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The Coronavirus Disease (COVID-19) has been 
identified as the cause of a rapidly spreading respira-
tory illness in Wuhan, Hubei Province, China in early 
December 2019. Since then, the free movement of 
people has decreased. The trauma-related injuries 
and the demand on the trauma and orthopaedic 
service would be expected to fall. The aim of this 
study to examine the impact of the COVID-19 
pandemic on a level 1 Trauma Centre in the Republic 
of Ireland (ROI). Patients admitted to the Trauma & 
Orthopaedic (T&O) Department at Cork University 
Hospital (CUH) and the South Infirmary Victoria 
University Hospital (SIVUH), and their associated 
fracture patterns and management, between 01/03/20 
and the 15/04/20 were documented and compared 
to the patient admissions from the same time period 
one year earlier in 2019. The total number of T&O 
operations performed decreased by 10.15% (P= 
0.03)between the two time periods. The number 
of paediatric procedures fell by 40.32% (P= 0.15). 
Adult Distal radius and paediatric elbow fractures 
(excluding supracondylar fracture) increased by 
88% and 13% (P= 0.19), (P= 0.04) respectively. Hip 
fractures remained the most common fracture-type 
admitted for surgery. The COVID-19 crisis has to lead 
to a decrease in the total numbers of trauma surgeries 
in a major trauma centre in the ROI. This decline is 
most evident in the number of paediatric and male 
adult patients presenting with fractures requiring 
operative management. Interestingly, fractures 
directly related to solo outdoor activities, such as 
running or cycling, as well as simple mechanical falls 

like ankle, distal radius, elbow, and hand fractures 
all increased. Irish males were more compliant with 
outdoors restrictions than females.

Keywords : COVID-19 ; pandemic ; trauma ; orthopae-
dics ; surgery ; Ireland.

INTRODUCTION

The COVID-19 pandemic is a catastrophic global 
healthcare crisis that started in Wuhan, China, in 
late 2019 (2,36), and has spread at an exponential 
rate worldwide (1), extending as far as the United 
States (19) Australia (30) and Italy (18). The World 
Health Organization (WHO) identified this new 
coronavirus outbreak as a global health emergency, 
seeking international help in an effort to control 
this epidemic (10). Healthcare systems have been 
stretched physically, financially, and mentally in an 
effort to curtail this crisis with damage-limitation 
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at the forefront of these measures. These efforts 
declared themselves in many different ways, from 
redeploying healthcare staff (22) to building new 
temporary hospitals in days and weeks (4). Most 
countries have introduced compulsory partial or 
total lockdown. The Irish Government introduced 
mandatory restrictions to outdoor activity in an 
effort to deter the spread of COVID-19 from March 
1st 2020. This was followed by total lockdown 
of the country which was introduced at the end 
of March 2020 with the initial lockdown period 
intended for 2 weeks but this was extended to the 
end of May 2020. Total lockdown consisted of the 
closure of schools and universities, all factories, 
most workplaces not deemed essential, and a 
complete ban on social/family gatherings in houses 
or gardens. The entire population was asked to 
restrict movement to within a 5km radius of their 
homes and stay at home. Weddings were limited to 
25 people, and bars/restaurants can serve takeaway 
food/beverages exclusively until the end of 2020 
(32). The number of people outdoors decreased, 
and with it, the number of accidents related to 
outdoor-activities also declined with high rate of 
restrictions obligation among people. The Royal 
College of Surgeons of Ireland (RCSI) published 
new guidance for surgical prioritisation. It classified 
Surgeries into four categories according to the level 
of urgency.  Priority level 1a refers to an emergency 
that needs surgery within 24 hours. Priority level 1b 
is for the urgent operation needed with 72 hours. 
Priority level 2 is for surgery that can be deferred 
for up to 4 weeks. Priority level 3 Surgery can 
be delayed for up to 3 months and priority level 
4 refers to surgery that can be delayed for more 
than three months (31). Consequently, all elective 
cases have been postponed to limit the demand on 
health-care resources and to keep the hospital beds 
available, if needed, for emergency admissions. 
Other countries such as Singapore, Australia and 
New Zealand employed different approaches with 
the same principles that were based on clinical 
urgency, patient and health-care worker protection 
and conservation of health-care resources (22,33) . 
The relationship between this COVID-19 epidemic 
and Orthopaedic surgery appears disparate when 
compared with other medical specialities such as 

Infectious Diseases, Emergency Medicine, and 
Internal Medicine. However, as part of the larger 
health-care ecosystem, Orthopaedic surgeons also 
have a role in this pandemic. This study was con-
ducted to measure the effect this crisis was having 
on a level one Major Trauma Centre in the Republic 
of Ireland (ROI). 

PATIENTS AND METHODS

This is an observational study examining the 
number of patients admitted to the Trauma and 
Orthopaedic (T&O) department at Cork University 
Hospital (CUH) and the South Infirmary Victoria 
University Hospital (SIVUH) over a 6-weeks period 
between the 01/03/20 and 15/04/20. Our inclusion 
criteria were any patient presented to the emergency 
department (ED) of the CUH and required surgical 
intervention by the trauma and orthopaedics depart-
ment’s team. Our exclusion criteria were all trauma 
patients that were treated conservatively. Patient 
fracture types and management patterns were 
documented and subsequently compared to the 
patient data from the same time window in 2019.

CUH is a level 1 trauma centre , it is the only 
hospital in Cork that manages T&O. The city 
of Cork covers a total surface area of 820 square 
kilometres in the south of ROI. The population 
density is approximately 3,300 individuals per 
square kilometre in the city, and this density drops 
to about 480 per square kilometre when looking 
at the metropolitan area. The current population 
is 417,211, with 206,953 males and 210,258 
females (9). Typically, pre-pandemic, all trauma 
surgeries were performed in two operating rooms 
(OR) at CUH daily except at weekends and on 
public holidays ; during which only one OR was 
available. SIVUH was used solely for elective 
cases. Since the advent of this crisis, CUH has but 
one dedicated OR for T&O surgery that is kept 
exclusively for elderly medically unwell patients, 
mostly accounted for by hip fracture patients. The 
reasoning behind this approach was based on the 
literature documenting the fact that older patients 
with medical co-morbidities are more adversely 
affected by COVID-19 infection owing to their low 
functional reserves and weakened immune systems 
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(11,30,35). Two ORs at the SIVUH have been made 
available for all other trauma cases ; all electives 
surgeries were postponed. In the Trauma & Ortho-
paedic Department. there was a shift towards more 
conservative management of some fractures, where 
at all possible, especially distal radius fractures in 
keeping with international guidelines (13,14). Owing 
to COVID-19 restrictions imposed by Infection 
Prevention Control and Anaesthetic teams, peri-
operative times also increased.

Demographic data, medical history, and clinical 
and radiological data at presentation were collected.

Statistical analysis was performed using the 
software package Statistical Package for the 
Social Sciences (SPSS) Version 26.0.0 (SPSS Inc., 
Chicago, IL, USA) (28). To determine the statistical 
significance of a test a P value of ≤ 0.05 was set 
(34). Continuous variables are presented as mean 
with standard deviation ; categorical variables are 
presented as count (percent). Independent two-
sample  t  test and Chi-square test were used as 
appropriate to compare groups. 

RESULTS

In total, 505 patients across the two time periods 
requiring acute surgery were included. The total 

number of operations decreased by 10.15%, from 
266 to 239 in the same time period last year. This 
was a statistically significant difference (P=0.03). 
No significant changes in the total number of 
patients between March 2019 and 2020 (172 and 
174 respectively), however, the main changes 
were between April 2019 and 2020, (94 and 65 
respectively). The percentage of reduction was  
30.85%, (P=0.11). Interestingly, some specific 
operation numbers increased, such as distal radius 
fracture in the adult population. The incidence of 
these rose from 18 to 34, reflecting an 88.88% 
increase (P = 0.19). In addition to these fractures 
in the adult population, A breakdown of operative 
numbers and population data can be found in Table 
1 and (Fig 1 and 2).

The females to male ratio were changed from 147 
and 119 in 2019 to 147 and 92 in 2020. The reduction 
was only among the male population (22.69 %). The 
principal reduction in the numbers of males was 
mainly in April 2020 from 45 to 21 (53.34 % ), P = 
0.11, which reflects that the Irish males were more 
compliant with outdoors restrictions than females.

In the period from 1st of March to the 15th of April 
2019, the total numbers of patients with hip fractures 
were 66, 43 females and 23 males. The mean age 
was 77.9 ±10.5 years. For the same period in 2020, 
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Figure 1: the total numbers of surgeries per region with comparison between the March 2019 and 2020 and the first half of April 2019 

and 2020, SCF(supracondylar fracture), Peads ( paediatrics). 
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Figure 1. — The total numbers of surgeries per region with comparison between the March 2019 and 2020 and the first half of April 
2019 and 2020, SCF(supracondylar fracture), Peads (paediatrics).
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contrast to the ankle fracture that slightly increased 
by 9.09% from 33 to 36 (P= 0.2). Additionally, the 
open tibial fracture showed non-significant drop 
from 4 to 2, (P=0.2).

The total number of adult’s trauma was sur-
prisingly increased by 23.07 from 65 (31 women 
and 34 men) to 80 (47 women and 33 men ), (P= 
0.6).all the increase was among ladies while the 
number of males slightly decreased from 34 to 
33.The elbow and hand slightly increased from 15 
and 14 to 17 and 15 respectively, however the distal 
radius fracture almost doubled from 18 to 34 ( P= 
0.1).  

DISCUSSION 

Trauma and Orthopaedic practice worldwide 
has been markedly affected by this viral outbreak. 
In Ireland, the RCSI has postponed all elective 
surgeries to allow hospitals to keep beds for the 
treatment of patients with confirmed or suspected 
COVID-19 (31). In contrast, hospitals in Singapore 
have kept both orthopaedic oncology surgeries and 
surgical day cases (requiring  < 23 hours of hospital 
stay). These include arthroscopies (knees, shoulders 
and ankles) and simple day procedures such as 
soft-tissue surgical procedures and elective implant 
removals (10) .

the total numbers of hip fractures dropped to 54, 
38 females and 16 males, the mean age was 77.9 ± 
16.5. The overall reduction was 18.18% (P=0.06). 
Of note, the decline was mainly in the men patients 
(30.43 %) from 23 to 16. In comparison to the 
females that show a sort of stability, the reduction 
percentage was only 11.6 %, from 43 to 38.

The number of operations performed on children 
fell from 62 to 37, denoting a 40.32% reduction (P = 
0.15). However, paediatric elbow fractures without 
supracondylar fracture (SCF) also increased from 
15 to 17 ; a rise of 13.33% from the year earlier (P= 
0.04).The SCF was decreased by 25% from 8 to 6 
(P= 0.09). The distal radius fractures dropped nearly 
to half ,52.93 from 17 to 8 (p=0.2)

The total numbers of lower limb trauma that 
included fracture femur, knee, tibia, ankle and foot 
fell  from 66 (41 females and 25 male) to 52 (36 
females and 16 male).Notice worthy, there were 
36% reduction in the number of male (from 25 
to 16), (P=0.1),in comparison to 12.19 % only in 
the female population ( from 41 to 36), (P=0.4). 
After exclusion of ankle and open fractures, the 
remaining lower limb injuries dropped significantly 
by 51,72% from 29 to 14, (P= 0.2).Also most of 
reductions were among the men ( from 13 to 4) , 
that represents 69.23%, however , only 37.5%. In 
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Figure 2: the percentage of reduction of numbers of surgery 
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Individual/solo sporting activities like running 
and cycling were not prohibited which are the main 
reasons for fractures of the ankle, elbow, hand and 
distal radius (6,7). In this study, the number of these 
fractures increased by 9.09%,13.33%, 7.14 %, and 
88.88%, respectively. Of note,  the numbers of 
cycling-related major trauma in Ireland has been 
growing in recent years (8,17). The number of long 
bone fractures such as humerus, femur and tibia 
fractures documented also fell ; possibly because 
these fracture types usually require high energy 
trauma (5), accounted for mostly by Road Traffic 
Accidents (3). There was also a reduction in hip 
fractures by 18.18% (P =0.06), but these remained 
the most common fracture type warranting surgery 
(16).

Interestingly, the number of females requiring 
T&O Surgery between the two time periods 
observed was precisely the same. Any reduction in 
overall numbers was accounted for by the fall in the 
number of adult male patients only, down from 119 
to 92 denoting a 22.69% decrease ( P-value =0.08). 
The Irish incidence of male hip fractures is less than 
that of females (16). which is consistent with the hip 
fracture patterns worldwide (15).

The authors acknowledge that a limitation of 
this study is the collection of data from one centre 
only. Multi-centre studies with larger cohorts are 
warranted to add to the growing body of literature 
documenting the impact of COVID-19 on T&O 
surgery not only locally, but internationally.

CONCLUSION

The COVID-19 crisis has led to a decrease in 
the total numbers of trauma surgeries in a level one 
Major Trauma Centre in the ROI when compared to 
the same time period one year prior. This reduction 
is a result of the decline in the number of paediatric 
and male adult patients presenting. However, 
fractures directly related to individual/solo outdoor 
activities such as running or cycling, and fractures 
as a result of mechanical falls such as ankle, distal 
radius, elbow, and hand fractures demonstrably 
increased. 

Some authors suggest the implementation of 
novel technologies such as wearable sensors (12,27) 
and the use of videoconferencing (25) tools to 
monitor patient outcomes remotely (e.g., knee range 
of motion after knee arthroplasty) to minimise the 
numbers of patients presenting to the hospital (10). 
We have successfully used technology-assisted 
rehabilitation (e.g., online educational platforms, 
video assisted physiotherapy and rehabilitation ) that 
demonstrated a significant improvement in patient 
satisfaction, pain, and outcome scores (20,21,26).

Before this crisis, total compliance in CUH 
with guidelines such as the British Orthopaedic 
Association Standards for Trauma (BOAST) and the 
National Institute for Health and Care Excellence 
(NICE) guidelines ultimately could not be achieved, 
especially regarding the time to surgery in ankle and 
hip fracture patients. This failure to comply with 
the a fore mentioned guidelines was attributed to 
the high number of patients requiring surgery daily 
which  usually exceeded the capacity of two ORs. 
According to BOAST for ankle fractures and NICE 
guidelines for hip fractures , patients should have 
surgery the same day or the following day(23,29). 
Since the advent of COVID-19, and the decision to 
postpone electives cases, which has directly lead to 
an increased capacity facilitated by the availability 
of three T&O ORs, waiting times have dramatically 
decreased, and compliance with these guidelines is 
much improved. 

The COVID-19 pandemic has impacted the 
numbers of T&O surgeries performed in a level 1 
Major Trauma Centre in the south of the ROI but not 
to a massive extent. While statistically significant, 
only a 10.15% decline between the two time 
periods was observed (P-value=0.03). Interestingly, 
and perhaps expected, the number of operations 
performed on children decreased by 40%. School 
closures and  government-mandated cessation of 
all outdoor group activities, organised sports and 
decreased playground use (32,7). likely explain this 
decline in paediatric fracture presentations. The 
most common reason for supracondylar fractures, 
which have fallen by 25% in this observational 
study, are falls from playground equipment and falls 
from a standing height (7,24).
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