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INTRODUCTION
Osteoporotic hip fractures, particularly common among the elderly, 
significantly impact healthcare systems. These injuries also occur in 
young patients involved in sports or high-energy traumas. A specific 
type of intracapsular hip fracture is the femoral neck fracture, which 
connects the femoral head and shaft. The femoral neck is brittle due to 
its junctional placement, and its blood supply to the femoral head is 
critical in cases of displaced fractures and younger patients to avoid 

1,2avascular necrosis . Hip arthroplasty is the standard treatment for 
older patients with femoral neck fractures. Hip hemiarthroplasty uses 
two main prosthesis types: monoblock and modular. The collared 
Thompson hemi-arthroplasty is the most commonly used monoblock 
implant but is challenging to adjust intraoperatively, often failing to 
replicate the patient's original hip geometry accurately. Modular 
hemiarthroplasty consists of the stem, neck, and head components, 
allowing surgeons to customize the size during surgery for better 

3anatomical restoration . Porous coatings were introduced to implant 
surfaces in the late 1970s to improve osseointegration, but issues like 
thigh pain, bead shedding, and loosening arose. These implants require 
skilled surgeons for successful osseointegration. Advances in porous 
coatings have improved clinical outcomes. Initially used for dental 
implants, calcium phosphate ceramics were adapted for orthopaedic 
use to enhance implant osseointegration, with hydroxyapatite (HA) 

4chosen for its chemical properties and role in bone mineral content . 
Osteoporotic femurs differ in shape from normal femurs, with 
increased bone density leading to widened bones and thinner cortices, 

5potentially affecting long-term hip prosthesis fixation . Femoral stem 
subsidence, the distal movement of the stem relative to the greater 
trochanter, will be studied in uncemented uncollared femoral stems in 
osteoporotic patients.

AIMS AND OBJECTIVES
AIM: To assess the measure of stem subsidence in bipolar hip 
hemiarthroplasty with uncemented, uncollared prosthesis in 
osteoporotic patients.

OBJECTIVES:
1. To study osteoporosis as a risk factor for stem subsidence in bipolar 
hip hemiarthroplasty patients.
2. To quantitate the post operative stem subsidence at serial follow-
ups. 

MATERIALS AND METHODOLOGY:
Inclusion Criteria:
1. Patients with age 50 – 80 years with femur neck fracture
2. Osteoporotic patients (Z score > 2.5)

Exclusion Criteria:
1. Patients with inflammatory conditions like rheumatoid arthritis, hip 

osteoarthritis, avascular necrosis of femoral head
2. Patients not willing to participate in the study
3. Carcinomas
4. Smokers

A group of 23 patients with fractured neck of femur, within the age 
group 50-80 years were enrolled for the study. DEXA scan was 
performed for all the patients pre-operatively. Out of 23 patients, 21 
patients with proven osteoporosis as per DEXA scan, with a Z score > -
2.5 were included in the final study. Whereas 2 patients with osteopenia 
or normal bone mineral density were excluded. Uncemented 

TMuncollared femoral stem from the Latitud  total hip replacement 
system from Meril Orthopaedics was used for all the patients. All the 
patients were followed up with radiographs at 3 months, 6 months, and 
12 months postoperatively. Stem subsidence was evaluated from an 
anteroposterior hip or pelvis plain radiograph by measuring the 
difference in distance from the greater trochanter's peak to the stem 
shoulder perpendicular to the axis of the femur stem. The 
anteroposterior pelvic or hip plain radiograph was taken in supine 
position, centring on the symphysis and 120cm distance of the film 
focus.

Fig 2. A – Showing Greater trochanter tip to stem shoulder distance
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ABSTRACT
Introduction: The femoral neck, vulnerable due to its junctional placement, plays a crucial role in the blood supply to the femoral head, which is 
important in preventing avascular necrosis. Hip hemiarthroplasty is the standard procedure for elderly patients with femoral neck fractures, using 
either monoblock or modular prostheses. Uncemented uncollared prostheses have shown benefits, though long-term fixation in osteoporotic bone 
remains a challenge, particularly with femoral stem subsidence.  To assess stem subsidence in bipolar hip hemiarthroplasty using Aim:
uncemented, uncollared prostheses in osteoporotic patients.  To explore osteoporosis as a risk factor for stem subsidence, and to Objectives:
quantify stem subsidence over time via serial follow-ups.  The study enrolled 23 patients aged 50-80 with femoral neck fractures. DEXA Methods:
scans confirmed osteoporosis (Z score > -2.5) in 21 patients, who underwent surgery using uncemented uncollared femoral stems from the 
Latitud™ system. Radiographs were taken at 3, 6, and 12 months post-surgery to assess stem subsidence by measuring the distance from the greater 
trochanter to the stem shoulder.  subsidence was significant, with mean sinking scores of 0.897±0.269 at 3 months, 1.44±0.397 at 6 Results:
months, and 2.14±0.534 at 12 months (p<0.00001). The greatest subsidence occurred between 3-6 months and continued at a slower rate through 
12 months.  Stem subsidence in osteoporotic patients is influenced by the degree of osteoporosis, with the most significant subsidence Conclusion:
occurring within the first six months. Long-term follow-up is needed to assess further biomechanical changes.
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OBSERVATION AND RESULTS
Table 1: Comparison Of Mean STEM Sinking At 3 Months, 6 
Months and 12 Months (Repeated ANOVA)

Table 2: Distribution Of Patients According To Z-Score

DISCUSSION
Uncemented collarless total hip replacement relies on press fit and 
osseointegration for stability, but early femoral stem subsidence can 
occur before osseointegration, affecting leg length and hip stability. 
Subsidence rates range from 5% to 61.5% in elective hip replacements, 
although uncemented stems like the Corail have a 97% 15-year 

13survival rate (Dorr et al., 2016) . Concerns exist about using collarless 
stems in osteoporotic bones due to proximal femoral bone loss. Dorr et 
al. (2016) classified proximal femurs into Classes A, B, and C based on 
cortical thickness and canal shape. Classes A and B are suitable for 
uncemented prosthetics, while Class C's broad canal and lack of 
structural integrity may lead to early implant subsidence, loosening, 
and failure. Collar-style prostheses were designed for osteoporotic 
bones to reduce subsidence and enhance rotational stability. However, 
recent advancements in uncemented stem technology have challenged 
the unsuitability of collarless prostheses for osteoporotic patients, with 
studies showing equivalent functional outcomes and survival rates 
across all bone classes.

The study assessed stem sinking in 21 osteoporotic patients with z-
scores > -2.5 following uncemented uncollared stem implantation. The 
mean stem sinking was 2.14 mm at 1 year, with most occurring in the 
first 6 months during weight-bearing. Bone mineral density correlated 
with stem sinking, peaking at 3.41 mm in patients with a z-score of -4. 
One patient had a postoperative infection treated with antibiotics, and 
no revisions were required for implant loosening or stem sinking. 
Limitations include the small sample size and the short follow-up 
period. A longer follow-up is needed to evaluate the impact of stem 
sinking on implant stability and revision surgery.

RESULTS
The mean STEM Sinking scores were 0.897±0.269 at 3 months, 
1.44±0.397 at 6 months, and 2.14±0.534 at 12 months, showing a 
significant difference across these time points (p<0.00001). The mean 
differences between 3 and 6 months (0.543), 3 and 12 months (1.243), 
and 6 and 12 months (0.700) were all statistically significant 
(p<0.0001). Most patients (66.7%) had Z-Scores between -2.50 and -
3.00, followed by 28.6% with Z-Scores between -3.00 and -3.5.

CONCLUSION
The extent of stem subsidence increased with the increase in the level 
of osteoporosis in the patients (as measured by the z scores). Maximum 
initial subsidence was seen in the first 6 months of follow-up, as the 
patient started weight bearing without any functional impairment or 
need for repeat surgery at 1 year. However, a long term follow-up 
beyond 1 year is needed to assess further biomechanical changes.

REFERENCES
1. Jain, A., Sandhu, H., & Dhillon, M. (2008). Femoral neck fractures. Indian Journal of 

Orthopaedics, 42(1), 1. https://doi.org/10.4103/0019-5413.38573
2. Robertson, G. A., & Wood, A. M. (2018). Hip hemi-arthroplasty for neck of femur 

fracture: What is the current evidence? World Journal of Orthopedics, 9(11), 235–244. 
https://doi.org/10.5312/wjo.v9.i11.235

3. Herrera, A., Mateo, J., Gil-Albarova, J., Lobo-Escolar, A., Ibarz, E., Gabarre, S., Más, Y., 
& Gracia, L. (2015). Cementless hydroxyapatite coated hip prostheses. BioMed 
Research International, 2015, 1–13. https://doi.org/10.1155/2015/386461

4. Hutt, J., Hazlerigg, A., Aneel, A., Epie, G., Dabis, H., Twyman, R., & Cobb, A. (2014). 
The effect of a collar and surface finish on cemented femoral stems: A prospective 
randomised trial of four stem designs. International Orthopaedics, 38(6), 1131–1137. 
https://doi.org/10.1007/s00264-013-2256-z

5. Ng, Z. D., & Krishna, L. (2014). Cemented versus cementless hemiarthroplasty for 
femoral neck fractures in the elderly. Journal of Orthopaedic Surgery, 22(2), 186–189. 
https://doi.org/10.1177/230949901402200214

6. Langslet, E., Frihagen, F., Opland, V., Madsen, J. E., Nordsletten, L., & Figved, W. 
(2014). Cemented versus uncemented hemiarthroplasty for displaced femoral neck 
fractures: 5-year followup of a randomized trial. Clinical Orthopaedics & Related 
Research, 472(4), 1291–1299. https://doi.org/10.1007/s11999-013-3308-9

7. Choi, J.-Y., Sung, Y.-B., & Kim, J.-H. (2016). Comparative study of bipolar 
hemiarthroplasty for femur neck fractures treated with cemented versus cementless 

stem. Hip & Pelvis, 28(4), 208–216. https://doi.org/10.5371/hp.2016.28.4.208
8. Veldman, H. D., Heyligers, I. C., Grimm, B., & Boymans, T. A. (2017). Cemented versus 

cementless hemiarthroplasty for a displaced fracture of the femoral neck: a systematic 
review and meta-analysis of current generation hip stems. The bone & joint journal, 99-
B(4), 421–431. https://doi.org/10.1302/0301-620X.99B4.BJJ-2016-0758.R1

9. Al-Dirini, R. M. A., Huff, D., Zhang, J., Besier, T., Clement, J. G., & Taylor, M. (2018). 
Influence of collars on the primary stability of cementless femoral stems: A finite 
element study using a diverse patient cohort. Journal of orthopaedic research : official 
publication of the Orthopaedic Research Society ,  36(4),  1185–1195. 
https://doi.org/10.1002/jor.23744

10. Ries, C., Boese, C. K., Dietrich, F., Miehlke, W., & Heisel, C. (2019). Femoral stem 
subsidence in cementless total hip arthroplasty: a retrospective single-centre study. 
International orthopaedics, 43(2), 307–314. https://doi.org/10.1007/s00264-018-4020-
x

11. Tanzer, M., Graves, S. E., Peng, A., & Shimmin, A. J. (2018). Is Cemented or Cementless 
Femoral Stem Fixation More Durable in Patients Older Than 75 Years of Age? A 
Comparison of the Best-performing Stems. Clinical orthopaedics and related research, 
476(7), 1428–1437. https://doi.org/10.1097/01.blo.0000533621.57561.a4

12. Rattanaprichavej, P., Laoruengthana, A., Chotanaphuti, T., Khuangsirikul, S., 
Phreethanutt, C., & Pongpirul, K. (2019). Subsidence of Hydroxyapatite-Coated 
Femoral Stem in Dorr Type C Proximal Femoral Morphology. The Journal of 
arthroplasty, 34(9), 2011–2015. https://doi.org/10.1016/j.arth.2019.05.017

13. Hollensteiner, M., Sandriesser, S., Bliven, E., von Rüden, C., & Augat, P. (2019). 
Biomechanics of Osteoporotic Fracture Fixation. Current osteoporosis reports, 17(6), 
363–374.https://doi.org/10.1007/s11914-019-00535-9

14. DeRogatis, M. J., Piatek, A. Z., Jacob, R., Kelly, S. C., & Issack, P. S. (2020). 
Hemiarthroplasty for Femoral Neck Fractures in the Elderly: A Comparison of 
Cemented and Uncemented Femoral Stems. JBJS reviews, 8(7), e1900192. 
https://doi.org/10.2106/JBJS.RVW.19.00192

PRINT ISSN No. 2277 - 8179 | DOI : 10.36106/ijsr

STEM Sinking Mean±SD F-value P-value
3 Months 0.897±0.269 222.87 P<0.00001 S
6 Months 1.44±0.397
12 Months 2.14±0.534

Z-Score No. of patients Percentage
-2.5 to -3.00 14 66.7
-3.00 to -3.5 06 28.6
>-3.5 01 4.8
Total 21 100%


