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Heraeus Medical, based in Wehrheim (Germany), is an expert in the
development of innovative products for surgical orthopaedics and trauma
surgery. The company’s portfolio comprises solutions for orthopaedic implant

fixation and stabilisation, the specialised management of musculoskeletal
infections, as well as bone regeneration with innovative resorbable
biomaterials. All bone cements for the global market are manufactured at the
company’s headquarters in Wehrheim and distributed in around 90 countries.
The company’s overarching aim is to drive the development of innovative
technologies in order to ensure patient-centred, future-oriented care in

orthopaedics and trauma surgery.

Older patients with a fractured neck of femur (FNOF) or advanced hip osteoarthritis represent a
particularly vulnerable and challenging group in arthroplasty. Multimorbidity, reduced bone density
and impaired physiological regenerative capacity increase the risk of serious complications such
as periprosthetic fractures and periprosthetic joint infections. A patient-centred, evidence-based
treatment approach is therefore essential for long-term treatment success. Current evidence indi-
cates that cemented hip arthroplasty can offer advantages in this patient group, particularly with
regard to implant survival and reducing the risk of infection.

The number of arthroplasty pro-
cedures due to proximal femo-
ral fractures or degenerative hip
disorders continues to rise, not
least as a result of demographic
change. In the year 2024, 218,708
hip arthroplasty procedures, in-
cluding primary and revision pro-
cedures, were recorded in the
German Arthroplasty Registry
(EPRD). People over the age of 75
accounted for 38.9% of primary

patient age (modified from [1])

procedures and 52.1 % of revision
procedures [1].

Patient group with

an increased revision risk

With increasing age, comorbidities
such as osteoporosis, diabetes mel-
litus and cardiovascular disease be-
come more common, they can fre-
quently present in combination.
This can lead to an increased risk of
revision surgery [2], which in turn

may be associated with increased
mortality [3]. Pain-free implant sur-
vival and, consequently, the long-
term preservation of mobility and
quality of life are therefore top pri-
orities in this patient group.
Periprosthetic joint infections
(PJIs) and periprosthetic fractures
(PPFs), along with aseptic loos-
ening, are among the most com-
mon causes of revision procedures
and represent a major challenge

Fig. 1: Failure probabilities of elective total hip arthroplasties with cementless stems, stratified by
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in hip arthroplasty [1]. This places
the reduction of these complica-
tions at the centre of attention. A
patient-centred, evidence-based
treatment approach can help to
identify risk patients at an early
stage, select the appropriate fixa-
tion method and implement pre-
ventive measures in a targeted
manner.

Cemented hip arthroplasty can
reduce the risk of revision
Alongside implant choice, the fix-
ation method used in hip surgery
plays a key role in long-term stabil-
ity and, consequently, in patients’
quality of life [1]. The question of
whether the hip stem should be
cemented is particularly impor-
tant in older patients. Uncemented
stem systems are associated with
a significantly increased risk of in-
traoperative and postoperative
periprosthetic fractures, as well as
aseptic loosening (Fig. 1) [1, 4]. Es-
pecially in older women, reliable
primary stability with uncemented
stems can often not be achieved
because of the frequently osteo-
porotic bone quality [4].
Cemented implants are superi-
or when it comes to avoiding the
complications mentioned above in
older patients. Registry data under-
line the benefit of cemented hip ar-
throplasty for implant survival, par-
ticularly in hemiarthroplasty [1].
Against this background, pa-
tients with a fractured neck of fe-
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mur are of particular interest, as
this group is often characterised
by restricted mobility, poor gener-
al health and limited life expectan-
¢y, creating additional challenges.
Available randomised studies and
registry data demonstrate the ad-
vantages of cemented over un-
cemented hemiarthroplasty after
fractured neck of femur. Cement-
ed hemiarthroplasty is associated
with lower rates of intraoperative
and periprosthetic fractures, fewer
dislocations and a reduced risk of
infection, thereby resulting in an
overall lower revision risk [5-7].

Patients also benefit from bet-
ter mobility during the first post-
operative year and a moderate but
significant improvement in quality
of life (p=0.02) [7]. The use of bone
cement provides immediate prima-
ry stability and thus enables early
functional mobilisation, which may
reduce the risk of systemic compli-
cations [8, 91.

Revision risk due to
periprosthetic fracture
One of the most common and seri-
ous complications after hip implan-
tation is periprosthetic fracture (PPF),
accounting for 15.5% [1]. PPFs are
associated with high mortality. Their
prevention is therefore a central as-
pect of treatment, particularly in old-
er patients.

Registry data from various coun-
tries, including Germany and Nor-
way, show that uncemented femo-

ral components cause significantly
more PPFs and revision operations
in both sexes than cemented sys-
tems [1, 4]. In women, the revision
risk due to PPF with uncemented
treatment was in some cases up to
twelve times higher, regardless of
age group [4].

Conversely, further studies con-
firm the preventive effect of bone
cement. In patients over 60 years
of age, the risk of an intraoperative
or postoperative PPF was found to
be reduced by more than fourfold
[71. In women over 60, switching to
cemented fixation significantly re-
duced the incidence of PPF from
4.1% to 2.0% (Fig. 2) [9]. The de-
cision to use cemented fixation is
therefore a relevant factor in mini-
mising risk in geriatric trauma care,
particularly when treating frac-
tured neck of femur.

Infection management using
local antibiotics

In addition to fracture-related
complications, periprosthetic joint
infections (PJIs) are among the
most common causes of revision
surgery. In Germany, the propor-
tion of infection-related hip revi-
sions, including reimplantation in

Fig.2: Pooled rate of intraoperative and postoperative periprosthetic femoral fractures: 90-day Ka-
plan-Meier estimates of the cumulative probability of fracture-free implant survival following total
hip arthroplasty in the new cohort (after the switch to cemented fixation) and the historical cohort

two-stage revision, was 29.1% in
2024 [1].

PJIs occur more frequently in
proximal femoral fractures than in
elective procedures and are asso-
ciated with further complications
[10]. Here too, older patients with
multiple comorbidities are particu-
larly at risk because their impaired
immune function and reduced tis-
sue regeneration increase the risk of
infection. Comprehensive treatment
concepts should therefore be con-
sidered for these patient groups.

Antibiotic-loaded bone cement
is an established element of tar-
geted, patient-specific infection
prevention [11]. As a local antibi-
otic carrier, it enables high antibi-
otic concentrations directly at the
surgical site while keeping system-
ic exposure low. The release of the
active substances during surgery
and throughout the early post-
operative period can support the
eradication of relevant pathogens
and contribute to reducing the risk
of infection [12].

Antibiotic combinations for
increased infection protection
Dual antibiotic-loaded bone ce-
ment (DALBC) plays a central role

(before the switch to cemented fixation) (modified from [9])
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Fig.3: bone cement prepa-
red for application

in infection management for pa-
tients at increased risk of infec-
tion. Antibiotic combinations offer
the advantage that their combined
spectrum of activity covers a large
proportion of the pathogens rele-
vant to PJI. This can provide addi-
tional protection for the implanted
endoprosthesis beyond standard
prophylaxis using bone cement
with a single antibiotic (single an-
tibiotic-loaded bone cement/
SALBQ) [12].

The combination of gen-
tamicin and clindamycin, as con-
tained in COPAL® G+C, may tar-
get up to 90% of the pathogens
relevant to PJI and provides high
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prophylactic efficacy in clinical
use [13]. According to a recent
meta-analysis, the use of DALBC
in the treatment of fractured neck
of femur with cemented hemiar-
throplasty can reduce deep sur-
gical site infections by up to 53 %
compared with the use of bone
cement containing a single anti-
biotic (SALBC) [14]. Accordingly,
the infection rates with DALBC in
the studies considered in this con-
text remained consistently be-
tween 1.1% and 1.2% and were
therefore lower than with SALBC
(3.5%-1.7 %) [14-18].

Modern cementing technique
with closed mixing systems

The long-term survival of a ce-
mented endoprosthesis depends
to a large extent on the technique
used. Modern cementing tech-
nique is considered more impor-
tant in this regard than the choice
of implant [19]. To fully exploit the
benefits of cemented arthroplas-
ty with antibiotic-loaded bone ce-
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the risk of periprosthetic fractures
and postoperative infections, and
therefore also the risk of revision
procedures.
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Expertise in orthopaedics, arthroplasty
and trauma surgery from a single source

From the development of products and biomaterials for arthro-
plasty, infection management and bone regeneration to practi-
cal training for operating theatre staff and physicians working in
clinical practise

Heraeus Medical has many years of expertise in developing medical
devices and biomaterials for surgical orthopaedics in order to improve
treatment outcomes for patients.

Heraeus Medical's product portfolio includes specialised products, above
all various bone cements with and without antibiotics or with antibiotic
combinations for use in arthroplasty and the management of peripros-
thetic joint infections (PJI), as well as accessories for modern cementing
technique. The portfolio of resorbable biomaterials comprises products
for the treatment of bone defects in orthopaedics and trauma surgery.
The educational programme from Heraeus PALACADEMY® provides
physicians and operating theatre staff with insights and know-how re-
lating to bone cement and PJI management, supported by leading ex-
perts, and in a broad variety of formats, including live events, courses,
workshops, symposia, webinars and digital learning formats.
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