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Background: Total hip replacement (THR) is a highly successful reconstructive 

procedure for the management of end-stage hip disorders. While clinical outcomes 

following THR are well documented, radiological assessment remains essential for 

evaluating implant positioning, osteointegration, component stability, and early 

postoperative complications. However, data regarding radiological outcomes 

following THR in rural and tribal populations of central India remain limited. 

Objective: To evaluate the radiological outcomes, implant stability, and 

osteointegration following total hip replacement through serial postoperative 

radiographic assessment. 

Methods: A prospective observational study was conducted in the Department of 

Orthopaedics, Raipur Institute of Medical Sciences, Raipur, Chhattisgarh, India, over 

a period of 18 months. Seventy-nine patients undergoing primary THR for end-stage 

hip pathology were included. Standardized anteroposterior radiographs of the pelvis 

and operated hip were obtained preoperatively, immediately postoperatively, at 3 

months, and at 6 months. Acetabular component assessment was performed using 

the DeLee and Charnley classification, while femoral component evaluation was 

based on the Gruen zonal system. Radiographs were analyzed for implant stability, 

osteointegration, radiolucent lines, component migration, loosening, and osteolysis. 

Results: A total of 79 patients were included in the study, with a mean age of 44.16 

± 13.85 years; 61 (77.2%) were males and 18 (22.8%) were females. Serial 

radiographic evaluation demonstrated satisfactory implant positioning and stability 

in the majority of patients throughout the follow-up period. Radiolucent lines were 

observed in DeLee and Charnley Zone III in 5 patients (6.3%) and in Gruen Zone IV 

in 6 patients (7.5%). No radiolucencies were detected in DeLee and Charnley Zones 

I and II. There were no cases of component migration, stem subsidence, acetabular 

or femoral component loosening, or osteolysis during the six-month follow-up 

period. Stable implant fixation was observed in 74 patients (93.7%), and radiographic 

findings were consistent with satisfactory osteointegration and biological fixation. 

Conclusion: Total hip replacement demonstrated excellent short-term radiological 

outcomes, with favorable implant positioning, successful osteointegration, and a 

high rate of implant stability. The limited radiolucencies observed were not 

associated with implant failure or clinical instability. These findings support the 

effectiveness of THR in achieving reliable early radiological outcomes in patients 

from rural and tribal populations and highlight the value of serial radiographic 

assessment in postoperative surveillance. 
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INTRODUCTION 

Total hip replacement is one of the most successful reconstructive procedures in orthopaedic surgery and has become the 

standard treatment for end-stage hip disorders, including osteoarthritis, avascular necrosis of the femoral head, rheumatoid 

arthritis, fracture neck of femur, and other debilitating hip pathologies (Faulkner, Kennedy, Baxter, Donovan, Wilkinson, 

& Bevan, Effectiveness of hip prostheses in primary total hip replacement: a critical review of evidence and an economic 

model., 1998; Fokter, Recent Advances in Hip and Knee Arthroplasty, 2012). The primary goals of THR are pain relief, 

restoration of hip function, correction of deformity, and improvement in quality of life (3,4). Advances in implant design, 

biomaterials, fixation techniques, and surgical approaches have substantially improved implant survivorship and patient 

outcomes over the past several decades, with registry data demonstrating survival rates of approximately 78.8% at 20 years 

and 89.4% at 15 years (95% CI) (5). 

 

Although clinical improvement following THR is of paramount importance, radiological evaluation remains an 

indispensable component of postoperative assessment (6,7). Serial radiographic examination provides objective 

information regarding implant positioning, component fixation, osteointegration, restoration of hip biomechanics, and the 

early detection of complications (7). Accurate radiological assessment allows clinicians to identify implant-related 

problems such as component migration, radiolucent lines, osteolysis, stem subsidence, heterotopic ossification, and aseptic 

loosening before the onset of significant clinical symptoms (6,8). 

 

Radiographic analysis of THR has been standardized through the use of established classification systems. The acetabular 

component is commonly evaluated using the DeLee and Charnley zonal classification (9), while the femoral component is 

assessed using the Gruen zonal system (6,10). These classifications facilitate systematic assessment of radiolucent lines 

and implant stability and enable comparison of outcomes across studies (11). Furthermore, the presence of spot welds, 

trabecular continuity, and absence of progressive radiolucent lines are recognized indicators of successful biological 

fixation and osteointegration in uncemented prostheses (12–14). 

 

Successful osteointegration and long-term implant stability are critical determinants of prosthesis survival (13,15). 

Radiological evidence of stable fixation during the early postoperative period is associated with favorable long-term 

outcomes, whereas progressive radiolucency, migration, and osteolysis may indicate impending implant failure (7,16). 

Consequently, radiographic follow-up has become an essential component of postoperative surveillance after THR and is 

routinely incorporated into outcome assessment protocols (6,17). 

 

Despite the increasing number of THR procedures being performed in India, there remains a relative paucity of published 

data describing radiological outcomes from rural and tribal populations (18,19). Most available evidence originates from 

urban tertiary-care centres and may not accurately represent the demographic profile, disease spectrum, and healthcare 

challenges encountered in resource-limited settings (20). Regional differences in patient characteristics, indications for 

surgery, bone quality, and access to follow-up care may influence radiological outcomes and implant performance. 

 

Radiological assessment provides objective evidence regarding implant fixation, stability, osteointegration, and early 

complications following total hip replacement (6,7). However, prospective studies evaluating radiological outcomes after 

THR in rural and tribal populations of central India are limited. Generating local evidence regarding postoperative 

radiological findings is important for understanding implant performance and ensuring optimal long-term outcomes in 

these populations. Therefore, the present study was undertaken to evaluate radiological changes and implant stability 

following total hip replacement. 

 

The present study was undertaken to assess the radiological outcomes of patients undergoing total hip replacement through 

serial postoperative radiographic evaluation. Specifically, the study aimed to determine implant stability, assess 

osteointegration, identify radiolucent lines around acetabular and femoral components, and detect early radiographic 

complications during the six-month follow-up period following surgery (6,9). 

 

METHODS 

Study Design and Setting 

This prospective observational study was conducted in the Department of Orthopaedics, Raipur Institute of Medical 

Sciences, Raipur, Chhattisgarh, India, over an 18-month period. 

 

Study Population 

Seventy-nine patients undergoing primary THR for end-stage hip pathology were included. All procedures were performed 

using the posterior Moore approach. 

 

Radiological Evaluation 

Standardized anteroposterior radiographs of the pelvis and operated hip were obtained preoperatively, immediately 

postoperatively, at 3 months, and at 6 months following surgery. 
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Radiographic Parameters 

Radiographs were assessed for component positioning, implant stability, osteointegration, radiolucent lines, component 

migration, limb-length discrepancy, and heterotopic ossification. 

 

Acetabular component evaluation was performed using the DeLee and Charnley classification, assessing radiolucent lines 

in Zones I, II, and III. Femoral component fixation and stability were evaluated using Gruen zones. Evidence of spot weld 

formation, trabecular continuity, and absence of progressive radiolucency were considered indicators of successful 

osteointegration. 

 

Preoperative templating was performed for all patients to determine cup size, stem size, center of rotation, and anticipated 

neck cut level. Acetabular cup inclination and positioning were assessed according to standard arthroplasty principles. 

 

Outcome Measures 

The primary outcome was radiological evidence of implant stability and osteointegration at 6 months. Secondary outcomes 

included detection of radiolucent lines, component migration, loosening, limb-length discrepancy, and heterotopic 

ossification. 

 

Statistical Analysis 

Radiological findings were summarized using descriptive statistics. Categorical variables were presented as frequencies 

and percentages, whereas continuous measurements were expressed as mean ± standard deviation. 

 

Ethical Approval 

Approval for the study was obtained from the Institutional Ethics Committee of Raipur Institute of Medical Sciences, 

Raipur. All participants provided written informed consent for clinical and radiological follow-up assessments. 

 

RESULTS 

Patient Characteristics 

A total of 79 patients who underwent primary total hip replacement (THR) were included in the radiological analysis. All 

patients completed the scheduled radiographic follow-up evaluations at immediate postoperative, 3-month, and 6-month 

intervals. 

 

Table 1: Baseline Characteristics of the Study Population (N = 79) 

Variable Value 

Number of patients 79 

Age (years), Mean ± SD 44.16 ± 13.85 

Male, n (%) 61 (77.2) 

Female, n (%) 18 (22.8) 

 

Radiological Assessment of Implant Stability 

Serial radiographs obtained immediately after surgery and during follow-up demonstrated satisfactory positioning and 

stability of both acetabular and femoral components in the majority of patients. There was no radiographic evidence of 

clinically significant component migration, implant loosening, or osteolysis during the 6-month follow-up period. 

 

Evidence of osteointegration was observed in most patients, as demonstrated by maintenance of component position, 

absence of progressive radiolucent lines, and preservation of implant stability on serial radiographs. 

 

Acetabular Component Evaluation 

Assessment of the acetabular component was performed using the DeLee and Charnley zonal classification. No radiolucent 

lines were observed in Zones I and II during follow-up. Radiolucency was identified in Zone III, corresponding to the non-

weight-bearing region of the acetabular component, in 5 patients (6.3%). 

 

Table 2. Radiological Findings Around the Acetabular Component 

Radiological Finding Frequency (n) Percentage (%) 

No radiolucency in DeLee and Charnley Zone I 79 100.0 

No radiolucency in DeLee and Charnley Zone II 79 100.0 

Radiolucency in DeLee and Charnley Zone III 5 6.3 

Component migration 0 0.0 

Acetabular loosening 0 0.0 
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Femoral Component Evaluation 

Radiographic assessment of the femoral stem was performed using Gruen zonal analysis. Radiolucency around the femoral 

component was observed in Gruen Zone IV in 6 patients (7.5%). No progressive radiolucency, stem subsidence, or 

radiographic evidence of loosening was identified during follow-up. 

 

Table 3. Radiological Findings Around the Femoral Component 

Radiological Finding Frequency (n) Percentage (%) 

Radiolucency in Gruen Zone IV 6 7.5 

Stem subsidence 0 0.0 

Femoral component loosening 0 0.0 

Osteolysis 0 0.0 

 

Overall Radiological Outcome 

Serial radiographic evaluation demonstrated satisfactory implant fixation and stability in the majority of patients. Limited 

radiolucent lines were observed around both acetabular and femoral components; however, these findings were not 

associated with clinical symptoms or evidence of implant instability. No cases of osteolysis, significant component 

migration, or radiographic failure were observed during the study period. 

 

Table 4. Summary of Radiological Outcomes at 6 Months 

Outcome Frequency (n) Percentage (%) 

Stable implant fixation 74 93.7 

Acetabular radiolucency (DeLee and Charnley Zone III) 5 6.3 

Femoral radiolucency (Gruen Zone IV) 6 7.5 

Osteolysis 0 0.0 

Component migration 0 0.0 

Radiographic loosening 0 0.0 

Overall, radiological evaluation at 6 months demonstrated favorable implant positioning, satisfactory osteointegration, and 

maintenance of component stability following total hip replacement. 

 

DISCUSSION 

The findings of this prospective study underscore the radiological success and short-term stability of Total Hip Replacement 

in a rural and tribal population in Chhattisgarh. Our primary observation of 93.7% stable implant fixation at the six-month 

follow-up suggests that modern arthroplasty techniques and uncemented fixation provide reliable early outcomes, even 

when performed in resource-limited settings. This high rate of stability is consistent with recent literature from other rural 

Indian contexts; for instance, Jain et al. reported comparable clinical outcomes to international standards in a rural 

Maharashtra hospital, despite a younger demographic with a mean age of 40.32 years (20). Similarly, our cohort 

demonstrated a relatively young mean age of 44.16 years, highlighting the distinct demographic profile of hip pathology 

in India compared to Western registry data (5,20). 

 

Radiological evaluation served as the primary tool for assessing component behavior in our study. Following the systematic 

guidelines established for postoperative radiographic interpretation, we utilized the DeLee and Charnley zones for the 

acetabulum and the Gruen zones for the femoral component (6,9,10). While the majority of patients exhibited no 

periprosthetic lucency, we identified radiolucent lines in DeLee and Charnley Zone III in 5 patients (6.3%) and Gruen Zone 

IV in 6 patients (7.5%). These findings were localized to non-weight-bearing regions and were not associated with clinical 

symptoms or component instability. According to Vanrusselt et al., such lucencies, when measuring less than 2 mm and 

bounded by a sclerotic margin, often indicate fibrous rather than bony ingrowth, which can still provide sufficient stability 

for the implant (6). The absence of progressive radiolucency, stem subsidence, or acetabular migration in our series further 

supports the conclusion that these early findings do not signify impending failure. 

 

The clinical significance of early osteointegration cannot be overstated, as it is a critical determinant of long-term prosthesis 

survival (13,15). The evidence of spot welds and the preservation of implant positioning across our 79-patient cohort 

suggest successful biological fixation. This is particularly relevant for the tribal and rural population of Raipur, where 

patients often engage in demanding manual labor. Lakhotia and Agrawal noted that for low-income populations in India—

including farmers and manual laborers—THR provides essential functional restoration that allows for a return to 

professional activity (18). The 0% rate of osteolysis and component migration observed in our study at six months aligns 

with the findings of Kadam et al., who reported 81% excellent results and adequate stability in a rural cohort using similar 

zonal assessment metrics (19). 

 

Performing THR in resource-limited settings presents unique challenges, including variations in bone quality and limited 

access to long-term follow-up care. However, our results demonstrate that standardized surgical protocols, such as the 

posterior Moore approach used here, can achieve high success rates. The absence of radiographic failure in our study 
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suggests that the implants performed well in the immediate postoperative period, which is the most critical phase for 

establishing biological fixation (7,16). 

 

Limitations 

Despite the favorable outcomes observed, this study has several limitations. The follow-up period was limited to six 

months, which, while sufficient for assessing initial osteointegration and early stability, is inadequate for detecting late 

complications such as polyethylene wear or late aseptic loosening. Secondly, the sample size of 79 patients, though 

representative of our regional referral center, may limit the generalizability of the findings to the broader Indian population. 

Future studies with larger cohorts and multi-year follow-up intervals are required to confirm the long-term durability of 

these implants in the rural and tribal demographic of Central India. 

 

CONCLUSION 

The present study conducted at the Raipur Institute of Medical Sciences demonstrates that uncemented Total Hip 

Replacement using the posterior Moore approach is a highly effective intervention for patients in the rural and tribal regions 

of Chhattisgarh. Despite the challenges inherent in a resource-limited setting and a significantly younger patient 

demographic (mean age 44.16 years), the study achieved a 93.7% rate of stable implant fixation at the six-month follow-

up. Radiological assessment confirmed successful early osteointegration across the 79-patient cohort, with a complete 

absence of major complications such as osteolysis or component migration. 

 

While localized radiolucencies were identified in DeLee and Charnley Zone III (6.3%) and Gruen Zone IV (7.5%), these 

were clinically insignificant early findings that did not indicate impending failure or compromise implant stability (6). 

These results affirm that uncemented THR provides essential functional restoration for manual laborers and low-income 

groups, facilitating a return to professional activity and enhancing quality of life (18,19). However, while these early 

radiological outcomes are promising, long-term multi-year follow-up is necessary to confirm the enduring durability of 

these implants in the rural and tribal demographic of Central India. 

 

REFERENCES 

1. Faulkner, Kennedy, Baxter K, Donovan, Wilkinson, Bevan. Effectiveness of hip prostheses in primary total hip 

replacement: a critical review of evidence and an economic model. Health Technology Assessment [Internet]. 

1998 Jan 1 [cited 2025 Nov];2(6):1–133. Available from:  https://doi.org/10.3310/hta2060        

2. Fokter SK. Recent Advances in Hip and Knee Arthroplasty [Internet]. InTech eBooks. 2012 [cited 2025 Nov]. 

Available from:  https://doi.org/10.5772/2423        

3. Mariconda M, Galasso O, Costa GG, Recano P, Cerbasi S. Quality of life and functionality after total hip 

arthroplasty: a long-term follow-up study. BMC Musculoskeletal Disorders [Internet]. 2011 Oct 6 [cited 2026 

Jan];12(1):222–222. Available from:  https://doi.org/10.1186/1471-2474-12-222        

4. Nilsdotter AK, Isaksson F. Patient relevant outcome 7 years after total hip replacement for OA - a prospective 

study. BMC Musculoskeletal Disorders [Internet]. 2010 Mar 11 [cited 2026 Jan];11(1):47–47. Available from:  

https://doi.org/10.1186/1471-2474-11-47        

5. Sodhi N, Mont MA. Survival of total hip replacements [Internet]. Vol. 393, The Lancet. Elsevier BV; 2019 [cited 

2026 Jan]. p. 613–613. Available from:  https://doi.org/10.1016/s0140-6736(18)31859-2        

6. Vanrusselt J, Vansevenant M, Vanderschueren G, Vanhoenacker F. Postoperative radiograph of the hip 

arthroplasty: what the radiologist should know. Insights into Imaging [Internet]. 2015 Oct 20 [cited 2026 

Jan];6(6):591–600. Available from:  https://doi.org/10.1007/s13244-015-0438-5        

7. Mushtaq N, To K, Gooding C, Khan W. Radiological Imaging Evaluation of the Failing Total Hip Replacement. 

Frontiers in Surgery [Internet]. 2019 June 18 [cited 2026 Jan];6:35–35. Available from:  

https://doi.org/10.3389/fsurg.2019.00035        

8. Hug KT, Alton TB, Gee AO. In Brief: Classifications in Brief: Brooker Classification of Heterotopic Ossification 

After Total Hip Arthroplasty. Clinical Orthopaedics and Related Research [Internet]. 2014 Dec 1 [cited 2026 

Jan];473(6):2154–7. Available from:  https://doi.org/10.1007/s11999-014-4076-x        

9. DELEE JG, Charnley J. Radiological demarcation of cemented sockets in total hip replacement. PubMed 

[Internet]. 1977 Jan 28 [cited 2025 Nov];(121):20–32. Available from:  https://pubmed.ncbi.nlm.nih.gov/991504        

10. Garvin KL, White T, Dusad A, Hartman CW, Martell J. Low Wear Rates Seen in THAs With Highly Crosslinked 

Polyethylene at 9 to 14 Years in Patients Younger Than Age 50 Years. Clinical Orthopaedics and Related 

Research [Internet]. 2015 June 29 [cited 2026 Jan];473(12):3829–35. Available from:  

https://doi.org/10.1007/s11999-015-4422-7        

11. Khan F, Rose PS, Yanagisawa M, Lewallen DG, Sim FH. Surgical Technique: Porous Tantalum Reconstruction 

for Destructive Nonprimary Periacetabular Tumors. Clinical Orthopaedics and Related Research [Internet]. 2011 

Oct 11 [cited 2026 Mar];470(2):594–601. Available from:  https://doi.org/10.1007/s11999-011-2117-2        

12. Marinoni E, Fontana A, Castellano S. Osteointegration of 96 cementless hip prostheses with hydroxyapatite 

coating; 5 years follow-up. PubMed [Internet]. 1995 Dec 26 [cited 2025 Nov];80(2):147–55. Available from:  

https://pubmed.ncbi.nlm.nih.gov/7587516        



Dr Mukesh Madhur et al. Radiological Outcomes Following Total Hip Replacement: A Prospective Evaluation of 
Implant Stability and Osteointegration. Int. J Med. Pharm. Res., 7(3): 4554‐4559, 2026 

4559 

 

13. Engh C, Bobyn J, Glassman A. Porous-coated hip replacement. The factors governing bone ingrowth, stress 

shielding, and clinical results. Journal of Bone and Joint Surgery - British Volume [Internet]. 1987 Jan 1 [cited 

2025 Nov];(1):45–55. Available from:  https://doi.org/10.1302/0301-620x.69b1.3818732        

14. Mulliken BD, Bourne RB, Rorabeck CH, Nayak NN. A Tapered Titanium Femoral Stem Inserted without 

Cement in a Total Hip Arthroplasty. Radiographic Evaluation and Stability*. Journal of Bone and Joint Surgery 

[Internet]. 1996 Aug 1 [cited 2026 Jan];78(8):1214–25. Available from:  https://doi.org/10.2106/00004623-

199608000-00012        

15. Zweymüller K, Lintner F, Semlitsch M. Biologic Fixation of a Press-Fit Titanium Hip Joint Endoprosthesis. 

Clinical Orthopaedics and Related Research [Internet]. 1988 Oct 1 [cited 2025 Nov];235(235):195–206. 

Available from:  https://doi.org/10.1097/00003086-198810000-00019        

16. Dlaska CE, Jovanovic IA, Grant A, Graw G, Wilkinson M, Doma K, et al. Short-term results of a new self-

locking cementless femoral stem: a prospective cohort study of the Lima MasterSL. MUSCULOSKELETAL 

SURGERY [Internet]. 2020 Mar 2 [cited 2026 Jan];105(3):257–64. Available from:  

https://doi.org/10.1007/s12306-020-00651-1        

17. Ollivier M, Frey S, Parratte S, Flécher X, Argenson JN. Does Impact Sport Activity Influence Total Hip 

Arthroplasty Durability? Clinical Orthopaedics and Related Research [Internet]. 2012 Apr 24 [cited 2026 

Jan];470(11):3060–6. Available from:  https://doi.org/10.1007/s11999-012-2362-z        

18. Lakhotia D, Agrawal U. Functional Outcome of Uncemented Total Hip Replacement in Low Socioeconomic 

Group Using Modified Harris Hip Score: A Prospective Midterm Follow-Up Study. Cureus [Internet]. 2023 Dec 

5 [cited 2026 Jan];15(12). Available from:  https://doi.org/10.7759/cureus.50005        

19. Kadam R, Bansal P, Chhallani A. Study of functional outcome of total hip arthroplasty in a series of cases of hip 

pathologies done in rural population. International Journal of Research in Orthopaedics [Internet]. 2016 Oct 19 

[cited 2025 Nov];2(4):269–269. Available from:  https://doi.org/10.18203/issn.2455-

4510.intjresorthop20163755        

20. Jain P, Sao S, Patond KR. Statistical analysis of total hip arthroplasty at rural hospital in Maharashtra under 

MJPJAY: a prospective study. International Journal of Research in Orthopaedics [Internet]. 2024 Oct 25 [cited 

2026 Mar];10(6):1278–83. Available from:  https://doi.org/10.18203/issn.2455-4510.intjresorthop20243123 


