


Radial Head Excision Versus Arthroplasty: A Review of Functional Outcomes and Complications in Traumatic Radial Head Fractures
Abstract
Traumatic radial head fractures are common elbow injuries and frequently coexist with ligament disruption, coronoid fractures, elbow dislocation, or longitudinal forearm instability. In these complex settings, the radial head acts as an important secondary stabilizer against valgus and posterolateral rotatory instability and contributes to axial load transmission across the radiocapitellar joint. When fixation is not feasible—most often in comminuted Mason type III and selected type IV patterns—surgeons must choose between radial head excision and radial head arthroplasty. Historically, excision offered pain relief and improved motion in selected patients, but concerns persist regarding proximal radial migration, valgus instability, late degenerative change, and compromised forearm mechanics, particularly when occult interosseous membrane or distal radioulnar joint injury is present. Arthroplasty has evolved substantially with modular designs and improved sizing strategies, aiming to restore elbow and forearm stability in fracture-dislocation patterns; however, it introduces implant-specific complications such as loosening, overstuffing, stiffness, heterotopic ossification, and reoperation for pain or limited motion. This review synthesizes contemporary evidence on indications, functional outcomes, complications, and revision patterns after radial head excision versus arthroplasty in traumatic radial head fractures, emphasizing injury-pattern–based decision-making and technical pitfalls that influence prognosis.
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1. Introduction
1.1 Clinical context and relevance
There has been a recent increase in the incidence of radial head fractures, and as a result, the utilization of radial head arthroplasty has also increased. The decision for radial head fixation versus arthroplasty can be straightforward in the setting of simple fractures and highly comminuted fractures. The surgical decision is more challenging in cases which fall in the middle of the spectrum of fracture complexity (Heifner et al., 2023). Radial head fractures represent a substantial proportion of adult elbow fractures and may occur as isolated injuries after a fall on an outstretched hand or as part of higher-energy fracture-dislocation patterns. Contemporary management has shifted from treating the radial head as a “dispensable” structure toward recognizing its stabilising role, especially in the setting of collateral ligament injury, coronoid fracture, or disrupted forearm longitudinal stability. A central challenge is that the radial head is not only a local articular surface but also a contributor to global elbow–forearm mechanics. Consequently, the appropriateness of radial head excision depends less on the fracture comminution alone and more on whether the elbow and forearm can remain stable without the radial head. Radial head arthroplasty has obtained a large consensus in orthopaedic surgeons as primary option of treatment in fractures Mason types III and IV. It allows an anatomical reconstruction and it maintains stability and physiologic kinematics of the elbow if associated with ligament reconstruction. However, oversizing or overstuffing of radial head prosthesis, malpositioning, and aseptic mobilization may lead to a high rate of complications and failure of this surgical procedure (Solarino et al., 2015).
In clinical practice, the decision between excision and arthroplasty most often arises when open reduction and internal fixation (ORIF) is not technically reliable, typically due to severe comminution, poor bone quality, or non-reconstructible articular fragmentation. In these circumstances, excision may appear attractive because it avoids implant complications, while arthroplasty may be favoured to restore stability. The evidence base, however, is heterogeneous: studies vary in injury severity, associated lesions, implant type, rehabilitation protocols, outcome metrics, and follow-up duration. Recent systematic reviews suggest that arthroplasty tends to produce more reliable stability and functional restoration in complex injuries, whereas excision remains a reasonable option in carefully selected isolated fractures without instability and in low-demand patients (Catellani et al., 2018; Hildebrand et al., 2020). 
1.2 Biomechanical and biological rationale
The radial head contributes to valgus stability and serves as a secondary stabilizer when the medial collateral ligament is compromised. It also helps resist posterolateral rotatory instability together with the lateral ulnar collateral ligament complex. Axially, the radiocapitellar articulation transmits load; removing the radial head can shift force distribution, potentially accelerating ulnohumeral and radiocapitellar degeneration and enabling proximal migration of the radius if the interosseous membrane and distal radioulnar joint (DRUJ) are injured. These considerations explain why excision may be well tolerated in a truly isolated fracture with intact soft tissues yet hazardous in subtle Essex-Lopresti injuries or elbow fracture-dislocations, where instability may be underestimated at presentation.
1.3 Injury patterns and the “stability first” paradigm
[bookmark: _GoBack]A helpful clinical frame is to categorize traumatic radial head fractures into (i) isolated stable fractures, (ii) unstable elbow fracture-dislocation patterns (including terrible triad variants), and (iii) longitudinal forearm instability patterns (Essex-Lopresti spectrum). The last two categories represent scenarios where the radial head is often critical for stability and load sharing; therefore, arthroplasty commonly becomes the reconstructive option when fixation is not feasible. The Essex-Lopresti pattern, in particular, is classically associated with radial head fracture, disruption of the interosseous membrane, and DRUJ injury; missed diagnosis may lead to proximal radial migration, ulnar-positive variance, wrist pain, and late arthrosis. Contemporary reviews emphasize persistent diagnostic challenges and highlight the risk of adverse outcomes after radial head excision in unrecognized longitudinal instability (Masouros et al., 2019). 
1.4 Scope and objectives
This review focuses on adult traumatic radial head fractures in which excision or arthroplasty is considered, with emphasis on: (i) injury-pattern–based indications and contraindications, (ii) comparative functional outcomes, (iii) complication profiles (including instability, arthrosis, implant failure, stiffness, heterotopic ossification, and nerve symptoms), and (iv) reoperation and revision trends. We additionally synthesize technical factors—such as implant sizing and avoidance of overstuffing—that modulate outcomes and may explain variability across studies.

2. Methods for literature selection
2.1 Databases and search strategy
A structured literature search was designed to capture contemporary evidence comparing radial head excision and radial head arthroplasty for traumatic radial head fractures and related instability patterns. The following databases were targeted: PubMed/MEDLINE, Embase, Web of Science, and major orthopedic journal archives where necessary. The search strategy combined controlled vocabulary and free-text terms, including: “radial head fracture,” “radial head excision,” “radial head resection,” “radial head arthroplasty,” “radial head replacement,” “Mason type III,” “Mason type IV,” “terrible triad,” “elbow fracture-dislocation,” “Essex-Lopresti,” “forearm instability,” “functional outcome,” “complication,” and “revision.” Search strings were adapted per database (for example, in PubMed: (“radial head” AND fracture) AND (excision OR resection OR arthroplasty OR replacement) AND (outcome OR complication OR revision)).
2.2 Date range and study types
The primary date range emphasized recent literature (approximately 2016–2025) while allowing inclusion of key earlier comparative or foundational studies when necessary to contextualize outcomes. Eligible designs included systematic reviews, meta-analyses, randomized or non-randomised comparative studies, registry or large cohort studies, and focused case series reporting standardized functional outcomes with explicit complication and reoperation reporting.
2.3 Inclusion and exclusion logic
Included studies met the following logic: adult patients with acute traumatic radial head fractures where treatment involved radial head excision or radial head arthroplasty (primary procedures), with reporting of functional outcomes (e.g., Mayo Elbow Performance Score, QuickDASH/DASH, pain, range of motion) and/or complication endpoints (instability, revision/removal, arthrosis, heterotopic ossification, stiffness, nerve symptoms). Exclusions included: pediatric populations, non-traumatic pathology as the primary indication (e.g., inflammatory arthritis), isolated chronic sequelae without a clear link to index traumatic fracture management, and articles lacking extractable outcome or complication data.
2.4 Evidence synthesis approach
Given heterogeneity in injury patterns and outcome definitions, evidence was synthesized narratively with structured comparison across (i) isolated fractures, (ii) elbow fracture-dislocation patterns, and (iii) longitudinal forearm instability. Findings from systematic reviews and meta-analyses were prioritized for overarching trends, while cohort and case series data were used to illustrate complication mechanisms, implant-related failure modes, and technical pitfalls.

3. Treatment concepts: excision and arthroplasty in modern practice
3.1. Where excision and arthroplasty “fit” in today’s decision-making
Modern treatment algorithms for traumatic radial head fractures are less “fracture-pattern only” and more “stability-first.” Current concepts emphasize that the radial head functions as an important secondary stabilizer of the elbow and forearm, so the operative goal is not merely bony union (or removal of fragments) but restoration of a stable, congruent radiocapitellar articulation that permits early motion. In practice, this means that the choice between excision and arthroplasty is strongly governed by (i) reconstructability of the radial head, and (ii) whether associated injuries have compromised stability (for example, terrible triad patterns, coronoid involvement, or lateral/medial collateral ligament injury). Contemporary guidance highlights that comminution and loss of cortical contact are “red flags” for associated soft-tissue injury and therefore increased instability risk, which shifts the balance toward fixation where feasible or replacement where not (van der Windt et al., 2024). Survey-and-review work also underscores persisting variability in real-world practice, especially regarding thresholds for choosing arthroplasty over fixation and the influence of patient age/functional demand on that decision (Barakat et al., 2023).
Within this stability-first frame, excision has moved from a historically common default toward a carefully selected option, while arthroplasty has become a principal strategy for non-reconstructable, comminuted fractures when stability would otherwise be jeopardized (Catellani et al., 2018; Hildebrand et al., 2020). Importantly, neither option is inherently “better” in isolation; each is a tool used to achieve a stable elbow that can mobilize early and avoid the cascade of stiffness, heterotopic ossification, persistent pain, and late arthrosis that often follow unstable or overconstrained reconstructions.
3.2. Radial head excision: contemporary indications, nuances, and safeguards
The modern role of acute radial head excision is narrow but not obsolete. Systematic review evidence suggests that excision can yield good-to-excellent functional results in carefully selected acute fracture scenarios, but it should generally be avoided when ligamentous disruption or complex fracture-dislocation threatens stability (Hildebrand et al., 2020). In comminuted Mason III–IV fractures deemed “unrepairable,” comparative synthesis has tended to favor arthroplasty for stability and complication profiles overall; nonetheless, excision remains defensible in isolated injuries without instability—particularly in older or low-demand patients, or when prosthetic replacement is contraindicated (Catellani et al., 2018).
Conceptually, excision is best understood as removing a damaged component of a stability system; therefore, surgeons must first prove that the remaining system (collateral ligaments, coronoid/anterior capsule, interosseous membrane/DRUJ integrity) can maintain stable kinematics after radial head removal. Where doubt exists, excision risks translating the injury into symptomatic valgus or posterolateral rotatory instability, proximal radial migration, or chronic forearm/wrist pain. The key modern safeguard is not the excision itself but the “rule-out” process: evaluating clinical instability, radiographic indicators of complex injury, intraoperative stability testing, and careful appraisal of the patient’s functional needs. This is consistent with broader recommendations that surgery is often dictated by associated injury and mechanical block rather than displacement alone (van der Windt et al., 2024).
3.3. Radial head arthroplasty: restoring a stabilizer when reconstruction is not possible
Radial head arthroplasty (RHA) is now widely considered the preferred solution when the radial head is non-reconstructable and elbow stability would be compromised without it. In systematic review comparisons of unrepairable comminuted fractures, arthroplasty has been associated with better stability-related outcomes and fewer complications than resection in aggregate, though patient selection and injury complexity strongly influence results (Catellani et al., 2018). A broader systematic review of RHA concludes that, despite expanding literature and implant evolution, no single prosthesis design has unequivocally demonstrated superiority across outcomes, underscoring that technique and injury management may outweigh brand-level differences (Heijink et al., 2016).
In modern practice, RHA is less a “replacement of bone” and more a “reconstruction of stability.” This framing has practical consequences: the implant must be sized and positioned to restore native radiocapitellar contact mechanics, while concomitant ligament repair (especially the lateral collateral ligament complex) and treatment of coronoid/ulnohumeral instability are completed to reconstitute the full stability envelope. When these steps are incomplete—or when the implant overlengthens the radius (“overstuffing”)—patients can develop pain, stiffness, capitellar erosion, loosening, or recurrent instability that ultimately requires revision or removal. Patterns of failure described in systematic review work identify symptomatic aseptic loosening, stiffness, and persistent pain among the more common modes, reinforcing the importance of both correct initial indication and meticulous execution (Viveen et al., 2020).
3.4. Implant concepts: monopolar vs bipolar, fixation strategy, and what evidence suggests
Contemporary RHA systems vary by polarity (monopolar vs bipolar), modularity, and stem fixation (cemented vs press-fit/uncemented). Clinically, the question is whether these design choices measurably alter stability, motion, complications, or revision risk. A comparative clinical study in fracture-dislocation settings found no meaningful differences in functional or radiographic outcomes, complications, or revision between monopolar and bipolar prostheses in that cohort, highlighting that polarity alone may not be the determinant of outcome (Antoni et al., 2020). Consistent with this, systematic review evidence indicates that definitive evidence favoring one implant type over another remains limited, and that outcomes are influenced by factors beyond prosthesis selection (Heijink et al., 2016).
From a population-level perspective, registry data can provide a pragmatic lens on indications, implant types, and short-term survival patterns of RHA in contemporary practice (Macken et al., 2022). Such data do not replace controlled comparative trials, but they reinforce the real-world reality that RHA is increasingly common, used across a spectrum of traumatic indications, and consequently that managing—and preventing—complications is a growing priority.
3.5. Preventing complications: sizing, soft-tissue balance, and a failure-informed approach
The central “technical thesis” of modern RHA is that the implant must restore anatomy without overconstraint. Failure analysis literature is particularly helpful here because it clarifies what goes wrong in practice. A systematic review of failed RHA highlights recurrent themes—loosening, stiffness, pain, and instability—suggesting that some failures reflect biology and injury severity, while others are potentially avoidable through improved sizing, restoration of ligament balance, and prevention/management of heterotopic ossification (Viveen et al., 2020). Complementing this, a systematic review/meta-analysis of radial head prosthesis removal or revision identifies stiffness/heterotopic ossification as major drivers of reoperation, with loosening, overstuffing, and instability also contributing—again emphasizing that motion restoration and avoidance of mechanical overlengthening are not secondary details but core determinants of survivorship (Kachooei et al., 2018).
When complications do occur, evidence-informed pathways are increasingly proposed to structure evaluation and treatment. A focused review on failed RHA provides an algorithmic approach that groups problems into osteoarthritis, stiffness, instability, infection, and implant-related issues, and links management choices to chondral status and joint stability (Kodde et al., 2020). This matters for “excision vs arthroplasty” debates because late removal of a painful or malfunctioning prosthesis is sometimes considered; however, removal is safest when the elbow is stable and chondral conditions are acceptable, echoing the same stability-first logic that guides acute excision decisions.
3.6. A practical synthesis: how modern concepts reconcile “excision vs replacement”
Putting these strands together, modern practice can be summarised as follows: excision is a selectively appropriate option when the injury is truly isolated and stable, whereas arthroplasty is a stability-restoring procedure for non-reconstructable fractures in unstable settings. What makes this “modern” is not simply wider implant availability, but the shift toward treating the radial head as a stabilizer within a complex injury system. The literature repeatedly converges on two pragmatic lessons. First, the best outcomes arise when the chosen procedure (excision or arthroplasty) is matched to the stability demands created by the associated injuries (Catellani et al., 2018; Hildebrand et al., 2020; van der Windt et al., 2024). Second, complication patterns are strongly influenced by modifiable factors—implant sizing, motion strategy, and comprehensive soft-tissue management—so technical execution and rehabilitation strategy are inseparable from “procedure selection” (Kachooei et al., 2018; Kodde et al., 2020; Viveen et al., 2020).

4. Functional outcomes after excision versus arthroplasty (extended)
4.1. How “functional outcome” is measured and why interpretation is difficult
Across the literature comparing radial head excision (radial head resection, RHR) and radial head arthroplasty (RHA), function is typically captured using patient-reported outcome measures (PROMs) such as the Disabilities of the Arm, Shoulder and Hand (DASH/QuickDASH) and clinician-derived composite scores such as the Mayo Elbow Performance Score (MEPS), often alongside objective range-of-motion (ROM) arcs and radiographic endpoints (Catellani et al., 2018; Davey et al., 2021). A key interpretive issue is that PROMs summarize pain and daily activities, but may not sensitively reflect subtle instability, endurance limits, heavy-lifting demands, or progressive radiocapitellar degeneration—problems that may matter most to younger, high-demand patients or those with associated ligamentous/coronoid injury (Hildebrand et al., 2020; Davey et al., 2021). Moreover, many comparative cohorts mix “isolated” comminuted fractures with fracture-dislocations and terrible triad injuries, where functional trajectories are driven as much by the soft-tissue reconstruction and rehabilitation protocol as by the choice of radial head procedure itself (Mazhar et al., 2018; Nestorson et al., 2017).
4.2. Functional outcomes after excision in modern practice
Contemporary series and reviews suggest that excision can yield satisfactory PROMs and ROM when used selectively—most consistently in isolated, unreconstructible fractures without gross instability and with intact or adequately repaired stabilizers (Hildebrand et al., 2020; Kumar et al., 2022). In these scenarios, early motion and pain relief can translate into good MEPS/DASH profiles and acceptable return of forearm rotation, particularly when rehabilitation avoids prolonged immobilization and stiffness is proactively addressed (Hildebrand et al., 2020). However, “good scores” should not be equated with “biomechanical equivalence.” Excision removes a key secondary stabilizer and load-sharing structure, and even if early function is satisfactory, longitudinal issues such as proximal radial migration, altered kinematics, and later degenerative changes may emerge—sometimes without immediate PROM deterioration (Catellani et al., 2018; Nestorson et al., 2017). This is one reason why modern decision-making increasingly frames excision as a targeted option rather than a default salvage, especially when subtle instability or interosseous membrane injury is suspected (Hildebrand et al., 2020).
4.3. Functional outcomes after arthroplasty in modern practice
For acute, unreconstructible radial head fractures in the setting of instability (fracture-dislocation, terrible triad, or ligament insufficiency), arthroplasty aims to restore radiocapitellar contact mechanics and facilitate stable early motion, which is strongly linked to better functional recovery after complex elbow trauma (Catellani et al., 2018; Davey et al., 2021). Long-term evidence indicates that RHA can provide very acceptable functional scores and ROM at extended follow-up, even while radiographic degenerative change is common. In a systematic review with a minimum 8-year follow-up, patient-reported and clinician-scored outcomes were generally satisfactory, but radiologic degeneration/osteolysis and revision/reoperation remained clinically important considerations (Davey et al., 2021). Modern implant-related variables also matter to perceived function: fixation method (cemented vs press-fit) does not appear to systematically change functional scores in aggregate, although complication and revision profiles may differ (Agyeman et al., 2019). Large and mid-term clinical series further suggest that radiographic findings such as osteolysis or loosening do not always correlate with worse PROMs, reinforcing the need to interpret imaging and symptoms together rather than interchangeably (Eyre-Brook et al., 2024).
4.4. Direct comparative evidence: excision versus arthroplasty
When comparative studies are restricted to comminuted fractures deemed unsuitable for fixation, the overall picture is nuanced rather than decisively in favor of one approach. A systematic review focused on isolated Mason type III comminuted fractures concluded that excision is a reasonable option with broadly similar functional results and complication rates compared with prosthetic replacement, and some evidence of a larger ROM arc after excision (Kumar et al., 2022). Earlier comparative cohorts in isolated comminution similarly report broadly comparable functional endpoints between resection and prosthesis in carefully selected patients (Lópiz et al., 2016; Catellani et al., 2018). In instability patterns, the expectation is often that arthroplasty should improve function by restoring stability; however, comparative clinical data are mixed. In a retrospective cohort of terrible triad injuries with severely comminuted radial heads, resection (with comprehensive stabilization) produced functional and ROM outcomes that were not clearly inferior to those achieved with prosthetic arthroplasty, underscoring that the “quality of stabilization” and postoperative stiffness prevention may dominate the functional endpoint (Mazhar et al., 2018). Similarly, in Mason IV fracture-dislocation, press-fit arthroplasty did not clearly improve functional results compared with resection in one study, although follow-up differences and osteoarthritic progression complicate interpretation (Nestorson et al., 2017). Taken together, current comparative evidence supports a contextual rather than binary conclusion: arthroplasty is often favored to address instability, yet excision can still deliver comparable short-to-midterm functional scores in select cases when elbow stability is reliably restored by other means (Catellani et al., 2018; Kumar et al., 2022; Mazhar et al., 2018).
4.5. Modifiers of functional outcome that often outweigh the procedure choice
Across both strategies, several recurring modifiers explain why two patients receiving the “same” operation can have very different functional results. First, associated injuries (coronoid fracture, ligament disruption, subtle longitudinal instability) are major determinants of ROM recovery, pain, and perceived strength; studies that control poorly for these factors risk attributing outcome differences to excision versus arthroplasty when the true driver is injury pattern heterogeneity (Catellani et al., 2018; Hildebrand et al., 2020). Second, postoperative stiffness and heterotopic ossification can dominate outcomes regardless of reconstruction method; revision/removal after RHA is frequently prompted by stiffness-related issues and symptomatic complications, which directly depress functional scores (Kachooei et al., 2018). Third, arthroplasty-specific technical factors—particularly restoration of length and avoidance of overstuffing—can influence pain and motion; implant design and stem characteristics may affect radiographic behavior without necessarily producing immediate PROM differences, but can contribute to later symptoms or reoperation (Laflamme et al., 2017; Rodriguez-Quintana et al., 2017). Finally, patient factors (age, occupational load, sport demands, baseline bone quality) modify how much a given ROM deficit or endurance limitation is “functionally meaningful,” so similar MEPS/DASH values across groups do not always indicate equivalent real-world capacity (Davey et al., 2021; Eyre-Brook et al., 2024).
4.6. Practical synthesis focused on function
From a functional standpoint, modern evidence supports excision as a viable strategy primarily for isolated irreparable fractures in which stability is not compromised, with outcomes that can approximate those of arthroplasty in the short-to-mid term (Hildebrand et al., 2020; Kumar et al., 2022). Arthroplasty remains the more biologically “stability-preserving” option in many complex injuries and can deliver durable functional recovery, but carries distinct risks of stiffness, revision/removal, and radiographic degeneration that may or may not translate to early PROM impairment (Davey et al., 2021; Kachooei et al., 2018). Therefore, the most defensible functional comparison is not excision versus arthroplasty in isolation, but excision-with-reliable-stabilization versus arthroplasty-with-accurate-restoration-of-length and early-motion rehabilitation—two pathways that can both produce high functional scores when executed in the correct context (Catellani et al., 2018; Mazhar et al., 2018; Eyre-Brook et al., 2024).

5. Complications: mechanism-based comparison
5.1. Why “mechanism-based” comparison matters
Complications after traumatic radial head fractures are not determined by the implant or the act of excision alone; they emerge from how each strategy restores (or fails to restore) the radial head’s biomechanical roles: radiocapitellar load sharing, resistance to valgus and posterolateral rotatory instability, and maintenance of longitudinal forearm stability. Therefore, the same “procedure label” can produce very different complication profiles depending on whether the elbow has associated ligament injury, coronoid fracture, or an interosseous membrane/disruption pattern. Modern reports of arthroplasty failure emphasize that many revisions are triggered by pain and mechanical dysfunction rather than catastrophic breakage, highlighting that subtle malreconstruction (length, diameter, and alignment) is a dominant mechanism (Viveen et al., 2020). Likewise, the best-understood failure mechanism for excision is not simply “loss of bone,” but loss of a stabilizing column that becomes clinically relevant when soft-tissue and forearm constraints are also injured (Masouros et al., 2019).
5.2. Excision-dominant complications: instability and forearm mechanics
The hallmark complication mechanism after radial head excision is instability—either immediate (if the elbow is already unstable) or delayed (as abnormal loading produces progressive laxity, pain, and arthrosis). When excision is performed in an elbow with unrecognized or undertreated ligament injury, valgus instability and posterolateral rotatory symptoms can appear because the lateral and medial stabilizers are forced to compensate for the missing radiocapitellar buttress. Over time, patients may present with painful clicking, apprehension in extension-supination, and loss of functional strength, even if early radiographs appear acceptable.
A second excision-specific mechanism is longitudinal forearm instability. In Essex-Lopresti–type injuries, excision removes the proximal restraint that helps prevent proximal migration of the radius; the clinical consequences can shift distally to the wrist and distal radioulnar joint (DRUJ), producing ulnar-sided wrist pain, loss of grip strength, and DRUJ incongruity (Masouros et al., 2019). Importantly, these downstream symptoms may be misattributed to “rehabilitation stiffness” unless the treating team actively screens for forearm-axis instability. In this setting, “simple excision” can convert an initially localized elbow injury into a forearm-length problem with difficult salvage options.
Although excision avoids implant-related failure modes, it does not eliminate the shared complications of elbow trauma, including stiffness and heterotopic ossification, particularly in high-energy injuries or when prolonged immobilization is required. The key distinction is that, after excision, stiffness often coexists with subtle instability or altered kinematics that further limits function during strengthening.
5.3. Arthroplasty-dominant complications: malreconstruction, wear, and loosening
Radial head arthroplasty (RHA) replaces stability and load-sharing, but introduces distinct mechanical risks that are largely “reconstruction errors” rather than intrinsic implant flaws. Overlengthening/overstuffing is a classic mechanism: when the prosthetic head sits too proud or the radial column is functionally lengthened, radiocapitellar contact pressures rise, producing pain, restricted motion, and progressive capitellar cartilage wear (Wegmann et al., 2021). Experimental work supports this pathway by showing that altered joint mechanics can drive capitellar erosion patterns consistent with excessive or abnormal contact (Chytas et al., 2018). Modern biomechanical evidence also suggests that restoring anatomic alignment (not only “size”) may be protective; malalignment can increase radiocapitellar pressures in a way that plausibly accelerates wear (Heifner et al., 2024).
A complementary mechanism is underlengthening/undersizing, which can leave the elbow subtly unstable—particularly in complex patterns—leading to recurrent subluxation, pain, and secondary soft-tissue failure. Clinically, both over- and under-reconstruction can present as persistent pain and limited motion, underscoring why revision decisions must be tied to mechanism (e.g., “overlengthened with capitellar overload” versus “painful loosening” versus “instability”).
Implant fixation and stem-bone interactions drive another major complication pathway: loosening and radiolucency. System-level evidence indicates that fixation strategy may influence complication risk even if average functional scores look similar across groups; rigid fixation has been associated with higher revision/complication signals in pooled analyses (Agyeman et al., 2019). In long-term clinical follow-up, painful loosening remains a dominant reason for revision, and revisions tend to cluster early in the postoperative course, indicating that biology (bone quality, early micromotion) and mechanics (implant choice, sizing) converge quickly (Nolte et al., 2021).
Finally, the long arc of RHA complications includes post-traumatic arthrosis in both the radiocapitellar and ulnohumeral compartments, where immediate postoperative alignment/positioning and immobilization duration have been linked with later osteoarthritic change (Antoni et al., 2021). These findings reinforce that arthroplasty does not “reset the clock” on post-traumatic degeneration; it changes the dominant drivers and the locations of joint overload.
5.4. Shared complications: stiffness, heterotopic ossification, and reoperation burden
Across both excision and arthroplasty, elbow stiffness and heterotopic ossification (HO) remain frequent and clinically meaningful. In the RHA literature, HO is not merely radiographic; it correlates with lower motion and higher reoperation risk in clinical series (Bowman et al., 2016). Reoperation itself is a shared “meta-complication” that reflects the cumulative impact of pain, stiffness, instability, and implant-related symptoms; longer-term data in unstable fracture patterns show that secondary procedures (including removal) are not rare even when patient-reported disability can remain acceptable (Cristofaro et al., 2019). Systematic syntheses also confirm that revision/removal is a recurrent endpoint after RHA, with multiple failure mechanisms contributing (Kachooei et al., 2018; Davey et al., 2021; Viveen et al., 2020).
5.5. Mechanism-linked salvage pathways
Because complications are mechanism-driven, salvage should be framed the same way. Contemporary guidance for failed RHA emphasizes structured evaluation: confirm instability, identify overlengthening/overstuffing, assess capitellar status, and distinguish painful loosening from motion-limiting HO or stiffness (Kodde et al., 2020; Wegmann et al., 2021). Multicenter revision experience suggests that isolated removal may be acceptable when the elbow is stable, whereas revision arthroplasty is more appropriate when instability persists (Barret et al., 2023). For excision-related failures, the most important “salvage principle” is recognizing and treating the underlying instability pattern (including forearm-axis problems) rather than focusing only on elbow motion. In practice, this often means that avoiding excision in complex instability patterns is the best complication-prevention strategy—because once longitudinal instability and joint overload are established, outcomes become harder to normalize (Masouros et al., 2019).

6. Comparative evidence synthesis by injury scenario
6.1 Unrepairable comminuted fractures (Mason type III and selected type IV)
The most direct comparative evidence comes from systematic review-level synthesis of unrepairable comminuted fractures where ORIF is not suitable. In this setting, the balance of evidence favors arthroplasty for improved stability, range of motion, pain control, and fewer complications compared with excision, while still acknowledging excision as a potential option in isolated fractures without ligament injury and in older low-demand patients (Catellani et al., 2018).
This conclusion aligns with the mechanistic rationale: when the radial head is needed for stability, replacing it is often preferable to removing it; when it is not needed, the simplicity of excision may be sufficient.
6.2 Elbow fracture-dislocation patterns and terrible triad variants
In terrible triad injuries (typically radial head fracture, coronoid fracture, and elbow dislocation), the radial head often serves as a stabilizing structure after ligament repair and coronoid management. In these patterns, excision is generally avoided unless stability can be convincingly maintained by other reconstructions. Arthroplasty is frequently selected when the radial head fracture is not reconstructible, aiming to permit early motion while maintaining joint congruency.
Within arthroplasty itself, polarity has been debated. A comparative cohort study in elbow fracture-dislocation found no significant difference in clinical outcomes or complication/revision rates between monopolar and bipolar prostheses, suggesting that appropriate overall reconstruction and rehabilitation may dominate outcomes (Antoni et al., 2020).
Although this does not directly compare excision to arthroplasty, it reinforces the idea that arthroplasty success is heavily dependent on global elbow stabilization strategy.
6.3 Longitudinal forearm instability (Essex-Lopresti spectrum)
Longitudinal radioulnar dissociation is a high-stakes scenario for the excision-versus-replacement choice. Contemporary review evidence emphasizes that in acute Essex-Lopresti injuries, preserving or reconstructing the radial head (often via arthroplasty when comminuted) is critical to prevent proximal radial migration and DRUJ dysfunction. Excision is particularly risky because it removes the proximal buttress that resists migration under axial load (Masouros et al., 2019).
The practical message is that any suspicion of interosseous membrane injury or DRUJ instability should shift decision-making away from excision and toward radial head reconstruction or replacement integrated with forearm stabilization strategies.
6.4 Arthroplasty outcomes in the long term: function versus imaging
Long-term outcome synthesis for arthroplasty shows a common pattern: satisfactory function and pain relief in many patients, contrasted with frequent radiologic findings such as radiolucency, degenerative changes, or heterotopic ossification. At long follow-up (minimum mean 8 years), arthroplasty cohorts show “good” average functional scores and low disability, with measurable revision and secondary surgery rates (Davey et al., 2021).
This has implications for follow-up strategy: radiographic change alone may not mandate revision, but progressive symptoms, instability, or severe overstuffing-related mechanics often do.

7. Technical factors that influence outcomes
7.1 Key technical considerations in excision
When excision is chosen, the main technical goal is to avoid destabilizing the elbow and forearm. This includes careful assessment of collateral ligament integrity intraoperatively, evaluation for DRUJ instability, and suspicion for interosseous membrane disruption. Preservation or repair of stabilizing soft tissues, avoidance of unnecessary collateral damage, and structured rehabilitation focusing on stable motion are central. Because the major failure mode is instability rather than articular incongruity, technical success is less about perfect bony reconstruction and more about correct patient selection and stability confirmation.
7.2 Key technical considerations in arthroplasty: sizing and avoiding overstuffing
For arthroplasty, sizing is a dominant determinant of pain, motion, and capitellar wear. Overlengthening can manifest as stiffness, lateral pain, radiocapitellar overcompression, and accelerated capitellar erosion. Underlengthening can fail to restore stability. Modern modularity helps but does not eliminate the risk: intraoperative imaging, anatomic referencing, and cautious trialing are critical. The broader literature on arthroplasty failure repeatedly identifies overstuffing and malposition among important contributors to revision or persistent symptoms (Viveen et al., 2020; Kachooei et al., 2018).
7.3 Stem fixation strategy and revision implications
Cemented stems may provide immediate fixation but complicate removal and revision. Press-fit stems may ease revision but can loosen, particularly if sizing is imperfect or bone quality is poor. These trade-offs influence revision planning: salvage options include implant exchange, conversion to different designs, implant removal with soft tissue stabilization (only if stable), or, in severe degenerative cases, more extensive reconstruction.

8. Future directions and research priorities
Despite substantial progress, important gaps remain. First, direct high-quality comparative trials between excision and arthroplasty are limited because modern indications have diverged: excision is now reserved for stable isolated injuries, whereas arthroplasty is used in unstable patterns, making confounding by indication difficult to eliminate. Prospective multi-center cohorts with standardized injury classification, imaging protocols for DRUJ/interosseous membrane assessment, and uniform rehabilitation pathways would improve causal inference. Second, registry-level data could clarify implant survivorship in real-world practice and identify device-specific risk factors for revision. Third, refinement of intraoperative sizing tools—potentially including patient-specific planning and improved radiographic referencing—may reduce overstuffing and its downstream complications. Finally, research addressing patient-centred endpoints (return to work, sport, and quality of life) across different injury patterns would align the evidence base with contemporary shared decision-making.

9. Conclusions
  Radial head fractures should be approached with a stability-first mindset, because the radial head contributes to valgus restraint, posterolateral stability, and axial load transfer across the radiocapitellar joint.
  The decision between excision and arthroplasty is best determined by the overall injury pattern, especially the presence or absence of elbow instability, fracture-dislocation, coronoid injury, and forearm longitudinal instability risk.
  Radial head excision can provide satisfactory pain relief and functional motion when performed in carefully selected isolated, stable, unreconstructible fractures, particularly in low-demand patients with intact soft-tissue and forearm constraints.
  Radial head arthroplasty is generally the more dependable option for non-reconstructible fractures when stability is threatened, because it restores the radiocapitellar buttress and supports early mobilization after complex reconstruction.
  Functional outcomes after either strategy are strongly influenced by associated ligament and coronoid management, early rehabilitation, and prevention or treatment of stiffness and heterotopic ossification.
  Each strategy carries distinct complication mechanisms: excision is most limited by instability and proximal radial migration in unrecognized complex injuries, whereas arthroplasty is most limited by sizing/positioning errors, stiffness, and implant-related symptoms that may require reoperation.
  Technical precision is critical in arthroplasty, particularly avoiding overlengthening/overstuffing and ensuring stable alignment, because these factors can drive pain, motion restriction, and degenerative change even when gross stability is restored.
  Long-term success depends on accurate injury recognition, appropriate procedure selection, meticulous execution, and structured follow-up that focuses on function, stability, and patient-specific goals rather than radiographs alone.

10. Limitations
  This is a narrative review with inherent limitations. The available evidence comparing radial head excision and arthroplasty is heterogeneous, with substantial variation in injury severity, associated ligament/coronoid involvement, surgical techniques, and rehabilitation protocols.
  Many studies are retrospective and subject to selection bias, because excision is more often chosen for stable isolated injuries while arthroplasty is preferentially used for unstable fracture-dislocations, making direct comparisons confounded by indication.
  Classification systems and definitions of “unrepairable” comminution are not applied uniformly, limiting reproducibility and complicating pooling of outcomes across studies.
  Outcome reporting is inconsistent, with differing functional scores, follow-up durations, and thresholds for defining complications such as loosening, overstuffing, instability, or clinically significant heterotopic ossification.
  Radiographic findings are variably correlated with symptoms and function, and several studies do not distinguish between incidental imaging changes and clinically meaningful failure requiring intervention.
  Implant-related variables such as design type, fixation method, and sizing strategy differ across cohorts and time periods, so conclusions may not fully reflect current-generation prostheses or evolving technical standards.
  Long-term outcomes for contemporary excision in strictly selected stable injuries are relatively limited, because excision has become less common in modern unstable elbow trauma practice.
  Reporting of patient-centered endpoints such as return to work, sport-specific capacity, and long-term strength endurance is often incomplete, restricting interpretation of functional recovery in high-demand populations.
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