
 
Modifiable Risk Factors for Mortality in Revision Total Hip Replacement 

for Periprosthetic Fracture 

Abstract 

Aims 

The study aim was to identify modifiable risk factors associated with mortality in patients 
requiring revision total hip replacement for periprosthetic hip fracture (PPHF). 

Patients and Methods 

Electronic records for consecutive patients undergoing revision total hip replacement for 
PPHF between December 2011 and October 2018 were reviewed. Data were collected 
for age, sex, body mass index, American Society of Anaesthesiologists physical status 
classification, preoperative haemoglobin, time to surgery, duration of surgery, blood 
transfusion, length of hospital stay and postoperative surgical and medical complications. 
Univariate and multivariable logistic regression analyses were used to determine 
independent modifiable factors associated with mortality at 90 days and one year 
postoperatively. 

Results 

203 patients were identified (53% female, mean age 78 [range: 44-100]). The median time to 
surgery was 3 days [IQR: 2-5]. Mortality rate at one year was 13.8% (n=28). The commonest 
surgical complication was dislocation (n=22, 10.8%) and medical complication within 90 days 
of surgery was hospital acquired pneumonia (n=25, 12%). Multivariable analysis 
demonstrated that mortality rate one year postoperatively was fivefold higher in patients 
who sustained a dislocation (OR 5.03 [95% CI: 1.60-15.83], p=0.006). The mortality rate was 
fourfold higher in patients who developed hospital acquired pneumonia within 90 days 
postoperatively (OR 4.43 [95% CI: 1.55-12.67], p=0.005). No evidence was found that time to 
surgery was a risk factor for death at one year. 

Conclusion 

Dislocation and hospital acquired pneumonia following revision total hip replacement for 
PPHF are potentially modifiable risk factors for mortality. Our study suggests that 
surgeons should consider increasing constraint to reduce dislocation risk and early 
involvement of the multidisciplinary team to reduce the risk of hospital acquired pneumonia. 
In our study, there was no evidence that time to surgery affected mortality, which may allow 
time for medical optimisation, surgical planning, and resource allocation. 

  



Introduction 

Total hip replacement surgery is a highly effective procedure for improving pain, function, 
and quality of life in patients with osteoarthritis. Globally, the number of procedures 
performed annually continues to increase. Across Organisation for Economic 
Cooperation and Development (OECD) countries, it is estimated that the annual volume of 
total hip replacement surgery is expected to rise from 1.8 million hip replacements per year 
in 2015 to 2.8 million per year in 20501. The increase in the prevalence of total hip 
arthroplasty and an ageing population is leading to an increased number of periprosthetic hip 
fractures (PPHFs).   In England, Wales and Northern Ireland, the number of single stage 
revision total hip replacements for PPHF has increased from 922 procedures in 2013 to 1240 
in 20182. 

Risk factors for mortality in patients undergoing surgery for native neck of femur fractures 
has been well studied. Among them are age, American Society 
for Anesthesiologists (ASA) class, low body mass index (BMI), time to surgery and low 
haemoglobin.3-5 However, it is not clear whether these risk factors are transferable from this 
population to patients undergoing surgery for PPHF.   

Factors that are associated with increased mortality rates following PPHF surgery are not well 
understood, and revision surgery is a major procedure with increased operative time, blood 
loss, and physiological impact than surgery for a fractures neck of femur. The identification of 
potentially modifiable factors is able to guide interventions to improve patient outcomes. The 
aim of this study is to identify factors that are associated with mortality rates one year 
following revision hip surgery for periprosthetic fractures. 

Patients and Methods 

Consecutive patients undergoing single stage revision hip surgery for periprosthetic hip 
fractures were identified using an electronic patient records database at a single 
institution between December 2011 and October 2018. Eligibility criteria included all 
adults aged above 18 who sustained an acute fracture (requiring emergency admission and 
subsequent surgery during admission) of the proximal femur where the stem needed to be 
revised (Vancouver B2 and B3 fractures). 

Patients were identified using Office of Population Censuses and Surveys (OPCS) procedure 
codes (Classification of Interventions and Procedures, version 4) which indicated 
probable PPHF (Appendix A).  We also searched electronic operative records using 
a “periprosthetic” free-text term to identify additional potentially 
eligible PPHF patients. Potential PPHF patients and their respective procedures 
were then checked against the study eligibility criteria in a case note review. 



The case note review was used to retrieve complication data for each patient and procedure, 
and to supplement data obtained from the electronic patient records to minimise missing 
data. Patient demographics (age, sex, ASA, BMI), preoperative haemoglobin g/l 
(Hb), presence or absence of anaemia (defined as Hb <120g/l for women and Hb <130 g/l for 
men), allogeneic blood transfusion, time to surgery (days), duration of surgery (minutes), 
length of hospital stay (days) and readmission within one year of surgery were collected. 
Medical complications were recorded if they occurred within 90 days of surgery 
and included hospital acquired pneumonia (HAP), myocardial infarction (MI), cerebrovascular 
infarct (CVA) and venous thromboembolism (VTE). HAP was identified based on a clinical 
diagnosis supported by interpretation of chest x-rays and prescription of antibiotics. 
Myocardial infarction (MI) was defined as a raised troponin level or identified using 
documentation and implementation of the Acute Coronary Syndrome protocol. CVA and VTE 
(including pulmonary embolism and DVT) were both confirmed on imaging.  Surgical 
complications were recorded if they occurred within one year of surgery and included re-
operation (DAIR: Debridement, Antibiotics and Implant Retention or re-
revision) and dislocation. 

Mortality within 90 days and 1 year were obtained from electronic patient records and data 
were cross referenced with the Office for National Statistics. The primary outcome measure 
was mortality at one year postoperatively. The sample size was dictated by the number 
of cases undertaken during the specified time interval and the study period started 
when the institution became fully ‘paperless’. 

Statistical analysis 

Baseline characteristics were described, overall and by the one year mortality outcome. 
Continuous data was described using mean with standard deviation and range, and median 
with interquartile range. Categorical data was described using numbers with 
percentages. Univariate logistic regression was used to explore the relationship 
between age, ASA, gender, pre-operative Hb, pre-operative anaemia, time to surgery, 
duration of surgery and medical and orthopaedic complications with mortality at 1 
year. A multivariable regression model was created using a-priori risk factors identified from 
previous studies (age and ASA6,7) and suspected risk factors (pre-operative Hb, duration of 
surgery, dislocation, HAP, time to surgery, gender, blood transfusion, reoperation for DAIR, 
reoperation for revision and readmission for orthopaedic and medical related 
complications) using backward selection. The continuous variable preoperative Hb was 
chosen in the multivariable model over the presence or absence of preoperative anaemia to 
prevent dichotomisation of the data8. Risk factors were subsequently removed to identify the 
best-fit model, risk factor selection was guided by calculating likelihood ratios and Akaike’s 
Information Criteria (AIC). A significance level of p-value <0.05 



was used. We checked the independence of risk factors using correlation matrices. Odds 
ratios (OR) are reported with 95% confidence intervals (CI). 90 day mortality was 
analysed descriptively. Missing data was excluded from the main analysis and presented 
descriptively. Statistical analysis was conducted using STATA version 159.  

Results 

Patient population 

2268 patients were identified as having procedure codes which may represent surgery 
for PPHF. Following case note review, of the 2268 patients, 203 patients met the inclusion 
criteria (Table 1). 

  

  

  

  

Table 1. Baseline characteristics of patients requiring revision total hip replacement for 
periprosthetic hip fracture 

Characteristics N= 203 
Mean (SD) Range 

Age (years) 78 (11) [44-100] 
Pre-operative Hb (g/l) 116.0 (18.1) [75-155] 
  n % 
Male 95 46.8 
ASA     

1 (low) 11 5.5 
2 70 34.5 
3 94 46.3 
4 (high) 27 13.3 
Missing 1 0.5 

BMI     
Underweight 5 2.5 
Normal 52 25.6 
Overweight 64 31.5 
Obese 51 25.1 
Missing (height missing) 31 15.3 

Patients with pre-op anaemia*  135 66.5 
Patients with post-op anaemia* 196 96.6 
Received an allogeneic transfusion during admission 110 54.2 
          Received a transfusion pre-operatively 22 10.8 
          Received a transfusion intra-operatively 15 7.4 



          Received a transfusion post-operatively 73 36.0 
Patients waiting ≥ 3 days from admission time to surgery 128 63.2 
  Median IQR 
Time from admission to surgery (days) 3 [2-5] 
Duration of surgery (mins) 192 [160 - 231] 

        
ASA =, BMI = Hb= 
*Male Hb<130g/l, female Hb<120g/l 

  

Mortality at one year 

The mortality rate was 13.8% (n=28) one year postoperatively. The most common surgical 
complication was dislocation (n=22, 10.8%) (Table 2).  2% (n=4) of patients required DAIR 
for a persistently oozy wound and 6% (n=13) required re-revision surgery (8 for recurrent 
instability and five for re-fracture following another fall). Readmission to hospital due to 
falling was 14.8% (n=30). Overall, readmission for any reason (surgical complications 
within one year post-operatively and medical complications within 90 days post-
operatively) was 33% (n=67). Medical complications included: hospital acquired pneumonia 
(n=25), MI or CVA (n=6), VTE (n=4) and urinary retention (n=1). 

Table 2. Characteristics of patients requiring revision total hip replacement for periprosthetic hip 
fracture, by mortality at 1 year 

Characteristics 
Dead at 1 year (n=28) Alive at 1 year (n = 175) 

Mean (SD) Range Mean (SD) Range 
Age (years) 86 (10) [49-100] 76 (11) [44-99] 
Pre-operative Hb (g/l) 106.4 (18.6) [73-142] 117.5 (17.6) [68-164] 
  n % n % 
Male 16 57.1 79 45.1 
ASA         

1-2 4 14.3 77 44.0 
3-4 24 85.7 97 55.4 
Missing - - 1 0.6 

Pre-operative anaemia*         
No 4 14.3 64 36.6 
Yes 24 85.7 111 63.4 

Blood transfusion at any time         
No 10 35.7 83 47.4 
Yes 18 64.3 92 52.6 

Readmission*         
No 13 46.4 123 70.3 
Yes 15 53.6 52 29.7 

Dislocation post-surgery         
No 21 75.0 160 91.4 



Yes 7 25.0 15 8.6 
HAP within 90 days         
No 18 64.3 160 91.4 
Yes 10 35.7 15 8.6 

  Median IQR Median IQR 
Time from admission to surgery (days) 3 [2-5] 3 [2-5] 
Length of hospital stay (days) 21 [12.5-37] 17 [12-25] 
Duration of surgery (mins) 178 [154.5-201] 198 [161-235] 

              
ASA =, Hb=, HAP =, DAIR = 
*Male Hb<130g/l, female Hb<120g/l 
**readmission for DAIR; re-revision; fall within one year; MI, CVA; VTE or urinary retention within 90 days 

In the multivariable analysis, the risk of death at one year following a dislocation increased 
fivefold (OR 5.03 [95% CI: 1.60-15.83], p=0.006) and the risk of death following development 
of HAP was raised four fold (OR 4.43 [95% CI: 1.55-12.67], p=0.005), as was the risk when the 
ASA was 3 or 4 (OR 3.98 [95% CI: 1.18-13.37], p=0.025) (Table 3). 

Table 3. Univariate and multivariable Logistic regression analysis for mortality at 1 year. Values are 
odds ratios (OR), 95% confidence intervals (CI) and p-values.   

Risk factors Univariate Multivariable 
OR  [95% CI] P value OR  [95% CI] P value 

Age (years) 1.11 [1.05 to 1.16] <0.001 1.09 [1.03-1.15] 0.003 
Gender             

Female Reference Reference 
Male 1.62 [0.72 to 3.63] 0.240 - - - 

ASA             
1-2 Reference Reference 
3-4 4.76 [1.58 to 14.31] 0.005 3.98 [1.18-13.37] 0.025 

Pre-operative anaemia             
No Reference Reference 
Yes 3.46 [1.14 to 10.41] 0.027 - - - 

Pre-operative Hb (g/l) 0.96 [0.94 - 0.99] 0.003 - - - 
Blood transfusion*             

No Reference Reference 
Yes 1.62 [0.71 to 3.72] 0.251 - - - 

Dislocation within 1 year             
No Reference Reference 
Yes 3.56 [1.30- 9.72] 0.013 5.03 [1.60-15.83] 0.006 

HAP within 90 days             
No Reference       
Yes 5.93 [2.32-15.12] <0.001 4.43 [1.55-12.67] 0.005 

Reoperation for DAIR 
within 1 year             

No Reference Reference 



Yes 6.65 [0.90-49.31] 0.064 - - - 
Reoperation for revision 
within 1 year             

No Reference Reference 
Yes 1.98 [0.51- 7.69] 0.324 - - - 

Readmission **             
No Reference Reference 
Yes 2.78 [1.21 to 6.13] 0.015  -  - - 

Time from admission to 
surgery (days) 0.96 [0.83 to 1.22] 0.634 - - - 
Duration of surgery (mins) 0.99 [0.98-1.00] 0.055  -  -  - 

                
ASA =, Hb=, HAP =, DAIR = 
*at pre-, intra-, and or post-surgery 
**readmission for DAIR; re-revision; fall within one year; MI, CVA; VTE or urinary retention within 90 days 

Mortality at 90 days 

At 90 days post-operatively, the mortality rate was 5.4% 
(n=11). 25 patients (12%) developed a HAP, of whom 7 had died by 90 days (Appendix C). 

Discussion 

The results of this study demonstrate that postoperative HAP and dislocation are associated 
with one-year mortality after hip revision for periprosthetic fractures. These are potentially 
modifiable risk factors. Increased age and ASA grade were also associated with an increased 
risk of death, whereas time to surgery was not. PPHFs are increasing in incidence 
and frequently occur in the elderly and require complex 
surgery, with a significant physiological insult. 

Mortality at one year was 13.8% and is similar to other published rates6 and lower than the 
rate for fracture neck of femur cohorts at one year (approximately one third of patients at 
one year10). Despite comparable demographics between neck of femur fracture patients 
and PPHF patients, the reasons behind the difference in mortality rates remain unclear. It has 
been sggested that it may be as a result of higher levels of preoperative mobility and higher 
cognitive function among PPHF patients compared with neck of femur fracture patients11. In 
the multivariable analysis, we found that developing postoperative HAP was associated with 
an increased mortality rate by a factor of four. In a recent study identifying predictors of 
death in native neck of femur fractures, the development of pneumonia postoperatively was 
also found to be one of the strongest predictors of death.12 Our cohort may be at greater risk 
of developing HAP due to the longer operative time, and hence development of basal 
atelectasis, and the increased requirement for post-operative analgesia.  In addition, some 
patients with extensive incisions for long fractures received an epidural for up to 72 hours, 
resulting in difficulty in early mobilisation. 



There are several well-established methods for preventing HAP in patients undergoing 
surgery. These include education, incentive spirometry pre and post-operatively, encouraging 
deep breathing and coughing, oral care twice daily, regularly getting out of bed and elevating 
the head of the bed13,14. The application of standardised programmes and multidisciplinary 
team involvement have been efficacious in reducing mortality rates for neck of femur fracture 
patients15. The implementation of similar programmes targeted at reducing the risk of HAP for 
example, may improve outcomes for PPHF patients. 

The dislocation rate within one year for our cohort was 10.8%. This is consistent with that 
of other published data with incidences of dislocation following revision 
surgery reported at approximately 10% 16-18.  A finding was that patients with a dislocation 
within a year of surgery were five times more likely to have died within the first postoperative 
year. It is not clear why dislocation is associated with increased mortality but it may be due 
to a further in-patient spell, with extended immobility and the physiological insult of any 
further surgery19. Patients with greater co-morbidity may be more likely to dislocate due to 
falls, poor compliance with postoperative rehabilitation, or generalised sarcopenia, and we 
attempted to adjust for these factors by including age and ASA in our multivariable model. 

Many studies report on risk factors for dislocation in patients who have had revision total hip 
replacements. There are patient-related factors (age, compliance, neuromuscular 
conditions),20 procedure-related factors such as component positioning, soft tissue 
tension and surgeon experience, and implant-related factors like femoral head component 
size or the use of an elevated rim liner remain modifiable issues 21. Given the high dislocation 
rate after PPHF surgery and association with increased mortality, consideration should be 
given to increasing the level of constraint during surgery. Furthermore, the absence of an 
association between time to surgery and mortality affords sufficient time to identify the 
current implant in most cases. Options available to the surgeon may include liner 
exchange to increase the head size or use of a liner with an elevated wall. Dual 
mobility articulation has gained increasing popularity in high risk groups and results are 
encouraging22. Potential drawbacks with using dual mobility include concerns around wear 
with additional articulation23 and intra-prosthetic dislocation.24 However, the high age and 
relatively low demand common in this patient cohort may render those concerns 
less important than the risk of dislocation.  Fully constrained liners are a valuable option to 
ensure stability if the existing acetabular component has a compatible option and is 
appropriately orientated25. If there are concerns over stability that cannot be addressed with 
the above options, acetabulum component revision warrants consideration.   The decision to 
revise the acetabular component and reduce dislocation risk needs to be offset against the 
risk of increased blood loss and operative time. 



For neck of femur fractures, there is strong evidence that delay to surgery affects 
mortality26. However, for PPHFs it remains unclear whether surgical delay affects the rate of 
complication following surgery, with some studies reporting a significant increase in 
complications in patients who were delayed beyond 72 hours11. In our study, there was no 
evidence that time to surgery was a risk factor for mortality at one year. This finding is in 
keeping with a more recent published study which found that delay to surgery did not affect 
mortality27. This suggests that hospitals and staff may be afforded time to optimise patients, 
plan surgery and ensure adequate resources are in place prior to operating. 

The PPHF patient population is frail with significant challenges.  Therefore, it requires careful 
consideration of pre-operative optimisation.  These benefit from a multi-disciplinary 
approach allowing risk stratification and selection of the appropriate surgical and anaesthetic 
options, such as invasive monitoring.  In the very high risk patient, this may allow for multi-
disciplinary discussion around appropriate levels of care and initiation of treatment of 
reversible factors prior to operating.  These discussions also inform the consent process. 

To ensure a rigorously conducted study and to increase data quality, we supplemented data 
obtained from electronic health records by performing a case note review for each patient 
and procedure, and searching for missing data. Previous studies addressing risk factors 
for PPHFs centre on national databases, of which coding error can result in a reduction of the 
quality of data28. Our study found that PPHF surgery was not consistently coded (Appendix B).  

There are limitations to our study. First, our results are derived from a single institution 
and any readmission to other hospitals with complications 
may not be captured. However, the majority of patients resided within the hospital 
catchment area and were likely to return to our centre. Tertiary referral for PPHFs is relatively 
uncommon.  Furthermore, our imaging systems are linked with the local hospitals, further 
enhancing our ability to identify post-operative complications including dislocation or further 
revision. Second, we did not know patients pre-operative functional state, cognitive state 
or the age and type of implant and therefore were unable to stratify accordingly. 

In summary, postoperative dislocation and HAP are potentially modifiable factors associated 
with increased mortality rates and may be amenable to intervention. Furthermore, 
understanding factors associated with adverse outcomes provides valuable information 
relating to patient prognosis for patients, families, and clinicians. Our study suggests 
that surgeons treating PPHFs should consider increasing constraint to prevent dislocation 
and early multidisciplinary team involvement in an attempt to reduce hospital acquired 
pneumonia. 
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Appendix A 

Code list used to identify potential periprosthetic hip fracture patients from electronic patient records: 

OPCS 
Code OPCS code description 
O182 conversion to hybrid prosthetic replacement of knee joint using cement 
O183 revision of hybrid prosthetic replacement of knee joint using cement 
W052 implantation massive endoprosthetic replacement of bone 
W053 implantation endoprosthetic replacement of bone nec 
W058 other specified prosthetic replacement of bone 
W191 primary open reduction of fracture of neck of femur and open fixation using pin and plate 
W192 primary open reduction of fracture of long bone and fixation using rigid nail nec 
W201 primary open reduction of fracture of long bone and extramedullary fixation using plate nec 
W202 primary open reduction of fracture of long bone and extramedullary fixation using cerclage 
W208 other specified primary open reduction of fracture of bone and extramedullary fixation 
W282 adjustment to internal fixation of bone nec 



W284 insertion of intramedullary fixation and cementing of bone 
W302 adjustment to external fixation of bone nec 
W370 conversion from previous cemented total prosthetic replacement of hip joint 
W371 primary total prosthetic replacement of hip joint using cement 
W372 conversion to total prosthetic replacement of hip joint using cement 
W373 revision of total prosthetic replacement of hip joint using cement 
W374 revision of one component of total prosthetic replacement of hip joint using cement 
W380 conversion from previous uncemented total prosthetic replacement of hip joint 
W381 primary total prosthetic replacement of hip joint not using cement 
W382 conversion to total prosthetic replacement of hip joint not using cement 
W383 revision of total prosthetic replacement of hip joint not using cement 
W384 revision of one component of total prosthetic replacement of hip joint not using cement 
W393 revision of total prosthetic replacement of hip joint nec 
W394 attention to total prosthetic replacement of hip joint nec 
W395 revision of one component of total prosthetic replacement of hip joint nec 
W402 conversion to total prosthetic replacement of knee joint using cement 
W403 revision of total prosthetic replacement of knee joint using cement 
W404 revision of one component of total prosthetic replacement of knee joint using cement 
W412 conversion to total prosthetic replacement of knee joint not using cement 
W413 revision of total prosthetic replacement of knee joint not using cement 
W422 conversion to total prosthetic replacement of knee joint nec 
W423 revision of total prosthetic replacement of knee joint nec 
W425 revision of one component of total prosthetic replacement of knee joint nec 
W433 revision of total prosthetic replacement of joint using cement nec 
W454 attention to total prosthetic replacement of joint nec 
W461 primary prosthetic replacement of head of femur using cement 
W462 conversion to prosthetic replacement of head of femur using cement 
W463 revision of prosthetic replacement of head of femur using cement 
W468 other specified prosthetic replacement of head of femur using cement 
W471 primary prosthetic replacement of head of femur not using cement 
W473 revision of prosthetic replacement of head of femur not using cement 
W483 revision of prosthetic replacement of head of femur nec 
W484 attention to prosthetic replacement of head of femur nec 
W523 revision of prosthetic replacement of articulation of bone using cement nec 
W544 attention to prosthetic replacement of articulation of bone nec 
W562 primary interposition arthroplasty of joint nec 
W572 primary excision arthroplasty of joint nec 
W574 conversion to excision arthroplasty of joint 
W582 revision of resurfacing arthroplasty of joint 
W641 conversion to arthrodesis and internal fixation nec 



W654 primary open reduction of fracture dislocation of joint and internal fixation nec 
W801 open debridement and irrigation of joint 
W802 open debridement of joint nec 
W803 open irrigation of joint nec 
W808 other specified debridement and irrigation of joint 
W813 drainage of joint 
W814 incision of joint nec 
W818 other specified other open operations on joint 

W930 
conversion from previous hybrid prosthetic replacement of hip joint using cemented acetabular 
component 

W932 
conversion to hybrid prosthetic replacement of hip joint using cemented acetabular 
component 

W933 revision of hybrid prosthetic replacement of hip joint using cemented acetabular component 

W940 
conversion from previous hybrid prosthetic replacement of hip joint using cemented femoral 
component 

W941 primary hybrid prosthetic replacement of hip joint using cemented femoral component 
W942 conversion to hybrid prosthetic replacement of hip joint using cemented femoral component 
W943 revision of hybrid prosthetic replacement of hip joint using cemented femoral component 
W948 other specified hybrid prosthetic replacement of hip joint using cemented femoral component 
W952 conversion to hybrid prosthetic replacement of hip joint using cement nec 
W953 revision of hybrid prosthetic replacement of hip joint using cement nec 
W954 attention to hybrid prosthetic replacement of hip joint using cement nec 

  

Appendix B 

Code list of confirmed periprosthetic hip fracture patients 

Primary 
procedure 
codes Primary procedure description n 

W052 Implantation massive endoprosthetic replacement of bone 3 

W202 Primary open reduction of fracture of long bone and extramedullary fixation using cerclage 13 

W371 Primary total prosthetic replacement of hip joint using cement 1 

W373 Revision of total prosthetic replacement of hip joint using cement 6 

W374 Revision of one component of total prosthetic replacement of hip joint using cement 21 

W381 Primary total prosthetic replacement of hip joint not using cement 1 

W382 Conversion to total prosthetic replacement of hip joint not using cement 24 

W383 Revision of total prosthetic replacement of hip joint not using cement 7 

W384 Revision of one component of total prosthetic replacement of hip joint not using cement 53 



W394 Attention to total prosthetic replacement of hip joint NEC 2 

W395 Revision of one component of total prosthetic replacement of hip joint NEC 1 

W461 Primary prosthetic replacement of head of femur using cement 2 

W473 Revision of prosthetic replacement of head of femur not using cement 1 

W941 Primary hybrid prosthetic replacement of hip joint using cemented femoral component 1 

W943 Revision of hybrid prosthetic replacement of hip joint using cemented femoral component 9 

W954 Attention to hybrid prosthetic replacement of hip joint using cement NEC 1 

  

Appendix C 
Periprosthetic hip fracture cohort characteristics, by mortality at 90 days 

Characteristics Death at 90 days (n=11) Alive at 90 days (n = 192) 
Mean (SD) Range Mean (SD) Range 

Age (years) 88 (8) [74-100] 77 (12) [44-99] 
Pre-operative Hb (g/l) 109.7 (23.2) [73-142] 116.4 (17.8) [68-164] 
  n % n % 
Female 3 27.3 106 55.2 
Male 8 72.7 86 44.8 
ASA         

1-2 2 18.2 79 41.2 
3-4 9 81.8 112 58.3 
Missing     1 0.5 

Pre-operative anaemia*         
No 3 27.3 65 33.9 
Yes 8 72.7 127 66.1 

Blood transfusion at any time         
No 4 36.4 89 46.3 
Yes 7 63.6 103 53.7 

HAP within 90 days         
No 4 36.4 174 90.6 
Yes 7 63.6 18 9.4 

  Median IQR Median IQR 
Time from admission to surgery (days)  3 [2-5] 3 [2-5] 
Length of hospital stay (days) 16 [10-25] 17 [12-26] 
Duration of surgery (mins) 159 [117-185] 196 [162-234] 

ASA =, Hb=, HAP = 
*Male Hb<130g/l, female Hb<120g/l 
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