapsular hip fractures in healthy old-
er patients. J Bone Joint Surg Am 88: 249-260.

15. Baker RP, Squires B, Gargan MF, Bannister GC (2006) 
Total hip arthroplasty and hemiarthroplasty in mobile, in-

https://doi.org/10.23937/2572-3243.1510047
https://www.ncbi.nlm.nih.gov/pubmed/17142407
https://www.ncbi.nlm.nih.gov/pubmed/17142407
https://www.ncbi.nlm.nih.gov/pubmed/17142407
https://www.ncbi.nlm.nih.gov/pubmed/12954824
https://www.ncbi.nlm.nih.gov/pubmed/12954824
https://www.ncbi.nlm.nih.gov/pubmed/12954824
https://www.ncbi.nlm.nih.gov/pubmed/12954824
https://www.ncbi.nlm.nih.gov/pubmed/11922358
https://www.ncbi.nlm.nih.gov/pubmed/11922358
https://www.ncbi.nlm.nih.gov/pubmed/11922358
https://www.ncbi.nlm.nih.gov/pubmed/11922358
https://www.ncbi.nlm.nih.gov/pubmed/11922358
https://www.ncbi.nlm.nih.gov/pubmed/15577486
https://www.ncbi.nlm.nih.gov/pubmed/15577486
https://www.ncbi.nlm.nih.gov/pubmed/15577486
https://www.ncbi.nlm.nih.gov/pubmed/11154750
https://www.ncbi.nlm.nih.gov/pubmed/11154750
https://www.ncbi.nlm.nih.gov/pubmed/11154750
https://www.ncbi.nlm.nih.gov/pubmed/11154750
https://www.ncbi.nlm.nih.gov/pubmed/14567174
https://www.ncbi.nlm.nih.gov/pubmed/14567174
https://www.ncbi.nlm.nih.gov/pubmed/14567174
https://www.ncbi.nlm.nih.gov/pubmed/14567174
https://www.ncbi.nlm.nih.gov/pubmed/16452734
https://www.ncbi.nlm.nih.gov/pubmed/16452734
https://www.ncbi.nlm.nih.gov/pubmed/16452734
https://www.ncbi.nlm.nih.gov/pubmed/16452734
https://www.ncbi.nlm.nih.gov/pubmed/16452734
https://www.ncbi.nlm.nih.gov/pubmed/17142407
https://www.ncbi.nlm.nih.gov/pubmed/17142407

	Title
	Corresponding author
	Abstract
	Keywords
	Introduction
	Methods
	Results
	Discussion
	Table 1
	Table 2
	Table 3
	References

