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Abstract
The current COVID-19 global pandemic presents a major challenge and unprecedented pressures on health systems. The 
national guidelines in the UK advise non-operative treatment of fractures whenever possible to reduce the risk of surgical 
intervention to both patient and healthcare staff. The elderly population over 70 years are highlighted as a high-risk group in 
this pandemic as well as being often high risk for surgery in general due to co-morbidities. This article reviews the current 
literature regarding treatment of displaced olecranon fractures in the elderly. Literature search of the available databases. 
One randomised controlled trial has been published, comparing operative versus non-operative treatments of olecranon 
fractures in this age group. The study was terminated prematurely due to the high complication rate in the operative group. 
No difference in functional scores was recorded. Other published retrospective case series report good functional outcome 
scores and high satisfaction rates in the majority of patients in whom olecranon fractures were treated non-operatively. 
Non-operative treatment of olecranon fractures in elderly patients seems to be safe and an acceptable management option 
in these unprecedented times.
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Background

During the COVID-19 pandemic, orthopaedic surgeons 
share the responsibility with other specialities to maxim-
ise the use of health services’ resources to provide the best 
possible care for all patients. Changes to standard manage-
ment plans including a shift towards non-operative treatment 
whenever possible have been considered to minimise patient 
exposure to risk of contracting the viral disease and overall 
impact on resources.

There are nearly 12 million (11,989,322) people aged 65 
and above in the UK [1], and such elderly patients often have 
multiple co-morbidities increasing the risk of mortality with 
COVID-19 infection [2–5]. Thin or poor-quality skin and 
soft tissues are risk factors for surgical wound breakdown 
and infection.

Olecranon fractures account for approximately 20% of all 
proximal forearm fractures (approximately 12 per 100,000 
population) [6, 7]. As an intra-articular injury, the tradi-
tional default treatment is to reconstruct the joint surface 
with anatomic reduction, stable internal fixation and early 
mobilisation as per AO (Arbeitsgemeinschaft für Osteo-
synthesefragen) principles [8]. Commonly used surgical 
techniques include tension band wiring (TBW), plate and 
screw fixation or excision of fragment and triceps tendon 
advancement repair [9, 10]. The mean age of patients at the 
time of fracture is higher in females (57 years) compared 
to males (50 years) [6, 7]. Complications of surgical treat-
ment have been reported to be as high as 30% [11, 12], and 
these include wound breakdown, infection and the risk of 
re-operation [10, 13, 14] for either failure of fixation with 
poor-quality bone or removal of prominent symptomatic 
metalwork. The high re-operation rate poses a further sur-
gical and peri-operative risk to older and sometimes frail 
patients.

The alternative to surgical fixation is conservative treat-
ment. This comprises an initial period of rest and immobi-
lisation followed by active mobilisation [12, 15–17]. Prior 
to the COVID-19 pandemic, there was an increasing trend 
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amongst orthopaedic trauma surgeons to recommend such 
non-operative management particularly in patients with mul-
tiple co-morbidities [10, 17, 18].

Despite these unprecedented times, clinical decisions 
should be backed by scientific evidence whenever possible. 
In this review article, we present the most recent available 
evidence.

Methods

Literature search included comparative and observational 
studies that looked at operative (open reduction and inter-
nal fixation (ORIF) using plate and screws or TBW) versus 
non-operative treatments, including all methods of immo-
bilisation (i.e. cast, sling) of displaced (more than 5 mm) 
olecranon fractures in patients above 65 years old. We were 
interested in looking at complications secondary to operative 
treatment and functional outcome with the Disabilities of the 
Arm, Shoulder and Hand (DASH) score.

Literature search

The Cochrane database yielded no records, MEDLINE 
OvidSP revealed eight records, NIHR PROSPERO (inter-
national prospective register of systematic reviews) one 
record (an ongoing review), ClinicalTrials.gov no records 
and the WHO ICTRP (International Clinical Trials Registry 
platform) two records, one terminated prematurely and the 
other still recruiting. We also searched Open Grey for any 
grey literature but returned no results.

As only one randomised controlled trial (RCT) was iden-
tified, the search was expanded to include studies that looked 
at either treatment in this age group. Six other case series 
studies were identified, two reporting surgical treatment and 
four reporting non-operative treatment.

Keywords used in search: exp *Olecranon Process/ or 
olecranon fracture.mp, operat* adj4 versus adj4 non$, surg$ 
adj4 versus adj4 conservative, displac$ adj10 olecranon 
adj10 fracture$, elderly, low demand.

Results

Comparative studies

The comparative evidence between the two treatments 
included one RCT from Edinburgh discussed here and 
another from Australia which is still recruiting.

Duckworth et al. [18] included both ORIF and TBW in 
their operative treatment group depending on fracture con-
figuration. The non-operative group were treated with two 
weeks in a collar-and-cuff sling followed by mobilisation 

supervised by physiotherapists. This trial was terminated 
prematurely due to the high rate of complications observed 
in the surgical treatment arm of the trial. Of 19 participants, 
8 received non-operative treatment and 11 underwent sur-
gery. The termination was due to loss of equipoise amongst 
investigators following the high rate of complications (83%). 
These included infection (10.5% n = 2), loss of reduction 
(54.5% n = 6) and prominent metalwork (27.3% n = 3).

Early termination of the study due to unacceptable com-
plications emphasises the risk of surgery in patients of this 
age. The only complication reported in the non-operative 
group was in a patient who crossed over and underwent 
ORIF of the fracture due to subluxation of the elbow joint 
that became apparent two weeks after injury. The fixation 
subsequently became infected which led to fixation failure 
requiring irrigation, removal of metalwork and prolonged 
course of suppressive antibiotics.

Retrospective cohort studies

Operative treatment

Previous case series studies [10, 13] have reported up to 
30% risk of complication such as painful metalwork, loss 
of reduction and infection with TBW and ORIF using plate 
techniques [11, 12], including high risk of re-operation due 
to prominent or painful metalwork [9, 10, 12, 13]. As a 
result of these concerns, techniques have been developed 
and published using suture techniques [19–21] to fix olec-
ranon fractures without the need for metal implants. Despite 
the theoretical benefits of such treatment, surgeons reported 
complications due to wound infection that required intra-
venous antibiotics [20]. Bateman et al. rated the clinical out-
come of the suture technique as ‘acceptable’ [19]. Although 
some surgeons have adopted such suture techniques for treat-
ment of olecranon fractures in the elderly to avoid sympto-
matic metalware, the risks of anaesthesia and poor soft tissue 
quality remain.

No interventional trials were identified comparing a 
suture technique to other surgical management strategies.

One systematic review in the Cochrane Library compared 
different surgical techniques [9]. They included studies that 
reported plate fixation, TBW, intramedullary fixation and 
olecranon excision and triceps advancement. Due to the 
low quality of evidence, their conclusion was that there is 
not enough evidence to determine the best treatment for 
these fractures with confidence. They also noted that metal-
work prominence remains the most commonly encountered 
problem that often requires further surgery to remove the 
metalwork. The review protocol mentions their intention to 
conduct a subgroup analysis based on participants’ age and 
compare young versus elderly patients which would have 
been informative; however, this was not achievable.
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Non‑operative treatment

Three case series have published the results of non-operative 
treatment.

Veras del Monte et al. [15], in their small series of 12 
patients, reported good outcome in eight patients (66%). 
However, their outcome measure was based on their own 
classification without any validated functional scoring. Non-
operative treatment involved elbow immobilisation for up to 
5 weeks followed by mobilisation.

Gallucci et al. [16] published a bigger case series (26 
patients) of treatment using above elbow cast for 5–7 days 
followed by mobilisation. They used validated functional 
scores. Mean follow-up was 16 months (range 12–26), and 
they reported high satisfaction on visual analogue score 
(VAS) with the majority of patients (85%) developing an 
asymptomatic non-union. Elbow extension power in all 
patients was recorded 4–5/5. The median pain score VAS 
was 1.1 (0 no pain–10 severe pain), and 25 of 28 patients 
obtained good results with the remaining 3 obtaining a fair 
result. The mean Mayo Elbow Performance Index (MEPI) 
score was 95 (range 85–100), with 22 excellent (79%) and 
6 good (21%) results. The limitations of case series studies 
apply to this paper.

Marot et al. [22] included 22 patients in their series. The 
majority of patients (82%) developed asymptomatic non-
union and reported high functional scores with the Mayo 
Elbow Performance Score (MEPS) and the Quick Disabili-
ties of the Arm, Shoulder and Hand (Quick DASH) score. 
Their non-operative treatment involved a sling for 2 weeks 
with analgesia and then mobilisation under the guidance of 
a physiotherapist.

Duckworth et  al. [17] published a retrospective case 
series of 43 patients prior to their RCT. They reported good 
outcome of non-operative treatment in this age group. They 
used the 100-point rating system of Broberg and Morrey 
which is based on motion (40 points), strength (20 points), 
stability (5 points) and pain (35 points). Broberg and Morrey 
score was 83 points (range 48–100 points), with a 72% rate 
of excellent (n = 7) and good (n = 24) outcomes. The major-
ity of patients had asymptomatic non-union (78%), which is 
similar to previously published papers.

All the case series that reported non-operative treatment 
shared limitations including small numbers of patients and 
the inherited limitations of observational studies such as risk 
of bias and confounding. Given the widely held basic prin-
ciple of fracture treatment is early mobilisation to prevent 
stiffness and allow early return to function [8], the treatment 
described by Monte et al. [15] can be considered a major 
limitation as it is unlikely to be recommended by a majority 
of orthopaedic trauma surgeons.

It is worth noting that all of the above-mentioned studies 
have excluded fractures with subluxation or instability of the 

elbow joint, which remains a major challenge for orthopae-
dic trauma surgeons. Ongoing research continues to inves-
tigate this difficult problem.

The protocol for the SOFIE trial (Surgery for Olecranon 
Fracture in the Elderly) has been published, and the results 
are awaited as recruitment continues in Australia [23]. In 
addition, a systematic review has been registered on PROS-
PERO [24] although no results have been published thus 
far. Table 1 summarises studies that reported non-operative 
treatment.

Discussion

NHS (National Health Service) England in collaboration 
with the British Orthopaedic Association (BOA) and Royal 
Colleges of Surgeons have produced clinical guidance for 
the management of trauma patients [25] in these unprec-
edented times of the COVID-19 pandemic. They state that 
‘In patients with injuries that can reasonably be managed 
either operatively or non-operatively … we must explore 
non-operative care first, especially if this avoids admission 
to hospital’.

The BOA also produces Standards for Trauma (BOAST) 
guidelines [26]. These emphasise non-operative treatment 
whenever possible to maximise the use of resources and 
reduce the risk to patients and staff. In vulnerable groups 
such as elderly patients, the risks may outweigh the potential 
benefit of operative treatment.

In addition to the high mortality of COVID-19 associated 
with elderly patients, they are a high-risk group with respect 
to anaesthesia. Surgical fixation of olecranon fractures in 
these patients can be associated with poor fixation in osteo-
porotic bone, wound breakdown and prominent metalwork 
causing soft tissue irritation which might require a second 
procedure [13, 27–30]. Umer et al. [13] described complica-
tions up to 30% in their case series including persistent pain 
in 16% and reduced range of movement in 75%.

Based on the currently available published literature, 
there is not enough evidence to draw any conclusions regard-
ing superiority of any treatment for olecranon fractures in 
this age group. However, the results from these case series 
are important and should not be ignored. The only published 
randomised controlled trial observed a high complication 
rate and was terminated early highlighting the risk of opera-
tive intervention in this age group. Future randomised con-
trolled trials to answer this research question are indeed 
needed. Nonetheless, this might not be ethically possible 
due to exposure of patients in the operative group to poten-
tially significant risks.

These low-demand patients’ main priority is to be able 
to execute their daily activities and function satisfactorily. 
Despite the limitations of the above-mentioned studies, the 
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majority of patients that have been treated non-operatively 
developed asymptomatic non-union. Patients were tolerant 
of such fracture non-union and able to maintain functional 
pain-free elbow movement. Functional scores and patient 
satisfaction were also reported to be good to excellent. 
These results make risks of surgery hard to justify in this 
age group.

Suture fixation techniques [19–21] can provide a good 
solution for the elderly patients, in terms of reducing the sur-
gical risks related to metalwork. But the other risks related 
to anaesthesia, poor soft tissue envelope, wound healing and 
post-operative medical risks remain significant.

The primary goals of non-operative treatment are analge-
sia and early mobilisation. Prolonged period of immobilisa-
tion does not seem to offer any extra benefits and will expose 
patients to joint stiffness and further significant morbidity. 
There is not enough evidence to suggest any superiority of 
either plaster of Paris or sling immobilisation. Again, there 
is not enough evidence to suggest benefit from formal physi-
otherapy. In our institution, initial immobilisation using a 
sling in the first week to reduce pain is followed by mobilisa-
tion as pain allows and seems to be well tolerated by patients 
allowing early movement and functional independence.

Conclusions

In view of the currently available evidence, non-operative 
treatment of displaced olecranon fractures in the elderly 
seems to be safe and certainly an appropriate option for 
patients during the COVID-19 pandemic and should be 
considered in all circumstances going forward.
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