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Background: The Coronavirus disease 2019 pandemic caused the Japanese government to declare a State
of Emergency on April 7, 2020. The aim of this study is to provide an overview of the effects of the
pandemic on surgical cases at a university hospital trauma center.
Methods: An observational study was performed at a trauma center in a tertiary hospital in Tokyo, Japan.
The number of surgeries was compared between two periods: a historical control period (Tuesday April 9
to Monday May 27, 2019) and the period of the Japan State of Emergency due to COVID-19 (Tuesday April
7eMonday May 25, 2020). Information on patient age, gender, and surgical diagnosis, site, and procedure
was collected for cases operated on in each period. The number of trauma surgeries was compared
between the two periods. Data from the two periods were compared statistically.
Results: The total number of surgical cases was 151 in the control period and 83 in the COVID-19 period
(including no cases with COVID-19), a decrease of 45.0%. There were significantly more surgeries for
patients with hip fractures in the COVID-19 period (9 vs. 19, P < 0.001 by Fisher exact test).
Conclusions: During the State of Emergency in Japan, the number of operations for trauma patients at the
trauma center decreased, but surgeries for hip fracture increased.

© 2020 The Japanese Orthopaedic Association. Published by Elsevier B.V. All rights reserved.
1. Introduction

The outbreak of the new coronavirus disease 2019 (COVID-19),
which started in Wuhan, Hubei Province, People's Republic of
China, on December 12, 2019, resulted in 41 hospitalizations in
Wuhan on January 2, 2020, and 2794 cases, including 80 deaths, by
January 26 [1,2]. The pathogen of COVID-19 was initially named
2019-nCoV [3,4], and later renamed severe acute respiratory syn-
drome coronavirus 2 (SARS-CoV-2) by the International Committee
on Taxonomy of Viruses (ICTV) on February 11, 2020.
unkyo-ku, Tokyo, 112-0002,
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tion. Published by Elsevier B.V. Al
The COVID-19 epidemic quickly spread around the world, and
the WHO declared a pandemic on March 11, 2020. The first case of
COVID-19 in Japan was confirmed on January 15, 2020 in a Chinese
man in his 30s with pneumonia who had been living in Wuhan.
Subsequently, the number of positive SARS-CoV-2 cases increased
rapidly in Tokyo after late March (Tokyo Metropolitan Government,
COVID-19 information web site, https://stopcovid19.metro.tokyo.
lg.jp/, cited Aug 5, 2020). The 7-day moving averages of the num-
ber of positive SARS-CoV-2 tests in the Tokyo metropolitan area
were 1.0e4.1 in first half of March, but increased to 98.3 on April 7,
2020.

In response to the spread of the pandemic, the government
declared a State of Emergency on April 6, 2020. The Japan State of
Emergency is based on the law on countermeasures against the
new coronavirus, which was enacted on March 13, 2020. The State
of Emergency was declared by the Prime Minister and designated
l rights reserved.
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Table 1
General characteristics of surgical cases in the periods of the study.

Control (2019) COVID-19 (2020)

Total number of surgical cases 151 83
Gender (male), n (%) 101 (67) 47 (57)
Average age (years) 47.9 58.3
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the period or area in which emergency measures were to be taken.
Under this ruling, the prefectural governor of an affected area was
able to request residents to refrain from going out of their homes
and to cooperate in prevention of spread of the disease. In Tokyo,
the State of Emergency was declared until May 25, 2020.

Our trauma center is attached to a university hospital and pro-
vides acute trauma care to an area with a population of approxi-
mately 1.9 million. The Tokyo Metropolitan Government requested
the assistance of university hospitals to treat COVID-19 patients
because this became impossible for designated infectious disease
hospitals alone. As a result, our General Intensive Care Unit (GICU)
beds were operated as dedicated COVID-19 patient beds and were
managed by intensivists. Operating room use was restricted: elec-
tive operations were reduced by 20% from April 6, 2020, 50% from
April 13, 2020 to May 10, 2020 and 30% from May 11, 2020 to May
16, 2020. Thus, the number of surgeries at our university hospital
decreased significantly in April and May, 2020, with 533 and 421
surgeries, compared to 836 and 806 in the same months in 2019.

At our trauma center, we treat primary, secondary and tertiary
emergency trauma cases, and we perform about one thousand
trauma surgeries a year. Due to the declaration of the State of
Emergency, it was no longer possible for the hospital to treat
multiple tertiary emergency cases in the emergency room at the
same time due to the requirement for prevention of nosocomial
infection of COVID-19. Thus, the COVID-19 pandemic markedly
changed the environment surrounding our trauma center by
changing social activities and the healthcare system. The purpose of
this study is to determine the impact of the pandemic on trauma
surgery cases at our university hospital trauma center, and to help
establish a medical system for future pandemics.

2. Materials and methods

An observational study was performed at a single trauma center
at a university hospital in Tokyo. The number of surgeries was
compared between two periods: a historical control period
(Tuesday April 9 to Monday May 27, 2019) and the period of the
Japan State of Emergency due to COVID-19 (COVID-19 period,
Tuesday April 7 to Monday May 25, 2020). Information on patient
age, gender, and surgical diagnosis, site, and procedure was
collected for cases operated on in each period. The number of
trauma surgeries (hip fracture, upper limb fracture, lower limb
fracture, spinal cord injury, pelvic acetabular fracture, head and
neck or thoracoabdominal trauma, and elective surgery for trauma
such as fracture due to non-union) was compared between the two
periods. Open fractures were studied in the same way. The location
and mechanism of injury of hip fractures were compared between
the two periods. The numbers of refusals of emergency calls for
trauma cases and the numbers of hip fracture cases transferred
from outside our medical area were examined in the two periods.

Data from the two periods were compared by t-test, Fisher exact
test and Pearson chi-square analysis for significance, which was
defined as p � 0.05, using IBM SPSS ver.24.0 (IBM Corp., Armonk,
NY, USA). This study was approved by the Institutional Review
Board of our hospital. The authors have no conflict of interest to
declare.

3. Results

The total number of surgical cases was 151 in the control period
(101 males and 50 females) and 83 in the COVID-19 period (47
males and 36 females, including no cases with COVID-19), a
decrease of 45.0%. There was no significant difference in the gender
ratio between the two periods (Fisher exact test). The patients were
significantly older in the COVID-19 period compared to the control
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period [mean age: 58.3 (SD 23.1) vs. 47.9 (SD 22.0) years, P < 0.001
by t-test, 95% confidence interval (CI) 4.41 to 16.46] (Table 1).

The numbers of surgeries in the two periods are shown in Fig. 1.
The number of cases of hip fractures almost doubled from 9 in the
control period to 19 in the COVID-19 period. In a comparison of
these surgeries with other surgeries in the two periods, there were
significantly more hip fracture surgeries in the COVID-19 period
(P < 0.001 by Fisher exact test, 95% CI 0.08 to 0.53). There were 6
surgeries for open fractures in the COVID-19 period compared to 12
in the control period, and the patients treated in these surgeries
were significantly older in the COVID-19 period [mean age: 75.0 (SD
19.2) vs. 37.8 (SD 26.8) years, P < 0.05 by t-test, 95% CI -63.41
to �11.09]. The location of hip fracture in the control and COVID-19
periods was at home or in an institution in 5 (56%) and 16 (84%)
cases, and the mechanism of injury was fall from a standing height
in 6 (67%) and 18 (95%) cases, respectively (Table 2).

There were no refusals of emergency calls for tertiary trauma
cases in the control period, but there were six such refusals in the
COVID-19 period (Table 3). For secondary emergency cases, there
were 30 refusals of emergency calls in the control period and 47 in
the COVID-19 period (Table 3). None of the hip fracture cases were
transported from outside our medical area in the control period,
but there were three transfer cases in the COVID-19 period.
4. Discussion

During the period of the Japan State of Emergency due to the
COVID-19 pandemic, the number of surgeries at our trauma center
decreased significantly compared to the equivalent time period in
the previous year, while the number of hip fracture surgeries more
than doubled. One reason for the decrease in the number of trauma
surgeries may have been a change in the system at our center. We
have three tertiary emergency rooms, one of which is a hybrid
emergency room system (HERS) equipped with computed tomog-
raphy (CT) and radiography equipment. In tertiary emergency
cases, it is difficult to obtain a history and symptoms. Thus, to
prevent loss of hospital function due to nosocomial infection, all
tertiary emergency patients were screened for COVID-19 by chest
CT scan in the HERS. No trauma patients with COVID-19 were
identified during this period.

As a result of this change, only one line was used for tertiary
emergency care, whereas it would normally have been possible for
three lines to respond to such cases. This resulted in six refusals of
emergency calls for tertiary trauma cases during the State of
Emergency, whereas therewere no such refusals in the same period
of the previous year. However, the difference of 18 severe tertiary
trauma surgery cases (spinal cord injuries, pelvic acetabular frac-
tures, head and neck or thoracoabdominal injury, and limb open
fractures) between the two periods is not fully accounted for by the
6 refusal cases in the COVID-19 period.

During the State of Emergency, all schools and universities,
and many department stores and restaurants, were closed, and
many workplaces promoted remote work. Thus, human move-
ment declined markedly. For example, a report from the Japan
Ministry of Land, Infrastructure and Transport showed that the
average daily traffic volume per day on the Metropolitan highway



Fig. 1. Distribution of injuries in cases that underwent surgery for trauma in the control (2019) and COVID-19 (2020) periods. Open fracture cases overlap with other injuries.

Table 2
Number of hip fracture cases in the periods of the study.

Control (2019) COVID-19 (2020)

Total number of hip fracture cases 9 19
Location (home or institute), n (%) 5 (56) 47 (84)
MOI (fall from standing height), n (%) 6 (67) 18 (95)

MOI: mechanism of injury.

Table 3
Number of refusals of tertiary/secondary emergency calls in the periods of the study.

Control (2019) COVID-19 (2020)

Refusals of tertiary emergency 0 6
Refusals of secondary emergency 47 30

Table 4
Number of traffic accidents, injuries due to traffic accidents, and suicides in the
Tokyo metropolitan area in April and May in 2019 and 2020.

2019 2020 % Reduction

Accidents 5256 2945 43.9%
Injuries 5941 3307 44.3%
Suicides 382 293 23.3%
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decreased by 28% from 1,088,000 vehicles in April 2019 to
781,000 vehicles in April 2020 (Japan Ministry of Land, Infra-
structure and Transport, in Japanese, https://www.mlit.go.jp/
policy/shingikai/content/001351206.pdf, cited Aug 5, 2020). This
reduction in human movement might be a reason for the lower
number of trauma surgeries in the COVID-19 period than in the
equivalent period in 2019.

According to the Japan Trauma Data Bank Report 2019 (in Japa-
nese, https://www.jtcr-jatec.org/traumabank/dataroom/dataroom.
htm, cited Aug 5, 2020), traffic accidents were the most common
injury mechanism at 32.3%, and fall from a high place was the third
most common at 20.9%. The number of traffic accidents and injuries
in Tokyo in April and May 2020, which are generally in the State of
Emergency period, decreased by about 40% compared to the previ-
ous year (Table 4, based onMetropolitan Police Department, Report
of Traffic Injury Accidents, in Japanese, https://www.keishicho.
metro.tokyo.jp/smph/about_mpd/jokyo_tokei/tokei_jokyo/traffic_
accident.html, cited Aug 5, 2020). In addition, an analysis of 932
trauma cases showed that 551 (59%) were suicide attempts [5] and
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the number of suicides is likely to be related to the number of at-
tempts. The National Police Agency showed that the total number of
suicides of 293 inTokyo inApril andMay 2020was down23.3% from
that of 382 in April and May 2019 (Table 4, based on Statistics on
Ensuring Life Safety and other Statistics on Suicides, in Japanese,
https://www.npa.go.jp/publications/statistics/safetylife/jisatsu.
html, cited Aug 5, 2020). The number of suicide attempts decreased
during the State of Emergency period, and thus the number of
serious crash trauma cases also decreased. The significantly older
age of patients with severe trauma due to open fractures (75.0 years
in the COVID-19 period compared to 37.8 years in the control period
in 2019)may also reflect a decrease in high-energy trauma in young
people during the State of Emergency period.

Severe trauma surgery cases, such as open fractures, spine and
pelvic injuries, or head and neck and thoracoabdominal injuries,
which are the most common types of severe trauma treated in
trauma centers, were markedly less common in the COVID-19
period than in the control period, while the number of cases of
hip fractures in elderly people increased. The emergency transport
system in Japan is divided into three levels according to the severity
and urgency of the injury. Our facility is a trauma center attached to
a university hospital in Tokyo, and we handle both tertiary emer-
gencies, the most severe and urgent of the three levels, and pri-
mary/secondary emergencies.

Most cases of hip fractures in elderly patients are treated as
secondary emergencies. The increase in the number of elderly
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patients with these fractures at our trauma center during the State
of Emergencymay be due to hospitals outside our medical area that
normally treat secondary emergencies being unable to accommo-
date these patients, or it may be that a decrease in severe trauma
cases created room for secondary emergencies in trauma centers.
The former explanation is supported by our findings showing that
three hip fracture cases were transported from outside our medical
area in the COVID-19 period that were not in the control period. The
latter is supported by the reduced non-responses to secondary
emergency trauma cases of 30 in the COVID-19 period compared to
47 in the control period. As we showed above, while the number of
high-energy trauma cases associated with leaving home decreased
substantially due to behavioral changes under the State of Emer-
gency, elderly people still fell from standing height at home or in an
institute and sustained an injury, and the number of cases of hip
fracture did not decrease.

If COVID-19 was suspected, the patient was screened for COVID-
19 using questionnaires and a chest CT scan. Until the results of RT-
PCR for COVID-19 were available, the patient was admitted to a
special ward for suspected COVID-19 cases, but there were no
SARS-CoV-2 positive cases among the trauma cases. Many reports
indicate that the prognosis of hip fractures complicated by COVID-
19 is poorer than that of patients without COVID-19 complications
[6e9]. Screening by interview and CT imaging of the chest or pre-
operative diagnosis by RT-PCR may be important to evaluate the
surgical risk and to prevent nosocomial infection [10,11]. The
number of hip fracture surgeries did not decrease, evenwhen social
activities were restricted by the infection epidemic, and elderly
patients with COVID-19 may have injuries. Therefore, trauma cen-
ters need to establish a system to prevent nosocomial infections in
treating severe trauma cases with COVID-19.

In the UK, “social distancing” due to the COVID-19 pandemic
began on March 17, 2020, and the country was “locked down” on
March 24. The number of surgeries at a Level 1 trauma center in
London in one month beginning on March 17 fell by two-thirds
compared to the same period in 2019; however, there was no
significant change in the number of hip fracture cases [12]. The
University Hospital Trauma Center in Barcelona, Spain also re-
ported that the number of trauma cases decreased by about a
quarter, but with no significant change in the number of osteo-
porotic hip fracture cases from March 14-April 2, 2020, when a
State of Emergency was declared in Spain, compared to the same
periods in 2018 and 2019 [13]. Our findings are similar to those in
these two studies. The results indicate that trauma surgery cases
decrease in a setting of extensively limited social activity, such as
the State of Emergency, but that surgeries for hip fractures do not
decrease. These fractures often occur in elderly people in a “stay at
home” setting. In this study, the overall mean age and the age of
cases with open fracture in the COVID-19 period were higher than
those in the control period. Therefore, the impact of the State of
Emergency on fractures in elderly people was smaller than that in
younger people.

The limitations of the current study include its retrospective
observational design and performance at a single center at a uni-
versity hospital in Tokyo. Thus, the results may not be represen-
tative of the national profile. However, the strength of the study is
that it is the first of its kind in a large tertiary referral trauma center
in Japan during the COVID-19 pandemic. Within these limitations,
we conclude that the COVID-19 pandemic led to a decrease in the
number of trauma surgeries at our university hospital trauma
center, but that the number of surgeries for hip fracture increased
despite the emergency situation.
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