
Oncology
and Radiotherapy©

18(5) 2024: 001-006 • RESEARCH ARTICLE

− 1

Outcomes of total hip arthroplasty in trauma patients

Mohamad Kazem Emami Mebodi1, Sadra Haji2, Mohamadhosein Mokhtari3, Eman Ghazizadeh3, Ramin Ghalandarzadeh3

1 Department of Orthopedic Surgery, Faculty of Orthopedic Surgery, Baghiatallah University of Medical Sciences, Tehran, Iran, Member of 
the Iranian  MD, Associated Prof. Research Center and Orthopedic Department of  Baqyatalla Medical University (BMUS) Tehran, Iran

2 Department of Orthopedic Surgery, Faculty of Orthopedic Surgery, Baghiatallah University of Medical Sciences, Tehran, Iran, Member of 
the Iranian Association of Orthopedic Surgeons Student of Knee Surgery Fellowship in Beheshti University of Medical Science, Tehran, 
Iran

3 Department of Orthopedic Surgery, Resident of Orthopedic Surgery, Baghiatallah University of Medical Sciences, Tehran, Iran

AB
ST

RA
CT

Introduction and Purpose: Hip arthroplasty is one of the most useful non-
emergency orthopedic surgeries, which is effective in improving pain and 
function in patients with joint disabilities, and due to its serious complications, 
as well as the significant and increasing need for research in this field, it 
seems necessary. This study was conducted with the aim of investigating the 
type of surgery and the results of joint replacement treatment in patients with 
orthopedic trauma referred to Baqiyatalla Hospital from 1391 to 1401. 

Materials and Methods: This study was conducted cross-sectional. All patients 
with orthopedic trauma who underwent hip arthroplasty and who visited 
Baghiy a Hospital between 1391 and 1401 were included in the study. The 
outcomes investigated in this study are demographic information, treatment 
complications (infection, loosening, and per prosthetic fracture), patients' final 
performance, Harris hip score and Womac index. All the information of these 
patients was extracted from the files in Baqiyat Hospital and finally entered 
into STATA version 15 software for analysis and comparison. collecting 
quantitative data, it was analyzed with the help of spss software version 19.

Result: Age of patients in patients who underwent total hip arthroplasty and 
hip arthroplasty were 67.71 years ± 7.19 years and 79.37 years ± 7.14 years 
respectively, 67 (49.3%) men and 69 (50.7%) women were studied, the average 
body mass index in total hip arthroplasty and knee hemi arthroplasty patients 
respectively It was 24.88 ± 1.56 and 23.85 ± 1.34 in hip arthroplasty patients in 
1 case (0.7 percent) and in hip hemi arthroplasty patients it was not observed 
in any case. The average Harris Hip Score (HHS)  in total hip arthroplasty and 
knee hemi arthroplasty groups was 76.5 ± 4.8 and respectively. It was 73.7 ± 
5.1. Six people died in total hip arthroplasty during one year, but this number 
was recorded in ten people in hip hemi arthroplasty. Most of the patients in both 
groups were in grade two American Society of Anesthesiologists (ASA) Score, 
so that in this grade, there were 66 people (48.5%) in total hip arthroplasty 
and 42 people (30.9%) in hip hemi arthroplasty. Between gender (p=0.574), 
infection (p=0.98), lossening (p=0.15), displacement (p=0.42) and fracture 
(p=1), smoking (p=0.51), reoperation (p=0.09), falling from a height (p=0.52). 
ASA Score (0.05) did not find any statistically significant difference between 
the two groups. However, patients' age (p=0.00), Body Mass Index (BMI) 
(p=0.00), underlying disease (p=0.03), Harris Hip Score (HHS) (p=0.002), 
deaths (p=0.04), there was a statistically significant difference. 

Conclusion: The result of our study showed that in the group that underwent 
total hip arthroplasty, they were younger and had a lower body mass index. 
They had a higher HHS score and a lower number of deaths than the group 
that underwent hip hemi arthroplasty.
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INTRODUCTION

Hip fractures are common injuries, with an incidence of more 
than 250,000 cases each year in the United States [1]. It is 
estimated that this number will significantly increase by 2050 [2, 
3]. The majority of cases are either intertrochanteric or femoral 
neck fractures [4]. Hip fractures are three times more common 
in women [5]. Low-energy trauma is responsible for the majority 
of elderly patients with hip fractures, whereas the incidence in 
young patients is mostly related to high-energy trauma [6]. Most 
femoral neck fractures are treated operatively, which allows early 
patient mobilization [6]. Arthroplasty is a well-known method 
for treating such injuries under special circumstances [7].

Hip arthroplasty is among the best and most successful surgeries 
for different hip conditions, including trauma, especially 
displaced Femoral Neck Fractures (FNF) [8]. Hemi Arthroplasty 
(HA) and Total Hip Arthroplasty (THA) are two well-known 
procedures used for the treatment of displaced femoral neck 
fractures in selected patients [9].

Peri-articular fractures of the knee are mostly treated by internal 
fixation or rarely non-operatively in the elderly [10, 11]. Few 
articles have proposed Total Knee Arthroplasty (TKA) as the 
initial treatment for complex knee fractures, particularly in the 
elderly [12-17]. Achieving stable fixation in elderly patients with 
acute complex knee fractures is a major problem which total knee 
arthroplasty can overcome [18]. Moreover, first-line TKA can 
prevent decubitus-related complications in these patients [18].

Per prosthetic fracture, infection, aseptic loosening, osteolysis and 
dislocation are among the various complications occur following 
arthroplasty [19].

Surgeons use various techniques to reduce the risk of complications 
following total hip arthroplasty for displaced femoral neck 
fractures [20]. Despite these techniques, a high incidence of 
complications and reoperations has been reported in several 
articles [21, 22].  In complete hip joint replacement, clinical 
and radiological follow-up is necessary so that the complications 
can be recognized in time and the necessary intervention can 
be performed, and on the other hand, the patient's abilities and 
the achievement of the treatment goal, which is the return of the 
patient to normal life and activity, can be evaluated.

In our country in recent years, the amount of hip surgery has 
increased dramatically and due to the aging of the general 
population of the country, the amount is increasing day by 
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day. Considering that the hip joint is a weight-bearing joint 
and the movements of this joint play an important role in the 
overall functioning of the skeletal system, it is very important to 
perform this surgery accurately and without complications. This 
operation is accompanied by many complications, and knowing 
the type and rate of their occurrence can be very helpful in more 
accurate surgery and making appropriate decisions to prevent 
complications [23-28].

Based on the growing number of hip replacement surgeries 
following fractures in the elderly each year, it is reasonable to 
conduct a study on postoperative complications. This study aimed 
to describe common complications following hip replacement 
surgery (THA or HA) for hip fractures and the causes of failure 
and reoperation at a referral trauma center.

MATERIALS AND METHODS
This retrospective cross-sectional study was conducted at a 
referral trauma center at Baghiatallah Hospital. All patients who 
underwent first-line hip or knee arthroplasty for acute trauma 
were included in this study. The data registry was reviewed for a 
period of 10 years from 2012 to 2021. Patients who underwent 
THA or TKA for secondary traumatic osteoarthritis, primary 
osteoarthritis, avascular necrosis or pathologic fracture were 
excluded. Patients with previous ipsilateral or contralateral hip 
or knee fractures or surgery and patients with multiple fractures 
were excluded. Only patients with isolated displaced femoral 
neck fractures were included in the review. Records with missing 
or incomplete data were also excluded. All individual registered 
information for patients who underwent THA for acute trauma 
between January 2012 and December 2021 was reviewed. This 
study was approved by the Ethical Committee of Baghiatallah 
University of Medical Sciences.

Patient demographic data, including age, sex, and Body Mass 
Index (BMI) were extracted from registered documents. The 
patients were divided into two groups according to the type of 
procedure: Hemi arthroplasty, Total Hip Arthroplasty. No cases 
of primary TKA for trauma were included in the registery. The 
complications recorded at 180 days post-surgery were infection, 
aseptic loosening and dislocation. In addition, the reoperation rate 
of patients within the first year was recorded. The ASA score was 
determined for each patient based on the recorded data. Surgeries 
were performed by four surgeons. All hip replacement procedures 
were performed using anterolateral or lateral approaches. None 
of the patients was treated using the posterolateral approach. The 
mechanism of trauma was extracted from each patient’s profile. 
Harris hip score as an indicator of quality of life for individual 
patients was recorded postoperatively at various time intervals. 
Collecting quantitative data, it was analyzed with the help of spss 
software version 19.

RESULT
Demographic characteristics
A total of 408 patients with displaced femoral neck fractures 
underwent hip arthroplasty surgery between January 2012 
and December 2021. A total of 246 patients underwent total 
hip arthroplasty and 162 underwent hemi arthroplasty. The 
demographic information of the patients is shown in table 1. The 
number of hemi arthroplasty procedures has rised in the last two 
years and the information is provided in table 2. A total of 207 
patients (50.7%) were female and 201 patients (49.3%) were male. 
Total hip arthroplasty patients were, on average younger (67.7 
year vs. 79.3 year). Smoking was more common in the THA group 
(29.3% vs. 24.1%); however, the difference was not statistically 
significant.

Tab. 1. Demographic data for total hip 
arthroplasty and hemiarthroplasty pa-
tients

Tab. 2. Comorbidities for HA and THA 
groups

Parameter THA HA
p-value

No. of patients (total=409) 247 162

Male (%) 126 (51.01%) 75 (46.3%)
0.57

Female (%) 121 (48.99%) 87 (53.7%)

Mean age (range) 68 years (53 years-86 years) 79 years (60 years-95 years) 0.37

BMI (range) 24.9 (21.6-28.2) 23.9 (21.2-26.2) 0.34

Comorbidity THA   HA p-value

Diabetes mellitus (%) 66 (26.8) 66 (40.7) 0.09

Hypertension (%) 132 (53.7) 84 (51.9) 0.83

Hyperlipidemia (%) 67 (27.2) 21 (13) 0.53

Ischemic heart disease (%) 18 (7.3) 45 (27.8) 0.001

Smoking (%) 72 (29.3) 39 (24.1) 0.05

ASA score 1 (%) 27 (11) 4 (2.4)

0.028ASA score 2 (%) 198 (80.1) 125 (77.2)

ASA score 3, 4 (%) 22 (8.9) 33 (20.4)

Comorbidities
The American Society of Anesthesiologists (ASA) physical status 
classification system was developed to assess preoperative gen-
eral health condition of patients. Based on ASA score total hip 
arthroplasty patients were generally healthier than hemi arthro-

plasty patients (p-value<0.05). Diabetes was more common in 
hemi arthroplasty patients (40.7% vs. 26.8%) but hyperlipidemia 
was more common in total hip arthroplasty patients (26.8% vs. 
12.9%). When comparing ischemic heart disease, it was statisti-
cally more common in hemi arthroplasty group (27.7% vs. 7.3%, 
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Tab. 3. Complications and outcomes for 
HA and THA groups

Fig. 1. Total hip arthroplasty after gunshot injury and femoral neck fracture

Fig. 2. Surgical dislocation for intra articular bullet removal

p-value<0.05). The detailed information about underlying medi-
cal diseases are shown in table 2.

Postoperative outcomes
Postoperative outcome parameters are shown in table 3. When 
comparing THA to HA patients, death within one year after the 
surgery is statistically more common in HA group (7.3% vs. 18.5% 

respectively, p-value<0.05). Infection within 6 months following 
surgery, dislocation, aseptic loosening and per prosthetic fracture 
were main complications observed during study and the results are 
shown in table 3.
Harris hip score were collected at various postoperative visits and 
were included in the study (Table 3).

Complication/outcome THA HA p-value

Infection (%) 10 (4.04) 6 (3.7) 0.98

Dislocation (%) 7 (2.83) 5 (3.08) 0.65

Fracture (%) 3 (1.21) 5 (3.08) 0.92

Aseptic loosening (%) 8 (3.23) 2 (1.23) 0.27

Reoperation within 1st year (%) 13 (5.26) 4 (2.46) 0.15

Death within 1st year (%) 17 (6.88) 29 (17.9) 0.047

Harris hip score (mean) 76.5 73.74 0.002

Surprisingly during data collection there were 3 patients with 
gunshot trauma to hip. The first one is a 40-years old male with 
right femoral neck fracture (Figure 1). He underwent a total hip 

The second patient was a 28-years old male with acetabular fracture 
and bullet fragments inside the left hip joint following gunshot 
injury (Figure 2). The fact that intra-articular bullet fragments are 
harmful both locally and systematically are represented in several 
articles. Intra-articular bullet fragments are in close contact with 

Gunshot trauma are responsible for a variety of injuries, as in the 
third patient, femoral neck fracture, femoral head fracture and ac-
etabular fracture are complex injuries requiring appropriate treat-
ment. Total hip arthroplasty through direct lateral approach was 

arthroplasty through direct lateral approach (Figure 1). His recov-
ery period was unremarkable. He came back to his work with mild 
limping.

joint cartilage and synovial fluid and can cause significant degen-
erative processes inside the joint, in addition to decreased range 
of motion mechanically. Surgical dislocation approach was the 
preferred approach in this case and 3 months after the surgery the 
patient has returned to his job without any complaint.

done (Figure 3). Early post-operative days was unremarkable. In 
follow-up visits signs and symptoms of infection raise concern but 
after irrigation and debridement and use of antibiotics resolved.
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DISCUSSION

The number of patients with hip fractures are increasing annually. 
Arthroplasty is a common procedure in the treatment of displaced 
femoral neck fractures especially in the elderly patients [23-25]. 
Hemi arthroplasty is the most common procedure in elderly pa-
tients with multiple underlying diseases and limited preoperative 
ambulation. However, better postoperative outcome and more 
ambulation has been reported by total hip arthroplasty and 
though this procedure is also rising among patients [26]. In the 
present study we reported increased number of THA procedures 
during 2012 to 2018.
As previously described, THA as the treatment for displaced 
femoral neck fracture in elderly is becoming more popular, but 
complications such as dislocation and infection, reoperation rate 
and the cause of reoperation have not been well reported in the 
articles. We reported any revision procedure within first year after 
surgery for any reason and the cumulative incidence was 10%. This 
is obviously higher than the revision rate for nondramatic total 
hip arthroplasty procedures reported in studies (between 2% and 
4%) [22].
Various causes can lead to revision surgery after THA and HA 
thus per Prosthetic Joint Infection (PJI) and dislocation remains 
two the most important etiologies [28]. Baker et al (3 sohoo) re-
ported higher rate of dislocation (6%) after THA than our study 
(2.4%). The fact that patients who underwent THA were younger 
and had better preoperative physical health may have an impor-
tant impact on this statistic. In addition, in the current study no 
procedure was done via posterolateral approach that according to 
current evidence about complications following THA can lower 
dislocation rate.
In this study PJI was the leading cause for reoperation. Sassoon 
et al reported higher incidence for infection after arthroplasty 
for treatment of FNF than nondramatic patients (about 6 times 
higher). Gausden et al verified PJI as the second cause of revision 
surgery. The rate of PJI after THA for FNF was reported twice the 
rate of PJI after nondramatic total hip arthroplasties according to 
current literature [25, 26]. According to our study, the rate of PJI 
between THA and HA groups was not statistically different.
Per prosthetic fractures after arthroplasty are one of common
etiologies for revision surgery and can cause serious problems for 
the patient and the surgeon. In the current study the incidence 
of postoperative fracture within one year after surgery was 3.6% 
and there was no difference between two groups. This can vary 
regarding the follow-up period, as Gausden et al reported 7% after 
5 years’ observation.
Mortality within first year after surgery was another endpoint that 
was reported in this study. Although mortality rate is influenced 
by many factors, Okike et al designed a 9-year study on 12491 

patients aged 60 years old and older and found no difference in 
mortality rate between patients who underwent cemented hemi 
arthroplasty and uncommented hemi arthroplasty for hip frac-
tures. Similarly, Bhandari et al found no difference in mortality 
rate after treatment of hip fracture either by THA or HA. Unlike 
mentioned articles we found higher mortality rate after hemi ar-
throplasty in this study. This might be due to patient selection for 
surgery, as healthier patients with less comorbidities underwent 
Total hip arthroplasty. In addition, the THA group were more ac-
tive before surgery and generally younger than the HA group.
In this study we found no significant difference in reoperation 
rate within first year after surgery between two groups. However, 
follow-up period may play a significant role in this conclusion. 
In contrast, it has been reported by meta-analyses that the risk of 
reoperation with hemi arthroplasty is higher than with total hip 
arthroplasty [1, 4-6]. 
Harris hip score was determined at certain various intervals af-
ter surgery and as previous studies claimed total hip arthroplasty 
had better outcome measures. Because all the patients had trauma 
before surgery, it was not possible to evaluate the patients before 
surgery. The choice of total hip arthroplasty as the treatment of 
displaced femoral neck fracture was rising in the past recent years, 
because THA has better outcome results when comparing to HA 
and also lower revision rates and more pain relief are its advan-
tages [6-8, 15, 20, 21].

LIMITATION

This study has several limitations. First, this is a retrospective 
study. Second, the patient selection for THA or HA was made 
by surgeon’s preference and though the THA group were consist 
of younger and healthier patients with better preoperative func-
tion and more ambulation. Third, the study was conducted in one 
trauma center and thus the number of patients was not enough to 
determine risk factors for complications. Fourth, there were four 
surgeons to perform the procedures and thus different tendencies 
among surgeons for approach, implant positioning, fixation and 
closure can lead to confounding results.

CONCLUSION

The reoperation rate between HA and THA groups was not dif-
ferent. Mortality rate was higher with HA. PJI and dislocation 
were the leading causes of revision surgery after THA and HA. 
THA has better postoperative outcome in comparison to HA, 
however the choice of treatment for displaced femoral neck frac-
ture for elderly patients can be confusing and surgeon’s preference 
and skill is one of main parameters.

Fig. 3. Total hip arthroplasty after high energy trauma following gunshot injury to hip joint
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