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Abstract

Background: Fragility Distal Femoral Fractures (DFFs) in older
adults are associated with high morbidity (64%) and one-year mor-
tality (26-35%), outcomes comparable to hip fractures. Historically,
they have lacked the structured orthogeriatric pathways, national au-
dit, and financial incentives that have transformed hip-fracture care.
Aim: To present an evidence-based, multidisciplinary pathway for
DFF management aligned with the 2021/22 extension of the Best
Practice Tariff (BPT) and National Hip Fracture Database (NHFD) to
distal femoral fractures.

Pathway summary: From admission, early orthogeriatric co-man-
agement and comprehensive geriatric assessment (within 72 hours)
drive pre-operative optimisation: patient blood management with
tranexamic acid, anaemia correction, multicomponent delirium-pre-
vention bundle, and surgery within 48 hours by a frailty-experienced
team. Implant selection (retrograde nailing, locking plates, nail-plate
hybrids, or distal femoral replacement) prioritises constructs en-
abling immediate weight-bearing as tolerated. Postoperative care
mandates day-one mobilisation, daily orthogeriatric review, prompt
anti-osteoporotic therapy initiation and Fracture Liaison Service re-
ferral. Discharge includes a falls-prevention and sarcopenia-man-
agement plan with community rehabilitation linkage.

Conclusion: This integrated, audited pathway - mirroring proven
hip-fracture standards - targets the key modifiable drivers of adverse
outcomes. Widespread adoption will reduce variation, lower mortali-
ty and institutionalisation rates, while delivering equitable, high-qual-
ity care for one of trauma surgery’s most vulnerable patient groups.
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Introduction

Distal Femoral Fractures (DFFs) are an often overlooked and
under-appreciated source of morbidity and mortality in elderly pa-
tients. They present a high level of surgical complexity, with multiple
treatment options available (nailing, plating, arthroplasty and combi-
nation), compounded by challenging perioperative optimisation and
frequently inadequate system-level support.

The typical DFF patient is elderly, frail and multimorbid, present-
ing with osteoporosis, sarcopenia and managing significant polyphar-
macy alongside pre-existing functional dependency [1]. This pro-
found vulnerability is starkly reflected in clinical outcomes: Loosen et
al., [2] reported 64% perioperative morbidity and a 26-35% one-year
mortality (median age 86.5) following treatment for DFFs, with 62%
of previously independent, home-dwelling patients failing to return
home and requiring long-term residential care. Clinically and demo-
graphically, DFFs mirror hip fractures, yet historically have lacked
the same structured care pathways with orthogeriatric input, national
audit, and aligned financial incentives, resulting in preventable dis-
parities in outcomes [3,4]. Encouragingly, this landscape is changing.
NHS England has extended the Best Practice Tariff (BPT) to distal
femoral fractures, and the National Hip Fracture Database (NHFD)
has begun explicit case capture of DFFs [5]. This article presents a
Formalised Multidisciplinary Team (MDT) pathway for the assess-
ment and management of fragility distal femoral fractures. By stan-
dardising care across pre-operative, intraoperative, and postoperative
phases, the approach closes performance gaps, integrates medical and
surgical optimisation, and delivers measurable improvements in clin-
ical outcomes.

Pre Operative Optimisation

Pre-operative optimisation for distal femoral fractures should be-
gin at admission and focus on high-impact interventions to reduce
mortality and major complications. Orthogeriatric Co-Management
(OGCM) paired with Comprehensive Geriatric Assessments (GCAs)
provides the greatest leverage in elderly DFF management. Combin-
ing several key care elements including anaemia optimisation, nutri-
tion plans, medication rationalisation and guide-based VTE prophy-
laxis, not only drastically lowers patient mortality [6,7], but reduces
patient length of stay and improves discharge outcomes [8-10]. Addi-
tionally, OGCM input accelerates patient readiness for theatre, ensur-
ing the <48 hour time line is adhered to [11].

A structures Patient Blood Management (PBM) bundle that in-
cludes routine Tranexamic Acid (TXA), restrictive transfusion thresh-
olds (Hb =70-80 g/L for orthopaedics/CVD), single-unit transfusions
with reassessment, early iron therapy, and haemostasis checklists,
helps reduce blood loss and transfusion requirements without increas-
ing thromboembolic risk [6,12,13].
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Thirdly, an early focus on delirium prevention through multi-com-
ponent prevention bundles helps reduce delirium rates and associated
downstream complications [14,15]. These bundles should concentrate
on patient orientation, sensory aids, sleep hygiene measures, opi-
oid-sparing analgesia and adequate hydration.

Finally, timely surgery-facilitated by this rapid optimisation and
prioritised theatre access within 24-48 hours-is strongly associated
with reduced mortality and shorter length of stay [9,16]. In hip frac-
ture care, aggressive adherence to this target has been a key driver
of improved outcomes since the NHFD’s inception. This sequence
- OGCM/GCA > PMB Bundle > Delirium Bundle > Surgery within
24-48 hours - has revolutionised hip fracture management, and should
be extended to the care of distal femoral fractures.

Intra-Operative

Optimising fixation choice in frail older adults with Distal
Femoral Fractures (DFF)

The overarching aim in the surgical fixation of geriatric DFFs is
to achieve a stable construct that permits early weight bearing. Early
mobilisation correlates to better survival, complications and discharge
destination. Construct selection should therefore be individualised to
fracture pattern (AO/OTA), bone stock, pre-injury function and sur-
geon expertise. Locking plates remain a versatile option for intra-ar-
ticular, metaphyseal comminution and periprosthetic patterns, and
can be delivered through minimally invasive techniques (Figure 1).
Reported union rates are high, though failures cluster with suboptimal
bridge-plating technique and certain implant orientations can irritate
soft tissues [17]. Locking technology is particularly useful in poor
bone quality as it bypasses the weak bone-plate contact and reduces
vascular disruption and so use in geriatric populations is numerous.

p

Figure 1: Radiograph of a left distal femoral plate fixation. (a) - Anterior
View. (b) - Lateral View [18].

Retrograde Intramedullary (IM) nails are best suited to extra-ar-
ticular supracondylar DFFs, particularly transverse or short oblique
patterns (Figure 2). IM nails allow percutaneous insertion, reducing
soft-tissue disruption, and load-sharing biomechanics favour faster
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rehabilitation. However, knee pain is a recognised complication and
requires active physiotherapy to prevent it from developing. Contem-
porary data from comparative studies show that IM nails achieve out-
comes equal to or superior to plating in many DFFs, particularly in
frail patients with intact articular surfaces. This evidence supports the
growing preference for IM nailing in these high-risk cohorts.

Across elderly DFFs, neither plating nor nailing is deemed univer-
sally superior. The choice should be guided by the degree of articular
involvement, bone stock quality, existing arthroplasties and the pri-
ority of enabling early weight bearing. For extra-articular fractures
with favourable canal geometry, intramedullary nailing is a preferred
approach due to its percutaneous insertion and load-sharing proper-
ties. In contrast, locking plates predominate when the articular surface
is involved and buttress support is required. Ultimately, the shared
objective is an implant strategy that facilitates immediate or early full
weight bearing within a structured MDT pathway.

Figure 2: Radiograph of a left retrograde intramedullary nail fixation,
lateral view [19].

A third option is dual fixation through a nail-plate construct (Fig-
ure 3). This is gaining traction for complex AO-33C fractures, severe
osteopenia, prior plate non-union, bicondylar/transcondylar patterns
and select periprosthetic cases. By combining a retrograde IM nail
with lateral plating or dual plating, these hybrid constructs enhance
rotational axial stability, reduce non-union risk, and permit earlier,
safer weight bearing. Contemporary reviews and case series detail
evolving indications and surgical techniques.

Distal Femoral Replacement (DFR) replaces the irreparably dam-
aged distal femur with a prosthesis and is best reserved for fractures
that cannot be reliably reconstructed (Figure 4). They are of particu-
lar use in those with severe comminution or in select periprosthetic
injuries, especially in low-demand frail patients. Its key advantage
lies in enabling immediate or early full weight bearing in these
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Figure 3: Radiograph of a left combined femoral intramedullary nail and
plate fixation. (a) Anterior view. (b) Lateral View [20].

complex, unstable fracture patterns, thus avoiding prolonged restric-
tive mobilisation. However, DFR is a more extensive and costly op-
eration with higher early complication rates and potential long term
implant issues. When stable fixation remains feasible, it is generally
preferred. Decisions should involve MDT discussion in experienced
centres, with shared decision-making to align risks, benefits and pa-

tient goals.

P

Figure 4: Radiograph of a right distal femoral replacement. (a) Anterior
View. (b) Lateral View [21].
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In frail elderly patients, there is no single operative technique that
is universally superior. Instead, the implant strategy should match
fracture biomechanics to the priority of early loading. Intramedullary
nailing suits extra-articular patterns: locking plates address intra-ar-
ticular or periprosthetic challenges requiring precise reduction, nail-
plate hybrid constructs are valuable for complex C-type fractures or
extreme osteopenia, and DFR is reserved for truly non-reconstructible
injuries.

Post Surgery

Integrated orthogeriatric co-management and delirium
prevention

As mentioned previously, Orthogeriatric co-management is the
cornerstone of high-quality fragility fracture care. Integrating geriat-
ric expertise from admission to systematically address the profound
vulnerability of DFF patients. Daily multidisciplinary rounds - led
by orthopaedic surgeons, geriatricians, physiotherapists, and occupa-
tional therapists - establish shared goals for patients and the MDT. In
parallel, there should be an emphasis on optimising comorbidities,
deprescribing high-risk medications, screening for delirium and de-
mentia, and initiating fall prevention strategies [22].

This is echoed by the BOAST ‘Care of older/frail orthopaedic
trauma patient’ guidance that advises all patients should undergo a
comprehensive geriatric assessment, including falls, nutritional as-
sessment and bone health reviews [23]. This model has consistent-
ly improved outcomes in hip fracture cohorts, reducing in-hospital
mortality, one-year mortality, and post operation complications, while
also enhancing medical optimisation and osteoporosis management
[1,24,25].

Postoperative delirium is one of the commonest complications
following hip fracture surgery, with reported incidences in high-risk
cohorts approaching 70%. It is associated with longer hospital stays,
poorer functional and cognitive recovery. Importantly, it results in
substantially higher short- and long-term mortality, adding roughly
2-3 inpatient days and contributing to 30-day mortality rates of 7-10%
[11,26]. Multicomponent non-pharmacological bundles reduce delir-
ium, with odds ratios around 0.57 for multicomponent interventions
and 0.71 for broader programmes, corresponding to roughly 30-40%
lower odds of delirium. Opioid-sparing regional techniques such as
fascia iliaca blocks significantly lower postoperative delirium risk in
hip-surgery RCTs. Thus supporting their inclusion as core elements of
OGCM delirium-prevention pathways [15,27,28].

The bundle is embedded in a pathway checklist, paired with rou-
tine risk stratification and daily 4AT screening to trigger targeted
actions [29]. Adherence is monitored as a process measure (target
>80%) and correlated with delirium incidence, length of stay, and
discharge destination. Although DFF-specific trials are limited, the
overlapping pathophysiology with hip fracture cohorts renders this
orthogeriatric-aligned approach both evidence-based and essential
[3]. Real-world implementation demonstrates the impact of embed-
ding orthogeriatric co-management. The Southland (New Zealand)
model combines daily orthopaedic rounds with twice-weekly geriat-
ric review addressing falls risk, osteoporosis, polypharmacy, and nu-
trition, reduced complications by 12%, shortened time to discharge by
6.5 days, and delivered significant cost savings [22]. Similarly, Lisk et
al., [30] reported a co-managed pathway yielding approximately £2.7
million in annual savings per 1,000 patients through reduced length of
stay.
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By ensuring early optimisation and proactive prevention, OGCM
narrows the outcome gap in DFF care, enhancing safety, efficiency,
timely discharge, functional recovery, and alleviating systemic finan-
cial pressures.

Postoperative Mobilisation and Rehabilitation

Postoperative rehabilitation is pivotal to recovery after distal fem-
oral fracture surgery in frail older adults. Regardless of surgical tech-
nique, the primary objective is to enable full weight-bearing as early
as safely feasible. Early mobilisation, ideally from day one, mitigates
the risks associated with post op immobility, such as poor recovery,
deep vein thrombosis and pulmonary embolisms. Furthermore, it is a
core Enhanced Recovery After Surgery (ERAS) principle that reduc-
es complications, shortens hospital stay, and accelerates recovery of
walking capacity [31].

Most recent evidence supports Weight-Bearing As Tolerated
(WBAT) when reduction is anatomic and fixation secure. A 2025
meta-analysis of DFF management found no increased revision or
complication risk with early loading versus restriction, though hetero-
geneity and predominantly Level II-IIT evidence warrant cautious in-
terpretation [32]. However, current practice remains variable: imme-
diate WBAT is routine after retrograde nails or nail-plate constructs
but less common after isolated lateral locking plates [33], despite
consecutive studies of periprosthetic DFFs fixed using lateral lock-
ing plates confirming safe immediate and unrestricted WBAT when
reduction and construct integrity were robust.

To reduce variation, the operation note must include an explicit
weight-bearing instruction (e.g., unrestricted or time-limited protect-
ed weight bearing), linked to construct choice, reduction quality and
with defined escalation triggers (pain, alignment loss, radiographic
concern) per BOAST guidance. Rehabilitation commences imme-
diately to prevent complications such as pressure injuries, venous
thromboembolism, pneumonia, joint stiffness, and irreversible func-
tional decline. Goals are defined at the outset and individualised to the
patient, encompassing out-of-bed sitting, standing, safe transfers, pro-
gressive weight-bearing, and restoration of baseline function where
achievable. Interventions integrate muscle strengthening, range-of-
motion exercises and task-specific mobility training [34]. Progress
is tracked against daily, patient-specific milestones with active input
from the wider MDT. The Best Practice Tariff (BPT) criterion for
neck-of-femur fractures - physiotherapy assessment within 24 hours -
apply equally to DFFs.

At discharge, a comprehensive falls-prevention and sarcopenia
management plan is instituted, including home exercise guidance, nu-
tritional support, and arranged community rehabilitation services to
sustain gains and reduce readmission risk.

Secondary Prevention

A distal femur fracture in an older adult should be treated as a
sentinel osteoporotic event, signalling an exceptionally high risk of
imminent further fractures unless addressed decisively [35]. In accor-
dance with updated national guidance, every geriatric femoral frac-
ture patient warrants prompt osteoporosis evaluation and treatment
initiation. This begins with a formal fracture-risk assessment (typi-
cally FRAX) followed by immediate commencement of bone-pro-
tective therapy. The 2024-25 National Osteoporosis Guideline Group
(NOGG) guideline explicitly advocates starting anti-osteoporotic
medication immediately after any fragility fracture, recognising that
re-fracture risk is highest in the early post-fracture period [36].
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First-line agents are antiresorptive agents such as oral bisphospho-
nates, IV zoledronate, or denosumab if bisphosphonates are contrain-
dicated. In very high-risk individuals (e.g. multiple vertebral fractures
or recurrent break), anabolic therapies such as romosozumab or teri-
paratide may be warranted followed by antiresorptive maintenance
[37,38]. Crucially, all patients must be referred to a Fracture Liai-
son Service (FLS) as part of secondary prevention. A coordinator-led
FLS ensures timely evaluation of falls risk, secondary contributors,
treatment initiation, and long-term adherence monitoring. The NOGG
mandates that every fragility fracture patient has access to a multi-
disciplinary FLS, with robust evidence demonstrating substantial im-
provements in osteoporosis treatment uptake and adherence [35,36].

In summary, geriatric distal femoral fractures are red flag indi-
cators of underlying osteoporosis. Optimal management must there-
fore integrate acute fracture care with immediate risk stratification,
bone-directed pharmacotherapy, and seamless FLS referral, fully
aligned with contemporary NOGG standards.

Best Practice Tariffs and Hip Fracture Database

Fragility distal femoral fractures in older adults are now incor-
porated into the UK Falls & Fragility Fracture Audit Programme. In
2021/22, the National Hip Fracture Database (NHFD) extended the
Best Practice Tariff (BPT) for hip fractures to encompass the entire fe-
mur, including shaft and distal femur fractures [3,5]. This brings DFF
management within the same audited, incentivised framework that
has revolutionised hip fracture care: standardising time-to-surgery,
orthogeriatric co-management, comprehensive assessments, early re-
habilitation, and secondary prevention. Core BPT criteria - surgery
within 36h, geriatrician input, multidisciplinary rehabilitation, and
evaluations of falls and bone health - are directly linked to enhanced
survival and reduced morbidity in hip fracture populations, with com-
parable gains anticipated for DFFs when consistently implemented
[39,40].

This BPT expansion will drive systematic data collection, enabling
departmental benchmarking and continuous quality improvement.
Hospitals are required to report eligible DFF cases, track key perfor-
mance indicators) and leverage feedback to address care deficiencies.
Collectively, incorporation into national audits is expected to improve
outcomes by expediting definitive surgery, embedding geriatric op-
timisation, promoting day-one physiotherapy, and ensuring prompt
secondary prevention through Fracture Liaison Services. This will
turn a historically neglected pathway into one with measurable and
accountable quality [3,5].

Conclusion

Distal femoral fractures in frail older adults carry mortality and
morbidity comparable to hip fractures, yet until recently they have
been managed without the structured orthogeriatric pathways, na-
tional audit, or financial incentives that have transformed hip-fracture
outcomes. The extension of the Best Practice Tariff and National Hip
Fracture Database to include DFFs provides a pivotal opportunity to
close this historic performance gap. The integrated multidisciplinary
pathway presented - characterised by early orthogeriatric co-manage-
ment, systematic pre-operative optimisation, surgical constructs that
prioritise immediate weight-bearing, day-one mobilisation, and man-
datory secondary fracture prevention—directly addresses the princi-
pal drivers of adverse outcome in this frail population. Real-world
orthogeriatric models already demonstrate reduced complications,
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shorter length of stay, lower mortality, and substantial cost savings;
the same benefits are now achievable for DFF patients.

With national audit now in place, hospitals can benchmark per-

formance, reduce unwarranted variation, and drive continuous im-
provement using hip-fracture-aligned key performance indicators.
Full adoption of this evidence-based, orthogeriatric-led approach
will finally grant distal femoral fractures the same urgency, rigor, and
accountability long afforded to hip fractures, delivering equitable,
high-quality care and markedly better survival and functional recov-
ery for one of the most vulnerable groups in trauma surgery.

Key points

Distal femoral fractures are akin to hip fractures and should be
managed in a similar manner

Core Model: Orthogeriatric Co-Management (OGCM) from ad-
mission with CGA <72h, comorbidity optimisation and depre-
scribing

Pre-op: TXA, anaemia correction, delirium bundle, VTE prophy-
laxis, surgery <24-48h

Surgery: choose construct for immediate WBAT - IMN (extra-ar-
ticular), locking plates (articular/periprosthetic), nail-plate (com-
plex), DFR (unsalvageable) - and document an explicit postoper-
ative WB order

Use opioid-sparing multimodal analgesia with regional nerve
blocks to support early mobilisation

Rehab & Bone Health: Deliver day-one mobilisation with phys-
io-led rehab, FRAX, start bone-health therapy with FLS referral

New DFF inclusion in NHFD/BPT integrated audit, KPIs, quality
improvement
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