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Abstract
Purpose Recent reports suggest that the COVID-19 pandemic may be influencing disease morbidity. The purpose of this 
study was to investigate pandemic-related changes in the incidence of pediatric surgical emergencies.
Methods Data from patients with one of 8 typical conditions considered to be pediatric emergencies who presented at 3 
hospitals close to central Tokyo were collated retrospectively from accident and emergency (AE) department records for 
2020 and compared with data for 3 years prior to 2020.
Results All subjects had similar demographic profiles. The total number of pediatric AE attendances from 2017 to 2020 was 
2880 (2017: n = 600, 2018: n = 736, 2019: n = 817, and 2020: n = 727). Annual attendances were similar. Of the 8 condi-
tions, there were significantly less cases of intussusception in 2020 than previously (23/727; 3.1% versus 132/2153; 6.1%) 
p < 0.01 and the number of emergency surgical interventions for intussusception was also significantly less in 2020 (0/23; 
0% versus 13/132; 9.8%) p < 0.01.
Conclusion The implementation of preventative measures to combat the COVID-19 pandemic in 2020 would appear to have 
influenced the etiopathogenesis of intussusception enough to significantly decrease its overall incidence and the requirement 
for emergency surgical intervention.
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Introduction

Severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2) and the disease it causes, coronavirus disease 2019 
(COVID-19), are causing rapid and tragic health emergen-
cies worldwide [1, 2]. All aspects of hitherto commonplace 
customs and daily activities are currently subject to a spec-
trum of restrictions and health care services are straining to 

meet the extra demands of the pandemic while continuing to 
provide routine care for common health issues.

The COVID-19 pandemic has seen the introduction 
of universal public health directives designed to control 
transmission of the virus that have resulted in widespread 
restrictions on socializing, travel, business, and health care. 
Continuous use of face masks in public, regular hand wash-
ing, use of sanitizing agents, temperature checks, social 
distancing, closure of shopping malls and teaching institu-
tions, bans on public gatherings, mass testing, quarantine, 
and lockdowns are now the norm and such control measures 
have contributed indirectly to prevent trauma [3] and sea-
sonal viral infections [4, 5]. While there is no doubt that the 
COVID-19 virus and its variants hinder emergency medicine 
by complicating procedures because of the need to protect 
against possible transmission of infection from body fluids 
and respiratory aerosols, the exact effect of the pandemic 
on pediatric surgical emergencies is largely unknown 
because the conditions and circumstances that can cause a 
child to have a surgical emergency as a result of congenital 
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anomalies, trauma, infections, and accidental ingestion/aspi-
ration are so variable.

The purpose of this study was to investigate the effect 
of the COVID-19 pandemic on the incidence of pediatric 
surgical emergencies at 3 affiliated centers.

Materials and methods

To investigate the impact of the COVID-19 pandemic on 
urgent pediatric surgical practice, we compared accident 
and emergency (AE) department attendances at 3 affiliated 
hospitals close to central Tokyo (Juntendo University Hos-
pital, Juntendo University Urayasu Hospital, and Juntendo 
University Nerima Hospital) by pediatric patients aged 15 
or less in 2020 with data from the same centers for 3 years 
from 2017 to 2019 as controls. All centers involved in this 
study have AE departments that are readily accessible at all 
hours and all are accredited as emergency pediatric surgical 
facilities with comprehensive auxiliary services also avail-
able at all hours.

Eight conditions typically considered to be pediatric sur-
gical emergencies (appendicitis, incarcerated inguinal her-
nia, midgut volvulus, intussusception, acute scrotum, pyloric 
stenosis, accidental ingestion/aspiration, and trauma) were 
assessed in this study.

All data were collated retrospectively from AE depart-
ment databases and individual patient medical records. Sta-
tistical analysis was performed using the chi-squared test 
(Prism software version 8.0) with p < 0.05 as the limit for 
significance. Data for two conditions with small sample sizes 
(midgut volvulus and pyloric stenosis) were analyzed using 
Fisher’s exact test according to Cochran’s theorem.

Results

The total number of all AE department attendances for 
urgent pediatric surgical consultation at all 3 centers from 
2017 to 2020, was 2880 patients. Annual breakdown was 
2017 (n = 600), 2018 (n = 736), 2019 (n = 817), and 2020 
(n = 727). Annual attendances were similar for each year of 
this 4 year study.

The number of all pediatric AE attendances is sum-
marized per year in Table 1 and per month for 2020 with 
controls in Fig. 1. Of the 8 emergency pediatric surgical 
conditions studied, there were no statistically significant 
differences between 2020 and the 3 years prior to 2020 
for the incidences of appendicitis (127/727; 17.5% versus 
361/2153; 16.8%), incarcerated inguinal hernia (51/727; 
7.0% versus 185/2153; 8.6%), midgut volvulus (3/727; 
0.4% versus 3/2153; 0.1%), acute scrotum (34/727; 4.7% 
versus 146/2153; 6.8%), pyloric stenosis (8/727; 1.1% versus 

36/2153; 1.7%), and accidental ingestion/aspiration (35/727; 
4.8% versus 127/2153; 5.9%).  

The incidence of trauma-related urgent pediatric surgical 
consultations increased in 2020 compared with controls but 
the difference was not statistically significant (39/727; 5.4% 
versus 79/2153; 3.7%) p = 0.06; Table 1. Of these, hospi-
talization was required for 13/39 (33.3%) in 2020 and 23/79 
(29.1%) in controls and emergency surgical intervention 
was required for 4/39 (10.3%) in 2020 and 10/79 (12.7%) 
in controls.

Unexpectedly, the number of intussusception cases 
decreased significantly in 2020 compared with controls 
(23/727; 3.1% versus 132/2153; 6.1%) p < 0.01; Table 1, 
Fig. 2. The requirement for emergency surgical interven-
tion for intussusception also decreased significantly in 2020 
from 13/132 cases (9.8%) to 0/23 cases (0%) p < 0.01. Two 
cases of intussusception secondary to malignant tumors (1 
case in 2020 and 1 case in controls) were excluded.

Discussion

In this study, while patients with most of the conditions we 
investigated continued to present to AE without change in 
2020, there was a decrease in intussusception that was sta-
tistically significant and an increase in trauma that was not 
statistically significant. AE visits appeared to decrease dur-
ing the lenient form of lockdown called “state of emergency” 
that was declared around Tokyo on 7 April 2020, extended 
to cover the whole country on 16 April, and lifted on 25 
May 2020, reaching a minimum in June 2020 as non-urgent 
patients refrained from attending AE for fear of COVID-19.

Intussusception is known to be associated with viral 
infections, such as respiratory adenovirus [6] and rotavirus 
[7]. On the other hand, there have been reports of intussus-
ception in an infant as a manifestation of COVID-19 [8, 9], 
even though pediatric patients seem to have less incidence 

Table. 1  All accident and emergency department consultations dur-
ing the study period (2017–2020)

2017 2018 2019 2020

Appendicitis 99 125 137 127
Incarcerated inguinal hernia 61 57 67 51
Midgut volvulus 1 1 1 3
Intussusception 39 42 51 23
Acute scrotum 37 54 55 34
Pyloric stenosis 9 15 12 8
Accidental ingestion/aspiration 41 57 29 35
Trauma 24 22 33 39
Other conditions 289 363 432 407
Total 600 736 817 727
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of COVID-19 overall; the mechanism by which this could 
occur in pediatric patients is not understood and could in 
fact be idiopathic [10]. With the current pandemic, wide-
spread implementation of measures to prevent transmis-
sion of COVID-19, such as hand washing, gargling, mask 
wearing, and social distancing, has contributed to reducing 
the incidence of infectious viral diseases [4, 5]. While we 
could not identify any scientific reports about the incidence 
of other infections to support this hypothesis, preventive 
measures against COVID-19 would appear to be associated 
with the decrease in intussusception by reducing antecedent 
viral infections.

Glenn et  al. reported a marked reduction in pediat-
ric trauma, 62% decrease during a period of lockdown 

compared with an average for the same period over 5 years 
[3]. Similarly, reduced motor vehicle accidents during 
lockdowns has been newsworthy internationally [11, 12]. 
However, in this study, the incidence of trauma appeared 
to increase in 2020 although the difference was not sta-
tistically significant. The state of emergency declared 
in Japan was not strictly enforced by any　authorities; 
rather, the public was only advised to limit their activities 
and　recommended to stay home. The increase in trauma-
related urgent pediatric surgical consultations observed 
in 2020 could be influenced by differences in lockdown 
restrictions enforced in different countries, in other words, 
Japanese restrictions were not strict enough to decrease 
trauma as observed in the West. A breakdown of “trauma” 
would be an interesting topic as a follow-up to this study 
given the differences in lockdown restrictions enforced 
internationally and in Japan to understand differences in 
the incidence of "trauma".

A limitation of this study is that it was based on data 
collected from 3 affiliated hospitals that are all close to 
central Tokyo. The urban lifestyle close to central Tokyo is 
not typical of lifestyles throughout Japan but the difference 
in incidence between 2020 and controls (excluding the 2 
cases of secondary intussusception caused by malignancies) 
is important enough to suggest that preventive measures 
designed to combat the transmission of pandemic-related 
viruses may have indirectly influenced the etiopathogenesis 
of intussusception. A larger study involving a more rep-
resentative cross section of hospitals would contribute to 
understanding the significant decrease in intussusceptions 
at 3 affiliated hospitals close to central Tokyo in 2020, com-
pared with the 3 years prior to 2020.
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Fig. 1  Monthly accident and emergency department consultations in 2020 versus the average for 3 years (2017–2019)

Fig. 2  Proportion of pediatric surgical emergencies caused by intus-
susception for 2020 (23/727; 3.1%) versus controls (132/2153; 6.1%)
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