
 

 Student’s Journal of Health Research Africa 

e-ISSN: 2709-9997, p-ISSN: 3006-1059 

Vol. 6 No. 3 (2025): March 2025 Issue 

https://doi.org/10.51168/sjhrafrica.v6i3.1744 

Original Article 

Page | 1 Page | 1 

FUNCTIONAL AND RADIOLOGICAL OUTCOMES OF UNCEMENTED TOTAL HIP 
ARTHROPLASTY: A PROSPECTIVE COHORT STUDY AT A TERTIARY CARE CENTER. 

 
Dr. Mukara Prakash1, Dr Banna Kiran Kumar2,*, Dr. Nagaraju Koppula3, Dr. Badam Swikrutha4, Dr. Kannan Dinesh5 

1Associate Professor, Department of Orthopaedics, Government Medical College, Mulugu, Mulugu District, Telangana, 

India 
2Associate Professor, Department of Orthopaedics, Gandhi Medical College, Secunderabad, Telangana, India 

3Associate Professor, Department of Orthopaedics, Government Medical College, Nalgonda, Telangana, India 
4Senior Resident, Department of Orthopaedics,Government Medical College Nizamabad, Telangana, India 

5Senior Resident, Department of Orthopaedics, Government General Hospital and Government Medical College, 

Bhadradri Kothagudem, Telangana, India 

Abstract 

Background 

Uncemented total hip arthroplasty (THA) is increasingly preferred in younger patients due to its potential for long-term 

biological fixation and reduced cement-related complications. This study aimed to evaluate the functional and radiological 

outcomes of uncemented THA performed for various hip pathologies at a tertiary care center. 

Materials and Methods 
This prospective observational cohort study was conducted at Mahatma Gandhi Memorial Hospital, Warangal, and included 

30 patients aged 20–60 years who underwent uncemented THA between September 2022 and August 2024. The mean age 

was 43.6 ± 9.2 years, with 56.6% males and 43.3% females. Clinical indications included chronic arthritis (53.3%), avascular 

necrosis (23.3%), femoral neck fractures with or without implant failure (19.9%), and developmental dysplasia of the hip 

(3.3%). Functional outcomes were assessed using the Modified Harris Hip Score (MHHS), and radiological outcomes 

focused on implant positioning and osteointegration. 

Results 

The mean MHHS improved significantly from a preoperative score of 46.2 ± 5.8 to a postoperative score of 85.6 ± 7.4 (p < 

0.001), indicating substantial functional recovery. At final follow-up, 10% of patients had excellent functional outcomes 

(MHHS 90–100), 63.3% had good outcomes (80–89), 20% had fair outcomes (70–79), and 6.3% had poor outcomes (<70). 

Radiologically, 76.6% showed neutral femoral stem alignment, and 83.3% had optimally placed acetabular cups. 

Complication rates were low and manageable. 

Conclusion 

Uncemented THA provides significant functional improvement and satisfactory radiological outcomes with minimal 

complications. Proper patient selection, surgical technique, and structured rehabilitation are critical for optimal results. 

Recommendations 

Uncemented THA should include careful patient selection, accurate implant placement, and long-term follow-up to ensure 

functional success and stability. 
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Introduction 

Total hip arthroplasty (THA), introduced in the 1960s, 

remains one of the most successful orthopedic procedures 

for managing advanced hip joint disorders such as 

osteoarthritis, rheumatoid arthritis, avascular necrosis  

(AVN), and post-traumatic arthritis. The procedure aims to 

restore joint function, relieve pain, and improve the quality 

of life, especially in individuals incapacitated by chronic hip 

diseases [1]. Sir John Charnley’s development of low-

friction arthroplasty revolutionized hip replacement surgery 

by introducing cemented fixation, which initially  
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demonstrated excellent short-term results [2]. However, 

long-term follow-up studies identified significant issues 

with cemented prostheses, particularly implant loosening, 

cement mantle microfractures, and osteolysis caused by 

cement debris [3, 4].  

Cemented THA uses polymethyl methacrylate (PMMA) 

bone cement to secure the implant components. Although 

this method provides immediate fixation, it has been 

associated with mechanical failures, particularly in younger 

and more active patients, due to increased stress at the 

cement-bone interface. The degradation of the cement 

mantle over time often results in aseptic loosening, leading 

to revision surgeries that are technically challenging due to 

compromised bone stock [5]. 

To overcome these limitations, uncemented or cementless 

total hip arthroplasty was developed, focusing on achieving 

biological fixation through bone ingrowth or on growth onto 

porous-coated or hydroxyapatite-coated implant surfaces 

[6]. The concept of osseointegration involves the direct 

structural and functional connection between living bone 

and the surface of a load-bearing implant. This method 

eliminates the need for cement and has shown superior long-

term survival rates, particularly in young, active patients 

with good bone quality [7]. 

Technological advancements have led to significant 

improvements in the design of uncemented implants, 

including the use of highly cross-linked polyethylene liners, 

titanium alloy stems, and optimized surface coatings such as 

porous titanium and hydroxyapatite. These innovations have 

enhanced osteoconductivity, reduced wear rates, and 

minimized the risk of osteolysis [5, 8]. Several studies have 

demonstrated that uncemented THA provides durable 

fixation with a lower incidence of aseptic loosening 

compared to cemented THA in appropriately selected 

patients [9]. 

However, the success of uncemented THA is highly 

dependent on achieving primary mechanical stability, which 

is essential for subsequent bone ingrowth. Poor implant 

alignment, inadequate bone stock, or improper surgical 

technique can compromise fixation and lead to 

complications such as periprosthetic fractures, implant 

migration, and limb length discrepancies [10]. Additionally, 

patient-related factors such as age, bone density, activity 

level, and comorbid conditions play a critical role in 

determining the success of uncemented hip arthroplasty [7]. 

Functional outcomes following THA are commonly 

assessed using scoring systems such as the Modified Harris 

Hip Score (MHHS), which evaluates parameters like pain, 

gait, daily activities, range of motion, and absence of 

deformity. Radiological assessment remains vital for 

monitoring component positioning, osteointegration, and 

identifying potential complications like loosening or 

subsidence [6]. 

Although uncemented THA is widely accepted, especially 

in developed healthcare systems, its outcomes in different 

clinical settings and patient populations remain an area of 

active research. Therefore, this study was designed to 

analyze the functional and radiological outcomes of 

uncemented total hip replacement performed at a tertiary 

care center, focusing on various indications such as chronic 

arthritis, avascular necrosis, and femoral neck fractures.  

Materials and Methods 

Study Design and Setting 

This was a prospective observational cohort study 

conducted in the Department of Orthopedics’ at Mahatma 

Gandhi Memorial Hospital (MGMH), Warangal, a tertiary 

care teaching hospital affiliated with Kakatiya Medical 

College. MGMH serves as a referral center for orthopedic 

trauma and elective surgeries in northern Telangana, with 

advanced imaging, surgical, and rehabilitation facilities. The 

study was conducted over two years, from September 2022 

to August 2024. 

Study Population and Sample Size 

A total of 30 patients, aged 20 to 60 years, who underwent 

primary uncemented total hip arthroplasty (THA) for 

various indications were included. The sample size was 

based on convenience sampling due to the limited number 

of eligible cases treated during the study period at a single 

center. This number was sufficient to perform initial 

statistical analyses of functional outcomes and implant 

positioning trends. 

Inclusion criteria 

Age 20–60 years 

Diagnosed with advanced hip pathology (e.g., AVN, chronic 

arthritis, non-union of femoral neck fractures, implant 

failure) 

Radiologically suitable for uncemented prosthesis 

Provided informed consent 

 



 

 Student’s Journal of Health Research Africa 

e-ISSN: 2709-9997, p-ISSN: 3006-1059 

Vol. 6 No. 3 (2025): March 2025 Issue 

https://doi.org/10.51168/sjhrafrica.v6i3.1744 

Original Article 

Page | 3 Page | 3 

Exclusion criteria 

Active infection 

Neuropathic arthropathy 

Inadequate abductor mechanism 

Severe medical comorbidities precluding surgery 

Non-consenting patients 

Bias and Quality Control 

Efforts to minimize bias included: 

Standardized surgical protocols followed by experienced 

surgeons 

Uniform postoperative physiotherapy and rehabilitation 

plans 

Blinded assessment of radiographs by two independent 

orthopedic consultants 

Functional scores (MHHS) recorded by a trained resident 

unaware of radiological findings 

Exclusion of patients lost to follow-up or with incomplete 

data 

Preoperative Evaluation 

All patients underwent: 

Detailed clinical examination 

Anteroposterior (AP) pelvis and lateral hip radiographs 

Additional imaging of the lumbar spine or knee, if indicated 

Preoperative laboratory investigations included complete 

blood count, ESR, CRP, liver and renal function tests, and 

coagulation profile 

Medical clearance for anesthesia and surgery was obtained 

Surgical Technique 

All procedures were performed under spinal or epidural 

anesthesia. A direct lateral (Hardinge) approach was 

preferred, with a posterior approach (Moore’s) used in select 

cases. Implant selection was based on preoperative 

templating, bone quality (Singh’s index), and femoral 

morphology (cortical index). All patients received Taper 

Loc femoral stems and Ring Loc acetabular cups with highly 

cross-linked polyethylene liners. 

Postoperative Care and Follow-Up  

Mobilization with a walker began on postoperative day 2 or 

3. Functional recovery was monitored using the Modified 

Harris Hip Score (MHHS) at 1, 3, 6, and 12 months. 

Radiological follow-up included assessment of implant 

alignment, osteointegration, and detection of any loosening. 

Statistical Analysis  

Data were analyzed using SPSS version 25.0. Continuous 

variables were summarized as mean ± standard deviation 

(SD), and categorical variables as frequencies and 

percentages. Comparisons of preoperative and postoperative 

MHHS scores were performed using the paired t-test or the 

Wilcoxon signed-rank test, depending on normality. 

Associations between categorical variables and outcomes 

were evaluated using the Chi-square test or Fisher’s exact 

test. A p-value < 0.05 was considered statistically 

significant. 

Ethical Considerations 

This study was conducted by the principles of the 

Declaration of Helsinki. Ethical clearance was obtained 

from the Institutional Ethics Committee of Mahatma Gandhi 

Memorial Hospital, Warangal. Written informed consent 

was obtained from all participants after explaining the 

purpose, procedures, potential risks, and benefits of the 

study. Patient confidentiality was maintained throughout the 

study, and participation was entirely voluntary, with the 

option to withdraw at any stage without affecting their 

treatment. 

Results 

Participant Flow 

Out of 38 patients screened, 34 were eligible for the study. 

Four patients were excluded: one due to active infection, 

two due to significant comorbidities, and one declined to 

consent. Thus, 30 patients were enrolled and underwent 

uncemented total hip arthroplasty. All 30 patients completed 

the full 12-month follow-up, and their data were included in 

the final analysis. 

Sociodemographic Profile 

The mean age was 43.6 ± 9.2 years (range: 20–60 years). 

The majority were in the 40–49-year age group (50%, n = 

15) (Table 1). 

There was a male predominance (56.6%, n = 17), and the 

right hip was more frequently involved (53.3%, n = 16). 
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Table 1. Age Distribution of Patients 

Age Group (Years) Number of Patients Percentage (%) 

20–29 4 13.3 

30–39 7 23.3 

40–49 15 50.0 

50–60 4 13.3 

 

Table 2. Gender Distribution of Patients 

Gender Number of Patients Percentage (%) 

Male 17 56.6 

Female 13 43.3 

 

Table 3. Clinical Indications for Uncemented THA 

Indication Number of Patients Percentage (%) 

Chronic Arthritis 16 53.3 

Avascular Necrosis (AVN) 7 23.3 

Fracture Neck with Implant Failure 4 13.3 

Fracture Neck of Femur (Primary) 2 6.6 

Developmental Dysplasia of the Hip 1 3.3 

Clinical Indications for THA 

The most common indication was chronic arthritis (53.3%, 

n = 16), followed by avascular necrosis (AVN) (23.3%, n = 

7) and fracture neck of femur with implant failure (13.3%, n 

= 4) (Table 3). 

 

Functional Outcomes 

The mean preoperative MHHS was 46.2 ± 5.8, indicating 

poor hip function. At 12-month follow-up, it improved 

significantly to 85.6 ± 7.4 (p < 0.001, paired t-test).At final 

follow-up, 73.3% of patients had good to excellent 

functional outcomes (MHHS ≥ 80) (Table 4). 

Table 4. Postoperative Functional Outcomes Based on MHHS 

Outcome Category MHHS Range Number of Patients Percentage (%) 

Excellent 90–100 3 10.0 

Good 80–89 19 63.3 

Fair 70–79 6 20.0 

Poor <70 2 6.7 

Radiological Outcomes 

Femoral stem alignment was neutral in 76.6%, varus in 

13.3%, and valgus in 10.0%. Acetabular cup positioning 

was optimal (45° inclination, 15° anteversion) in 83.3%. 

Proper seating of the acetabular cup (no polar gaps, full 

contact) was seen in 93.3%. Radiological loosening was 

identified in 1 femoral stem (3.3%) and 1 acetabular cup 

(3.3%). Osteolysis was observed in 1 case (3.3%). 
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Figure 1: Radiographic evaluation showing preoperative, intraoperative, and postoperative alignment and fixation following 

uncemented THA.                              

Figure 2. Postoperative Hip Dislocation and Subsequent Reduction 

Complications 

Table 5. Postoperative Complications 

Complication Number of Patients Percentage (%) 

Limb Length Discrepancy 5 13.3 

Anterior Thigh Pain 2 6.6 

Intraoperative Femoral Fracture 1 3.3 

Postoperative Dislocation 1 3.3 

Sciatic Nerve Palsy 1 3.3 

Deep Vein Thrombosis (DVT) 2 6.6 

Surgical Site Infection 0 0 

Pre Reduction X-Ray Post Reduction X-Ray

Pre OP-X-RAY Post OP-X-RAYIntra OP Outcome



 

 Student’s Journal of Health Research Africa 

e-ISSN: 2709-9997, p-ISSN: 3006-1059 

Vol. 6 No. 3 (2025): March 2025 Issue 

https://doi.org/10.51168/sjhrafrica.v6i3.1744 

Original Article 

Page | 6 Page | 6 

Patient Satisfaction 

While not formally measured with a scale, all patients 

reported satisfaction during follow-up visits regarding pain 

relief, mobility, and overall surgical outcome. 

Discussion 

Total hip arthroplasty (THA) is widely recognized as one of 

the most effective orthopedic interventions for managing 

end-stage hip joint diseases, offering reliable pain relief and 

improved mobility. Uncemented THA has gained increasing 

preference, especially in younger and more active 

individuals, due to its potential for long-term biological 

fixation and a lower risk of aseptic loosening compared to 

cemented techniques. 

The present study demonstrated a significant improvement 

in functional outcomes following uncemented THA. The 

mean Modified Harris Hip Score (MHHS) increased from 

46.2 ± 5.8 preoperatively to 85.6 ± 7.4 postoperatively (p < 

0.001), indicating marked functional recovery and pain 

relief. These results are consistent with previous studies that 

reported comparable postoperative MHHS improvements in 

patients undergoing uncemented THA, even in resource-

limited settings [11]. 

In terms of outcome distribution, 73.3% of patients achieved 

good-to-excellent MHHS scores, which aligns with findings 

from other prospective studies evaluating uncemented THA 

in various clinical settings [12]. This further supports the use 

of uncemented THA as a reliable option for achieving 

favorable functional outcomes across different patient 

populations. 

The most common indication for THA in this cohort was 

chronic arthritis (53.3%), followed by avascular necrosis 

(23.3%) and fracture neck of femur with implant failure 

(13.3%). These trends are consistent with previous reports, 

although a slightly higher prevalence of avascular necrosis 

was noted, possibly reflecting regional differences in 

disease epidemiology [13]. 

Radiologically, optimal acetabular cup positioning was 

achieved in 83.3% of patients, and neutral femoral stem 

alignment was observed in 76.6%. These findings 

correspond with prior studies emphasizing the importance 

of precise implant positioning for successful 

osteointegration and favorable biomechanical restoration 

[14]. Although the neutral stem alignment rate was slightly 

lower than the 95% reported in earlier literature, the values 

still represent acceptable alignment outcomes [15]. 

The complication profile—limb length discrepancy 

(13.3%), anterior thigh pain (6.6%), intraoperative femoral 

fractures (3.3%), and postoperative dislocation (3.3%)—

was consistent with data reported by earlier comparative 

analyses of cemented and uncemented techniques [16]. 

Most complications were minor and managed 

conservatively. Additionally, patient satisfaction remained 

high throughout the follow-up period, supporting the safety 

and efficacy of the procedure. 

These findings are supported by literature demonstrating 

significant postoperative functional improvement and low 

complication rates following uncemented THA when 

appropriate surgical technique and patient selection criteria 

are applied [17]. Biomechanical studies have shown that 

uncemented prostheses offer durable fixation through bone 

ingrowth, particularly in younger patients with adequate 

bone quality [6,7]. Long-term success of uncemented THA 

depends heavily on achieving primary mechanical stability, 

followed by biological integration at the implant–bone 

interface. 

Despite the favorable outcomes, several limitations must be 

acknowledged. The sample size was relatively small, and 

the follow-up duration was limited to one year. These 

constraints may limit the detection of late complications 

such as aseptic loosening or implant wear. Additionally, the 

single-center design may affect the generalizability of the 

findings. Advanced imaging modalities such as CT or 

DEXA scans were not utilized, and a comparative control 

group (cemented THA) was not included. Future 

multicentric studies with larger cohorts and extended 

follow-up are recommended to validate these findings and 

provide more robust conclusions on long-term performance. 

The study confirms that uncemented total hip arthroplasty 

leads to significant functional recovery and satisfactory 

radiological outcomes, with a low rate of complications. The 

findings support continued use of this technique, especially 

in younger patients with good bone stock. Optimal outcomes 

depend on careful patient selection, precise implant 

positioning, meticulous surgical technique, and structured 

postoperative rehabilitation. Continued follow-up is 

essential to assess implant survival and maintain long-term 

functional success. 

Generalizability 

The findings of this study suggest favorable short-term 

outcomes for uncemented THA; however, generalizability 

is limited. As the research was conducted at a single tertiary 

care center, institutional factors may influence results. 

Variations in patient demographics, surgeon experience, and 
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rehabilitation protocols across different settings may affect 

reproducibility. The study population was relatively 

homogenous in age and health status, limiting applicability 

to older or more comorbid patients. To enhance external 

validity, larger multicenter studies with broader 

demographic representation and extended follow-up 

durations are recommended to confirm these findings and 

support widespread clinical adoption. 

Conclusion 

This study confirms that uncemented total hip arthroplasty 

is a reliable and effective surgical option for managing 

various hip joint pathologies, particularly in younger 

patients with good bone quality. Significant improvements 

in functional outcomes and favorable radiological alignment 

were observed, with low complication rates. The absence of 

cement-related risks and the potential for long-term 

biological fixation make this technique advantageous in 

appropriately selected patients. However, surgical success 

depends not only on implant design but also on meticulous 

technique, patient selection, and adherence to rehabilitation 

protocols. Larger, multicenter studies with extended follow-

up are warranted to validate these findings and refine 

treatment strategies for hip reconstruction. 

Limitations 

This study has several limitations. The small sample size 

(n=30) limits statistical power and may affect the strength of 

conclusions. A follow-up period of only one year is 

insufficient to assess long-term complications such as 

aseptic loosening and implant wear. The absence of a 

comparative control group (e.g., cemented THA) restricts 

direct outcome comparisons. Radiological assessments were 

limited to conventional X-rays without advanced imaging 

like CT or DEXA. Additionally, subjective measures such 

as patient-reported outcomes and satisfaction scores were 

not formally assessed, which could have enhanced 

understanding of postoperative recovery and quality of life. 

Recommendations 

Uncemented THA should be considered in appropriately 

selected patients, especially younger individuals with good 

bone quality, to optimize biological fixation and implant 

longevity. Thorough preoperative planning, accurate 

templating, and meticulous surgical technique are essential 

to ensure proper implant alignment and reduce 

complications. Adherence to standardized postoperative 

rehabilitation protocols, including early mobilization and 

physiotherapy, is critical for functional recovery. Long-term 

follow-up with clinical and radiological assessments is 

recommended to monitor implant performance. Future 

multicenter studies with larger cohorts and extended follow-

up are needed. Patient education on rehabilitation adherence 

and lifestyle adjustments should be emphasized to enhance 

outcomes and satisfaction. 
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