
Introduction
Total hip arthroplasty (THA) is among the most successful 

orthopedic procedures for managing degenerative joint disease 
and post-traumatic hip pathology. In uncemented THA, the 
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Introduction: Total hip arthroplasty (THA) remains one of the most effective surgical interventions for advanced hip pathology, providing 
reliable pain relief and functional restoration. Despite widespread use, outcomes from different regions and clinical settings continue to be 
valuable for benchmarking the quality of care.
Materials and Methods: A prospective observational study was conducted in the department of orthopedics at a tertiary care center in eastern 
India. Thirty adult patients undergoing uncemented THA for various hip pathologies were enrolled. All procedures were performed using a 
porous press-fit acetabular cup through the modified Hardinge approach. Perioperative parameters, radiographic findings, and functional 
outcomes, including the Harris Hip Score (HHS), were recorded. Patients were followed at 1, 3, 6, and 12 months. One patient was lost to follow-
up.
Results: Among the 30 patients, 24 (80%) were male, and 6 (20%) were female. Primary indications included osteoarthritis secondary to 
avascular necrosis (16; 53.33%), post-traumatic arthritis (10; 33.33%), rheumatoid arthritis (3; 10%), and corticosteroid-induced arthritis (1; 
3.33%). The mean pre-operative HHS was 43.33 ± 10.8, categorized as poor. The average operative duration was 87.23 min (range: 60–135), 
with a mean intraoperative blood loss of 388.67 mL (range: 220–820). Radiographically, none of the 29 evaluated patients demonstrated 
component loosening in either the acetabular or femoral zones at any follow-up interval (1, 3, 6, or 12 months). Functional outcomes showed 
statistically significant improvement: mean HHS increased to 80.97 ± 5.1 at 1 month, 86.07 ± 4.0 at 3 months, 90.42 ± 2.9 at 6 months, and 92.59 
± 2.7 at 12 months (P < 0.001 for all comparisons).
Conclusion: Uncemented THA using a porous press-fit acetabular cup demonstrated excellent early outcomes, with no evidence of component 
migration or osteolysis during 1-year follow-up. Patients experienced significant and sustained improvement in functional scores, with no major 
complications reported.
Keywords: Press-fit acetabular cup, uncemented total hip arthroplasty, screwless fixation, avascular necrosis, osteoarthritis hip, eastern India, 
modified Hardinge approach.

Abstract

Learning Point of the Article:
Screwless press-fit acetabular cups can provide reliable early stability in uncemented total hip arthroplasty and allow safe early full weight-

bearing with good short-term outcomes.

Early Outcomes of Screwless Press-fit Acetabular Cups in Uncemented 
Total Hip Arthroplasty: A Prospective Study from Eastern India

Dr. Indrajeet Kumar Dr. Santosh Kumar



www.jocr.co.in

stability and long-term survival of the acetabular component 
play a crucial role in overall implant performance. Press-fit 
acetabular cups have gained widespread acceptance because 
their porous-coated surfaces enable biological fixation through 
bone ingrowth [1, 2].
Traditionally, adjunctive screw fixation was used to enhance 
primary stability, particularly in cases with compromised bone 
quality. However, with advances in implant design and surface 
engineering, the necessity of screws has become increasingly 
debated. Biomechanical evidence demonstrates that correctly 
reamed hemispherical cups can provide adequate initial 
stability without screw augmentation [3,4]. Clinical studies and 
systematic reviews further support this, reporting comparable 
radiological stability, migration rates, survivorship, and 
functional outcomes between screw-assisted and screwless 
press-fit cups [5, 6, 7].
At the same time, the use of screws introduces potential risks, 
including neurovascular injury, increased operative time, and 
screw-track osteolysis due to fluid ingress at the implant–bone 
interface [8,9]. Modern porous metal technologies and 
bioactive coatings such as hydroxyapatite (HA) have further 

strengthened the rationale for screwless cup fixation by 
improving implant–bone integration and frictional stability 
[10,11]. The present study aims to evaluate the safety and 
clinical outcomes of early full weight-bearing following 
uncemented THA using a screwless press-fit acetabular cup, 
focusing on radiological stability and functional recovery 
during short-term follow-up.

Materials and Methods

Study design and patient selection
This prospective observational study was conducted at a 
tertiary care center in eastern India after approval from the 
Institutional Ethics Committee (IEC No. 373/IEC/2021, 
dated December 13, 2021). Patients aged 20–60 years 
undergoing primary THA for various etiologies were eligible 
for inclusion. Exclusion criteria were pathological fractures, 
metabolic bone disorders, active infection, or refusal to provide 
informed consent. All patients underwent standardized pre-
operative clinical evaluation, laborator y testing , and 
radiological assessment in accordance with the institutional 
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Figure 1:  A 33-year-old male with secondary osteoarthritis of the right hip due to osteonecrosis of the femoral head. Sequential radiographic and clinical 
images demonstrate stable press-fit acetabular cup fixation without screws and progressive recovery with early weight bearing. (a) Pre-operative radiograph 
showing secondary osteoarthritis changes with a deformed head due to osteonecrosis of the femoral head. (b) Immediate post-operative radiograph showing 
a well-seated press-fit cup in optimal position. (c) Three-month post-operative radiograph showing maintained cup alignment. (d) Twelve-month follow-up 
radiograph confirming osseointegration and stable fixation. (e, f, g) Clinical photographs at 12 months demonstrating pain-free hip flexion, abduction, and 
adduction.
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THA protocol.

Implant specifications
All patients received a cementless, proximally HA-coated 
femoral stem paired with a porous, hemispherical, titanium 
press-fit acetabular cup. The acetabular cup was manufactured 
with a high-friction, porous surface to promote bone ingrowth 
and enhance primary stability. Device trade names are not 
disclosed in accordance with institutional anonymization 
policy; complete implant identifiers are provided to the journal 
editor upon request.

Surgical technique
All surgeries were performed by a single senior surgeon using 
the Modified Hardinge approach with the patient in the lateral 
decubitus position. After exposure, the acetabulum was 
sequentially reamed to achieve a peripheral rim fit. In patients 
with normal bone quality, the acetabulum was typically under-
reamed by approximately 1 mm relative to the final cup size to 
achieve an optimal press-fit. In cases exhibiting softer bone or 
acetabular defects, reaming was adjusted pragmatically to 
prioritize secure peripheral rim contact rather than a fixed 
numerical under-reaming target. No screws were used in any 
patient for cup fixation. The femoral canal was prepared using 
standard broaching techniques, ensuring axial and rotational 
stability before inserting the cementless HA-coated stem. Trial 
components were used to confirm stability, impingement-free 
range of motion, and leg length before final implantation.

post-operative care and rehabilitation
All patients under went an immediate post-operative 
anteroposterior pelvis radiograph on post-operative day 1 to 
confirm component positioning. Supervised physiotherapy 
began on day 1, including bed mobilization, isometric 
strengthening, and assisted sitting/standing. Full weight-
bearing as tolerated was initiated on post-operative day 2 
following radiographic confirmation of satisfactory implant 
seating. A standardized rehabilitation protocol was followed for 
all patients, incorporating gait training with a walker or 
crutches, progression to a cane based on physiotherapist 
assessment, and routine outpatient physiotherapy after 
discharge. Deep vein thrombosis prophylaxis consisted of 
mechanical compression devices and pharmacologic agents per 
institutional guidelines.

Clinical evaluation
Follow-up assessments were performed at 1, 3, 6, and 12 

months postoperatively. Functional outcomes were assessed 
using the Harris Hip score (HHS). Any post-operative 
complications or re-interventions were documented.

Radiographic assessment
Standardized anteroposterior pelvic radiographs were obtained 
at each follow-up visit. Radiographs were independently 
reviewed by two senior orthopedic consultants who were 
blinded to clinical outcomes. Acetabular component stability 
was assessed using the DeLee and Charnley classification for 
radiolucent lines [12], while femoral component evaluation 
used Gruen zones [13, 14]. Component migration, inclination 
angle, and the presence of polar gaps were also recorded. In 
cases of discrepancy between the two readers, images were re-
evaluated jointly and resolved by consensus. Inter-observer 
agreement was quantified using Cohen’s kappa for categorical 
variables (presence of radiolucent lines and zone involvement) 
and intraclass correlation coefficient (ICC) for continuous 
variables (acetabular inclination and migration). These 
statistics are reported in the results section and the Appendix.

Results

Patient demographics and baseline characteristics
A total of 30 patients (24 males and 6 females) underwent 
uncemented THA using screwless press-fit acetabular cups. 
One patient was lost to follow-up after the 3-month evaluation; 
hence, final 12-month results are reported for 29 patients (Fig. 
1). Mean age was 39.3 years (range: 22–55). The majority were 
aged 31–50 years (60%) with male-to-female ratio 4:1. 
Majority of the cases, 16 (53.33%) were of osteonecrosis due to 
avascular necrosis (AVN) of femoral head, 10 (33.33%) were 
post-traumatic, 3 (10%) were secondary to rheumatoid arthritis 
and 1 (3.33%) was secondary to use of corticosteroid for 
prolonged duration.

Intraoperative findings and operative parameters
 Out of 30 patients, 25 (83.3%) had normal intraoperative 
findings. One patient (3.3%) each showed fragile soft tissue, a 
membranous acetabular roof, soft-tissue ingrowth, soft-tissue 
metallosis, or a thick acetabular capsule. The average surgery 
duration was 87.23 min (range: 60–135 min), and the mean 
intraoperative blood loss was 388.67 mL (range: 220–820 mL). 
Mean cup inclination was 44.3° ± 2.4° (range: 38°–48°). 23 
(76.7%) of femoral stems were centrally aligned, 7 (23.3%) 
were in slight valgus. Five patients had minor LLD (<1 cm): 0.3 
cm (1 patient), 0.5 cm (1 patient), and 0.7–0.8 cm (3 patients). 
No functional complaints or corrective interventions were 
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necessary. No significant change in acetabular inclination or 
evidence of component migration was observed between the 
immediate post-operative and 12-month radiographs. None of 
the patients (0.0%) exhibited loosening at 1 month, 3 months, 6 
months, and 12 months follow-up intervals. All femoral 
components showed stable fixation with no radiolucent lines 
across any Gruen zone.

Functional outcomes
The HHS showed statistically significant improvement at all 
post-operative time points. Statistical analysis included paired t-
tests and repeated-measures analysis of variance (α = 0.05). All 
improvements from baseline were statistically significant (P < 
0.001). The pre-operative mean Harris Hip score was 43.33 ± 
10.8, which improved to 92.59 ± 2.7 at 12 months follow-up 
(Table 1 and Fig. 2).

Acetabular component (DeLee–Charnley zones)

All radiographs were assessed independently by 
two senior orthopedic surgeons to ensure 
consistency in radiographic interpretation. No 
cases of tilting, mechanical failure, component 
migration, loosening, or progressive radiolucent 
lines were observed across all DeLee and Charnley 
zones at any follow-up interval (n = 29 at final 
f o l l o w - u p) .  A l l  a c e t a b u l a r  c o m p o n e n t s 
demonstrated stable fixation.

Femoral component (Gruen zones)
For each patient, radiolucent lines were recorded 
across zones 1–3 and zones 4–7, along with stem 
subsidence and any varus or valgus alignment 
change. All patients demonstrated a complete 
absence of lucency in all Gruen zones. Stem 
subsidence remained between 0 and 1 mm across 

the cohort, and no varus or valgus shifts were detected. 

Acetabular inclination over time
Mean acetabular inclination remained stable throughout all 
follow-up intervals, with no measurable migration or positional 
change on serial radiographs. Inter-observer reproducibility for 
inclination measurement was excellent, with an ICC of 0.94. 
Agreement for the presence or absence of acetabular 
radiolucent lines was perfect, with a Cohen’s kappa value of 
1.0.4.4 Polar Gaps.

Polar gaps
Initial polar gaps noted in some immediate post-operative 
radiographs showed sequential reduction over follow-up visits, 
indicating progressive osseointegration. No progression or new 
gaps were observed.

Complications
No  c a s e s  o f  d i s l o c a t i o n ,  i n f e c t i o n , 
thromboembolic events,  ner ve injur y, 
mechanical failure, component migration, or 
progressive radiolucency were identified 
during the study period. All patients were 
mobilized with full weight-bearing from post-
operative day 2 with no adverse effect on 
component stability.

Subgroup Analysis

Compar ison of  f unctional  outcome 
bet ween AVN versus post-traumatic 

Ahmed W, et al

Journal of Orthopaedic Case Reports Volume 16 Issue 1  January 2026 Page 386-392 |  | |  | 

Time point Mean HHS±SD

Pre-operative 43.33±10.8

1 month 80.97±5.1

3 months 86.07±4.0

6 months 90.42±2.9

12 months 92.59±2.7

Table 1: Significant improvement in HHS from

baseline to all post-operative time points

HHS: Harris Hip score, SD: Standard deviation

Figure 2: Illustrates the trend demonstrating sustained improvement over 12 months.



390

www.jocr.co.inAhmed W, et al

Journal of Orthopaedic Case Reports Volume 16 Issue 1  January 2026 Page 386-392  |  |  |  | 

arthritis
No statistically significant difference was found between groups 
in HHS improvement. No patient in either subgroup 
demonstrated radiolucency, migration, or loosening (Table 2).

Radiographic stability (AVN vs. post-trauma)
No patient in either subgroup exhibited radiolucency, 
component migration, or signs of loosening at any follow-up 
interval. Radiographic outcomes were therefore comparable 
between groups, with no detectable difference in stability. The 
comparative P-value (Fisher’s exact test) was P ≤ 1.0, indicating 
no statistically significant difference between the AVN and 
post-trauma cohorts.

Discussion
This review synthesizes available evidence supporting the use 
of screwless press-fit acetabular cups in uncemented THA, 
contextualized with the outcomes of our clinical study. The 
findings reaffirm that modern press-fit designs, when properly 
implanted, offer excellent stability, functional outcomes, and 
complication profiles comparable to traditional screw-assisted 
fixation. In our study, the distribution of 30 patients based on 
age groups showed that the majority were between 31 and 40 
years (30.0%) and 41–50 years (30.0%). In a study by Tian et al. 
involving 452 hips, the most commonly affected age group had 
an average age of 54 years. [15]. The age demographic of our 

study leaned more toward the younger population. 
We found that the majority of patients were male, 
comprising 24 patients (80.0%), whereas females 
accounted for 6 patients (20.0%) in our study. Similar 
findings were seen in a study done by Kumar et al., 
where the male-to-female ratio was 3.2:1 [16].
In our study, the average surgery duration was 87.23 
m i n  (r a n g e :  6 0 – 1 3 5  m i n) ,  a n d  t h e  m e a n 
intraoperative blood loss was 388.67 mL (range: 
220–820 mL). Zhu and Shen did a randomized study 
and observed that the mean operation time and blood 
loss during operation in the non-screw fixation group 
were less than those in the screw fixation group [5]. In 
our prospective study, the mean pre-operative HHS 
was 43.33 ± 10.8. Postoperatively, among the 29 
patients, the mean scores significantly improved to 
92.59 ± 2.7 at 12 months follow-up (Table 3).
Our study shows that out of 29 patients, none of the 
patients (0.0%) exhibited component migration or 
loosening of the acetabular or femoral component at 
1 month, 3 months, 6 months, or 12 months. Wolf et 
al. in his study on the effect of full versus partial post-

operative weight bearing on the stability of press-fit cups over 5 
years, observed that there is a difference in the inclination of 
cups (rotation around the Z-axis) between the weight bearing 
regimes at 1 month and at 2 years, but not after 5 years and also 
found no difference in micromotion of the stem between the 
groups at 5 years [19].
Tian et al. [15] did a meta-analysis aimed to investigate the 
efficacy and safety of partial versus early full weight bearing after 
uncemented THA and showed no significant difference in 
HHS between the two groups during the 1st and 2nd year 
follow-up. However, one study demonstrated that during the 
first 3 months after uncemented THA, the Harris score of the 
hip joints in the full weight-bearing group was higher than that 
of the partial weight-bearing group. Early weight-bearing was 
not associated with any increase in migration, loosening, or 
complications in our study. This aligns with biomechanical data 
from Tabata et al. and Goldman et al., both of whom 
demonstrated that well-fitted press-fit cups alone provide 
adequate torsional stability, particularly when using roughened 
or porous surfaces [3, 4]. Our study reported no evidence of 
component migration, and initial polar gaps resolved over time, 
suggesting successful bone ingrowth. This finding mirrors the 
outcomes in the case series by Agar wala et al., who 
demonstrated progressive disappearance of polar gaps in 
screwless cups within 12 months [6]. Further radiographic 
stability was noted in the work by Chiapale et al., who studied 
highly porous cups in elderly trauma patients, confirming 

Group
Baseline HHS 

(Mean±SD)

12-month HHS 

(Mean±SD)
P -value

AVN (n=16) 44.2±11.1 92.8±2.6 0.41

Post-trauma 

(n=10)
42.1±10.2 92.3±3.1 0.47

Table 2: Subgroup comparison of HHS between AVN and

post-traumatic hip disease

HHS: Harris Hip score, AVN: Avascular necrosis

Table 3: Pre- and post-operative HHS of different studies

HHS Our study
Agarwala et 

al. [6]
Schmalzried

et al. [17]
Pepe et al. 

[18]

Pre-operative 43.33±10.8 54.66±6.42 51 35

Post-
operative 

(Last follow-
up)

92.59±2.7 89.95±4.32 92 85

HHS: Harris Hip score
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Clinical Message

A properly implanted press-fit acetabular cup can achieve secure 
fixation without screws. Early full weight-bearing does not 
compromise stability or lead to loosening. This approach supports 
smooth recovery while avoiding complications related to screw 
insertion.
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