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A femoral neck fracture is a debilitating injury, which usually occurs in the elderly, 
causes disorder in the patient’s health, and imposes high costs on the community 
health system (1). More than 250,000 femoral neck fractures occur in the United 
States each year, which is expected to double by 2050 as the populaƟon ages. 
High- and low-energy trauma causes these fractures in young and older adults 
respectively, and the lack of correct treatment leads to complications and 
surgeries (2). Type I fractures are incomplete and usually impacted valgus in 
Garden classification. The fracture in types II, III, and IV are complete and without 
displacement, briefly displaced, and completely displaced (3). 
Bipolar Hemiarthroplasty is one of the approaches to femoral neck fractures in 
people over the age of 70, which uses the cemented or uncemented method 
depending on bone quality and osteoporosis severity. Cemented prostheses are 
used when the bone quality is poor, osteoporosis is high, the channel is dilated, 
and fixation with uncemented prostheses is not possible (4). 
Undisplaced fracture treatment is performed by fixing the fracture with a screw or 
DHS at all ages, but there is much disagreement about displaced fracture 
treatment, especially in paƟents over 70 years old. Some surgeons treat these 
patients based on their activity level and life expectancy through joint 
replacement and bipolar surgery (5, 6). Choosing the proper treatment method is 
essential due to the high age of these patients to improve efficiency and reduce 
prosthesis dislocation, infection, bleeding, and the need for reoperation 
associated with multiple risks. Okike et al. (2020) conducted a Cohort 
retrospective study on 49112 paƟents with a mean age of 83 years who 
underwent the cemented and uncemented Hemiarthroplasty with a mean age of 
83 years who underwent the cemented and uncemented Hemiarthroplasty with a 

Abstract  
Background: Hip hemiarthroplasty is a common method in treating femoral neck fractures in patients older 
than 70 years old. Depending on the severity of bone destrucƟon, and bone stock, two methods either 
cemented or non-cement bipolar prosthesis may be   used. 
Methods: In a prospecƟve study, 60 paƟents with femoral neck fractures who were referred to the university 
hospitals of Isfahan, Iran, were divided into two treatment groups: 30 paƟents were treated with cemented 
bipolar method and 30 with non-cement bipolar hip arthroplasty surgery. In a 6-month follow-up, the surgical 
outcomes were assessed using the VAS pain scale, SF36 general health instrument score, and Harris hip score (HHS).  
Results: The pain scale (VAS), SF36 and Harris scores showed non- significant differences in the two groups: 
pain=3.63 out of 10 in  3 months and 2.6 out of 10 in  6 months; SF36= 69 and 86 in 3 and 6 months 
,respecƟvely; HHS=78 in both in 3 and 6  month in the cemented group .In non-cemented  group the pain 
scores were 3.91and 3.12 in 3 and  6 months; SF36=67 and 83, and  HHS=82 in  3  and 6 months respecƟvely. 
Conclusion: It seems that the two methods of cemented and non-cemented bipolar hemiarthroplasty, in 
elderly hip fractures, would have similar pain, quality of life, and hip function in short term follow-ups.  
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mean follow-up Ɵme of 8.3 years. There were 
no statistically significant differences between 
the groups, including in-hospital mortality and 
postoperative outcomes (7).  
Parker (2019) evaluated 400 paƟents with 
femoral neck fractures, of whom 115 paƟents 
died within a year of surgery. There was no 
significant difference in pain scores among 
the survivors at any time intervals. Patients 
treated with the cemented Hemiarthroplasty 
had better mobility improvement than those 
treated with the uncemented 
Hemiarthroplasty. Re-fractures were more 
common in the uncemented group, but the 
need for further surgery was similar in both groups (8). 
Liu et al. (2019) compared the cemented and 
uncemented Hemiarthroplasty on people 
aged 70 and over with a mean age of 70-85.3 
years old. This meta-analysis revealed that the 
cemented Hemiarthroplasty had a longer 
duration, less pain, less than one year of 
mortality, and fewer implant-related 
complications than the uncemented 
Hemiarthroplasty. However, this study has 
some limitations, such as uniform 
management of surgery, rehabilitation plan, 
and small sample size (9). 
Christensen (2020) carried out a similar 
comparative study and showed that 
reoperation was needed after the 
uncemented Hemiarthroplasty compared to 
the cemented Hemiarthroplasty for any 
reason, and post reoperation risks were 
higher due to fractures around the prosthesis 
and infection. However, no significant 
difference was found in patients’ pain and 
mortality rate after one year (10). 
Kumar et al. (2020) performed a meta-
analysis on 18 studies with 2,819 intra-
articular pelvic fractures and found that the 
cemented Hemiarthroplasty reduced the risk 
of peripheral, postoperative, and 
postoperative fractures. However, there was 
no significant difference in other 
complications, including function, pain, and 
quality of life. There were no significant 
differences in the intra-operative results 
except for the increase in the operation 
duration and cemented Hemiarthroplasty. 
The comparison results of the intra-operative 
mortality rate, after 30 days, and after one 

year between the two methods were not 
significantly different (11). 
In Moorine’s study, both cemented and 
uncemented groups were similar in age, 
gender, and systemic diseases. The cemented 
group had longer operation duration and 
more blood loss significantly. Despite 
significant differences between the two 
groups, the cemented group was more 
associated with premature postoperative 
mortality. Intra-operative fractures occurred 
in two paƟents (2.5%) of the uncemented 
group. There was no significant difference 
between the groups regarding dislocation rate 
or peripheral fracture rate after surgery 
during a 2-year follow-up period. An 
improvement in postoperative performance 
was observed at six weeks for both groups, 
and the mean HHS HRS score was similar at 
the end of 2 years (12). 
Another systematic study, including 12 
studies, and involving 1805 paƟents, 
compared the results of these surgeries. The 
meta-analysis presented longer operation 
duration in cemented Hemiarthroplasty than 
in the uncemented method, and no significant 
difference was observed between the two 
treatment groups regarding mortality, 
hospitalization, blood loss, pain severity, and 
other complications (13). 
Many clinical trial studies have found no 
difference between the cemented and 
uncemented prostheses in the pain severity 
and hip function, and the length of surgery in 
cemented prostheses was longer (14-17). 
Different results have been obtained from the 
study of these two methods, but there is no 
comprehensive study in this field in Iran. This 
study aimed to evaluate for this purpose. 
 
 
 
This prospective study was conducted on 
people aged 70 and over who referred to 
Isfahan medical and educational centers in 
Iran due to a femoral neck fracture from 2019 
to 2020 and treated under the cemented and 
uncemented bipolar method. Patients with 
post-surgery complications, such as infection, 
death, or who did not pursue the follow-up 
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were excluded from the study, and finally, 
two groups of 30 people were included. 
The inclusion criteria were femoral neck 
fracture for any reason except pathological 
fractures between 2019 and 2020, using 
cemented and uncemented bipolar method 
depending on the degree of bone resorption, 
age over 70, lack of chronic debilitating 
diseases, activity, and ability to walk before 
fracture, and gaining informed consent. The 
exclusion criteria include dissatisfaction to 
participate or continue to participate in the 
study, people with illness or disabilities who 
cannot continue to study, and people 
addicted to opium. 
Patients treated with the cemented (group 1) 
and uncemented (group 2) bipolar 
Hemiarthroplasty were studied in two groups 
of 30. All patients were evaluated for pain 
severity, quality of life, and hip funcƟon 3 and 
6 months aŌer surgery. 
The VAS criterion was used to determine the 
pain severity criterion in 10 degrees, and the 
patient selected a number according to the pain severity. 
The SF-36 quesƟonnaire was used to 
determine the quality of life, containing eight 
dimensions of physical function, physical 
limitation, vitality, general health, social 
relations, mental health disorders, and mental 
health. This questionnaire was normed in Iran 
(17) with a score from 0 to 121, of which 121 is the best. 
The Harris Hip Scale (HHS), which is the 
essential scale for hip scoring, and factors 
such as pain, claudication, ability to walk and 
get up from a chair and sit, as well as a range 
of motion, and difference in limb length were 
used to evaluate the function of the hip joint. 
This criterion is like the WOMAC and SF-36 
criteria in terms of validity, whose reliability was 0.94 (15). 
The data related to 3- and 6-month follow-ups 
after surgery were measured and recorded in 
a checklist. 
The data were analyzed by SPSS Software 
Version 21 and Repeated measure ANOVA, 
independent test T, and Chi-square statistical 
tests. The significance level is considered less 
than 0.05. This study was conducted based on 
the approved proposal with research code 

399892 and ethics code 
IR.MUI.MED.REC.1399.1012. 
 
 
 
Table 1 compares the mean pain severity 
score based on VAS criteria, the mean score 
of the SF-36 questionnaire, and the Harris hip 
score (HHS) at intervals of 3 and 6 months 
after surgery. 
A total of 143 bipolar surgeries were 
performed in Kashani Hospital in Isfahan, Iran, 
in 2019-20, of which 57 were cemented and 
86 were uncemented. The age range of 
paƟents was between 70 and 98 years with 
the mean age of patients as much as 78.3 ± 
4.3 years, of whom 53% female (n = 32), and 
47% male (n = 28). The mean operation 
duration was 67 minutes in the first group and 
46 minutes in the second group. The average 
bleeding during the surgery was 730 ml in the 
first group and 520 ml in the second group.  
Although the pain severity in the cemented 
bipolar group was lower than uncemented, 
this difference was not significant. There was 
no significant difference between the mean 
pain severity score based on each VAS, the 
mean score of the SF-36 quesƟonnaire, and 
the Harris hip score (HHS) at intervals of 3 and 
6 months aŌer surgery. The results revealed 
that the cemented and uncemented surgeries 
are not significantly different in terms of pain 
severity, quality of life, and hip function. Both 
methods can have good results in femoral 
neck fracture surgery. 
According to the comparison of mean pain 
intensity severity based on each VAS criteria, 
the mean score of the SF-36 questionnaire 
and Harris hip score (HHS) increased at 
intervals of 3 and 6 months aŌer surgery in 
the cemented and uncemented surgery, 
which seems to be due to physiotherapy 
sessions. 
 
 
 
 
 
 

 
 
 

Results 
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 Average pain severity Mean score of the SF-36 
questionnaire 

Mean score of the Harris hip 
score (HHS) 

3 months 6 months 3 months 6 months 3 months 6 months 
first group Cemented 

bipolar 
hemiarthroplasty 

3.63 
 2.96 69.34 86.02 70.23 74.57 

The second group 
Uncemented bipolar 

hemiarthroplasty 
3.91 3.12 67.89 83.86 68.06 73.29 

p-value 
 0/05< 0/05< 0/05< 0/05< 0/05< 0/05< 

 
 

 
 
Figure 1: cemented bipolar  

 
 

 
 
Figure 2: non cemented bipolar  

 
 
 
A femoral neck fracture is a debilitating injury 
that most commonly affects the elderly, 
disturbing their health and straining the 
community’s health care system. In the 
United States, more than 250,000 femoral 
neck fractures occur each year, which is 
expected to double by 2050 as the populaƟon 
ages. There is considerable disagreement 
about the treatment of displaced fractures, 
most of which are about patients over 70 
years old. Choosing the proper treatment 

method is essential due to the high age of 
these patients to improve efficiency and 
reduce complications and the need for 
reoperation associated with multiple risks. 
The results indicated that the cemented and 
uncemented surgery were not significantly 
different in terms of pain severity, quality of 
life, and hip function. Both methods can have 
good results in femoral neck fracture surgery. 
There is not much research comparing these 
methods, and disagreement about the use of 
the cemented and uncemented prostheses is 
high. Numerous studies have reported that 
patients who use cemented prostheses have 

Discussion 
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less thigh pain and better performance than 
uncemented ones (15). 
Many clinical trial studies have found no 
difference between the cemented and 
uncemented prostheses in the pain severity 
and hip function, and the length of surgery in 
cemented prostheses was longer (18). A meta-
analysis study was performed to compare the 
efficacy and safety of the cemented and 
uncemented Hemiarthroplasty for displaced 
femoral neck fractures. The post-surgery hip 
function in 12-month cemented 
Hemiarthroplasty was significantly better than 
the uncemented Hemiarthroplasty (P = 0.01). 
The post-operative fracture rate in the 
cemented Hemiarthroplasty was significantly 
lower than uncemented Hemiarthroplasty     
(P = 0.001). In addition, the inter-surgical 
fracture rate in cemented Hemiarthroplasty 
was significantly lower than in uncemented 
one (P = 0.004). The operation duration in the 
uncemented Hemiarthroplasty was shorter 
than in cemented (P < 0.00001). There was no 
significant difference between the two groups 
with HHS, mortality, wound infection, 
dislocation, general complications, 
reoperation rate, and intra-operative blood 
loss (19). Contrary to this study, there was no 
significant difference between the cemented 
and uncemented Hemiarthroplasty in our 
study, like our study, HHS was not significantly 
different aŌer 3 and 6 months. 
A comparative study was performed between 
two stem design prostheses to investigate the 
results of two types of cemented and 
uncemented stem design implants after 
Hemiarthroplasty. There was no significant 
difference between the two groups with both 
10A orthopaedic data evaluation panel 
rankings, mortality after one-year, total other 
complications, immobilization at discharge, 
and general prosthesis complications. 
Periprosthetic fractures and post-operative 
infections were significantly more common in 
the uncemented group with reoperation. 
Significant differences were observed in 
cardiovascular complications, blood loss, and 
operation duration in favour of the 
uncemented group (20). In this study, no 
significant difference was observed between 

the cemented and uncemented implants, 
which are inconsistent with the results of our study. 
A meta-analysis study was conducted on eight 
studies, including 1577 pelvis (782 
uncemented and 795 cemented), to compare 
the efficacy and safety of the cemented and 
uncemented Hemiarthroplasty in elderly 
patients with femoral neck fractures. The 
meta-analysis showed that the operation 
duration of the cemented Hemiarthroplasty is 
longer than the uncemented one, with a 
statistically significant difference (P = 0.01). 
However, there was no significant difference 
between the stabilization methods in 
mortality at 12 months (P = 0.14), 
hospitalization (P = 0.44), blood loss                
(P = 0.46), and HHS score. There was a 
significant difference in the common 
complications of pulmonary embolism 
between the two groups, but there was no 
difference in the other five common 
complications. Based on the results, 
uncemented Hemiarthroplasty could reduce 
the incidence of pulmonary embolism after 
surgery. In addition, the results of prosthesis-
related complications showed a significant 
difference between the two groups in pre-
prosthetic fractures (P <0.00001, P < 0.00001, 
P = 0.0002) (21). In line with our study, HHS and 
complications in follow-up were not 
significantly different in this study. 
A meta-analysis was carried out to compare 
cemented Thompson and uncemented Austin 
Moore Hemiarthroplasty for femoral neck 
fractures. A variety of articles were searched 
through PubMed, Cochrane Central, Scopus, 
Ovid, and the Web of Science through 
February 2019 on pelvic funcƟon, pelvic pain, 
implant complications, surgical complications, 
reoperation rates, and hospitalization. A total 
of 10 studies (four RCTs and six observational 
studies) with 4378 paƟents were included in 
the final analysis. The Thompson group was 
associated with lower pelvic pain after 
surgery, lower reoperation rate, fewer intra-
operative fractures, and longer operation 
duration than the Austin Moore group. 
Estimating the effect of pelvic function, 
fractures around the prosthesis, prosthetic 
dislocations, wound infection, mortality, and 
hospitalization was not in favour of either 
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group (22). There was no significant difference 
between the cemented and uncemented 
prostheses, which was consistent with our study. 
A systematic review of 13 studies, including 
1561 bipolar Hemiarthroplasty (770 cemented 
and 791 uncemented), evaluated the 
differences between cemented and 
uncemented bipolar prostheses in the 
treatment of femoral neck fractures in 
patients aged 60 and over. The uncemented 
Hemiarthroplasty was associated with 
significantly less blood loss (P <0.0001), 
shorter operation duration (p <0.0001), less 
infecƟon (p = 0.03), and lower risk of 
heterotypic ossificaƟon (p = 0.007). On the 
other hand, patients with the cemented 
Hemiarthroplasty suffered a significant less 
thigh pain after surgery than patients with the 
uncemented implants (p <0.00001) (23). 
A prospective controlled randomized trial was 
conducted to compare cemented (CHA) and 
uncemented (UCH) bipolar Hemiarthroplasty 
in patients with femoral neck fractures (FNF). 
This study was performed on 158 paƟents 
over 76 years old who underwent bipolar HA 
for displaced FNF, who were randomly divided 
into two groups. The cemented group (CHA,   
n = 79) was treated with the cemented and 
uncemented group (UCH, n = 79) used no 
cement, and the operation duration, blood 
loss, complication rate, and postoperative 
mortality were compared after surgery. Both 
CHA and UCH groups were not significantly 
different in age, gender, and co morbidities. 
The CHA group experienced a significantly 
longer operation duration and more intra-
operative blood loss. Intra-operative fractures 
occurred in two patients from the UCH group, 
and there was no significant difference 
between the groups regarding dislocation and 
postoperative periprosthetic fracture. There 
was a tendency for better postoperative 
performance improvement at week 6 for the 
CHA group, although the mean HRS score 
(HHS) was comparable at two years (24). These 
results were consistent with those of our 
study. HHS was not significant in the present 
study at of 3- and 6- month intervals. 
Generally, both methods can have good 
results in femoral neck fracture surgery in 
short-term follow-up. 

 
 
 
The results indicated that the cemented and 
uncemented methods were not significantly 
different in terms of pain severity, quality of 
life, and hip function. Studies in this field are 
limited in Iran, and different results have been 
obtained in different studies in other 
countries. Both methods can have good 
results in femoral neck fracture surgery. 
Some of the limitations of our study were the 
small sample size, short follow-up period, and 
failure to evaluate complications in two 
methods. In addition, the choice of surgery 
was not random, and more community-based 
studies are recommended to examine these 
cases. According to investigations, no study 
has been reported so far in this field in Iran. 
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