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ABSTRACT

Background: The 2019 novel coronavirus disease (COVID-19) pandemic made a significant impact on daily
traumatic orthopedic practice. Specifically, recent studies reported a notable reduction in traumatic hip and lower
extremity orthopedic case admission. This study aims to examine the impact of the COVID-19 pandemic on
traumatic hip and lower extremity orthopedic cases and surgery compared to the pre-pandemic period.

Methods: A systematic literature search was conducted through PubMed, ScienceDirect, and Cochrane Library,
published up to January 2022 following the PRISMA guideline. We assessed the study quality using the Newcastle-
Ottawa scale (NOS). The primary outcome analyzed in this study was traumatic hip and lower extremity admission
case number and surgical case number, both measured as risk ratio (RR) with 95% confidence intervals (ClIs).
The analysis was performed using Review Manager 5.4 and STATA 17.

Results: A total of 17 studies met the inclusion criteria for the analysis. The overall analysis reported an estimated
52.7% reduction in traumatic hip and lower extremity admission during the COVID-19 pandemic, which was
indicated by our pooled analysis (RR 0,89, 95% CI 0.82, 0.96, p=0.002). Meanwhile, there is no significant
difference for the surgical cases (RR 1.01, 95% CI 0.94, 1.08, p=0.80). Egger’s test result showed no evidence
of small-study effects (p=0.22).

Conclusion: This study showed that traumatic hip and lower extremity admission significantly decreased during
the pandemic period compared to the pre-pandemic period. Meanwhile, the surgical case was not significantly
affected
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INTRODUCTION

The 2019 novel coronavirus disease (COVID-19)
outbreak is an ongoing global pandemic caused by the
SARS (severe acute respiratory syndrome) CoV-2
virus.! It has rapidly spread to more than 200 countries
and territories worldwide, infecting around six million
people.? This outbreak has caused a shift of habit in the
population that people tend to stay at home. This
outbreak started from the report of the first case at the
end of December 2019 in the city of Wuhan. The
Chinese people had a great reaction trying to contain the
virus in a first red zone, progressively blocking the
social and work activities in the whole country
andactivating extraordinary health measures such as the
construction of new “COVID-19” hospitals.’

The initial rapid increase in the number of cases had a
huge impact on worldwide medical and public health
institutions.* Subsequently, the government took a series
of measures to respond to the outbreak, including the
establishment of new hospitals for infected patients and
square cabin hospitals to quarantine suspected patients.
A strategy of community quarantine was also widely
adopted in urban populations for medical observation.*

Furthermore, governments across the world, have put in
place various restrictions on the mobility of populations
to limit the spread of COVID-19.° For example in
France, the authorities decided to impose a lockdown
period for three months to reduce contact rates in the
population.® As the population is confined, a major
decrease in road traffic, workers at risky workplaces,
and outdoor leisure activities were observed.
Conversely, the risk of domestic accidents and acts of
violence seemed to increase. These social changes can
have an impact on the type of lower extremity injuries
requiring emergency room.

There is much demand for hospitals to suspend their
elective surgery case.” In addition, orthopedic scientific
societies published guidelines specific to orthopedic
surgery during the COVID-19 outbreak and developed
protocols for evaluating which operations should be
done urgently and which should be delayed.*® In the
end, surgeons have been redeployed to different units to
provide medical and paramedical assistance in
emergency departments, COVID-19 units, and intensive
care units.'"’ In Paris hospitals, for example, surgical
activity has drastically decreased. As much as 65% less
activity in scheduled orthopedic surgery was

observed.!!

The present study was performed to evaluate the impact
of the COVID-19 pandemic on activity related to the
emergency case in hip and lower extremity trauma,
specifically the surgical case.

MATERIALAND METHODS

A literature search was performed across electronic
databases, such as Cochrane Library, PubMed, and
Science Direct published up to January 2022. The
literature search was performed according to the
preferred reporting items for systematic reviews and
meta-analysis(PRISMA) guidelines.

ELIGIBILITY CRITERIA

Study inclusion criteria were all-accessible retrospective
studies written in English, studies evaluating the impact
of COVID-19 on hip and lower extremity trauma cases,
andstudies published in the past three years. Meanwhile,
the exclusion criteria were inaccessible full text and
irrelevant outcomes. The evaluated outcomes should
include at least one traumatic hip and lower extremity
admission case number or surgical case number.

DATACOLLECTION & STATISTICAL ANALYSIS

All studies were included based on eligibility criteria
assessed using the Newecastle-Ottawa scale (NOS).
Study heterogeneity was evaluated using the I* test. We
considered a quantitative analysis as statistically
significant if the p-value is less than 0.05. All analyses
were performed using statistical software STATA 17 and
Review Manager 5.4.

RESULTS

The article selection process was carried out according to
PRISMA guidelines. Initial study searching resulted in
128 articles, which all were processed using the EndNote
application for study duplication. According to our
inclusion criteria, the remaining 92 studies were then
assessed manually by all authors. As many as 28 articles
were further analyzed for eligibility, resulting in
seventeen studies analyzed for final qualitative and
quantitative analysis.
1. Traumatic Hip & Lower Extremity Admission Case
Actotal of 17 studies met the inclusion criteria for the
first outcome pooled analysis. The overall analysis



Examining the 2019 Novel Coronavirus Disease (COVID-19) Pandemic on Traumatic Hip and Lower Extremity
Orthopedic Cases: A Systematic Review and Meta-analysis

Author Year Country Study Design Average Age in Years (Mean+SD)
Pre-Pandemic During Pandemic

Alonso, et al 2020 | Spain Retrospective 58.45+16.78

Andreozzi, et al 2020 | Italy Retrospective 51.9+24.8 41.4+£25.7

Frink, et al 2021 | Germany Retrospective 45.13 £23.61 50.53 +23.85

Giuntoli, et al 2020 | Italy Retrospective N/A N/A

Hampton, et al 2020 | United Retrospective 55 +£10.62 66 £9.25
Kingdom

Heaps, et al 2021 | USA Retrospective N/A N/A

Karia, et al 2020 | United Retrospective 57+13.19 70.5 +9.44
Kingdom

Lubbe, et al 2020 | USA Retrospective 45 +23.5 449 +24

Luceri, et al 2020 | Italy Retrospective 41.2+23.5 56.3+£23.9

Mitcovic, et al 2020 | Serbia Retrospective 66.1 £15.6 63.7 £ 18.1

Park, et al 2020 | United Retrospective 43.5+19 50+20
Kingdom

Reddy, et al 2020 | India Retrospective N/A N/A

Ribau, et al 2021 | Portugal Retrospective 67.1 +£20.5 70.7 +£19.8

Sugand, et al 2020 | United Retrospective 52.2+27.9 55.8+27.9
Kingdom

Waghmare, et al 2020 | India Retrospective N/A N/A

Wong, et al 2020 | Australia Retrospective N/A N/A

Yu, etal 2020 | China Retrospective 76.7+12.4 77.3+14.9

reported an estimated overall 52.7% reduction in

Table 1. Summary of the study included in the meta-analysis.

2. Traumatic Hip & Lower Extremity Admission Case

traumatic hip and lower extremity orthopedic case
admission during the COVID-19 pandemic.

Pooled analysis in figure 1 showed a significant
reduction in traumatic hip and lower extremity
admission cases between the pandemic era and
before the pandemic era (RR 0,89, 95% CI 0.82,
0.96, p=0.002). A random-effect analysis model was
chosen because of significant heterogeneity in both
groups (I’=68%).

Six studies, including 2384 participants, allocated
into the COVID-19 pandemic group (n=821) and
pre-pandemic COVID-19 group (n=1563) described
the traumatic hip and lower extremity surgical case.
However, in the perspective of traumatic hip and
lower extremity surgical cases, the pooled
analysis didnot show any significant difference
between bothperiods (RR 1.01, 95% CI 0.94,
1.08,p=0.80). A random-effect model was selected
for the
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calculation due to significant heterogeneity among
the trials (I>=37%). Egger’s test result showed no
evidence of small-study effects (p=0.22).

DISCUSSION

The COVID-19 pandemic quickly spread around the
world in early 2020, leading to major changes in
healthcare delivery.” In this study, it is shown that covid
reduced the number of traumatic cases in hospital
admission by 52.7% when compared to the pre-
pandemic period, especially for hip and lower extremity
trauma.

Consequently, as the Government restricted people's
outdoor activity during the pandemic, the number of
traffic accidents on the road was decreasing. Nunez et al.
reported a 78.6% reduction in traffic accident
admissions at a tertiary trauma center in Spain.'* Other
studies from Italy, the UK, India, and the USA
confirmed these findings with similar data.'>'*'> These
findings are from a study by, Zhu et al., which reported
that the highest cause of the trauma is due to traffic
accidents on the road.'®

Similarly, there was a decrease in the number of sports
injuries that could be attributed to the cessation of
outdoor activity.'” This is also illustrated by several
articles that during the pandemic, people's activities

outside the home are notably reduced, while the cause of
the trauma cases in hospitals often comes from road
accidents.

Data obtained from Giuntoli et al. shows a 57.2%
decrease in domestic accidents, but on the contrary,
according to Andrea et al., the number of domestic hand
and wrist injuries increased threefold.'®!" It is likely that
this increase was because people spent more time at
home. Besides, people injured at home might not seek
healthcare due to fear of contracting COVID-19. Some
injuries might require immediate local treatment, so
telemedicine could be an option for providing safe and
effective healthcare services in the outpatient setting.?

In this study, it was also found that even though the
number of trauma visits in the hospital was decreasing
and there was a relative decline in surgical cases, in
quantitative analysis there is no significant difference in
the pre-pandemic and during the COVID-19 pandemic
period for surgical cases.

There are still few studies that report the number of hips
and lower trauma surgery cases during the COVID-19
pandemic, which is a limitation of this study. In addition
to the lack of exclusion criteria and low evidence from
the included studies. Most research specifically referred
to the first major wave of the COVID-19 pandemic. As a
result, the impact may seem excessive in the current

Pre COVID-19  COVID-19 Risk Ratio Risk Ratio

Study or Subgroup Events Total Events Total Weight [V, Random, 95% CI IV, Random, 95% CI

Alonso 2020 46 79 22 36 36% 0.95[0.69, 1.31]

Andreozzi 2020 293 995 65 204 55% 0.92[0.74, 1.15]

Frink 2021 100 358 98 324 5.3% 0.92[0.73, 1.17]

Giuntoli 2020 130 270 130 218 7.1% 0.81[0.68, 0.95]

Hampton 2020 79 198 55 101  5.0% 0.73[0.57,0.94] *

Heaps 2021 1038 1917 522 913 10.0% 0.95[0.88, 1.02] —

Karia 2020 64 177 58 112  4.6% 0.70 [0.54, 0.91] *

Lubbe 2020 238 510 219 431 8.2% 0.92[0.81, 1.05] —_—

Luceri 2020 247 554 199 320 8.4% 0.72[0.63,0.81] ————

Mitcovic 2020 90 106 73 86 8.5% 1.00 [0.89, 1.13] ———

Park 2020 76 162 41 87 44% 1.00 [0.76, 1.31]

Reddy 2020 1157 2020 415 754  9.9% 1.04[0.97, 1.12] 1T

Ribau 2021 181 788 82 246 57% 0.69[0.55, 086

Sugand 2020 92 302 24 97 2.8% 1.23[0.84, 1.81] >
Waghmare 2020 35 110 14 39 18% 0.89 [0.54, 1.46] *

Wong 2020 32 116 26 110 2.2% 1.17 [0.75, 1.82] >
Yu 2020 115 196 78 112 7.0% 0.84[0.71, 1.00] -

Total (95% CI) 8858 4190 100.0% 0.89 [0.82, 0.96] .

Total events 4013 2121

Heterogeneity: Tau? = 0.01; Chi2 = 49.25, df = 16 (P < 0.0001); I = 68% 0%7 5 35 ! 152 155
Test for overall effect: 2= 3.16 (P = 0.002) Favours [Pre-COVID-19] Favours [COVID-19]

Figure 1. The forest plot of the COVID-19 pandemic affects the traumatic hip and lower extremity admission cases
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Pre COVID-19 COVID-19 Risk Ratio Risk Ratio
Study or Subgroup  Events  Total Events Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Alonso 2020 28 46 12 22 24% 1.12[0.71,1.74]
Giuntoli 2020 72 130 61 130 84% 1.18[0.93, 1.50] 1
Heaps 2021 629 1038 298 522 60.3% 1.06[0.97, 1.16] Tl
Park 2020 48 76 27 41 6.1% 0.96[0.73, 1.27] S
Ribau 2021 118 181 63 82 18.8% 0.85[0.72, 1.00] — =]
Sugand 2020 48 92 16 24  40% 0.78[0.55, 1.10]
Total (95% CI) 1563 821 100.0% 1.01[0.94, 1.08] <P
Total events 943 477
Heterogeneity: Chiz = 9.84, df = 5 (P = 0.08); I? = 49% 0{5 0?7 i 1’_5 2

Test for overall effect: Z = 0.26 (P = 0.80)

Favours [Pre COVID-19] Favours [COVID-19]

Figure 2. Forest plot of the COVID-19 pandemic effect on traumatic hip and lower extremity surgical case

situation. A major strength is multivarious of the
included literature, which can provide an overall view
and point of view on the impact of the COVID-19
pandemic on hip and lower extremity trauma cases and
surgery. Our Suggestions for the next studies with
broader demographics are needed to improve the
accuracy of the existing studies with more updated
timelines.

CONCLUSION

During the COVID-19 pandemic, there was a significant
decrease in the admission of patients with hip and lower
extremity trauma when compared to the pre-pandemic
period, although the number of hips and lower extremity
surgeries was not significantly affected.
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