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Intra-articular Distal Humerus Fractures in Adults: Current
Concepts in Diagnosis, Preoperative Planning, and Surgical

Treatment. Are We Moving Away From Olecranon Osteotomy?

Thomas Pesce Cavanha Gaia'?, Mario Antonio Rezende Filho'?, Lucas Nigro'?, Luis Felipe Atihe'?, Anna

Flavia De Crescenzo Brotto'?

ABSTRACT @ oPeN AccESS

Intra-articular distal humerus fractures remain a technically demanding group of injuries because the
elbow has limited tolerance for articular incongruity, residual column instability, prolonged
immobilization, and periarticular soft-tissue morbidity. The therapeutic objective is consistent:
anatomical reconstruction of the articular surface, stable bicolumnar fixation, protection of the ulnar
nerve and extensor mechanism, preservation of soft-tissue biology, and early controlled mobilization.
A structured narrative review was performed to synthesize current evidence on epidemiology,
imaging, fracture mapping, surgical exposure, fixation strategy, ulnar nerve management,
arthroplasty, complications, and rehabilitation. Olecranon osteotomy provides the most extensive
posterior visualization of the articular surface and remains valuable in selected AO/OTA 13-C3
fractures, very distal fractures, multifragmentary trochlear injuries, and patterns associated with
coronal shear fragments. However, contemporary computed tomography-based planning, lower-
profile anatomical implants, refined reduction windows, and increased awareness of osteotomy-
related morbidity have reduced the need for routine transolecranon exposure. Comparative literature
does not prove that olecranon osteotomy should be abandoned, but it also does not support its
routine use for all complete articular fractures. The most defensible interpretation is selective
indication: osteotomy is justified when it improves the safety and accuracy of reduction more than it
increases morbidity. Paratricipital or triceps-sparing approaches are appropriate when the fracture
architecture can be understood, reduced, and fixed through medial and lateral working windows
without compromising reduction quality. Routine anterior transposition of the ulnar nerve is not
consistently supported; careful decompression, protection, and selective transposition are preferred.
Total elbow arthroplasty is reserved for selected elderly, low-demand patients with non-
reconstructible comminution and the ability to comply with permanent activity restrictions. Current
practice should move away from approach-based dogma toward fracture-pattern-based decision-

making.

Keywords: distal humerus fracture; intra-articular fracture; olecranon osteotomy; paratricipital
approach; triceps-sparing approach; open reduction and internal fixation; ulnar nerve; total elbow
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Introduction

Intra-articular fractures of the distal humerus are uncommon in the adult population, but they have a
disproportionate clinical impact because they involve a small articular segment, narrow implant corridors, a
vulnerable ulnar nerve, and an elbow joint that rapidly becomes stiff after immobilization."?"" Unlike many
periarticular fractures, an apparently small residual step-off, malrotation of the articular spool, column
shortening, or insufficient fixation may translate into painful loss of motion, instability, weakness, post-
traumatic arthrosis, or need for reoperation.'**' These injuries therefore require more than simple fracture
fixation; they require restoration of the three-dimensional relationship between the trochlea, capitellum,

medial column, lateral column, and olecranon fossa.

Treatment concepts have evolved substantially. Historical nonoperative management and prolonged
immobilization were associated with unacceptable stiffness in many active adults, whereas modern open
reduction and internal fixation is based on anatomical reduction, stable bicolumnar fixation, and early
protected motion.*>#?" At the same time, total elbow arthroplasty has become an accepted alternative for
selected elderly, low-demand patients with severe comminution, osteopenia, and a fracture pattern unlikely
to tolerate stable fixation.?”?* The contemporary surgeon must therefore answer two questions before
surgery: whether the fracture is reconstructible and, if it is, which exposure and fixation strategy provide the
safest path to anatomical reconstruction.

For decades, olecranon osteotomy was considered by many surgeons to be the standard posterior exposure
for complete articular fractures because it provides broad visualization of the trochlea, capitellum, and distal
articular surface.>’# Its value is unquestionable in selected complex fractures. However, the same approach
creates an additional intra-articular osteotomy and can be associated with symptomatic olecranon hardware,
delayed union, nonunion, implant removal, and difficulty if later arthroplasty is required.”?**" The debate is
therefore not whether olecranon osteotomy works, but whether its morbidity is justified for every intra-
articular distal humerus fracture.

Several developments have shifted the discussion toward a more selective strategy. Computed tomography
with three-dimensional reconstruction improves preoperative fragment mapping and allows the surgeon to
predict whether reduction can be achieved through medial and lateral working windows."'?'* Modern
anatomical plates, lower-profile distal screws, and refined parallel or orthogonal constructs can provide
stable fixation without necessarily requiring central transolecranon exposure.®¥*3’ In parallel, the literature
comparing olecranon osteotomy with triceps-sparing or paratricipital approaches has not demonstrated a
consistent functional advantage for routine osteotomy, although the available studies are strongly

influenced by fracture-complexity selection bias.6#9%

This review synthesizes current concepts in adult intra-articular distal humerus fractures with a specific focus
on surgical decision-making. The aims are to: define the anatomical and biomechanical objectives of
fixation; clarify when nonoperative treatment, open reduction and internal fixation, or arthroplasty should
be considered; critically analyze the role of olecranon osteotomy versus non-osteotomy posterior
approaches; review fixation constructs and ulnar nerve management; and propose a practical algorithm that
prioritizes fracture morphology, visualization requirements, patient physiology, and surgeon expertise over
a routine approach-based rule.
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Methods

A structured narrative review and current concepts synthesis was performed between June 12 and June 21,
2026. The search included PubMed/MEDLINE, Embase, Scopus, the Cochrane Library, AO Surgery
Reference, and Google Scholar. Search terms were used individually and in combination: distal humerus
fracture, intra-articular distal humerus fracture, AO type C, AO/OTA 13-C, olecranon osteotomy,
transolecranon approach, paratricipital approach, triceps-sparing approach, triceps-reflecting approach,
parallel plating, orthogonal plating, ulnar nerve, anterior transposition, in situ decompression, total elbow
arthroplasty, distal humeral hemiarthroplasty, complications, stiffness, heterotopic ossification, and

rehabilitation.

Studies were considered relevant when they addressed adult distal humerus fractures, intra-articular or
complete articular patterns, surgical exposure, fixation strategy, ulnar nerve management, arthroplasty,
complications, or postoperative rehabilitation. Priority was given to systematic reviews, meta-analyses,
randomized or comparative clinical studies, large case series, biomechanical studies, and widely used
technical references. Foundational papers were retained when they established operative principles that
remain clinically relevant. Pediatric fractures, isolated extra-articular fractures without direct relevance to
complete articular patterns, nonclinical opinion pieces, duplicate reports, and sources without sufficient
methodological or technical information were not prioritized.

The evidence was organized into predefined domains: epidemiology and initial evaluation; anatomy,
classification, and biomechanics; treatment selection; surgical approach; fixation configuration; ulnar nerve
management; complications and rehabilitation; and decision-making algorithms. Because the purpose was
to provide a narrative synthesis rather than a systematic review or meta-analysis, no formal risk-of-bias
scoring, pooled statistical analysis, or Preferred Reporting Items for Systematic Reviews and Meta-Analyses
flow diagram was performed. This limitation is acknowledged in the discussion, and conclusions were
framed according to the consistency, clinical plausibility, and quality of the available evidence rather than
as quantitative treatment effects.

Results

The literature was synthesized into clinically relevant domains that guide the management of adult intra-
articular distal humerus fractures. The main findings are presented below, moving from patient and fracture
assessment to exposure, fixation, ulnar nerve management, complications, rehabilitation, and practical
intraoperative decision-making.

Epidemiology, mechanism, and initial evaluation

Distal humerus fractures in adults have a bimodal distribution: high-energy trauma is more common in
younger patients, whereas low-energy falls predominate in older patients with osteoporotic bone.”?' This
distinction is clinically important because the same radiographic pattern may have different implications
depending on soft-tissue injury, bone quality, patient frailty, functional demand, and ability to participate in
rehabilitation.

Initial assessment should identify open injury, skin compromise, ipsilateral upper-limb trauma, vascular
injury, preoperative ulnar nerve symptoms, and associated head injury or burns that may increase the risk

of heterotopic ossification.' 4! The surgeon should also determine whether the patient is physiologically
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able to tolerate open reduction and internal fixation, whether a staged strategy is required because of soft-
tissue conditions, and whether arthroplasty should be discussed preoperatively in elderly patients with likely

non-reconstructible comminution.

Anteroposterior and lateral radiographs remain the initial imaging studies. However, computed tomography
with three-dimensional reconstruction is particularly useful for complete articular fractures because it clarifies
the trochlea, capitellum, posterior columns, coronal shear components, metaphyseal comminution, and
distal screw corridors.”'*"3 Imaging is clinically valuable when it changes the plan: the expected reduction
windows, the need for olecranon osteotomy, plate orientation, articular screw direction, feasibility of stable

fixation, and whether arthroplasty should be available as a backup or primary option.

Anatomy, classification, and biomechanical objectives

The distal humerus can be understood as a triangular bicolumnar structure. The medial and lateral columns
support the trochlea and capitellum, while the olecranon and coronoid fossae restrict implant placement
and create a narrow zone for distal fixation.>* This triangular concept is useful because fixation failure often
reflects loss of column support, inadequate distal screw purchase, or failure to integrate the articular block
into the supracondylar metaphysis.

The ulnar nerve passes posterior to the medial epicondyle and lies close to the medial plate. It may be
affected by the original trauma, intraoperative mobilization, drilling, retraction, implant prominence,
postoperative edema, or scar formation.""""?® Preoperative documentation of neurological status is
therefore not a secondary detail; it is an essential baseline for postoperative interpretation and patient

counseling.
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Figure 1: Bicolumnar concept of the distal humerus. Anatomical reduction of the articular block and both columns is
the basis of stability.

The AO/OTA classification remains the most widely used system. Type 13-C fractures are complete articular
injuries, and subtype C3 represents multifragmentary patterns in which the distal stability triangle is severely
compromised.'®"? Classification is necessary for communication, but it is not sufficient for surgical planning.
The practical questions are whether the articular block can be reconstructed, whether the distal fragments
can accept enough screws, whether each column can be restored, and whether the construct will tolerate
early motion.

The fixation principles described by O'Driscoll remain central: maximize fixation in the distal fragments;
make every distal screw contribute to stability; interdigitate screws within the articular block when possible;
compress the columns to the articular segment; and create a construct stable enough for mobilization.?

These principles are more important than dogmatic preference for a single plate orientation or exposure.

Treatment strategy: nonoperative care, open reduction and internal fixation, and arthroplasty
Nonoperative care is reserved for nondisplaced fractures or for patients in whom surgical risk, extremely
low functional demand, severe frailty, or soft-tissue conditions make operative morbidity greater than the
expected benefit.'? In healthy and functionally demanding adults with displaced intra-articular fractures,
open reduction and internal fixation remains the standard when reconstruction is feasible.'*#?' The goal is

not simply union, but union with a congruent joint, stable columns, and an elbow that can move early.
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Total elbow arthroplasty should be considered in selected elderly, low-demand patients with severe
comminution, poor bone stock, an intact or repairable extensor mechanism, and a realistic capacity to
comply with permanent lifting restrictions.?>?¢ A randomized clinical trial and subsequent reviews support
arthroplasty as an alternative when reliable fixation cannot be obtained, but infection, loosening,
periprosthetic fracture, revision complexity, and permanent activity limitations restrict its indication.?%
Distal humeral hemiarthroplasty is another option, but its indications are narrower and long-term

comparative evidence remains less mature.?’

Surgical approaches and exposure strategy

Posterior exposure remains the most versatile route for adult complete articular distal humerus fractures
because it allows identification of the ulnar nerve, access to both columns, reduction of the articular
segment, and plate positioning. The central technical decision is whether the fracture can be safely
reconstructed through medial and lateral windows or whether central posterior visualization of the articular
surface is required.

The paratricipital or triceps-sparing approach preserves the extensor mechanism and avoids osteotomy-
related complications, but central visualization of the trochlea is limited.®8%?832 |t is most appropriate for
simple articular patterns, selected C2 fractures, moderately complex patterns with understandable columns,
fractures in which the main line is at or above the trochlear groove, and cases in which reduction can be
directly confirmed through the windows, fluoroscopy, and stable screw purchase.

Olecranon osteotomy provides the widest posterior visualization of the distal articular surface and is
particularly useful in complex C3 patterns, very distal fractures, multifragmentary trochlear injuries, and
associated coronal shear components.”? A chevron osteotomy is commonly preferred because it increases
surface area and rotational stability. The disadvantages are not trivial: additional operative time, olecranon
hardware prominence, delayed union, nonunion, symptomatic implant removal, and potential difficulty if
subsequent arthroplasty becomes necessary.”?%*'
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Figure 2: Algorithm for approach selection after computed tomography-based fragment mapping.

Fixation strategy: parallel and orthogonal plate constructs

Dual-plate osteosynthesis is the standard for most complete articular fractures. Parallel fixation places plates
on the medial and lateral columns and often permits long distal screws to interdigitate across the articular
spool. Orthogonal fixation positions one medial plate and one posterolateral or lateral plate, creating an
approximately 90-degree construct. Biomechanical studies show advantages under different testing
conditions, and comparative clinical evidence suggests broadly similar outcomes when fixation principles

are respected.®33%’

The construct should be selected according to fracture morphology and available bone. Parallel plates are
attractive in very distal fractures and patterns in which long distal screws must cross the articular spool from
medial to lateral and from lateral to medial. Orthogonal fixation remains useful when the posterolateral
column is robust, when a 90-degree construct better supports the main fracture lines, or when soft tissue
and implant corridors favor that configuration. In both constructs, failure is usually related less to plate
orientation itself than to insufficient distal fixation, short screws, poor interdigitation, inadequate column
compression, plate placement that blocks reduction, excessive stripping, or delayed mobilization caused

by unstable fixation.

Medical Research Archives | https://doi.org/10.18103/mra.2026.0405 8



https://doi.org/10.18103/mra.2026.0405

THE EUROPEAN SOCIETY OF MEDICINE

Parallel plates Orthogonal plates

Medial plate + lateral plate; Medial plate + posterolateral/lateral plate;
interdigitating distal screws 90° construct

Figure 3: Parallel and orthogonal dual-plate constructs for distal humerus fixation.

Ulnar nerve management

Ulnar neuropathy is among the most frequent and clinically relevant complications after distal humerus
fixation.""73® The nerve should be identified, decompressed sufficiently to allow safe exposure, protected
during reduction and drilling, and reassessed after implant placement. Routine anterior transposition is not
supported consistently by comparative evidence; meta-analyses and clinical studies have not demonstrated
clear superiority over in situ management, and some reports suggest higher neuropathy rates after

transposition. 163740

Selective anterior transposition is favored when the nerve is unstable, contused, symptomatic
preoperatively, compressed by the implant, incorporated within the fracture zone, or at risk of direct
irritation by the medial plate. In the absence of these findings, in situ decompression with meticulous
protection and avoidance of medial plate prominence is appropriate. The decision should be made
intraoperatively and documented clearly because postoperative neuropathy may reflect the injury, the

exposure, the implant, or scar formation.
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Figure 4: Algorithm for selective ulnar nerve management during distal humerus fixation.

Complications and rehabilitation

The main complications are stiffness, ulnar neuropathy, infection, heterotopic ossification, fixation failure,
nonunion, malunion, post-traumatic arthritis, symptomatic olecranon hardware, and reoperation.'”?203841
Stiffness prevention begins in the operating room: stable fixation, limited soft-tissue trauma, restoration of
the joint surface, and avoidance of prolonged immobilization are more effective than late attempts to

recover motion.

After stable open reduction and internal fixation, protected active and active-assisted mobilization is usually
initiated early, often within the first 1 to 2 weeks, according to soft-tissue status, fixation security, wound
condition, and surgeon preference.? Strengthening and unrestricted loading are delayed until there is
radiographic and clinical evidence of union. After total elbow arthroplasty, motion may recover rapidly, but
rehabilitation is permanently constrained by load restrictions, making patient selection and preoperative

counseling essential.

Practical decision-making algorithm

A practical algorithm begins with the patient rather than the implant. Physiologically young or high-demand
patients with reconstructible fractures are generally treated with open reduction and internal fixation. Low-
demand elderly patients with non-reconstructible comminution, severe osteopenia, and inability to obtain
stable fixation should be considered for total elbow arthroplasty. The fracture map is then studied on
computed tomography. Simple C1 patterns and selected C2 patterns may be addressed through
paratricipital or triceps-sparing windows when direct reduction can be obtained and fixation can be verified.
Complex C3 patterns, very distal fractures, multifragmentary trochlear injuries, and fractures associated with

coronal shear should be considered for olecranon osteotomy when central visualization is necessary.

The final decision remains intraoperative. If the chosen exposure does not allow safe anatomical reduction,
stable distal fixation, or confirmation of the articular surface, the surgeon should extend the exposure or

convert to olecranon osteotomy rather than accept an imperfect reduction. Conversely, when adequate
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reduction and fixation are achievable through working windows, avoiding osteotomy may reduce morbidity

without compromising the fundamental goals of treatment.

Discussion

The central finding of this review is that modern management is moving away from routine olecranon
osteotomy, but not from olecranon osteotomy itself. This distinction is important. A fracture-pattern-based
strategy does not minimize the value of exposure; it recognizes that the best exposure is the least morbid
exposure that still permits anatomical reduction, stable fixation, and confident verification of the joint
surface. When those objectives cannot be achieved through paratricipital windows, olecranon osteotomy

remains the safer and more reproducible option.

The comparative literature should be interpreted critically. Studies comparing olecranon osteotomy with
paratricipital or triceps-sparing approaches are affected by selection bias because osteotomy is often
chosen for more complex fractures.®®'93? Therefore, the absence of a consistent functional advantage for
osteotomy does not prove that non-osteotomy approaches are equivalent in all C3 fractures. Similarly, the
presence of osteotomy-related complications does not mean that osteotomy is inappropriate when it
prevents articular malreduction. The clinically relevant comparison is not osteotomy versus no osteotomy in
abstract terms; it is adequate exposure versus inadequate exposure for a specific fracture.

This reasoning also applies to fixation configuration. The debate between parallel and orthogonal plating
can obscure the more important question: whether the chosen construct captures the distal fragments,
integrates the articular block, supports both columns, resists varus and valgus forces, and allows early
mobilization.**33" Parallel plates may be particularly useful in very distal patterns because they facilitate long
interdigitating screws across the articular spool. Orthogonal constructs remain useful when the posterior
lateral column requires buttressing or when the fracture geometry favors a 90-degree configuration. Neither

construct compensates for poor reduction, inadequate distal fixation, or excessive soft-tissue stripping.

Ulnar nerve management is another area in which routine behavior should be replaced by selective decision-
making. The available evidence does not justify routine anterior transposition for every distal humerus
fracture, and some studies suggest that unnecessary transposition may increase neuropathy risk.'> 63740
However, in situ decompression is not synonymous with neglect. It requires deliberate identification,
protection, reassessment after plate placement, and documentation. Transposition remains appropriate
when the nerve is unstable, compressed, contused, symptomatic, or threatened by the implant.

Total elbow arthroplasty should not be viewed as a competing default strategy for all elderly patients. It is
best understood as a powerful solution for a narrow clinical scenario: elderly, low-demand patients with
non-reconstructible articular comminution, poor bone quality, and realistic acceptance of lifelong
restrictions.?? In active patients, or in those unable to comply with restrictions, durable fixation remains
preferable when technically feasible. Distal humeral hemiarthroplasty may expand the reconstructive

spectrum, but current evidence is less mature and patient selection remains critical.”/

The practical implication is that distal humerus fracture surgery should be planned as a sequence of
decisions rather than as a fixed approach. First, define the patient's physiological profile and functional
demand. Second, map the fracture on computed tomography. Third, choose an exposure that is sufficient

but not excessive. Fourth, select the plate construct that best captures the distal articular segment and
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columns. Fifth, manage the ulnar nerve according to its condition and relationship to the implant. Finally,

begin rehabilitation only when fixation and soft tissues allow safe motion.

This review has limitations. It is a narrative review and did not include formal risk-of-bias scoring or pooled
quantitative analysis. The evidence base is heterogeneous, with differences in fracture classification, patient
age, surgical expertise, implant systems, rehabilitation protocols, and outcome reporting. Many
comparative studies include selection bias because more complex fractures are more likely to receive
olecranon osteotomy. Consequently, the algorithm proposed here should be interpreted as a practical
synthesis of current evidence and expert operative principles, not as a rigid rule or substitute for

intraoperative judgment.

Conclusion

Intra-articular distal humerus fractures require individualized management based on patient physiology,
bone quality, fracture morphology, soft-tissue condition, and the visualization required for anatomical
reduction. Open reduction and internal fixation with stable bicolumnar reconstruction remains the standard
for reconstructible fractures, whereas total elbow arthroplasty is reserved for selected elderly, low-demand
patients with non-reconstructible injuries. Olecranon osteotomy is not obsolete; its role has become more
selective. Paratricipital and triceps-sparing approaches are appropriate when reduction and fixation can be
achieved safely through working windows, but olecranon osteotomy remains essential when wider articular
exposure is required. The contemporary principle is to move away from routine osteotomy, not from
osteotomy itself.

Table 1. Fracture pattern and therapeutic implication.

Pattern Main concern Typical strategy
13-C1 Simple articular line with simple Open reduction and internal
metaphysis fixation; paratricipital or triceps-
sparing approach frequently
sufficient
13-C2 Simple articular line with Open reduction and internal
metaphyseal comminution fixation; approach determined by

reduction windows and column

reconstruction

13-C3 Multifragmentary articular injury Open reduction and internal
fixation with wider exposure;
olecranon osteotomy often useful

when central visualization is

needed
Elderly, non-reconstructible Severe comminution, osteopenia, | Consider total elbow arthroplasty
pattern and unreliable fixation in selected low-demand patients
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Table 2. Surgical approach selection.

Approach Advantages Limitations Best indication
Paratricipital or triceps- | Preserves the extensor Limited central articular | Simple or moderately
sparing mechanism and avoids | visualization complex patterns with
osteotomy morbidity understandable columns
Olecranon osteotomy Maximal articular Osteotomy union, C3, very distal fractures,
visualization implant symptoms, and trochlear comminution,
secondary procedures and coronal shear
patterns
Triceps reflection or Broad posterior exposure | Extensor-mechanism Selected cases in which
elevation without osteotomy morbidity and possible osteotomy is undesirable
delayed active extension

Table 3. Complications and prevention strategies.

Complication Prevention strategy

Stiffness Stable fixation, limited immobilization, early

protected mobilization, and edema control

Ulnar neuropathy Preoperative documentation, careful decompression
and protection, avoidance of implant compression,

and selective transposition

Fixation failure or nonunion Respect distal fixation principles, minimize stripping,
adapt the construct to fracture morphology, and

avoid weak distal fixation

Osteotomy symptoms or nonunion Meticulous chevron technique, stable osteotomy
fixation, and counseling regarding possible implant

removal

Infection or heterotopic ossification Respect for soft tissues, appropriate timing of
surgery, risk-based prophylaxis, and surveillance

Table 4. Critical recommendations derived from the review.

Decision point Critical interpretation Practical implication

Need for osteotomy The issue is adequacy of Use osteotomy when central
exposure, not routine preference. | visualization changes reduction
quality or fixation safety.

Non-osteotomy approach Less morbidity is beneficial only if | Convert or extend the exposure
reduction is not compromised. when articular visualization is
insufficient.
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Decision point

Critical interpretation

Practical implication

Plate orientation

Parallel and orthogonal constructs
can both succeed.

Choose the construct that best
captures distal fragments and

supports both columns.

but not a universal substitute for

fixation.

Ulnar nerve Routine transposition is not Perform selective transposition
consistently supported. when the nerve is unstable,
symptomatic, contused, or
implant-threatened.
Arthroplasty Useful in selected elderly patients, | Reserve for non-reconstructible

fractures in low-demand patients
able to comply with restrictions.

Conflict of Interest Statement:

The authors declare there are no conflicts of interest.

Funding Statement:

No funding was received for this work..

Acknowledgements:

None.

Medical Research Archives | https://doi.org/10.18103/mra.2026.0405

14


https://doi.org/10.18103/mra.2026.0405

THE EUROPEAN SOCIETY OF MEDICINE

References:

1. Holte AJ, Dean RE, Chang G. Distal humerus fractures: review of literature, tips, and tricks. JSES Rev Rep
Tech. 2024,;4(2):213-224. doi:10.1016/j.xrrt.2023.11.004

2. Amir S, Jannis S, Daniel R. Distal humerus fractures: a review of current therapy concepts. Curr Rev
Musculoskelet Med. 2016;9(2):199-206. doi:10.1007/s12178-016-9341-z

3. O'Driscoll SW. Optimizing stability in distal humeral fracture fixation. J Shoulder Elbow Surg. 2005;14(1
suppl S):1865-194S. doi:10.1016/j.jse.2004.09.033

4. Sanchez-Sotelo J. Distal humeral fractures: role of internal fixation and elbow arthroplasty. J Bone Joint
Surg Am. 2012;94(6):555-568. doi:10.2106/JBJS.946icl

5. Jupiter JB, Neff U, Holzach P, Allgower M. Intercondylar fractures of the humerus. An operative approach.
J Bone Joint Surg Am. 1985,67(2):226-239.

6. Chen G, Liao Q, Luo W, Li K, Zhao Y, Zhong D. Triceps-sparing versus olecranon osteotomy for ORIF:
analysis of 67 cases of intercondylar fractures of the distal humerus. Injury. 2011;42(4):366-370.
doi:10.1016/j.injury.2010.09.004

7. Coles CP, Barei DP, Nork SE, Taitsman LA, Hanel DP, Bradford Henley M. The olecranon osteotomy: a
six-year experience in the treatment of intraarticular fractures of the distal humerus. J Orthop Trauma.
2006;20(3):164-171. doi:10.1097/00005131-200603000-00002

8. Jeong HS, Kang HJ, Koh KH, et al. Comparison of olecranon osteotomy and paratricipital approach in
distal humerus intra-articular fractures. Clin Shoulder Elb. 2022;25(3):234-241.
doi:10.5397/cise.2021.00872

9. Khalid MU, Saeed KM, Akhter M. A comparison of functional outcome of intercondylar fracture of distal
humerus managed by olecranon osteotomy approach versus triceps sparing approach in adults. J Pak
Med Assoc. 2015;65(11 suppl 3):5119-S122.

10. Teng L, Zhong G, Wang Y, et al. Combined medial and lateral approach versus paratricipital approach
in the treatment of type C distal humerus fractures. Orthop Surg. 2023;15(3):788-797.
doi:10.1111/0s.13616

11. Robinson CM, Hill RMF, Jacobs N, Dall G, Court-Brown CM. Adult distal humeral metaphyseal fractures:
epidemiology and results of treatment. J Orthop Trauma. 2003;17(1):38-47. doi:10.1097/00005131-
200301000-00006

12. Doornberg JN, van Duijn PJ, Linzel D, et al. Surgical treatment of intra-articular fractures of the distal
part of the humerus. Functional outcome after twelve to thirty years. J Bone Joint Surg Am.
2007,89(7):1524-1532. doi:10.2106/JBJS.F.00384

13. Korner J, Lill H, Muller LP, et al. Distal humerus fractures in elderly patients: results after open reduction
and internal fixation. Osteoporos Int. 2005;16(suppl 2):573-S79. doi:10.1007/s00198-004-1764-5

14. Vazquez O, Rutgers M, Ring DC, Walsh M, Egol KA. Fate of the ulnar nerve after operative fixation of
distal humerus fractures. J Orthop Trauma. 2010;24(7):395-399. doi:10.1097/BOT.0b013e3181e3e273

15. Shearin JW, Chapman TR, Miller A, llyas AM. Ulnar nerve management with distal humerus fracture
fixation: a meta-analysis. Hand Clin. 2018;34(1):97-103. doi:10.1016/j.hcl.2017.09.010

16. Li T, Zhang D, Xu N, et al. Efficacy and safety of anterior transposition of the ulnar nerve for distal
humerus fractures: a systematic review and meta-analysis. J Orthop Surg Res. 2023;18(1):42.
doi:10.1186/513018-023-03551-9

Medical Research Archives | https://doi.org/10.18103/mra.2026.0405 15



https://doi.org/10.18103/mra.2026.0405

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

THE EUROPEAN SOCIETY OF MEDICINE

Savvidou OD, Zampeli F, Koutsouradis P, Chloros GD, Kaspiris A, Papagelopoulos PJ. Complications of
open reduction and internal fixation of distal humerus fractures. EFORT Open Rev. 2018;3(10):558-567.
doi:10.1302/2058-5241.3.180009

Meinberg EG, Agel J, Roberts CS, Karam MD, Kellam JF. Fracture and dislocation classification
compendium-2018. J Orthop Trauma. 2018;32(suppl 1):51-5170. doi:10.1097/BOT.0000000000001063
AO Surgery Reference. Distal humerus: complete and multifragmentary articular fracture 13C3. AO
Foundation. Accessed June 16, 2026. https://surgeryreference.aofoundation.org/orthopedic-
trauma/adult-trauma/distal-humerus/complete-articular-multifragmentary-articular/orif-plate-fixation
Aitken SA, Jenkins PJ, Rymaszewski L. Revisiting the bag of bones: functional outcome after the
conservative management of a fracture of the distal humerus. Bone Joint J. 2015;97-B(8):1132-1138.
doi:10.1302/0301-620X.97B8.34871

Crean TE, Nallamothu SV. Distal humerus fractures. In: StatPearls. Treasure lIsland, FL: StatPearls
Publishing; 2026. Updated July 17, 2023. Accessed June 16, 2026.
https://www.ncbi.nlm.nih.gov/books/NBK531474/

McKee MD, Veillette CJH, Hall JA, et al. A multicenter, prospective, randomized, controlled trial of open
reduction-internal fixation versus total elbow arthroplasty for displaced intra-articular distal humeral
fractures in elderly patients. J Shoulder Elbow Surg. 2009;18(1):3-12. doi:10.1016/j.jse.2008.06.005
Dehghan N, McKee MD, Nauth A, et al. Total elbow arthroplasty for distal humerus fractures in elderly
patients: results of a randomized controlled trial at a mean follow-up of 12.5 years. J Orthop Trauma.
2019,33(10):513-520. doi:10.1097/BOT.0000000000001516

Githens M, Yao J, Sox AH, Bishop J. Open reduction and internal fixation versus total elbow arthroplasty
for the treatment of geriatric distal humerus fractures: a systematic review and meta-analysis. J Orthop
Trauma. 2014,28(8):481-488. doi:10.1097/BOT.0000000000000050

Jordan RW, Saithna A, Duckworth AD, et al. Total elbow arthroplasty versus plate fixation for distal
humeral fractures in elderly patients: a systematic review and meta-analysis. Shoulder Elbow.
2018;10(1):66-73. doi:10.1177/1758573217729678

Allen J, Hume MC, Fox J, et al. Outcomes at mean follow-up of four years following AO type-C distal
humerus fracture treatment in patients over 50 years old. Bone Jt Open. 2024;5(9):748-758.
doi:10.1302/2633-1462.59.BJO-2024-0065.R1

Phadnis J, Watts AC, Bain GI. Elbow hemiarthroplasty for the management of distal humeral fractures:
current technique, indications and results. Shoulder Elbow. 2016;8(3):171-183.
doi:10.1177/1758573216647907

Bryan RS, Morrey BF. Extensive posterior exposure of the elbow. A triceps-sparing approach. Clin
Orthop Relat Res. 1982;(166):188-192.

AO Surgery Reference. Transolecranon approach to the distal humerus. AO Foundation. Accessed June
16, 2026. https://surgeryreference.aofoundation.org/orthopedic-trauma/adult-trauma/distal-
humerus/approach/transolecranon-approach

Spierings KE, van Kessel MA, Eygendaal D, et al. Complications of olecranon osteotomy in the treatment
of distal humerus fracture. JSES Int. 2022;6(5):761-767. doi:10.1016/].jseint.2022.05.012

Lanham NS, Turcotte JJ, Hendrix ST, et al. Olecranon osteotomy exposure for distal humeral fracture
fixation: implant removal and complications. J Orthop Trauma. 2024;38(7):e283-e288.
doi:10.1097/BOT.0000000000002814

Medical Research Archives | https://doi.org/10.18103/mra.2026.0405 16



https://doi.org/10.18103/mra.2026.0405

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

THE EUROPEAN SOCIETY OF MEDICINE

Zhang C, Zhong B, Luo CF. Comparing approaches to expose type C fractures of the distal humerus for
ORIF in elderly patients: six years clinical experience with triceps-sparing approach and olecranon
osteotomy. Arch Orthop Trauma Surg. 2014;134(6):803-811. doi:10.1007/s00402-014-1984-y

Haglin JM, Kugelman DN, Christiano A, Konda SR, Egol KA. Intra-articular distal humerus fractures:
parallel versus orthogonal plating. J Orthop Trauma. 2021:35(10):e386-e393.
doi:10.1097/BOT.0000000000002087

Yu X, Xie L, Wang J, Chen C, Zhang C, Zheng W. Orthogonal plating method versus parallel plating
method in the treatment of distal humerus fracture: a systematic review and meta-analysis. Int J Surg.
2019;69:49-60. doi:10.1016/}.ijsu.2019.07.028

Atalar AC, Demirhan M, Salduz A, Kilicoglu O, Seyahi A. Functional results of the parallel-plate technique
for complex distal humerus fractures. Acta Orthop Traumatol Turc. 2009;43(1):21-27.
doi:10.3944/A0TT.2009.021

Korner J, Diederichs G, Arzdorf M, et al. A biomechanical evaluation of methods of distal humerus
fracture fixation using locking compression plates versus conventional reconstruction plates. J Orthop
Trauma. 2004;18(5):286-293. doi:10.1097/00005131-200405000-00004

Schwartz A, Oka R, Odell T, Mahar A. Biomechanical comparison of two different periarticular plating
systems for stabilization of complex distal humerus fractures. Clin Biomech (Bristol, Avon).
2006;21(9):950-955. doi:10.1016/j.clinbiomech.2006.04.018

Svernlov B, Nestorson J, Adolfsson L. Subjective ulnar nerve dysfunction commonly following open
reduction and internal fixation of distal humeral fractures. J Shoulder Elbow Surg. 2017;26(2):282-288.
doi:10.1016/.jse.2016.09.022

Ruan HJ, Liu JJ, Fan CY, Jiang J, Zeng BF. Incidence, management, and prognosis of early ulnar nerve
dysfunction in type C fractures of distal humerus. J Trauma. 2009;67(6):1397-1401.
doi:10.1097/TA.0b013e3181968176

Garcia-Cepeda |, Delgado PJ, De Prado M, et al. Post-surgical ulnar nerve neuropathy in distal humerus
fractures: in situ decompression versus anterior transposition. J Clin Med. 2025;14(7):2490.
doi:10.3390/jcm 14072490

Sodergard J, Sandelin J, Bostman O. Postoperative complications of distal humeral fractures. Acta
Orthop Scand. 1992;63(1):85-89. doi:10.3109/17453679209154857

Medical Research Archives | https://doi.org/10.18103/mra.2026.0405 17



https://doi.org/10.18103/mra.2026.0405

