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Abstract 

Background 
The aim of the study is to evaluate the efficacy and outcomes of open reduction internal fixation (ORIF) as a surgical 

treatment for acetabular fractures. Specifically, the study seeks to assess the restoration of hip function, the incidence of 

postoperative complications, and the long-term health of the joint following surgical intervention, to determine the 

effectiveness of this treatment approach across different patient demographics. 

Method  
This study was carried out prospectively at the Department of Orthopaedics, IGIMS, Patna for 4 years. In total 50 patients 

participated in the study. All of them had fractures in their acetabulum. They were treated with open reduction internal 

fixation surgery for their fractures. screws and plates were used for the reconstruction. The patients followed up for a period 

of 2 and half years. 

Results 
In total 50 patients participated in the study, the outcome of the last follow-up showed that in 80% of the patients, the 

functional abilities of the hip bone were restored. As for the complications, osteoarthritis was found in 3 patients, Heterotopic 

ossification was reported in 2 patients, nerve injury in 1, dermal infection in 2, necrosis of the blood vessel in 2, and imperfect 

reduction in 1 patient. 

Conclusion  
Early treatment and longer follow-up improve the outcome of the reduction fixation irrespective of the age and bone health 

of the patients 

Recommendation 
Early diagnosis, treatment, and longer duration of effective follow-up improve the outcome of acetabular fracture reduction. 
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Introduction 

Considering the reported cases of the fracture of the 

acetabulum, this type of fracture is quite rare [1], however 

numerically the reported cases are increasing. The fracture 

of the acetabulum occurs due to falls but in the case of the 

younger population, the trauma is of high energy and in the 

case of the older population the trauma is of lower energy 

[2]. Fracture in the acetabulum usually requires surgical 

intervention. The surgical procedure is to reduce the fracture 

and its fixation internally. Intraoperative and postoperative 

complication associated with the surgery makes the surgery 

challenging. Postoperative complication includes arthritis 

due to trauma, destruction of the cartilage, ossification in the 

muscles and surrounding areas and nerve injury due to 

surgery [3]. If any of the stated complications arise then 

arthroplasty of the total hip bone is required [4]. The 

occurrence of the complication depends on a variety of 

factors such as the age of the patient, allied injuries in the 

surrounding area, and trauma associated with the injury. 

The allied injuries can occur in the surrounding bones, 

muscles as well as nerves [5]. There is high-energy trauma 

in younger patients but in patients above 35 years of age, the 

trauma is of minimal energy [5]. Incidences of such trauma 

fractures are due to impact falls on the hips, especially in the 

case of geriatric patients [4,5]. Such fall affects the posterior 

part of the acetabulum [6]. Along with the fracture of the 

posterior part of the acetabulum the injuries in the 

surrounding areas add to the challenges associated with the 

surgery for the treatment of fracture [7]. Apart from the open 
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reduction internal fixation another method of the treatment 

such as skeletal fraction (conservative method) and total 

arthroplasty are available [4,5] Although fixation method is 

best preferred the other factors such trauma, age, associated 

comorbidity, allied injuries, and skeletal traction and total 

arthroplasty are to be considered [4,5]. some of the surgical 

procedures reported in the literature are Kocher–

Langenbeck, Ilioinguinal, extended iliofemoral, and 

triradiate methods also a combination of the mentioned 

methods [5,8]. The aim of the study is to evaluate the 

efficacy and outcomes of open reduction internal fixation 

(ORIF) as a surgical treatment for acetabular fractures. 

Specifically, the study seeks to assess the restoration of hip 

function, the incidence of postoperative complications, and 

the long-term health of the joint following surgical 

intervention, to determine the effectiveness of this treatment 

approach across different patient demographics.  

Method 

Study design 

A prospective cohort study 

Study setting   

The study was carried out at the Department of 

Orthopaedics, Indira Gandhi Institute of Medical Science 

(IGIMS), Patna, Bihar India, spanning from January 2020 to 

January 2024. 

Participants  

In total 50 patients participated in the study. All of them had 

fractures in their acetabulum. They were treated with open 

reduction internal fixation surgery for their fractures. 

Screws and plates were used for the reconstruction. The 

surgery was performed under general anaesthesia. The 

patients were followed up for a period of 2 and a half years. 

Inclusion criteria 

 patients between 20 to 80 years of age 

 Closed fractures 

 fractures in the posterior, anterior and both the 

column of acetabulum 

Exclusion criteria 

 Fractures that were not reported for 3 weeks. 

Bias 

There was a chance that bias would arise when the study first 

started, but it was avoided by giving all participants the 

identical information and hiding the group allocation from 

the nurses who collected the data. 

Sample size: 

Patients who enrolled after filling the inclusion criteria. For 

calculating sample size the following formula was used: 

N∆= 2(Za+Z1-β)2σ2 

                 2 

Where, N= sample size, Z is a constant 

Za is set by convention according to accepted a error of 5% 

as 1.649 Z1-β is set by convention according to accepted 1-

β or power of study of 80% as 0.8416Σ is standard deviation 

estimated ∆ is difference in the effect between two 

interventions (estimated effect size). 

The patients admitted for the treatment were first stabilized 

hemodynamically and then the examination of the fracture 

was carried out using radiological test. The demography of 

all the patients was noted, along with their radiological 

findings such as X-ray and CT scan. There was dislocation 

in the hip for 30 patients and six of them suffered from 

central dislocation. The type of surgical method was chosen 

as per the requirements of the fracture. The majority of the 

patients (35) underwent surgery by the Kocher–Langenbeck 

method, for 13 patients’ incision was made on the ilioguinal 

region, and two patients had an incision on their iliofemoral 

region. The incisions were placed according to the area 

fracture. For the anterior fractures, an incision was made on 

the ilioguinal region and for posterior fracture the incision 

was made by the Kocher–Langenbeck method. Whereas for 

transverse fractures the incision was made in the iliofemoral 

region. 90% of the patients under study required plates and 

screws for rigid fixation however 5 patients required only 

screws for fixation. After reduction fixation the gap of 1-3 

mm was considered acceptable, and beyond 3mm indicated 

that fixation was not optimum. A physiotherapist consulted 

all the patients on the range of motion and duration of the 

motion. All the clinical examinations done before the 

surgery were repeated at each follow-up. If none of the 

complications were observed in a patient then they followed 

up for a year and if complications such as osteoarthritis 

occurred then they followed up in intervals of six months. 

They followed up for the period between 24 months to 36 

months. The average period of follow-up was 30 months. 
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Ethical consideration 

The institutional ethics committee approved the study. 

Statistical analysis 

The data obtained from the patients was arranged in the 

Excel sheet in a tabular format, and average values and 

percentages were calculated. 

Result 

In total 50 patients participated in the study 30 of them were 

males and 20 were females. These patients had fractures on 

either side of the acetabulum, 60% of them had fractures on 

the right side and 40% of them had fractures on the left side. 

The patients were categorized into three groups as per the 

age of the patients. The young adult population included 

patients between the age group of 20 to 40 years. The mid-

age population included patients between the age of 40 to 60 

years. The geriatric population group included patients with 

age more than 60 years. The cause of the fracture was either 

a road accident or a fall. The majority of the patients had 

fractures in the posterior part of their acetabulum (74%), 9% 

of them had fractures in the transverse region, another 9% 

of them had fractures in the anterior region, and the 

remaining 8% had fractures in both anterior and posterior 

column.

 Table no. 1: Demographic characteristics 

Demographic Factor Description 

Gender Distribution  

- Male 30 

- Female 20 

Side of Fracture  

- Right side 60% 

- Left side 40% 

Location of Fracture  

- Posterior part 74% 

- Transverse region 9% 

- Anterior region 9% 

- Both anterior and posterior columns 8% 

 

After the clinical examination, it took approximately 4 days 

to perform surgery on all the patients. Letournel and Judet 

recommended the criteria under which the method of 

surgery for acetabular fracture could be determined, 

according to the mentioned criteria Kocher–Langenbeck 

approach was used for 35 patients, the ilioinguinal incision 

approach was used in 12 patients, and two patients was an 

incision on their iliofemoral region. The reduction fixation 

(RIF) surgery was successful in 46 patients and the required 

reduction in the fracture was achieved. whereas 4 patients 

had an imperfect reduction. the case of imperfect reduction 

was observed in patients with a fracture in the posterior wall, 

posterior column, and in both columns. strong reduction was 

obtained with plates and screws in 45 patients and 5 patients 

required only screws for reduction. The average follow-up 

period was 30 months with the maximum being 36 months 

and the minimum being 24 months. As per the criteria of 

Harris and Ruesch et al., the X-ray reports obtained and all 

the other clinical examinations for each patient were scored 

from 0 to 100 [11,12]. Table no. 2 illustrates the scores of 

the patients according to the radiological findings, level of 

pain, range of motion achieved, and overall functioning of 

the pelvic area. It also demonstrates the level of satisfaction 

of the patients. 

 

 

 

Table no. 2: Patient’s healing score and degree of satisfaction 
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Score of the patient according to 

Harris and Ruesch 
Frequency of the patient 

Between 90 to 100 30 

Between 80 to 89 11 

Between 70 to 79 5 

Less than 70 4 

Degree of satisfaction by the patients Frequency of the patient 

Complacent 30 

Satisfied 15 

Not satisfied 5 

 

Surgical procedures 

 

 

Figure 1 shows Skin Incision- Stoppa 

Approach 

Figure 2 shows the Soft Tissue 

Dissection 
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Figure 3 shows the Pelvic Brim 

Exposed 

Figure 4 shows the Reduction 

Technique 
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Figure 5 shows the Plate Fixation 

Figure 6 shows the Case 1 
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Figure 7 shows the Post Op Xray of 

Case 1 

Figure 8 shows the Check Xray - 

Case 1 
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Figure 9 shows the Case 2 

Figure 10 shows the CT Scan of 

Case 2 
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Figure 11 shows the CT image of 

Case 2 

Figure 12 shows the CT Imaging of 

Case 2 
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Figure 13 shows the CT image of 

Case 2 

Figure 14 shows the Post Op Xray of 

Case 2 
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Figure 15 shows the Post Op Xray of 

Case 2 
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Figure 16 shows the CASE 2- Post op 

Figure 17 shows the  Case 2- 6 mt 

follow up 
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Figure 18 shows the Case 2- 

Follow Up 
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Table no. 3: Post-operative complication 

Type of complication Frequency of patient 

Osteoarthritis 03 

Heterotopic ossification 02 

Nerve injury 01 

Dermal infection 02 

Necrosis of the blood vessels 02 

Imperfect reduction 01 

Those patients who were not satisfied underwent the other 

surgery. The average time required for the surgery was 3 

hours. Post-operative complications were reported in 

various cases which are stated in table no. 3. 

Discussion 

Acetabular fractures are the most difficult to treat. The 

surgery of these fractures requires skilled surgeons. In our 

study, it was found that treatment of acetabular fracture 

required consideration of a variety of fractures. The main 

cause of the fracture was road accidents and the region most 

affected was posterior wall fracture, this was found 

consistent with another study [9]. A study demonstrated that 

the Kocher–Langenbeck approach was used for 48.7% of 

patients, the ilio-inguinal incision approach was used in 

21.9% of patients, and 12.4% of patients had incisions on 

their iliofemoral region. In 17% of the patients the other 

approaches such as direct lateral, and combination of stated 

approaches [10]. In this study majority of the cases Kocher–

Langenbeck approach was used for 35 patients, the ilio-

Figure 19 shows the Case 2- Follow 

Up after 6mts 
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inguinal incision approach was used in 12 patients, and two 

patients had incisions on their iliofemoral region. Post-

operative surgery complications include osteoarthritis, 

necrosis, nerve damage, and imperfect reduction can lead to 

improper construction which might require a second surgery 

[11]. The surgical intervention aims to restore the functional 

abilities of the hip bone Although the reduction cannot 

completely restore the abilities of the hip bone because the 

articular cartilage becomes non-viable. This non-viable 

cartilage can lead to osteoarthritis. A study indicated if the 

reduction is not achieved properly then it increases the 

probability of arthritis significantly [12]. In this study, it was 

found that the longer duration of follow-up helps in the early 

diagnosis and treatment of osteoarthritis as it usually 

develops within a year and a half of the postoperative period. 

The outcome of the last follow-up showed that in 80% of the 

patients, the functional abilities of the hip bone were 

restored, this finding was comparable to the other study 

[12,13]. In our study, Osteoarthritis was found in three 

patients, Heterotopic ossification was reported in two 

patients, nerve injury in one patient, dermal infection in two 

patients, necrosis of the blood vessels in two patients, and 

imperfect reduction in one patient. This study had a lesser 

number of complications because the surgical intervention 

was earlier compared to other studies and the post-operative 

were regular and elaborated [14]. 80% of the patients had 

satisfactory outcomes which was again comparable with 

another study [15]. 

Conclusion 

Early treatment and longer follow-ups improve the outcome 

of the fracture fixation irrespective of the age and bone 

health of the patients. 

Limitation 

The sample size for the study is small and to confirm the 

findings of the study on a larger population should be carried 

out. 

Recommendation 

Early diagnosis, treatment, and longer duration of effective 

follow-up improve the outcome of acetabular fracture. 
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