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ABSTRACT

Background: This study examines the adverse effects of COVID-19 pandemic on pediatric
orthopedics globally, including decreased patient admissions. The adverse effects of pandemic
on pediatric orthopedic patients and surgeries have not been determined. This study aims to
conduct a comprehensive systematic review and meta-analysis to investigate the specific impact
of COVID-19 pandemic on pediatric orthopedic admissions and surgical cases.

Methods: A thorough examination of published literature was performed by searching databases
such as PubMed, ScienceDirect, and Cochrane Library, using PRISMA guidelines, and limiting the
search to articles published up to January 2022. The primary focus of this review was to inspect the
ratio of admission and surgical cases, expressed as a risk ratio (RR) with a 95% confidence level.
The study also evaluated any variation among outcomes using the I? test and examined potential bias
using the Egger test. The study findings were calculated using Review Manager 5.4.

Results: Fifteen studies were reviewed, revealing a 70% decrease in pediatric orthopedic admissions
during the pandemic but no significant difference in admissions between the pandemic and pre-pan-
demic eras (RR 1.08, 95% CI 0.76-1.54, p=0.66). Furthermore, in the perspective of the pediatric
orthopedic surgical case, the pooled analysis also did not show any significant difference between
both periods (RR 1.05, 95% CI 0.95 to 1.17, p=0.35). Egger's test result showed no evidence of
small-study effects (p = 0.22).

Conclusion: This study found that the number of children admitted for orthopedic surgeries and

other orthopedic treatments was not greatly impacted during the COVID-19 pandemic.
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INTRODUCTION

The emergence of the 2019 novel coronavirus
disease (COVID-19) outbreak has been a global
endemic since December 2019. The etiology
of the disease is caused by the SARS (Severe
Acute Respiratory Syndrome) COV-2 virus. It is
a highly contagious virus that can infect rapidly
in various nations and territories, infecting many
people, with a total of over 600 million confirmed
cases worldwide.! The virus was first identified
in Wuhan, China, and promptly became a global

outbreak. Chinese local government took imme-

diate action to prevent the virus from spreading,
such as implementing social & work restrictions.
Therefore, people tend to stay at home and even-
tually shift their habits.”

The growing number of infected individuals
caused significant disruptions in global medical
systems and public healthcare.* The government
took several methods, namely establishing new
hospitals for infected patients and square cabin hos-
pitals to quarantine suspected patients. Community
quarantine in urban areas is commonly adopted to
monitor infected individuals' medical conditions

closely.**
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In response to the outbreak, most countries
implemented lockdowns, which closed most
businesses and advocated staying home to limit
the spread of the virus.’ Since the population's
habits changed, overall reported accidents de-
clined because road traffic accidents decreased,
schools closed, and outdoor recreational areas
were prohibited. However, there was an in-
crease in domestic accidents and acts of vio-
lence. This behavior change globally impacted
how injuries and traumas were reported, par-
ticularly in pediatric orthopedic cases requiring
surgery.®

Many hospitals limited or canceled
elective procedures to lower the number of
people needing orthopedic surgery during the
COVID-19 outbreak. Only emergency or urgent
surgeries were performed to avoid a negative
impact on patient outcomes.” Additionally,
orthopedic professional societies developed
guidelines and protocols for determining which
surgeries should be prioritized and which should
be delayed.®® Regarding the emergency time
due to the outbreak, many surgeons transferred

to various units, including emergency rooms,
specialized COVID-19 units, and critical care
units.” This has led to a significant decrease in
scheduled orthopedic surgeries in some areas.
For example, Paris had 65% less activity in or-
thopedic surgeries during the last two weeks of
March."

The changes in disease control measures
and the social behavior of citizens may have led
to shifts in orthopedic admissions in both adults
and children. While the pandemic's impact on
adult populations has been extensively studied,
there is a growing concern about the potential
repercussions on pediatric health. Pediatric or-
thopedic cases represent a substantial portion of
the healthcare needs of the pediatric population.
Timely and appropriately managing these condi-
tions is crucial for achieving optimal outcomes
and preventing long-term complications. Hence,
this study aims to conduct a comprehensive sys-
tematic review and meta-analysis to investigate
the specific impact of the COVID-19 pandemic
on pediatric orthopedic admissions and surgical

cases.
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Figure 1. Flow diagram based on PRISMA Guideline
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MATERIAL AND METHODS

Search Strategy
A systematic study was conducted in PubMed,
ScienceDirect, and Cochrane Library published
up to January 2022 following PRISMA guide-
lines. Pediatric orthopedic patients' admission
and surgeries were assessed by comparing the
pre-pandemic and pandemic eras. This study
evaluates comprehensively a peer-reviewed
manuscript that was written in English. The
boolean keyword used in the literature search
was "COVID-19," "Pediatric Trauma," and
"Orthopedics."

We used PRISMA guidelines to determine
the inclusion criteria. The formula diagram of
PRISMA is shown in Figure 1. In this review, we

include 15 studies for further analysis.

Eligibility Criteria

The primary focus of this review was to inspect
the ratio of admission and surgical cases, ex-
pressed as a risk ratio with a 95% confidence lev-
el. The study also evaluated any variation among
outcomes using the I? test and examined potential
bias in published results using the Egger test. The
study findings were calculated using Review
Manager 5.4.

Study inclusion criteria were as follows:
all accessible retrospective studies were written
in English. Studies that evaluated the impairment
of COVID-19 in pediatric orthopedic trauma
cases and studies published within the last three
years. Studies excluded from the analysis were
those with inaccessible full text and those that
did not pertain to relevant outcomes. Evaluated
outcomes included at least one of the following
parameters: the number of pediatric orthopedic
trauma patient admissions or the number of surgi-
cal cases, both measured as risk ratios with 95%
confidence intervals.

The authors independently screened
the retrieved reports and selected relevant stud-

ies, noting the reasons for excluding ineligible

ones. Duplicate reports were removed using
the EndNote application, ensuring each unique
study was included in the review. In case of
disagreements, a discussion is arranged to reach
a consensus. The authors independently extracted
the study characteristics from the included studies.
The Newcastle-Ottawa scale (NOS)
was applied to gauge the quality of the included
studies, and the I? test was utilized to evaluate
the degree of heterogeneity among the studies.
When the degree of variation exceeded 50%, a
random-effect model was employed for the anal-
ysis. On the other hand, if the degree of variation
was insignificant, a fixed-effect model was se-
lected for the analysis. A quantitative analysis
was considered statistically valid if the p-value
was less than 0.05. The statistical analysis was
performed using Review Manager 5.4, which is
a software developed by Cochrane Collaboration
located in Oxford, The United Kingdom.

RESULTS

The PRISMA guidelines were used for the article
selection process. After searching, 128 articles were
found and processed using EndNote to remove du-
plicates, resulting in 92 studies that met the inclu-
sion criteria. All authors manually assessed these
studies, with 28 articles selected for further analysis.
Ultimately, fifteen studies were chosen for both
qualitative and quantitative analysis.

This study analyzed two outcomes: Pe-
diatric orthopedic trauma admission and sur-
gical cases, calculated as risk ratio since both
were dichotomous data. Ninety-five percent of

confidence intervals were used for calculations.

1. Pediatric Orthopaedic Admission Case

Fifteen studies met the inclusion criteria for
the first pooled analysis of outcomes. The anal-
ysis reported initially that pediatric orthopedic
patients in the pre-pandemic era were 1645 pa-
tients and experienced a decrease considerably

to 491 patients during the pandemic era. In other
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Pre COVID-19 Pandemic  During COVID-19 Pandemic Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight IV, Random, 95% CI v, 95%ClI
Andreozzi 2020 202 985 18 204 88% 2.30[1.46, 3.64]
Dhillon 2020 48 611 26 263 88% 0.79[0.50,1.25) —
Garude 2020 k3l 248 6 109 6.4% 2.27[0.98,5.28]
Hampton 2020 26 354 13 164 7.7% 0.93[0.49,1.76) —
Hernigou 2020 3 201 28 152 48% 0.08(0.03,0.26) +——
Kamaci 2021 339 783 i 245 101% 0.96[0.81,1.12) e B
Karia 2020 32 177 9 12 73% 225[1.12,453) _— e
Luceri 2020 633 2558 62 670 9.8% 2.67(2.09,3.42] . S
Murphy 2020 91 206 56 548  95%  1.10[081,151] —_——
Park 2020 27 162 12 87 1.7% 1.21 [0.64, 2.26] R
Reddy 2020 155 2020 91 754 98% 0.64 [0.50, 0.81] ——
Wong 2020 58 982 59 712 93% 0.71 [0.50,1.01) —
Total (95% CI) 9897 4020 100.0% 1.08 [0.76, 1.54]
Total events 1645 491
Heterogeneity: Tau®= 0.31; Chi*= 116.14, df= 11 (P < 0.00001), F=91% 02 05 1 ¥ z
Testfor overall effect Z= 0.44 (P = 0.66) Favours [Pre Pandemic] Favours [During Pandemid)

Figure 2. Forest plot of COVID-19 pandemic effect on pediatric orthopedic admission case

Testfor overall effect: Z= 0.94 (P = 0.35)
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Figure 3. Forest plot of COVID-19 pandemic effect on pediatric orthopedic surgical case

words, overall, patients reduced by around 70%
in pediatric orthopedic case admissions during the
COVID-19 pandemic.

Pooled analysis showed a significant
reduction in pediatric orthopedic admission
cases between the pandemic era and before the
pandemic era (RR 1.08, 95% CI 0.76 to 1.54,
p=0.66). A random-effect analysis model was
chosen because of significant heterogeneity in
both groups (I>=91%) (Figure 2).

2. Pediatric Orthopaedic Surgical Case

Eight studies were included in this study deter-
mining the pediatric orthopedic surgical case. We
divided into two groups. Before the pandemic,
the surgical case in pediatric orthopedics was 561
patients and showed a decrease in the pandem-
ic era to 253 patients who underwent a surgical
operation. But, in the perspective of the pediatric
orthopedic surgical case, the pooled analysis did
not show any significant difference between both
periods (RR 1.05, 95% CI 0.95 to 1.17, p=0.35).
A random effects design was chosen for the calcu-
lation due to significant heterogeneities between

trials. (1>=45%). Egger’s test result showed no
evidence of small-study effects (p=0.22) (Figure 3).

DISCUSSION

Pediatric injury has contributed to a global health
issue that needs greater attention. Approximate-
ly 950.000 death cases each year in children &
youth below 18 years old are related to injury
and violence.!' Road traffic accident alone is one
of the majority presented injury in children."” In
this study, since the COVID-19 pandemic has
taken place, the number of pediatric injuries
dropped 70% in the pandemic era. The overall
reduction in hospital admissions was because of
the lockdown and stay-at-home policy imposed
by the authorities, and also, people became
afraid of getting infected by COVID-19. Reddy
et al. stated there was a reduction in road traffic
accidents, around 79,7% in India. Other studies
from Italy, Spain, and the USA confirmed these
findings with similar data.'* !> The main contri-
bution to the number of pediatric orthopedics is
caused by road traffic accidents. Thus, reducing
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such incidents would consequently lead to a
decrease in the number of patients requiring
admission to pediatric orthopedics.'®

In addition, the limitation of any outdoor
activities implies pediatric trauma admission.!”
Both the types and mechanisms of injury sustained
have shown little variation over time, although the
World Health Organization stated that falling also
contributes to the number of children's injuries.'
Several studies demonstrated that sport-related
injuries decreased considerably during the pan-
demic.”'®" As the Government limits any outdoor
activities, this policy implies pediatric trauma ad-
mission as well.'” Additionally, patients' fears of
contracting COVID-19 may plague them, leading
them to seek telemedicine consultations over ER
visits to limit in-person contact.”’

Another reason that led to reduced hos-
pital admission was the enactment of various
new regulations related to healthcare facilities.
For example, due to the COVID-19 pandemic,
all non-urgent elective orthopedic surgeries in
the United Kingdom have been postponed in-
definitely. In response to these extraordinary cir-
cumstances, the British Orthopaedic Association
(BOA) and the NHS (National Health Service)
have issued guidance regarding managing or-
thopedic trauma. The focus of this guidance is
to promote non-operative management of frac-
tures when suitable. The rationale behind this
approach is to alleviate the strain on anesthetic
services during the pandemic and to minimize
patients' exposure to COVID-19 in a hospital
environment. The decrease in surgical cases
and admissions can be attributed partially to the
growing preference for non-operative manage-
ment of pediatric trauma.'®

Other studies showed a decrease in
surgical cases and around 57.2% in domestic
accidents.”’ However, as reported by Andreozzi
et al., during the epidemic period, there was a
notable increase in fractures occurring at home,
accounting for 66.2% of cases, compared to
36.3% during the non-epidemic period. These

63

results align with the strict anti-epidemic mea-
sures implemented by the Italian Government,
which resulted in a significant decrease in acute
referrals related to sporting and "on the way"
injuries.”” Hernigou et al. found there was an
increase in trauma among children. The number
of pediatric orthopedic cases that had surgery in
the pandemic increased by 166% compared to
the prior year. Children were experiencing more
trauma regularly since the family spent so much
time at home together. This could contribute to
increases in the chances of child neglect leading
to bone fracture, and the availability of outside
supervision may increase the risk of fracture.”

A 2019 study found that only 2.16% of
affected patients were young and showed symp-
toms. Children may have mild or no symptoms
when infected, but the virus can cause serious
complications during surgery or anesthesia. To
prevent harm to children, prompt treatment is
required, and surgery should not be delayed
when necessary.”” Gaining insights into the patient
flow patterns within a trauma hub emergency de-
partment is essential for improving the manage-
ment of preventive isolation measures for every
patient seeking health care.”

Although there was a noticeable decrease
in pediatric orthopedic admissions, our study
shows that the difference did not reach statisti-
cal significance (RR 1.08, 95% CI 0.76 to 1.54,
p=0.66). Based on our findings, there is a slight
decrease in surgical cases for pediatric orthopedic
patients with no significant difference both sta-
tistically and clinically in the pre-pandemic and
during the COVID-19 pandemic period.

This study requires further exploration
due to the limited number of studies reporting
pediatric trauma cases during the pandemic.
Moreover, the lack of exclusion criteria and
evidence of the included studies are other lim-
itations of this study. Most included studies
took place at the beginning of the first batch of
the COVID-19 pandemic. Therefore, the result

may not reflect the recent pandemic situation.
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This study contains extensive literature that
provides a comprehensive effect of the pan-
demic on pediatric orthopedic patients, which
is a major strength of our study.

CONCLUSION

This study found that the number of children
admitted for orthopedic surgeries and other
orthopedic treatments was decreased but not
significantly impacted during the COVID-19
pandemic.
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