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Abstract
Background: Olecranon fractures are common in the elderly, but the 
optimal management strategy remains controversial, with options ranging 
from non-operative care to standard operative fixation. This review aims 
to synthesie and compare outcomes of non-operative management, limited 
fixation, and operative fixation for olecranon fractures in patients aged ≥60 
years.

Methods: A systematic review was conducted according to PRISMA 
guidelines. Databases (PubMed, Embase, Scopus, Cochrane Library) were 
searched from inception to March 2025 for studies reporting functional 
outcomes, complications, or reoperations. Two reviewers independently 
screened studies, extracted data, and assessed quality using MINORS and 
Cochrane tools.

Results: Nineteen studies (710 patients) were included. Functional 
outcomes (DASH/QuickDASH, MEPS) were good to excellent across all 
groups. Non-operative management (11 studies, n=257) for stable fractures 
yielded mean DASH scores ~13.8 and high patient satisfaction despite 
frequent radiographic nonunion (up to 80%). Limited fixation techniques 
(3 studies, n=179), such as suture anchors, showed promising results with 
mean DASH ~9.6 and lower reoperation rates than tension-band wiring 
(TBW). Operative fixation (12 studies, n=276) achieved reliable union but 
carried higher complication rates, especially with TBW. Pooled analysis 
found no significant functional difference between operative (mean DASH 
13.6) and non-operative (mean DASH 12.5) arms, but reoperation rates 
were higher for surgery (24.7% vs. 6.1%).

Conclusion: In elderly patients, non-operative management is safe and 
effective for stable, low-demand cases. Limited fixation offers a viable 
middle ground with stable fixation and low implant morbidity. Operative 
fixation, preferably with plating, remains indicated for unstable fractures. 
Treatment should be individualised based on fracture pattern, bone quality, 
and patient demands.

Keywords: Olecranon fracture; Elderly; Geriatric; Non-operative; Limited 
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Introduction
Olecranon fractures account for approximately 10% of all upper extremity 

fractures in adults and represent the most common fracture of the proximal 
ulna [1]. The incidence increases with age, peaking in elderly populations 
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due to osteoporosis and low-energy falls [2]. As life 
expectancy rises globally, the clinical and economic burden 
of these injuries in patients aged over 60 years is becoming 
increasingly significant [3].

The management of olecranon fractures in elderly patients 
presents unique challenges. Physiological aging is associated 
with reduced bone mineral density, thinner cortices, frailty, 
and higher prevalence of comorbidities, all of which 
complicate surgical intervention and affect outcomes [4].

While surgical fixation—typically with tension band 
wiring (TBW) or plate fixation—remains the standard of care 
for displaced fractures in younger adults [5], these techniques 
in older patients are often associated with high complication 
and re-operation rates, including hardware irritation, loss of 
fixation, and infection [6].

In contrast, non-operative treatment, traditionally 
reserved for minimally displaced fractures, has been 
increasingly reported as a reasonable option in low-demand 
elderly patients, with several studies showing preservation of 
function despite radiographic nonunion [7]. A growing body 
of evidence suggests that for selected patients, functional 
outcomes following conservative management may be 
comparable to those achieved with surgery, while avoiding 
the risks inherent to anaesthesia and fixation [8].

A third treatment concept—limited fixation techniques 
such as suture anchors, cerclage constructs, or suture-bridge 
methods—has emerged in response to concerns regarding 
hardware prominence and fixation failure in osteoporotic 
bone [9]. These methods aim to provide sufficient stability 
to permit early mobilisation while reducing implant-related 
morbidity. However, their role in routine practice remains 
uncertain due to limited comparative evidence.

Despite increasing interest in non-operative and limited 
fixation strategies, clinical decision-making is often 
inconsistent, influenced by surgeon preference, patient 
activity level, and institutional practice. Existing literature is 
heterogeneous in design, outcome measures, and follow-up, 
limiting the ability to draw firm conclusions [10]. The recently 
published SOFIE trial, the largest randomized controlled trial 
in this field, has fuelled further debate by suggesting that 
surgery may not always confer superior outcomes in elderly 
patients [11].

Given these uncertainties, a systematic synthesis of 
current evidence is warranted. This review aims to evaluate 
and compare the outcomes of non-operative management, 
limited fixation, and standard operative fixation for olecranon 
fractures in elderly patients, with reference to the Mayo 
classification system, which remains the most widely used 
framework for guiding treatment [12].

Methods
Protocol and Reporting

This systematic review was conducted in accordance 
with the Preferred Reporting Items for Systematic Reviews 
and Meta-Analyses (PRISMA) guidelines. The protocol 
was developed a priori, and the review process adhered 
to established methods for the synthesis of orthopaedic 
literature.

Eligibility Criteria
Studies were included if they met the following criteria:

 Population: Patients aged ≥60 years with olecranon
fractures.

 Interventions: Non-operative management, limited
fixation (including suture anchors, cerclage, or suture-
bridge techniques), or operative fixation (tension band
wiring, plate fixation).

 Comparators: Any of the above treatment modalities.

 Outcomes: Functional scores e.g., DASH [13], range of
motion (ROM), radiographic union, complications, or
reoperation rates.

 Study design: Randomised controlled trials (RCTs),
prospective or retrospective cohort studies, and case
series with ≥5 patients.

 Exclusion criteria included: cadaveric or biomechanical
studies, technical notes without clinical outcomes, case
reports, pediatric studies, and articles not available in
English.

Search Strategy
A comprehensive literature search of PubMed, Embase, 

Scopus, and the Cochrane Library was performed from 
inception to March 2025. The search strategy combined 
MeSH terms and free-text keywords, including:

 "olecranon fracture"

 "elderly" OR "geriatric" OR "aged"

 "non-operative" OR "conservative"

 "internal fixation" OR "tension band wiring" OR "plate
fixation"

 "suture anchor" OR "cerclage" OR "suture bridge"

Reference lists of all included studies and relevant reviews 
were also manually screened for additional eligible studies.

Study Selection
Two independent reviewers screened titles and abstracts. 

Full texts of potentially eligible articles were then assessed 
against the inclusion criteria. Discrepancies were resolved 
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through discussion or consultation with a third reviewer. See 
Figure 1 for PRISMA flow diagram.

Data Extraction
Data were extracted independently by two reviewers 

using a standardised form. Extracted variables included:

 Study design, year, and country

 Sample size and patient demographics (mean age, sex
distribution, comorbidities)

 Fracture type (classified according to the Mayo
classification)

 Intervention type (non-operative, limited fixation,
operative fixation)

 Functional outcomes (DASH, QuickDASH, MEPS,
ROM)

 Radiographic outcomes (union, malunion, nonunion)

 Complications and reoperation rates

 Length of follow-up

Quality Assessment
Methodological quality was assessed using the MINORS 

(Methodological Index for Non-Randomised Studies) 
criteria for observational studies and the Cochrane Risk of 
Bias tool for randomised controlled trials. Each study was 
independently rated by two reviewers, with disagreements 
resolved by consensus. Risk of bias across studies was also 
assessed using funnel plots with contour lines.

Data Synthesis
A qualitative synthesis of all studies was performed. 

Results were stratified according to treatment modality (non-
operative, limited fixation, operative fixation) and fracture 
stability (Mayo classification).

Quantitative synthesis was also performed and stratified 
according to treatment modality (operative or non-operative 
only due to feasibility reasons) for functional scores, re-
operation rates and non-union. Eligible studies included 
adult patients with at least one functional score reported at ≥6 
months post-treatment. When multiple functional scores were 
available, DASH or QuickDASH was prioritised to maintain 
consistency; other scales (e.g., MEPS, OES) were excluded 
from pooling due to differing directionality. Data extracted 
included mean, standard deviation (SD), and sample size (N) 
for each arm. Where SDs were missing, we imputed values 
using pooled SDs within ArmType × OutcomeName groups, 
following Cochrane Handbook guidance for handling missing 
variance. If no group-specific SD was available, an overall 
pooled SD was used. For studies with multiple subgroups 
(e.g., Batten 2016, LinanPadilla 2017), we combined 

data into single weighted means per arm. Outcomes were 
harmonised to a 0–100 scale (lower = better function). Meta-
analysis was performed using inverse-variance weighting 
under a random-effects model (DerSimonian–Laird), given 
anticipated clinical heterogeneity. We also calculated fixed-
effect estimates for sensitivity. Between-study heterogeneity 
was quantified using I². For complications, event counts 
and sample sizes were extracted for each arm. Proportions 
were logit-transformed with continuity correction (+0.5 
for zero-event arms) and variance was estimated. Pooled 
estimates were calculated using inverse-variance weighting 
under fixed-effect and DerSimonian–Laird random-effects 
models. Between-study heterogeneity was assessed using 
I² also. Results were back-transformed to proportions for 
interpretability. Artificial Intelligence tools (ChatGPT-5 via 
Microsoft Co-Pilot) was used to aid this process. 

Results

Figure 1: PRISMA flow diagram.

Qualitative Synthesis
Nineteen studies involving 710 elderly patients (mean age 

range 69–89 years) were included: eight prospective cohorts, 
ten retrospective series, and one randomised controlled trial 
(SOFIE). Fracture patterns were predominantly Mayo type II, 
with some type I and type III injuries. Follow-up ranged from 
12 months to 6 years. Outcomes were assessed using DASH 
or QuickDASH, Mayo Elbow Performance Score (MEPS), 
Oxford Elbow Score (OES), and range of motion (ROM), 
though reporting formats varied considerably.
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By treatment modality, 11 studies (n=257) evaluated 
non-operative management, three studies (n=179) assessed 
limited fixation techniques, and 12 studies (n=276) reported 
outcomes of operative fixation using tension-band wiring 
(TBW), plate constructs, or other rigid methods. Several 
studies included more than one treatment arm; pooled counts 
therefore reflect numbers treated per modality rather than 
mutually exclusive cohorts.

Non-operative management consistently produced 
acceptable functional recovery in elderly, low-demand 
patients with Mayo type I–II fractures. DASH/QuickDASH 
scores ranged from 2.9 to 26, and MEPS values were 
typically >90, indicating good to excellent outcomes. The 
SOFIE trial and Duckworth et al. reported no significant 
functional differences between operative and non-operative 
arms. Most patients regained a functional flexion-extension 
arc of 120–140°, with small extension lags (–7° to –10°). 
Radiographic nonunion was frequent (up to 70–80%) but 
rarely symptomatic, and reoperation rates were very low 
(<5%).

Limited fixation techniques, including suture-based and 
cerclage constructs, yielded QuickDASH scores of 6.4–16.3 
and MEPS values of 85–95. Flexion-extension arcs averaged 
120–136°, with minimal functional deficit. Union rates were 
high, and implant-related complications were uncommon. 
Wenger et al. reported significantly fewer reoperations 
with cerclage fixation (6%) compared with TBW (23%) in 
the same series, highlighting the advantage of low-profile 
constructs in osteoporotic bone.

Operative fixation achieved excellent union rates 
(>90% for plating) and high functional scores (DASH/
QuickDASH 5.8–23.5; MEPS 90–96), though not superior 
to non-operative care in randomised comparisons. ROM was 
broadly similar across groups, with flexion arcs of 120–140° 
and mild residual extension lag. TBW carried the highest 
complication and reoperation rates (up to 30%), largely due 
to hardware irritation and fixation failure in osteoporotic 
bone. Plate fixation provided superior mechanical stability for 
comminuted Mayo IIB–III fractures, with lower reoperation 
risk than TBW, though wound or infection complications 
occurred in 2–5% of cases.

Descriptive pooled synthesis of study-level means 
suggested broadly comparable functional outcomes across 
modalities: non-operative DASH/QuickDASH ≈13.8 and 
MEPS ≈92.9; limited fixation DASH/QuickDASH ≈9.6 and 
MEPS ≈86.0; operative fixation DASH/QuickDASH ≈12.9 
and MEPS ≈92.1. ROM was consistently functional (120–
140°) with small extension deficits (<10°), though reporting 
was heterogeneous. These pooled estimates are descriptive 
and should not be interpreted as formal meta-analytic effect 
sizes.

Overall, non-operative care provided satisfactory function 
despite frequent nonunion and minimal need for secondary 
surgery, limited fixation offered a favourable balance of 
stability and low implant morbidity, and operative fixation—
particularly plating—remains indicated for unstable or 
comminuted fractures, albeit with higher complication risk 
than less invasive strategies.

Pairwise Meta-Analysis
Functional outcomes

A total of 18 studies contributed DASH/QuickDASH data 
for operative and non-operative arms. After aggregation and 
imputation, 9 operative cohorts and 9 non-operative cohorts 
were included in pooled analyses (Figure 2 and 3).

 Operative arms: The random-effects pooled mean DASH/
QuickDASH score was 13.6 (95% CI: 10.2–16.9),
indicating low residual disability. Heterogeneity was
substantial (I² = 78.6%, τ² = 18.8), reflecting variability in
fixation methods and follow-up duration (Figure 2).

Figure 2: Functional outcome scores meta-analysis of operative 
study arms.

Non-operative arms: The pooled mean was 12.5 (95% 
CI: 7.3–17.7), with similarly high heterogeneity (I² = 84.1%,  
τ² = 43.9) (Figure 3). 

Fixed-effect estimates were slightly lower for non-
operative arms (8.4) and similar for operative arms (14.4), 
but these are less reliable given heterogeneity.

Re-operation

Eleven non-operative arms (n ≈ 241) and fourteen 
operative arms (n ≈ 467) reported re-operation rates. Among 
non-operative arms, the pooled re-operation rate was 6.2% 
(95% CI 3.5–10.8%) under a fixed-effect model and 6.1% 
(95% CI 3.4–10.7%) under a random-effects model, with 
minimal heterogeneity (I² = 1.9%) (Figure 4). In contrast, 
operative arms demonstrated a pooled re-operation rate of 
30.0% (95% CI 25.4–35.2%) under a fixed-effect model and 
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24.7% (95% CI 14.8–38.3%) under a random-effects model, 
with substantial heterogeneity (I² = 82.2%, τ² = 0.9988) 
(Figure 5). This variability likely reflects differences in 
surgical technique, patient selection, and follow-up duration.

Figure 3: Functional outcome scores meta-analysis of non-operative 
study arms.

Figure 4: Re-operation rate meta-analysis of non-operative study 
arms.

 
Figure 5: Re-operation rate meta-analysis of operative study arms.

Figure 6: Non-union rate meta-analysis of non-operative study 
arms.

Figure 7: Non-union rate meta-analysis of operative study arms.

Non-union
Four non-operative arms (n = 92) yielded a pooled 

non-union rate of 79.0% (95% CI 69.6–86.0%) (Figure 6), 
whereas three operative arms (n = 30) showed a pooled rate 
of 4.6% (95% CI 0.9–20.0%) (Figure 7). Heterogeneity was 
negligible for both groups. These findings indicate that non-
union is common after non-operative care but rare following 
operative fixation.

Discussion
This systematic review of 19 studies encompassing 

710 elderly patients with olecranon fractures demonstrates 
that non-operative and limited-fixation strategies can yield 
functional outcomes comparable to conventional operative 
fixation in carefully selected cases [14]. Mean DASH/
QuickDASH scores and Mayo Elbow Performance Scores 
were consistently high across all treatment groups, while 
range of motion was preserved in most patients. These 
findings challenge the historical assumption that anatomic 
reduction and rigid fixation are mandatory for satisfactory 
elbow function in older adults. Our results align with earlier 
population studies showing that many elderly patients 
maintain good function despite radiographic non-union 
after non-operative care [14-23]. Randomised evidence 
remains limited but supportive: the SOFIE trial [11] found 
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no significant functional difference between surgical and 
non-operative management for displaced Mayo II fractures, 
echoing our pooled observations. Similarly,  Cha et al. [24] 
have reported favourable outcomes with low-morbidity 
limited fixation, particularly when soft-tissue quality or 
comorbidities complicate standard plating.

The current review also highlights important nuances. 
While non-operative care is effective for stable Mayo I–IIA 
injuries in low-demand patients, unstable or comminuted 
fractures (Mayo IIB–III) generally require rigid fixation to 
restore joint congruity and allow early motion. Within the 
operative arm, contemporary literature favours low-profile 
plate constructs over tension-band wiring in osteoporotic 
bone, owing to lower rates of symptomatic hardware and 
reoperation [28].

In quantitative terms, our synthesis indicates that both 
operative and non-operative management are associated 
with favourable long-term functional outcomes, with pooled 
DASH/QuickDASH scores consistently in the low teens. The 
absolute difference between strategies was small (≈1 point) 
and unlikely to be clinically meaningful in routine practice; 
however, no direct comparative meta-analysis was performed, 
and the evidence is therefore insufficient to infer superiority 
of one approach over the other for function alone. Between-
study heterogeneity was substantial (I² > 75%), reflecting 
differences in fracture complexity, patient selection, surgical 
technique, rehabilitation protocols, and outcome assessment.

A consistent trade-off emerged between radiographic 
union and the burden of subsequent procedures. Non-
operative treatment was associated with high non-union rates 
yet a low risk of reoperation, implying that many patients—
particularly those who are frail or have low functional 
demands—tolerate radiographic non-union without 
appreciable detriment to patient-reported function. By 
contrast, operative fixation yielded excellent union rates but a 
materially higher likelihood of reoperation, most commonly 
for hardware irritation or implant-related failure. Technique-
specific signals suggest that tension-band wiring may carry 
higher reoperation rates than plate or cerclage fixation [6,26], 
which likely contributes to heterogeneity and should inform 
implant choice when surgery is indicated.

Framed clinically, these data support a fracture-
specific, patient-centred algorithm in which non-operative 
management is appropriate for stable or minimally displaced 
fractures in low-demand older adults who prioritise pain 
control, independence, and avoidance of further procedures; 
where modest displacement confers some instability yet 
full plating may be excessive, limited fixation provides a 
pragmatic middle ground that can achieve stability while 
potentially reducing implant-related morbidity; and for 
unstable or comminuted patterns—particularly in patients 

with higher functional demands or where instability threatens 
extensor mechanism continuity—modern plate fixation is 
justified to achieve anatomic restoration and reliable union. 
This schema makes explicit the trade-offs between functional 
goals, tolerance for reoperation, fracture morphology, bone 
quality, and patient priorities rather than defaulting to a 
uniform strategy.

Several limitations warrant emphasis and temper the 
certainty of these conclusions. Only one randomised 
controlled trial met inclusion criteria; most included studies 
were small prospective or retrospective series, limiting causal 
inference and amplifying susceptibility to confounding 
by indication. Overlapping cohorts and potential double-
counting across treatment groups were present in several 
studies that reported both operative and non-operative arms; 
thus, per-group totals in the dataset represent numbers 
treated within each modality rather than mutually exclusive 
populations, and pooled counts should be interpreted 
accordingly. Heterogeneity in outcome reporting—both in 
metric choice and in format—prevented formal meta-analysis 
for several endpoints and required descriptive aggregation. 
Range-of-motion synthesis was particularly uncertain given 
inconsistent reporting. The imputation of missing dispersion 
metrics, while methodologically defensible and supportive 
of broader inclusion, inevitably widens uncertainty around 
variance estimates. Definitions of union and reoperation 
varied across studies, follow-up schedules were inconsistent, 
and data for plate and cerclage techniques remained relatively 
sparse, limiting the precision of technique-level estimates. 
Selective outcome reporting and publication bias are possible. 
Finally, most studies originated from specialised centres, 
potentially constraining generalisability to broader practice 
environments.

Future work should prioritise head-to-head randomised 
comparisons of non-operative care, limited fixation, and 
contemporary plate constructs within clearly defined fracture 
patterns and patient profiles; adopt standardised definitions 
and timepoints for union, reoperation, and complications; 
foreground patient-reported outcomes alongside performance 
metrics and quality of life; and incorporate prespecified 
subgroup analyses by fracture morphology, age, bone 
quality, and comorbidity. Health economic evaluations that 
model initial treatment costs, reoperation rates, rehabilitation 
demands, and longer-term societal impacts will further clarify 
which patients derive the greatest value from each strategy.

Conclusion
On balance, management of olecranon fractures in elderly 

patients should be individualised according to fracture 
pattern, comorbidities, bone quality, and functional demands. 
Current evidence demonstrates that non-operative treatment 
is a safe and effective option for low-demand older adults 
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with minimally displaced or stable fractures (Mayo I–IIA), 
delivering satisfactory functional outcomes despite frequent 
radiographic non-union and minimising re-operation risk. 
Limited fixation offers a pragmatic alternative for displaced 
but structurally stable fractures, combining high union rates 
with low implant-related morbidity and good recovery. For 
unstable or comminuted patterns (Mayo IIB–III), operative 
fixation—preferably with modern plate constructs—
remains the most reliable means of restoring joint congruity 
and extensor continuity while reducing hardware-related 
complications compared with traditional tension-band 
wiring. Overall, these findings support a fracture-specific, 
patient-centred approach that prioritises non-operative 
or minimally invasive strategies in frail or low-demand 
patients and reserves full operative fixation for unstable 
injuries. Given the heterogeneity, observational design, and 
incomplete reporting across existing studies, high-quality 
randomised trials with standardised outcomes and patient-
reported measures are urgently needed to refine indications 
and optimise care in this population.
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