
Introduction
Acetabular fractures are relatively uncommon but have clinically 
significant consequences. In association with pelvic injuries, 

acetabular fractures account for approximately 2–8% of all pelvic 
fractures [1]. Most of these injuries are associated with high 
velocity trauma, such as road traffic accidents, falls from height, 
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Introduction: Post-traumatic arthritis following acetabular fracture fixation is the most common cause of chronic hip pain and disability. 
Following an acetabular fracture, there is a high chance of secondary osteoarthritis; thus, the total hip replacement (THR) serves as a reliable 
procedure. However, doing THR after prior open reduction and internal fixation (ORIF) of the acetabulum is technically challenging due to 
scarring, distorted anatomy, implant in situ, and scanty bone stock. The study aims to assess the surgical difficulties, complications, and 
functional results in patients undergoing THR after acetabular fracture fixation.
Materials and Methods: It is a retrospective study conducted in Department of Orthopaedics, Paras HMRI Hospital, Patna, Bihar, India 
between January 2018 and December 2023. Thirty-one patients who had prior acetabular fixation and subsequently underwent THR were 
included. The demographics data, fracture pattern, surgical approach, implant type, and complications were recorded. Functional outcomes 
were assessed by using the Harris Hip Score (HHS) pre-operatively and following subsequent follow-up. Radiological evaluations were done to 
assess the component alignment, bone graft incorporation, and to determine if any signs of loosening. 
Results: The mean age was 52.3 years (range: 38–72), with 21 males and 10 females. The mean follow-up was 18 months. The mean pre-
operative HHS improved from 48 to 85 (P < 0.001). However, the major intraoperative difficulties included the previous implant, that is, 
acetabular plates or screw removal (30%), poor bone stock (20%), and difficult component positioning (26.7%). However, there were minimal 
complications. One patient had transient sciatic neuropraxia. There were no deep-seated infections, dislocations, or early loosening of implants 
reported. Both the cemented (11 cases) and uncemented (20 cases) THR provided satisfactory fixation. 
Conclusion: THR after the acetabular fracture fixation is technically complex but gives excellent results when performed with meticulous 
surgical planning and proper implant selection. The cemented THR is done in old patients having osteoporotic bone, while uncemented 
components are done in younger patients, which gives long-term stability.
Keywords: Acetabular fracture, open reduction and internal fixation, post-traumatic arthritis, total hip replacement, arthroplasty.

Abstract

Learning Point of the Article:
Total Hip Replacement after acetabular fracture fixation is technically demanding but yields excellent outcomes when performed with 

proper planning, appropriate implant removal, and implant selection based on bone quality.

Total Hip Replacement after Acetabular Fracture Fixation: Surgical 
Challenges, Techniques, and Outcomes

Submitted: 16/09/2025; Review: 26/10/2025; Accepted: November 2025; Published: December 2025

DOI: https://doi.org/10.13107/jocr.2025.v15.i12.6564
© The Author(s). 2025 Open Access. This article is distributed under the terms of the Creative Commons Attribution 4.0 International License (https://creativecommons.org/licenses/by-nc/4.0/), 

which permits unrestricted use, distribution, and non-commercial reproduction in any medium, provided you give appropriate credit to the original author(s) and the source, provide a link to the 
Creative Commons license, and indicate if changes were made. The Creative Commons Public Domain Dedication waiver (http://creativecommons.org/publicdomain/zero/1.0/) applies to the data 

made available in this article, unless otherwise stated.

Dr. Janki Sharan Bhadani Dr. John Mukhopadhaya



www.jocr.co.in

or direct impact to the hip region [2]. The acetabulum has a 
complex anatomy, as it has a deep cup-like structure that 
incorporates the femoral head. Thus, when it fractures, it makes 
clinical presentation, diagnosis difficult, and finally, its 
treatment gets challenging. The most important thing is to 
prevent post-traumatic arthritis and to maintain hip joint 
congruency, which can be achieved by proper restoration of the 
acetabular articular surface. Open reduction and internal 
fixation (ORIF) is a gold standard treatment for displaced 
acetabular fractures [3, 4]. The aim of the ORIF is to achieve the 
proper anatomical reduction and stable fixation, so that the 
integrity of the native hip joint is maintained. However, even 
with expert hands, the outcomes of acetabular fracture fixations 
are not always perfect. The data show that between 20% and 
40% of patients develop secondary osteoarthritis changes and 
also have avascular necrosis of the femoral head in patients who 
were treated by ORIF, even though they have perfect intra op 
reduction and joint congruity and acceptable radiographic 
reductions [5, 6, 7]. The underlying cause is primarily due to 

initial cartilage damage, intra-articular debris, or residual 
incongruity. Moreover, secondarily having infection, hardware 
failure, and loss of fixation can accelerate more degenerative 
changes [8]. Once post-traumatic arthritis or avascular necrosis 
occurs, then the treatment of choice is total hip replacement 
(THR). As the THR restores function and finally relieves the 
pain. THR in a previously operated acetabular fracture has 
many issues. However, performing primary THR does not have 
such issues.
Doing secondary THR, there are a lot of issues there is distorted 
acetabular anatomy, loss of bony landmarks, acetabular plate 
and screw, bone defects, soft-tissue scarring, and compromised 
vascularity [9,10,11]. In addition, there is a higher risk of 
infection, blood loss, and intraoperative fractures further 
complicate the procedure [12].
Recent advancements in implants, such as 3D printing, robotic-
ass i sted  nav igat ion surger y,  and new ly  developed 
reconstructive techniques have improved the surgical outcome 
of THR [13,14,15]. Modular acetabular components, 
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Figure 1: (a) Pre-operative X-ray demonstrating a central fracture-dislocation of the right hip, (b) Posterior column fixation performed through the Kocher-
Langenbeck approach followed by cemented total hip replacement. (c) Post-operative X-ray showing the final implant position.
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augmented porous metal, and advanced cementing techniques 
improve surgical outcomes. However, the complication rates 
remain higher (10–20%) than in primary THR [16,17,18].
The present study was conducted to evaluate the functional and 
radiological outcomes of patients who underwent THR after 
previous acetabular fracture fixation. The aim was to analyze 
technical challenges, complication rates, and the post-operative 
functional improvement using the Harris Hip Score (HHS) 
scoring systems.

Materials and Methods
A retrospective cohort study was carried out between January 
2018 and December 2023. A total of 31 patients who 
underwent THR after previous ORIF for acetabular fracture 
were included. Institutional ethical approval was obtained no. 
705/IEC/2025 IGIMS dated September 19, 2025. All patients 
above 18 years who previously underwent acetabular fixation 
and later required total hip replacement were included. These 

patients have symptoms of post-traumatic arthritis and have 
had a minimum of 6 months of follow-up.
However, the patients having active local or systemic infection, 
Pathological fractures, patients with incomplete clinical or 
radiographic records, and patients who lost follow-up within 6 
months of post-surgery were excluded from the study.
Each patient underwent a complete pre-operative evaluation, 
which included a detailed history, clinical examination, and 
radiographic evaluation. The HHS is used for both pre- and 
post-assessment, which includes Pain level, walking tolerance, 
and functional capacity. Radiological evaluation was done by 
anteroposterior pelvis and Judet oblique views to identify non-
unions, implant position, and acetabular morphology. 
Computed tomography scans were done in complex cases to 
assess bone stock and hardware interference with acetabular 
component placement. In suspected cases of infection, 
screening for erythrocyte sedimentation rate, C-reactive 
protein, and joint aspiration is done [19]. Patients with raised 
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Figure 2: (a) Pre-operative imaging showing a both-column acetabular fracture, (b) Anterior column dual plating through the ilio-inguinal approach along 
with posterior column plating through the Kocher-Langenbeck approach followed by cemented total hip replacement, (c) Post-operative clinical 
photographs showing the patient standing with full weight-bearing and demonstrating active hip movements.
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markers underwent further evaluation to exclude any chronic 
infection. Patients having comorbidities, such as diabetes, 
hypertension, and cardiac disease were optimized before 
surgery.
All surgeries were performed by specialist arthroplasty 
surgeons with high experience in complex revision procedures.
The posterior (Kocher-Langenbeck) approach was used in 27 
patients, while the lateral (Hardinge) approach was used in 4. 
The posterior approach is easier to assess the retained implant 
and easier to reconstruct the posterior column.
Previously implanted acetabular plate or screw removed only if 
they obstructed acetabular reaming or acetabular cup 
placement. If not required implant is not removed as it 
unnecessarily increases blood loss and surgical time.
Uncemented components were used in 20 patients with good 
bone quality and adequate acetabular support.
Cemented components were used in 11 elderly osteoporotic 
patients, as the literature favors cemented fixation in poor bone 
stock [20, 21]. Intraoperatively, acetabular bone loss can be 
assessed, whether it may be cavitary or segmental. Cavitary 
defects were filled with morselized autograft. While the 
segmental defects were managed by using trabecular metal 
augments or mesh reinforcement, as required [22]. 
Perioperative antibiotics were given, and tranexamic acid was 
routinely used to minimize bleeding. Suction drains were used 
as required. After the operation, early mobilization was initiated 
within 48 hours, with partial weight-bearing as tolerated done 
by crutches. Full weight-bearing was allowed at 6 weeks, based 
on bone stock and fixation stability.
HHS was assessed pre-operatively and at 6, 12, and 18 months 
post-operatively. Radiographic evaluation of cup inclination 
and anteversion was measured as per Lewinnek’s safe zone. X-
ray used to assess for component migration, radiolucent lines, or 
loosening. Both intraoperative (fracture, nerve injury, 
bleeding) and post-operative (infection, dislocation, 

loosening) complications were recorded.
Statistical analysis was done by using the Statistical Package for 
the Social Sciences v26.0. The paired t-test compared pre- and 
post-operative HHS, with P < 0.05 considered significant.

Results
Out of the 31 patients, 21 were male and 10 female, with a mean 
age of 52.3 years (range: 38–72 years). The right hip was 
involved in 28 patients, while the left in 3 patients. The average 
interval between primary acetabular ORIF and conversion to 
THR was 10.8 months (range: 2–24 months). Mechanisms of 
injury included road traffic accidents (83.8%) and falls from 
height (16.2%).
A patient with a central fracture-dislocation of the right hip is 
demonstrated. The fracture was addressed with posterior 
column fixation using the Kocher-Langenbeck approach, 
followed by cemented THR, as seen in the post-operative 
radiograph (Fig. 1).
Similarly, (Fig. 2) illustrates a case of a both-column acetabular 
fracture. Dual plating of the anterior column through the ilio-
inguinal approach, combined with posterior column fixation 
through the Kocher-Langenbeck approach, was followed by 
cemented THR. Post-operative clinical photographs show the 
patient achieving full weight-bearing with satisfactory active hip 
movements.
As per the Letournel classification, 12 cases were posterior wall 
fractures, 8 cases were transverse fractures, 7 cases had both 
columns, and 4 cases were posterior column fractures with 
posterior wall involvement (Table 1).
Mean pre-operative HHS was 48 ± 6, improving to 85 ± 5 at final 
follow-up (P < 0.001). Patients experienced better pain relief, 
improved gait, and increased walking ability. The majority of 
the patients had improved their ability to perform daily 
activities independently.
These findings are also noticed by Hung et al. (2023) [1] and 
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Posterior wall 12 cases

Transverse 8 cases

Both columns 7 cases

Posterior column with wall 4 cases

Table 1: Fracture classification as per the 

Letournel system
Parameter Observation

Hardware removal required 9/31 (29%)

Bone graft/augment required 6/31 (20%)

Difficult exposure/positioning 8/31 (26.7%)

Mean operative time 148 ± 23 min

Mean blood loss 620 ± 130 mL

Table 2: Intraoperative observations

Kumar A, et al



Shaker et al. (2024) [2], who reported similar post-operative 
HHS improvements (82–88) in conversion THR patients.
Intraoperatively, observation shows that hardware removal was 
required in 9 out of 31 cases (29%), and bone graft or 
augmentation was used in 6 cases (20%). Difficult exposure or 
positioning was encountered in 8 cases (26.7%). The mean 
operative time was 148 ± 23 min, and the average blood loss was 
620 ± 130 mL (Table 2).
Post-operative complications were minimal. Transient sciatic 
neuropraxia was seen in 1 patient, which resolved in 3 months. 
No patients had deep-seated infection or dislocation. No 
patients had periprosthetic fracture or aseptic loosening of the 
implant in an 18-month follow-up case series. This shows that 
there is a lower complication rate as compared to previously 
published series [6, 9, 23].

Discussion
Conversion THR following acetabular fracture fixation remains 
a technically demanding but it’s rewarding operation. The 
surgeon must be aware of altered anatomy, previous hardware, 
and deficient bone stock while having durable THR fixation 
and joint stability [24, 25]. The present study shows that 
meticulous planning results in significant functional gains with 
minimal complications.
The major technical challenges were due to extensive soft tissue 
scarring, hardware interference while reaming, and cup 
placement. Bone loss may be seen due to the initial injury or 
hardware removal. There was an altered biomechanics of the 
acetabular dome [26]. The selective hardware removal avoided 
unnecessary dissection and minimized bleeding, similar to 
Kirkeboe et al. (2024) [7] and Kennedy et al. (2024) [4], who 
reported improved outcomes with limited hardware removal.
Prevention of bone loss remains the keystone in these surgeries. 
Cavitary defects respond well to impacted grafting, while 
segmental losses may require porous metal augments or 
reinforcement cages to fill the defect [27, 28]. In our cohort 
study, 20% required bone grafting, similar to Giustra et al. 
(2024) [8]. Hip center restoration is a key point for long-term 
implant survival. The selection of an implant balance is based on 
patient age, bone quality, and expected activity level. Cemented 
fixation is used in osteoporotic patients [20]. W hile 
uncemented fixation offers superior biological integration and 
long-term durability in younger individuals [21, 23]. In our 
study, the hybrid approach gives excellent radiographic stability 
in all cases, with no implant loosening seen. The reported 
complications range from 5 to 25% [17, 25, 28]; however, our 
study shows no infections or dislocations. The strict aseptic 

conditions, single-stage surgery, and limited dissection mainly 
contributed to this success. Li et al. (2023) [9] and Alqazzaz et 
al. (2023) [6] also highlight that infection risk can be 
minimized by thorough proper pre-operative screening and 
strict aseptic intraoperative sterility.
Meta-analyses show that mean post-operative HHS between 80 
and 85, dislocation rates of 3–8%, infection rates of 2–6%, and 
loosening rates of 3–10% [12, 15, 17, 18]. In our study, HHS 85, 
zero infection/dislocation, which compares favorably. We 
credit these to the surgeon's expertise, modern implants, and 
strict patient selection.
<H2>Limitations
The study has some important limitations. The sample size of 
31 patients is relatively small, which restricts both the statistical 
power and the generalizability of the findings. The mean follow-
up period of 18 months may be insufficient to detect long-term 
complications, such as implant loosening or polyethylene wear. 
Because the research was conducted at a single center, the 
outcomes may not fully reflect results achievable in different 
surgical environments or by surgeons with varying levels of 
expertise. The absence of a control group further limits the 
ability to compare these results with those of primary THR or 
other revision procedures. In addition, variations in surgical 
techniques and implant choices introduce heterogeneity that 
may influence the interpretation of outcomes. In a few cases, 
incomplete radiological follow-up restricted the ability to 
perform detailed imaging assessments. Bone defects were not 
categorized using standardized systems, such as the Paprosky 
classification, which hinders comparison with other studies. 
Functional evaluation relied exclusively on the HHS, and 
including tools, such as WOMAC or HOOS might have 
provided a more comprehensive assessment. Finally, excluding 
patients who were lost to follow-up may have introduced 
selection bias. This is a retrospective study and a small sample 
size, which limits the generalizability of results. The relatively 
short follow-up (mean 18 months) may under-rate the late 
complications, such as loosening or polyethylene wear. The 
future multicenter prospective studies with longer follow-up are 
needed to clearly understand how long the implant lasts [29, 
30].

Conclusion
The THR following acetabular fracture fixation is a complex yet 
effective procedure for managing post-traumatic arthritis.
Despite surgical challenges, proper pre-operative planning, 
selective hardware removal, and appropriate implant selection 
give excellent functional outcomes. 376
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Clinical Message

Conversion to THR after acetabular fracture fixation gives pain-free 
mobility and good joint stability when performed with proper 
planning and modern reconstruction techniques. It is a technically 
demanding procedure that gives good outcomes, and it is a viable 
salvage procedure for post-traumatic arthritis.

In expert hands, conversion THR can give results comparable 
to primary THR, restoring mobility and good quality of life for 
these difficult cases.
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