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Abstract : 47 consecutive cases of fracture neck femur in patients older than 70 years  were managed by 

cemented hemiarthroplasty with Austin Moore prosthesis at a tertiary care teaching hospital with the objectives 

of studying the short come outcome and to compare the results with standard studies using uncemented Austin 
Moore prosthesis, to determine if cementing the prosthesis improves clinical outcome. Patients who were 

available for follow up for a minimum of two years have been included in this study. Short term functional 

outcome was analyzed using the Harris hip scoring system. 44 patients were available for follow up at the end 

of study period. The patients were in the age group of 72 to 93 years with the mean age of 78.2 years. 59% of 

the patients were females with 88.6% of all cases sustaining the fracture following a trivial trauma. The 

functional outcome using the Harris hip score was excellent in 43.5%, good in 38.4%, fair in 11.3% and poor in 

6.8% of the cases. There was no case of bone cement implantation syndrome. Hemiarthroplasty with Austin 

Moore prosthesis is a good option in elderly patients with limited physical demands and mobility. Cementing the 

prosthesis can achieve better control of thigh pain, improves mobility, allows early mobilization and lesser use 

of walking aids. The use of cement does not increase perioperative mortality or morbidity in patients without 

severe cardiopulmonary compromise.  
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I. INTRODUCTION 
  Femoral neck fractures, one of the most common injuries in the elderly, have always presented great 

challenges to orthopaedic surgeons. The incidence of these fractures has increased with improvement in life 

expectancy and is expected to double in the next 20 years and triple by 2050[1]. The goal of treatment of 

femoral neck fractures is restoration of pre-fracture function without associated morbidity [2].  Experience of the 

last four decades has shown that hip arthroplasty is the best treatment for intracapsular fracture neck of femur in 

elderly in terms of both short-term and long-term results [3]. Currently, surgeons can choose between unipolar 

hemiarthroplasty, bipolar hemiarthroplasty and total hip arthroplasty in the treatment [4]. Unipolar 
hemiarthroplasty with Austin Moore prosthesis is rarely employed in the developed countries though it is very 

commonly used in developing countries like India. It should ideally be reserved for very limited or non-

ambulatory patients.[5] Though a Thompson’s prosthesis is usually used with cement, Austin Moore’s 

prosthesis can be used in the presence of calcar. We have taken up this study to evaluate if using bone cement 

with the Austin Moore’s prosthesis offers any distinct advantages in reducing the complications of thigh pain, 

stem loosening and improving mobility.  

 

II. MATERIALS AND METHODS 
2.1 Source of data: Patients with intra-capsular fractures of the neck of femur satisfying inclusion criteria 
admitted in a medical college hospital during the study period of June 2010 to October 2011. Approval from the 

institutional ethics committee was obtained prior to commencement of the study. 

2.2 Sample size: 47 patients were included in the study. However, only 44 patients were available for follow up 

at two years and included in the final analysis. 

2.3 Inclusion criteria: Intra-capsular fracture of the neck of femur and age above 70 years. 

2.4 Exclusion criteria:  Patients with arthritic changes involving the acetabulum, pathological fractures, not 

willing or unfit for surgery and cementing. 

2.5 Collection of data: Patients satisfying the inclusion criteria were worked up and investigations performed as 

per protocol. Informed written consent from all patients was taken prior to any intervention. 

2.6 Surgical procedure: All surgeries were done under spinal or epidural anaesthesia according to the discretion 

of the anaesthetist. Posterior approach to the hip was used in all cases and single dose intravenous Cefuroxime 

was administered pre-operatively. The prosthesis used in this study is a standard Austin Moore prosthesis. An 
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appropriate size bone plug from the resected head was inserted into the medullary canal after broaching. 40 

gram bone cement was inserted with a cement gun without pressurization. 

2.7 Post operative protocol:  Most of our study patients were mobilized in bed on day one after surgery with 

weight bearing walking as tolerated using a walker, within the 72 hours. Intravenous Cefuroxime was used in all 

patients for five days. 

2.8 Follow up: Regular follow up of all cases was done at 6 weeks, 3 months, 6 months, 12 months, 18 months 

and two years. At each follow up, patients were evaluated clinically using the Harris Hip Score [6] and 
radiologically to detect any loosening, heterotophic ossification, subsidence of the prosthesis and protrusio 

acetabuli. 

 

III. RESULTS 
47 patients were treated by hemiarthroplasty with Austin Moore prosthesis with bone cement for fracture neck 

of femur of which 44 patients were available for follow up till two years. Three patients died during the follow 

up period and were excluded from final analysis. 

 The average age of patients in this study was 78.2 years (72 -93 years). 59% of the patients were 

women. Left side fracture was seen in 54.5% of the cases. 39 patients sustained fracture following a slip while 5 
patients met with RTA. 31 patients had at least one systemic disease, the commonest being hypertension 

(43.2%). 25% patients presented within 24 hours of the injury whereas 27.3% presented more than one week 

later (Table 1). 

 Four patients developed peri-operative hypotension which was managed appropriately.  There was one 

case of peri-prosthetic fracture which was Vancouver Type AG [7] i.e. cortical perforation in the greater 

trochanteric area with stable prosthesis. It was managed by passing a stainless steel wire of 16 gauge, besides 

cementing the prosthesis to secure the fixation.  There was no case of any bone cement related complication. 

Postoperatively, shortening was observed in three patients. Superficial infection in the form of a wound 

dehiscence was seen in two patients, one of who was a diabetic. Both patients were managed by debridement, 

secondary suturing and appropriate intravenous antibiotics. The infection resolved without any sequelae in both 

cases. One patient had a calf vein thrombosis post-operatively. There were no late postoperative complications 
like loosening, dislocation, erosion, calcar resorption, protrusio acetabuli or peri-prosthetic fracture noted at two 

years (Table 2). 

 The average Harris Hip Score at 6 weeks after surgery was 57.18 (43.83-66.65), at the 3 months was 

67.66 (51.06-83.88), at 6 months 77.53 (57.45- 88.8). At one year, the average score rose to 82.64 (65.8-92.9), 

at 18 months it was 84.53 (65.8- 93) and at final two year follow up it as 85.14(66.2- 94.3). The final result 

based on the Harris Hip Score is summarized in Table 3. 

  Radiological assessment revealed that 12 patients had femur with Dorr type B morphology (27.3%) 

whereas 32 patients (72.7%) had a Dorr type C femur [8]. Post operative radiographs were studied for 

implantation errors [9] and metaphyseal fill [10], which is summarized in Table 4. 

 

IV. TABLES 
TABLE 1: PRE-OPERATIVE ASSESMENT OF STUDY POPULATION 

Sl. No. Characteristic  No. of patients Percentage 

1.  

AGE 

70- 75 years 12 27.3% 

75-80 years 18 40.9% 

>80 years 04 9% 

2. SEX Male 18 41% 

Female 26 59% 

3. MODE OF INJURY Slip 39 88.6% 

Road Traffic Accident 5 11.4% 

4. LATERALITY Right 20 45.5% 

Left 24 54.5% 

5.  

TIME TO PRESENTATION 

< 24 hours 11 25% 

24-72 hours 14 31.8% 

72 hours – 1 week 7 15.9% 

>1 week 12 27.3% 

6.  

SYSTEMIC CO-

MORBIDITIES 

Ischaemic heart disease 3 6.8% 

Hypertension 19 43.2% 

Diabetes mellitus 8 18.2% 

Chronic lung disease 3 6.8% 

Others 4 9.1% 
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TABLE 2: COMPLICATIONS DURING THE STUDY 
Time Complication No. of patients 

PERI-OPERATIVE Hypotension 4 

Peri prosthetic fracture 1 

EARLY POST-OPERATIVE Shortening 3 

Superficial infection 2 

Deep vein thrombosis 2 

  

TABLE 3: FINAL HARRIS HIP SCORE AND CLINICAL RESULT 
Grade Harris Hip Score No. of patients Percentage 

Excellent 90-100 9 43.5% 

Good 80-89 27 38.4% 

Fair 70-79 5 11.3% 

Poor <70 3 6.8% 

 

TABLE 4: RADIOGRAPHIC ASSESSMENT 
 Parameter No. of patients Percentage 

PROXIMAL FEMUR 

MORPHOLOGY (DORR) 

A 0 0 

B 12 27.3% 

C 32 72.7% 

 

IMPLANTATION ERRORS 

Inadequate neck length 2 9.09% 

Inadequate calcar seating 2 9.09% 

Peri prosthetic fracture 1 4.5% 

METAPHYSEAL FILL <= 70 percent 8 18.2% 

>70 percent 36 81.8% 

 

TABLE 5: COMPARISON OF CLINICAL RESULT WITH STANDARD STUDIES WITH 

UNCEMENTED AUSTIN MOORE PROSTHESIS 
Grade Our study Jensen[12]

 
Jadhav[14] Moore[17] Dhar[18] Noor[19] 

Excellent 43.5% 30% 65% 31.6% 80.2% 38% 

Good 38.4% 21.6% 43.3% 21% 

Fair 11.3% 43.3% 35% 16.6% 19.8% 24% 

Poor 6.8% 5% 8.3% 17% 

 

FIGURE 1: PROGRESSION OF HARRIS HIP SCORE

 
 

V. DISCUSSION 
The aim of replacement surgery in fracture neck femur is early return to daily activities and pre fracture 

levels. This is particularly applicable to the elderly age group where complications related to prolonged 

immobilization need to be prevented.  

 The mean age of the patients in the present study was 78.2 years. Some authors have advocated 

hemireplacement in patients over 70 years of age [11-13]. This age limit is arbitrary and can be justifiably 

reduced when the younger patient is in poor health or has a low activity level. The average age of patients in our 

series is higher than other Indian series viz. 65.7 years [14], 66 years [13], and 66.3 years [15]. Unipolar 

hemiarthroplasty with Austin Moore prosthesis is reserved for elderly patients with minimal functional demands 

and is done primarily for pain relief rather than function [16]. 

 As in other standard studies,[12-15, 17-19] the present study also had a higher number of females. This 

is due to the lower peak bone mass and postmenopausal bone loss in women [21]. Women have a skeleton that 

adapts less well to ageing by periosteal apposition [22,23].  Majority of our study patients (88.6%) sustained the 
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injury due to a trivial trauma like tripping or slipping.  This is in accordance with the series by Evans[24] and 

Ingalhikar [25]. Falls are a common event, particularly among the elderly. Epidemiologic studies have identified 

a number of risk factors for this like weakness, balance deficit, gait disorder, visual deficit, etc.[21] A little more 

than half of our study patients were brought to the hospital within three days of sustaining the injury whereas 

27.3% presented for treatment after one week or more. This is a common scenario in our country where patients 

present to an orthopaedician late, after trying treatment from osteopaths.  In all, 70.5% of the patients had at 

least one medical co-morbidity, the most common being hypertension, seen in 43.2% of patients. This is lower 
than the 83.3% patients in the series by Noor et al[19] but more than the 64.5% reported by Saxena et al[13] It 

was observed that the post-operative rehabilitation of patients was significantly affected by the presence of the 

above co-morbidities. This also had an effect on the final functional result of the procedure.  Similar observations 

have been made by Koval et al[26] and Bath [27]. 

 Though the dislocation rate is reported to be more with the posterior approach, none of our study 

patients had a post-operative dislocation of the prosthesis.[27,28] This was because meticulous attention was 

given to insertion of prosthesis in 15-20 degrees anteversion, valgus positioning, suturing the posterior capsule 

and the short external rotators and keeping the limb in slight abduction post-operatively. Patients were also 

explained in the immediate post-operative period about the risk of dislocation and were advised not to squat or 

sit cross leg. 

 Technical difficulties encountered during the procedure were miscalculation of the amount of neck to 
be resected resulting in the prosthesis sitting on the lesser trochanter and subsequent shortening in three cases. 

There was one case of peri prosthetic fracture, Vancouver Type AG[7] i.e. cortical perforation in the greater 

trochanteric area with stable prosthesis. This patient later went on to develop superficial wound infection. 

Weinrauch et al[29] and Parker et al [30], have reported a statistically significant increased incidence of peri 

prosthetic fractures in uncemented Austin Moore prosthesis compared to cemented Thompson prosthesis. 

Figved  et al[31] and Fraser Taylor et al [32] in their series comparing cemented and uncemented bipolar 

hemiarthroplasty also found significantly higher intra operative periprosthetic fractures in the uncemented 

groups and both these are Level II studies.    

 All the surgeries were completed between 45-90 minutes of starting the procedure. Emery et al[33],  

Figved et al[31],  Parker et al[30] and Fraser Taylor et al [32] found increased surgery duration and blood loss in 

the cemented groups but none of the findings were statistically significant.   Neither the intra-operative blood 

loss nor the duration of the procedure had any effect on final function. Two of our patients (4.5%) had 
superficial wound infection. Infection rates reported in other series have ranged from 4.5% by D’Arcy[34], 4.7% 

by Jensen and Holstein[12] to 5.7% by Dhar[18] and 6.1% by Saxena and Saraf[13]. Parker et al reported no 

increase in infection rates in the cemented hemiarthroplasty group[30].  

 There was no case of any cement related complication like hypotension, pulmonary embolism or 

cardiac arrest.  The rationale for avoiding the use of cement comes from previous studies linking cementing to 

perioperative death and cardiopulmonary complications [35,36]. Studies by Figved et al [31], Parker et al [30], 

Kankanala et al[37], Costa et al[38] and Taylor et al[32] have conclusively proven that cementing a 

hemiarthroplasty stem does not lead to a significant rise in  cardiopulmonary complications or death in carefully 

selected patients. As suggested by Donaldson et al [39], the surgical risk reduction for bone cement implantation 

syndrome in this study by thorough wash of the medullary canal, meticulous hemostasis and no pressurization. 

Also, none of the patients in the study population had severe cardiopulmonary compromise.  
 In our study, the final Harris Hip Score as evaluated at two years follow-up averaged 85.14 with the 

maximum score being 94.3. Overall, about 82% of the patients achieved an excellent or good result. Our results 

are better compared with previous studies of uncemented hemiarthroplasty with Austin Moore prosthesis 

performed for fracture neck femur as seen in Table 5.  

 Sonne-Holm et al [20], comparing Moore arthroplasty with and without cement, found that the patients 

with cemented Moore arthroplasties had a superior hip function during first 6 months of follow up. In this study, 

the Merle d’ Aubigne total hip index was significantly higher for patients with cemented hemiarthroplasty, due 

mainly to less pain and better gait function.  Anderson et al[40] Branfoot et al[41] and Singh et al[42] performed 

randomized studies to compare outcome of cemented versus uncemented Thompson prosthesis and they 

reported significantly more pain in the uncemented group. Emery et al[33], on comparing cemented Thompson 

and uncemented Moore stems also found better pain scores with the cemented prosthesis. The increased use of 
walking aids after cement less fixation has also been reported by the authors. Lausten and Vedel [43] reported 

significantly lower mobility and social performance scores in their uncemented group. Parker et al [30] in the 

largest randomized trial to date comparing a cemented and uncemented unipolar hemiarthroplasty, also 

concluded that cemented hemiarthroplasty leads to less residual pain and better return of mobility.   Our results 

seem to suggest that cementing the stem of Austin Moore prosthesis gives a better function, lesser pain and 

improved gait function outcome by providing better primary anchorage of the prosthesis. This is especially 

important in the osteoporotic femur with weak calcar and wide medullary canal[44]. A good stable fit allows 
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early mobilization of patients. Considering the advantages of using cement for stem fixation in unipolar 

hemiarthroplasty and the safety of cementing in patients without severe cardiopulmonary compromise, it would 

be prudent to cement all Austin Moore hemiarthroplasties. Though it is against the common practice of inserting 

this prosthesis without cement, this might need a change, because it is now used in the frail elderly patients with 

limited demands and mobility. Due to the limited life expectancy of these patients, revision is not an issue. 

Lesser pain, better mobility and early mobilization are what are important and these goals are better achieved 

when the Austin Moore stem is cemented in place.  
 Radiological evaluation was done using pre operative and post operative radiographs. An 

overwhelming majority of our patients (72.7%) had a Dorr type C femur i.e. wide metaphysis with wide 

medullary canal, loss of isthmus construction and loss of cortical bone stock. 12 patients had femur with Dorr 

type B morphology (27.3%), i.e. a wide metaphysic with large medullary canal, but relatively good cortex. This 

is based on the study by Dorr et al in which the authors classified three types of morphologic anatomy of the 

proximal femur, referencing the selection of cemented versus non-cemented femoral arthroplasty components 

[8]. As noted by Kankanala et al[37],  achieving a press fit in Dorr C type femora may be impossible and hence, 

they advocated cementation without pressurization in such patients. Sah et al have also shown the relation 

between Dorr femur morphology and osteoporosis[44]. This again justifies the need to cement the Moore’s 

prosthesis to achieve a good primary anchorage in wide medullary canals. 

 The types of implantation errors in this study, as assessed by the methods described by Sharif and 
Parker[9] which included inadequate length of neck remnant (<12mm),  inadequate calcar seating (>1 mm), 

difference in prosthetic head size compared to contra lateral head (up to 2 mm), intra operative periprosthetic 

fracture are summarized in Table 4. Our results compare favourably with those of Weinrauch P. where the 

author had studied intra-operative errors during Austin Moore hemiarthroplasty (uncemented) in 147 patients.  

In that study, there was inadequate length of neck remnant in 27% cases, inadequate calcar seating in 22% cases 

and intra operative periprosthetic fracture in 14% cases [45]. 

 The relative fill of the stem of prosthesis in the medullary canal of femur at the level of tip of lesser 

trochanter on anteroposterior pelvis radiograph was <70% in 36 patients (81.8%) whereas only eight patients 

(18.2%) had more than 70% metaphyseal fit. At least 70% canal fill by the stem of the prosthesis at the level of 

lesser trochanter is necessary to avoid excessive subsidence of the prosthesis and pain according to Yau et 

al[10]. Rehmatullah et al[46] found an inverse relationship between prosthesis head size and metaphyseal fit. 

Austin Moore prosthesis with head size 42 mm had an average 84.5% fit whereas a 54 mm head had only 56% 
fit in their study. The authors advised cemented hemiarthroplasty in these cases 

 

VI. CONCLUSION 
Hemiarthroplasty using cemented Austin Moore prosthesis for fractures of the femoral neck provides 

freedom from pain, better range of movement and more rapid return to unassisted activity with an acceptable 

complication rate. Though conventionally done in an uncemented fashion, providing a good primary anchorage, 

especially in the osteoporotic femur is of paramount importance. This can be done by cementing the prosthesis 

without any significant increase in cement related complications in properly selected patients. The end 

functional results also depend on the associated co-morbidity and optimum post-operative rehabilitation. The 
long term results using cemented Austin Moore prosthesis needs further study for a longer period in a larger 

sample with a direct comparison between the cemented versus uncemented groups. However, considering the 

good result achieved in the short term, it seems reasonable to use bone cement for all Austin Moore 

hemiarthroplasties. 
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