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Abstract

Purpose COVID-19 pandemic has adversely affected the medical services offered for non-COVID related pathologies all over
the world. This led to most of the elective services being postponed. In this study, we investigated the impact of the initial
wave of COVID-19 pandemic on patients with esophageal strictures that were listed on the endoscopic dilatation program.
Methods Medical records were reviewed from March—September 2020 (study group). The study period was divided into
three intervals guided by the number of confirmed cases with COVID-19 and the measures taken during the lockdowns in
the corresponding periods. Case burden, dilatation sessions, dysphagia score, and further interventions were reviewed. Case
burden and dilatation sessions were compared to equivalent periods in 2019 (control group).

Results The study group included 13 patients that had 19 dilatation sessions in contrast to 29 patients that had 98 sessions
in the comparative group. In the study group, eight cases experienced deterioration in their dysphagia score, while further
interventions were performed on four of them.

Conclusion To avoid morbidities during the pandemic, high-risk patients should be precisely identified and actively fol-
lowed. Parents and caregivers should be reassured and encouraged to seek medical advice as quickly as possible whenever

the need arises.
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Introduction

The current coronavirus disease (COVID-19) pandemic
is challenging healthcare systems around the world. The
World Health Organization (WHO) officially declared the
disease an international emergency on March 11th, 2020
[1]. Routine medical practice has been greatly affected by
the redistribution of resources, with the priority being given
to COVID-19 infected patients.

Governments around the world have taken drastic meas-
ures to combat COVID-19. In addition, access to health
services was severely affected due to the lockdown. These
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lockdown measures raised concerns among the general
population by negatively affecting their access to health-
care facilities.

Endoscopic esophageal dilatation for benign esophageal
strictures is performed as part of routine work. Dilatation
protocols for these patients aims at preserving their native
esophagus. Loss of follow-up as well as interruptions in the
dilatation program may have a negative impact on outcomes.

In the current study, the impact of the initial wave of the
COVID-19 pandemic was evaluated in children, who previ-
ously experienced esophageal strictures, and were managed
via a regular endoscopic dilatation protocol.

Patients and methods

In this study, the medical records of the Department of Pedi-
atric Surgery at Ain Shams University were retrospectively
reviewed for endoscopic esophageal dilatation during the
initial wave of the COVID-19 pandemic, taking into account
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the associated period of lockdown. The analysis included
patients having esophageal strictures from various etiolo-
gies and were being managed by the endoscopic dilatation
protocol of Ain Shams University [2] from March 1st until
the end of September 2020 (the study group).

Dilatation protocol

For caustic strictures, the dilation program was started six
weeks after the incidence of alkali ingestion. For all benign
esophageal strictures, including caustic strictures, an endo-
scopic dilatation session was attempted every two weeks
for the first three months, then a session every month for
the next three months, continued by a session every two
months for the following six months. However, this pro-
gram can be modified according to the patient’s degree of
dysphagia. In our center, we use the Savary-Gilliard bougie
dilators® (Wilson-Cook Medical Inc., Winston-Salem, NC)
under fluoroscopic guidance for endoscopic dilation. Dur-
ing the last decade, we have added topical Mitomycin C as
an adjuvant therapy to decrease the incidence of re-fibrosis
and recurrence [2].

Exclusion criteria were newly diagnosed cases of esopha-
geal stricture as well as patients who underwent dilatation
sessions due to the presence of neck anastomosis stricture
after colon transposition.
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Case burden and the number of dilatation sessions were
examined during the study period. Patient demographic data,
pathology, dysphagia score [3] and need for further interven-
tions were reviewed.

The dysphagia score was based on the report published
by Parthipun et al. [3], which classified dysphagia into five
grades according to the ability to swallow: grade 0 = normal
diet, grade 1 = swallow a semi-solid diet, grade 2 = swallow
a soft diet, grade 3 = swallow liquids only and grade 4 =
complete dysphagia.

The study period was divided into 3-time intervals,
guided by official numbers of infected cases announced
by the Ministry of Health (Fig. 1) and measures taken dur-
ing the first wave of the COVID-19 pandemic [4]. The first
interval was beween March and April 2020 when there
was a gradual increase in the number of infected cases,
along with the initial measures of the lockdown. The sec-
ond interval occurred during the months of May, June, and
July when number of infected cases increased, despite the
implementation of stricter lockdown measures. Whereas
the third interval between August and September showed a
gradual decrease in the number of infected cases, at a time
when lockdown measures were being eased.

Data regarding case burden and number of dilatation ses-
sions were compared to data recorded for equivalent periods
in 2019 (the control group), after applying the same inclu-
sion and exclusion criteria.

Time intervals of the first wave of COVID-19 pandemic in Egypt

# First Interval

I Second Interval

& Third Interval

Fig. 1 Area chart represents the time intervals of the study period and the distribution of newly confirmed cases infected with COVID-19
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Results

The study group consisted of 13 patients, 7 males and 6
females. Their age ranged from 3 to 12 years (mean:
57/,, years). The causative pathology was corrosive inges-
tion in 9 cases, peptic stricture in 2 cases, anastomotic
stricture after primary repair of esophageal atresia in one
case and congenital stricture in one case. Seven patients
presented with long strictures, while six patients had short
strictures. Strictures were present in the cervical esophagus
in one patient, lower esophagus in two patients, and in the
mid esophagus in 10 patients. During the study period, 19
dilatation sessions were performed for these patients (1.46
dilatation sessions per patient) (Table 1).

In the study group, 12 dilatation sessions (63.2%) were
performed in the third time interval. The lowest number of
dilatation sessions were performed in the second interval;
three sessions in three months. Moreover, nine dilatation
sessions were performed in September, while there were
no dilatation sessions in June. Eight cases (61.5%) were
recorded with deterioration in the degree of dysphagia
score; one case was recorded during the second interval in
July, while seven patients were recorded during the third
interval. All of them developed dysphagia after alkali
ingestion. Three cases were grade 4, three cases were
grade 3 and two cases were grade 2. Difficult dilatation
was experienced in three cases; the combined balloon and
bougie technique [5] was used in two cases, while a ret-
rograde dilatation [6] approach was applied in one case.
Failed dilatation was documented in two cases due to the
development of complete obstruction.

Further interventions were required in four patients
(30.8%). Two cases were referred for colon interposition
after the failure of the endoscopic dilatation of the esopha-
gus in both cases. A gastrostomy was performed in one
case due to severe deterioration in dysphagia score, while
arigid esophagoscope was used in one case to dislodge an
impacted food bolus.

The control group included 29 patients. Their age
ranged from 2%, to 13 years (mean: 5'%,, years). They
were subjected to 98 dilatation sessions (3.38 dilatation
sessions per patient). Compared to the study group, the
highest number of dilatation sessions were in June, with
the lowest numbers in September (Fig. 2).

During 2019, esophageal substitution surgery was per-
formed in six patients. None of them qualified as candi-
dates for the endoscopic dilatation protocol of the esopha-
gus. Four cases had esophagostomy and gastrostomy due
to long gap esophageal atresia, while two cases had caustic
strictures which were not amenable to dilatation due to the
presence of impassable strictures.

Eight cases were included in both, the study and the
control groups. Three of them presented to the emergency
room during the study period with grade 4 dysphagia.
Impacted food bolus over a short stricture was the cause of
presentation in one patient, while complete obstruction
was found in two patients who were known to have long
strictures.

Table 1 Case burden and

o . . Patients First interval Second interval Third interval Total

distribution of dilatation

sessions during the study period March April May June July August September
1 1 1
2 1 1 2
3 1 2 3
4 1 1
5 1 1 2
6 1 1
7 1 1 2
8 1 1 2
9 1 1
10 1 1
11 1 1
12 1 1
13 1 1
Total 1 3 0 2 3 9 19

4 3 12
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Fig.2 Bar chart represents the difference in the number of endoscopic dilatation sessions per month between the study group and the control

group

Discussion

The initial wave of the COVID-19 pandemic was less preva-
lent among children than adults [7, 8]. Reports stated that
children were affected in a different way compared to adults
[9, 10]. Approximately 90% of affected children and ado-
lescents were asymptomatic or encountered mild or moder-
ate symptoms [11-13]. According to the Chinese Centre for
Disease Control, 15.8% of children infected with COVID-
19 were asymptomatic compared to 1% of infected adults
[7, 14]. Also, symptomatic cases in the pediatric population
had atypical presentations. With regards to surgery, it has
been reported that the invasive nature of surgery may pos-
sibly contribute to the transmission of COVID-19 between
patients and medical staff [15]. Furthermore, perioperative
stress and associated immune dysregulation may exacerbate
the clinical condition in COVID-19 patients [16].

Many reports highlighted the impact of COVID-19 on
pediatric surgery [17-19]. In our Institute, all outpatient
and elective services that could be safely postponed, were
temporarily suspended during the lockdown in response
to the initial wave of COVID-19. This was done with the
intention to limit nosocomial disease transmission and redi-
rect human resources and logistics to handle the increasing
number of COVID-19 patients. These were almost the same

@ Springer

measures that were applied all around the world in response
to the pandemic [17].

In relation to the high percentage of asymptomatic cases
and the atypical presentation in the pediatric population,
the hospital adopted a policy of screening all children admit-
ted during the epidemic period. An alternative pathway was
created for confirmed or suspected COVID-19 cases, in
addition to restrictions placed on outside visitors. After hos-
pital discharge, follow-up was limited to phone calls in order
to reduce unnecessary exposure as long as the postoperative
course was acceptable. Screening remained mandatory for
primary caregivers accompanying young children in order to
keep a check and reduce exposure to hospital staff.

The results of the proposed study showed a 55.17% reduc-
tion in case burden during the lockdown period compared
to the same period in the previous year. The total number
of dilatation sessions in the study group were reduced by
80.6% when compared to the control group. In the same time
period, there was a significant decrease in the number of
dilatation sessions per patient in the study group compared
to the control group (1.46 vs 3.38, respectively).

All dilatation sessions performed during the first and sec-
ond intervals of the lockdown, were performed as urgent
measures or emergency procedures. It was observed that
there was a catch-up in case burden as well as dilatation
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sessions associated with the reduction of procedures during
the lockdown.

Parents and caregivers expressed fear that COVID-19
infection may be transmitted to them or their children from
the hospital. In April 2020, Professor Russell Viner, Pres-
ident of Royal College of Paediatrics and Child health,
expressed concern about children with diseases not related
to COVID-19, who were very ill or died because their
parents or caregivers had concerns about going to hospi-
tals [20]. In the authors’ view, the uncertainty, the lack of
standardized protocols, and the general orientation that
people should stay home and maintain social distancing
resulted in increasing anxiety.

Children with esophageal strictures, who were treated
with endoscopic dilatation of the esophagus are among
cases that should not be postponed. This is important to
maintain their nutritional status and also to preseve their
native esophagus. In the current study, two children with
caustic esophageal strictures lost their native esophagus
due to the development of complete obstruction. It should
be taken into account that among the various benign
pathologies of esophageal strictures, caustic strictures
should not be neglected, and any delay in diagnosis or
discontinuation of treatment could lead to unfavourable
consequences. Our records showed that four out of eight
patients who experienced deterioration in their dysphagia
score during the study period were responding well to the
endoscopic dilatation during 2019. In the same context,
three out of four patients who needed further interven-
tions in the study group started their dilatation program
at least one year before the onset of COVID-19. This data
suggested that the interruption of their dilatation program
was the cause of their deterioration rather than the pathol-
ogy itself. The esophagus of the two patients who had
substitution surgery due to complete obstruction during
the COVID-19 era, were initially dilatable during 2019
when they were adhered to the dilatation program.

Although the current study is limited to a single center,
along with a specific pathology, its results may reflect the
general state of pediatric surgical services during the ini-
tial wave of the COVID-19 pandemic. Since the duration
of the pandemic is unknown, hospitals should implement
strict measures to avoid similar morbidities during the
subsequent waves.

European Society for Paediatric Gastroenterology,
Hepatology and Nutrition (ESPGHAN) stated that elec-
tive upper gastrointestinal endoscopy procedures should
be suspended during the COVID-19 pandemic [21].
The present study denoted the importance to embrace a
patient-based approach; with precise identification of the
group of high-risk patients in each pathology and actively
following-up by phone calls carried out by medical staff.
Parents and caregivers should be reassured that hospitals

are dedicating resources and creating safe pathways to pro-
tect uninfected children as well as their companions from
COVID-19.

Conclusion

Interruptions in the routine endoscopic dilatation program
for patients with benign esophageal strictures because of
COVID-19 pandemic has negatively affected children and
resulted in unfavorable outcome in the high-risk group.
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