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CURRENT TECHNOLOGY IN HIP REPLACEMENT
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INTRODUCTION

Hip replacement, also known as total hip
arthroplasty (THA), is widely regarded as an
incredibly effective surgical procedure,
often hailed as a ground-breaking
achievement in medicine (1). The initial
development of total hip replacement
dates to 1938 when Wiles made significant
progress (2). However, it wasn't until the
1960s that this procedure gained
widespread recognition and popularity. Sir
John Charnley's introduction of "low-
friction arthroplasty" revolutionized the
treatment of arthritic joints (1). Over time,
significant progress has been made in THA's
design, materials, and surgical techniques,
significantly enhancing patient

satisfaction, minimizing surgical
complications, and improving clinical
outcomes. Patients' expectations regarding
life after total hip arthroplasty (THA) have
significantly shifted. They prioritize long-
term survival and the various aspects of
maintaining a good quality of life. They have

a strong desire to pursue their professional

and personalinterests, which require a high
level of physical activity (3).

The initial technological advancement in
hip replacement surgery was the
introduction of Minimally Invasive Surgery
(MIS), which reduced the surgical footprint.
MIS techniques involve smaller incisions
and less soft tissue disruption, reducing
postoperative pain and faster recovery
times. This approach contrasts with
traditional open surgery, which typically
requires larger incisions and more
extensive muscle dissection. MIS
procedures have been proven to enhance
cosmetic outcomes, minimize hospital

stays, and accelerate rehabilitation (4,5).

A growing focus has recently been on
customizing joint replacement procedures
to suitindividual patients rather thanrelying
on a generic and uniform approach. A
computer-assisted surgery (CAS) and
robotic-assisted surgery represent
significant technological leaps in hip
replacement. CAS utilizes preoperative

imaging and intraoperative navigation to
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enhance the precision of implant
placement. CAS improves the alignment of
the acetabular and femoral components,
thereby reducing the risk of dislocation and
improving  functional outcomes (6).
Robotic-assisted systems, such as the
MAKO robotic arm, have refined this
precision. These systems allow for patient-
specific surgical planning and real-time
adjustments during the procedure. Studies
have shown that robotic-assisted surgery
results in superior implant positioning and
reduced variability in component
placement (6,7). The integration of these
technologies into clinical practice
represents a significant advancement in

achieving optimal surgical outcomes.

Another enhancement in hip replacement
surgery is the development of advanced
biomaterials, which have been pivotal in
extending the longevity of hip implants.
Traditional metal-on-polyethylene
bearings, while effective, are prone to wear
and osteolysis over time. Recent
advancements have introduced ceramic-
on-ceramic and ceramic-on-polyethylene
bearings, which exhibit lower wear rates
and higher biocompatibility (8). Ceramic
materials, being more complex and
smoother than metals, significantly reduce
friction and wear particles, enhancing the
implant's lifespan. Highly porous metals,
such as trabecular metal, have also been
developed to improve osseointegration.
These materials mimic the trabecular
structure of natural bone, promoting
biological fixation and reducing the reliance
on bone cement. The benefits of trabecular
metal are in providing a stable and durable
implant-bone interface, which is crucial for
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the long-term success of hip replacements

(9).

Enhanced Recovery After Surgery (ERAS)
protocols represent a multidisciplinary
approach to optimizing perioperative care.
These protocols focus on preoperative
education, optimized pain management,
and early mobilization. ERAS protocols
have been shown to reduce hospital stays,
decrease complications, and improve
overall  patient
replacement surgery. Implementing ERAS
has led to a paradigm shift in postoperative
patient-centered
approaches and evidence-based practices
(10).

outcomes in  hip

care, emphasizing

Despite these advancements, challenges
remain in hip replacement surgery. Implant
longevity in younger, more active patients
continues to be a concern. Additionally,
periprosthetic joint infections (PJIs) pose a
significant risk to implant success. Current
research explores antibacterial coatings
and systemic antibiotic regimens to
address Plls (11). Integrating artificial
intelligence (Al) and machine learning (ML)
into hip replacement surgery offers
promising future directions. Al-driven
predictive analytics can assist in
preoperative  planning by identifying
patients at higher risk of complications and
customizing treatment plans. Furthermore,
ML algorithms can analyze postoperative
data to monitor patient recovery and
predict long-term outcomes (12)

1. Learmonth ID, Young C, Rorabeck C.
The operation of the century: total

hip replacement. Lancet.



PROSTHETIC JOINT INFECTION

2007;370(9597):1508-1519.
doi:10.1016/S0140-6736(07)60457-
7

2. WILES P. The surgery of the
osteoarthritic hip. Br J Surg.
1958;45(193):488-497.
doi:10.1002/bjs.18004519315. 9.

3. Puliero B, Blakeney WG, Beaulieu Y,
Vendittoli PA. Joint Perception After
Total Hip Arthroplasty and the
Forgotten Joint. J Arthroplasty.
2019;34(1):65-70.
doi:10.1016/j.arth.2018.09.086

4. Ramadanov N, Marinova-Kichikova

P, Hable R, Dimitrov D. Minimally 10.

Invasive versus Conventional
Approaches in Total Hip
Arthroplasty: A Systematic Review
and Meta-Analysis of 47

Randomized Controlled  Trials. 11.

Prosthesis. 2023; 5(3):962-991.
doi:10.3390/prosthesis5030067

5. Bal BS, Vallurupalli S. A modified
two-incision technique for primary
total hip arthroplasty. Indian J
Orthop. 2008;42(3):267-274.

doi:10.4103/0019-5413.41850 12.

6. Xu K, Li YM, Zhang HF, Wang CG, Xu
YQ, Li ZJ. Computer navigation in
total hip arthroplasty: a meta-
analysis of randomized controlled
trials. IntJ Surg. 2014;12(5):528-533.
doi:10.1016/j.ijsu.2014.02.014

7. Kim K, Kwon S, Kwon J, Hwang J. A
review of robotic-assisted total hip
arthroplasty. Biomed Eng Lett.
2023;13(4):523-535.
doi:10.1007/s13534-023-00312-9

8. Malchau H, Herberts P, Eisler T,
Garellick G, Soderman P. The
Swedish Total Hip Replacement

Copyright © 2024 the author(s) | http://thehipkneejournal.id

Register [published correction
appears in J Bone Joint Surg Am.
2004 Feb;86-A(2):363]. J Bone Joint
Surg Am. 2002;84-A Suppl 2:2-20.
doi:10.2106/00004623-200200002-
00002

Tanzer M, Chuang PJ, Ngo CG, Song
L, TenHuisen KS. Characterization of
bone ingrowth and interface
mechanics of a new porous 3D
printed biomaterial. Bone Joint J.
2019;101-B(6_Supple_B):62-67.
doi:10.1302/0301-620X.101B6.BJJ-
2018-1472.R1

Ljunggvist O, Scott M, Fearon KC.
Enhanced Recovery After Surgery: A
Review. JAMA Surg.
2017;152(3):292-298.
doi:10.1001/jamasurg.2016.4952
Xie H, Liu Y, An H, et al. Recent
advances in prevention, detection
and treatment in prosthetic joint
infections of bioactive materials.
Front Bioeng Biotechnol.
2022;10:1053399.
doi:10.3389/fbioe.2022.1053399
Lisacek-Kiosoglous AB, Powling AS,
Fontalis A, Gabr A, Mazomenos E,
Haddad FS. Artificial intelligence in
orthopaedic surgery. Bone Joint Res.
2023;12(7):447-454.
doi:10.1302/2046-3758.127.BJR-
2023-0111.R1



