S

ELS

Since January 2020 Elsevier has created a COVID-19 resource centre with
free information in English and Mandarin on the novel coronavirus COVID-
19. The COVID-19 resource centre is hosted on Elsevier Connect, the

company's public news and information website.

Elsevier hereby grants permission to make all its COVID-19-related
research that is available on the COVID-19 resource centre - including this
research content - immediately available in PubMed Central and other
publicly funded repositories, such as the WHO COVID database with rights
for unrestricted research re-use and analyses in any form or by any means
with acknowledgement of the original source. These permissions are
granted for free by Elsevier for as long as the COVID-19 resource centre

remains active.



Journal Pre-proof

Spontaneous lleum Perforation in a premature twin with Coronavirus-19 positive
mother

Aminuddin Harahap, Agus Harianto, Risa Etika, Martono Tri Utomo, Dina Angelika,
Kartika Darma Handayani, Mahendra Tri Arif Sampurna

PII: S2213-5766(21)00029-4
DOI: https://doi.org/10.1016/j.epsc.2021.101807
Reference: EPSC 101807

To appearin:  Journal of Pediatric Surgery Case Reports

Received Date: 30 December 2020
Revised Date: 27 January 2021
Accepted Date: 30 January 2021

!
Journal of
Pediatric Surgery

CASE

REPORTS

www.jpscasereports.com

<2 ScienceDirect

Please cite this article as: Harahap A, Harianto A, Etika R, Utomo MT, Angelika D, Handayani KD, Arif
Sampurna MT, Spontaneous lleum Perforation in a premature twin with Coronavirus-19 positive mother,
Journal of Pediatric Surgery Case Reports (2021), doi: https://doi.org/10.1016/j.epsc.2021.101807.

This is a PDF file of an article that has undergone enhancements after acceptance, such as the addition
of a cover page and metadata, and formatting for readability, but it is not yet the definitive version of
record. This version will undergo additional copyediting, typesetting and review before it is published

in its final form, but we are providing this version to give early visibility of the article. Please note that,
during the production process, errors may be discovered which could affect the content, and all legal

disclaimers that apply to the journal pertain.

© 2021 Published by Elsevier Inc.


https://doi.org/10.1016/j.epsc.2021.101807
https://doi.org/10.1016/j.epsc.2021.101807

O 00 N o u b~ W N P

I = S Y
w N Rk O

Spontaneous | leum Perforation in a Premature Twin with Coronavirus-19 Positive M other
Journal of Pediatric Surgery Case Reports
February 2021
Author: Aminuddin Harahalp Agus Harianty Risa Etikd, Martono Tri Utomd, Dina
Angelika', Kartika Darma HandayahiMahendra Tri Arif Sampurda
Corresponding author: Aminuddin Harahap, MD
Affiliations: *Department of Pediatrics, Faculty of Medicine, Boetomo General Hospital,
Universitas Airlangga, Surabaya, Indonesia
Address: Jalan Mayjen Prof. Dr. Moestopo No. 6-8, Surab&ydonesia, 60286.
Telephone: +6281332299210
Email: aharahap71@yahoo.co.id



14
15
16
17
18
19
20
21

Highlights

Spontaneous intestinal perforation (SIP) is a singtestinal perforation that usually
occurs in extremely premature infant.

The perforation typically occurs at the antimeseateorder of distal ileum.

Viral pneumonia due to COVID-19 in pregnancy magoasated with various clinical

outcomes including preterm delivery.
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Abstract

Spontaneous intestinal perforation (SIP) of thebwmw is a single intestinal perforation
commonly found in the terminal ileum without digtircauses. These cases often associated with
prematurity. The new COVID-19 in pregnancy increhsbe risk of premature rupture of
membranes, preterm delivery, intrauterine fetatldé&FD), and low birth weight (LBW). Here

we report a premature twin with SIP that was boomfCoronavirus-19 positive mother.
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Abrreviations

COVID-19 : Coronavirus disease-2019

CPAP : Continous positive airway pressure

ELBW : Extremely low birth weight

IUFD : Intrauterine fetal death

LBW : Low birth weight

MERS-CoV : Middle east respiratory syndrome coramnav
NICU : Neonatal intensive care unit

PICC : Peripherally inserted central catheter (BICC
PPV : Positive pressure ventilation

RDS : Respiratory distress syndrome

RT-PCR : Reverse transcription-polymerase chaictia
SaQ : Saturation oxygen

SARS-CoV : Severe acure respiratory syndrome corora
SIP : Spontaneous intestinal perforation

TPN : Total parenteral nutrition

USG : Ultrasonography

VLBW : Very low birth weight
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1. Introduction

Spontaneous intestinal perforation (SIP) is a singtestinal perforation typically involving
the distal ileum’s antimesenteric border and uguaticurs in the extremely premature infant in
the first 1 to 2 weeks of life [1]. SIP is the sed common cause of intestinal perforation in
neonates, especially in low-birth-weight newboire tncidence rate is 1.1% in very low birth
weight (VLBW, birth weight <1500 grams) and 7.4%artremely low birth weight (ELBW,
birth weight <1000 grams) [2]. SIP incidence wafatesl to various perinatal factors, for
example, intrauterine drug exposure, especiallyaicg; intestinal anomalies (aganglionosis or
atresia), congenital heart defects, sepsis, pdigeyia, asphyxia, respiratory distress syndrome
(RDS), and use of umbilical catheters, and exsamgtransfusion. These factors cause
mesenteric blood vessels disruption, resultingyjpoperfusion and hypoxia in the intestines [3].

The Novel Coronavirus disease-2019 (COVID-19) hagidly spread globally with the
number of confirmed cases increasing, threateningad public health. Allotey et al., 2020
reported that 10% of pregnant women who were addtti the hospital were confirmed positive
for COVID-19 [4]. Little is known about the corréilan between Coronavirus-19 infection with
pregnancy. Data from previous coronaviruses (SARS-Gnd MERS-CoV) suggests that
pregnant women may be at higher risk of severesin morbidity, or mortality than the general
population. However, there is currenty no evidethes the infection affects infant outcomes [5].
In this case, we reported the premature twin witR $hat was born from Coronavirus-19

positive mother.

2. Case Report
2.1. CasePresentation

A 3l-year-old gravida 3, para 1, severe preeclampsibesity grade Ill, with
monochorionic diamniotic (MDCA) twins presented3# weeks’ gestation in the emergency
room. We perform initial fetal monitoring, followethy administering a single dose of
dexamethasone for fetal lung maturation and magmnesulfate initial dose for tocolysis. Chest
x-ray examination shows bacterial pneumonia andrplesffusion, meanwhile RT-PCR confirm
the Coronavirus-19 infection. We decided to caray an emergency caesarean section with
COVID-19 health protocols.
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An 1800 g male neonate was delivered with low ganactivities and minimal
respiratory effort. His Apgar scores were 3, 5, d@nat 1, 5, and 10 minutes. There were fine
rales and wet sounding rhonchi with suspicious e$gratory Distress Syndrome (RDS). After
performed neonatal resuscitation, the baby stagathing spontaneously. Respiratory rate was
40 breaths per minute, the temperature was 36.ZiiGelpulse was 140 beats per minutes, and
the saturation was 96% at 10 minutes. The patransterred to the neonatal intensive care unit
(NICU) with Continuous Positive Airway Pressure @ support. Meanwhile, the twins, with
a birth weight of 1500 g, breathing spontaneousith room air after resuscitation. The
laboratory examination of 1800 g infant shows bl@bdcose was 70, hematocrit was 51,7%,
white blood cell count was 14.8x3fhcL, platelets were 255xifncL, sodium 133 mmoliL,
potassium 5 mmol/L, calcium 7.2 mg/dL), and albur2ifi g/L. A peripheral blood smear was
unremarkable. First line antibiotics were given.

The patient was still weak, vomiting was presentlevfeeding, and no defecation was
noted 24 hours after born. The infant was immebjiatesated with fasting, total parenteral
nutrition (TPN) and albumin administration. In theext day, abdominal distention and
meconium defecation were noted. The abdominal xeyirmed pneumoperitoneum (Figure

1). The patient RT-PCR swab examination was negativ

2.2. Treatment

A pediatric surgeon consultant performed the sytgE€he patient was placed in a supine
position. 10% povidone-iodine was used to disinthet operating area. A transverse incision
was performed at supraumbilical and continued dewvrexpose the peritoneum. Meconium
mixed with cloudy peritoneum were found. One cnfgration in the ileum with a diameter of 1
cm was found, located 60 cm from the distal Tregament and 40 cm proximal to the ileocecal
junction (Figure 2A). Stomach, small intestine, ainstal sigmoid were within normal limits, and
microcolon was not found. The perforated segmernteain was resected, and Mikulicz stoma
ileostomy was performed. (Figure 2B). Wash the atidal cavity with warm 0.9% NaCl then
the surgical wound was sutured (Figure 2C). Thegpesative course was uneventful and the

patients was discharged home after 25 days.
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Histopathological examination showed pieces ofl ilissue with partially eroded mucosal
surfaces (Figure 3A). Lamina propria and submucappkar swollen, along with infiltration of
inflammatory cells (lymphocytes, histiocytes, plasroells, and eosinophils) (Figure 3B).
Dilatation of blood vessels (Figure 3C) and exteaten of erythrocytes (Figure 3D) were

found. There was no evidence of malignancy foure: donclusion was nonspecific ileitis.

3. Discussion

There are two major causes of intestinal perfonatim the neonate. The most common type
was secondary to necrotizing enterocolitis/NEC (48%ases). The less common type occurs as
focal or spontaneous/idiopathic perforation of téeminal ileum (22% of cases). SIP occurs in
infants who are relatively younger and with LBW.ukually happens about seven days after
birth, earlier than NEC [6]. In this case, perfayat occurs two days after delivery with
gestational age 32 weeks and birth weight 1808w belong to SIP.

The aetiology and pathogenesis of SIP were stilnown, and many theories have been
proposed, but none has been proven to be the 2us&P is considered a secondary event to
immaturity, postnatal exposure to dexamethasonedamethacin, hypotension (reflected by the
need for inotropes), leukocytosis, candidiasisplsgibcoccus epidermidis infection, placement
of an umbilical arterial catheter, or the presewsicpatent ductus arteriosus [1,7]. Stress, hypoxia,
or shock may lead to regional hypoperfusion andsiemnt intestinal ischemia resulting in SIP
[2]. Premature rupture of membranes, lower Apgares; perinatal asphyxia, feeding tubes,
mechanical ventilation, and cardiovascular resasoit in the perinatal period may be increasing
risk of SIP [2,8]. Conditions associated with fedalneonatal hypoxia are essential antecedents
for this distinct emerging entity [9].

COVID-19 pandemic is still a worldwide health prefn. Pregnant women and neonates were
included in the age category that very vulnerableCbronavirus-19 infection. There was no
evidence of vertical transmission of COVID-19 ironates, while the horizontal transmission is
thought to be the source of infection in neona#sal pneumonia is one of the most important
causes of morbidity and mortality in pregnant wonfigd]. Pneumonia in pregnant women is
associated with various clinical outcomes of lab@uch as premature rupture of membranes,
preterm delivery, IUFD, LBW, and neonatal mortalifyl]. Neonates may be at high risk for

complications of COVID-19 infection due to low immei system and physiological changes in
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the respiratory and cardiovascular systems at Hit®]. Other studies reported that the
manifestation of symptoms and clinical signs of @DAL9 infection in neonates could be less
severe than adults. The main symptom is fever, ooough, or shortness of breath. None
causes neonatal death [13].

In this case, the patient was born from a motheo whs coronavirus-19 positive. Both of
patient and his twins were coronavirus-19 negaftiven RT-PCR swab examination. Placenta
examination to identify COVID-19 in these twins wast performed. Apart from prematurity
itself as the main risk factor for SIP, the othisk rfactors were PPV treatment, low APGAR
score, CPAP use, umbilical catheter, and tube feed@esides, adverse perinatal conditions like
asphyxia may initiate intestinal ischemia, thusraggte the risk of intestinal perforation. The
associations between SIP incidence and COVID-I&xtidn in mothers have not been proven in
this case. Even though the other twin has loweh hireight (birth weight 1500g), SIP did not
occur.

The SIP clinical manifestations were sudden abdahdistension, a bluish discolouration of
the abdomen, hypotension, and metabolic acidosimplete blood count examination showed
an increase or decrease in white blood cells, arease in immature cells (left shift), and a
decline in the number of platelets. Electrolyte raketion may reveal hyponatremia and
hyperkalemia. Radiological examination typicallygls pneumoperitoneum (free air). However,
a gasless abdomen may be found as well. Spectiolagical findings associated with NEC
were not observed. There were three clinical festto help distinguish SIP with perforation in
NEC: (1) SIP occurs early (usually in the firdib12 weeks of life); (2) abdominal distention; (3)
free air with the absence of pneumatosis or pegabus gas in abdominal x-ray [1]. Our patient
present with abdominal distension occurs in dagdhafter born and pneumoperitoneum in the
form of a football sign.

The management of SIP consists of medical manageameh surgical management. Medical
management consists of resting the gastrointestimetl (GIT) for 7-14 days, circulatory support,
and antibiotics administration. Gastric decompassvas performed by inserting an orogastric
tube, providing TPN as needed, and fasting. Coatithe patient's respiratory support. Give
inotropic to keep normal blood pressure and obsemmee production to 1-3 mL/kg/hour.

Administer parenteral antibiotics for 7-10 days.[W}e immediately fasted the patient and

administered the TPN when abdominal distension faasd. Respiration support was maintain
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using CPAP, and an orogastric tube was insertedrokiielazole was given when the diagnosis
of ilium perforation established.

The optimal surgical management of SIP still corgreial. The traditional surgical approach
was exploratory laparotomy by resecting the bowhlje another approach is primary peritoneal
drainage (PPD). A prospective randomized trial wtogl Moss et al and Rees et al in the case of
NEC or SIP perforation, both studies showed thetethwas no difference in outcome in the two
methods[1]. In our case, the pediatric surgeonoperéd an exploratory laparotomy, resected the
ilium, and Mikulicz stoma ileostomy. The histopdtigical examination of the tissue found
swollen lamina propria and submucosa and inflammatells' infiltration (lymphocytes,
histiocytes, plasma cells, and eosinophils). Diiata of blood vessels and extravasation of
erythrocytes also found. These findings strongfypsut the diagnosis of SIP.

Mortality of neonatal intestinal perforation islisthigh, ranging from 40-70% [14]. Several
recent studies have reported lower mortality. Prgjost al stated that the mortality rate for
neonatal intestinal perforation was 31% [15]. Adstconducted by Hyginus et al said that NEC,
prematurity, low birth weight, multiple perforatisnand delay in identifying perforations were
increasing the mortality in neonatal gastrointedtperforations. However, unlike the NEC, SIP
has a better prognosis with a survival rate of ketw70%-100% [16]. There were no NEC or
multiple perforations found in our case. Early itlécation, immediate surgery, and optimal
postsurgical care have the best outcomes in mgsiscdhe postponement of hospital discharge
for this patient was related to the mother's isohatperiod due to COVID-19, stoma care
education to the family, breastfeeding optimizatiamd Kangaroo Mother Care education for her
1500 g twin.

4. Conclusion

The aetiology and pathogenesis of SIP were stiknown. Besides prematurity as a
significant risk factor, perinatal risk factors buas PPV measures, low APGAR score, CPAP,
umbilical catheter, and tube feeding were included the SIP risk factos. However, the
associations between SIP and Coronavirus-19 ioiedtas not yet proven in this case. Early
diagnosis, immediate surgery, and appropriate pesative care were crucial in SIP

management.
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FigureLegend

Figure 1. Pneumoperitoneum: shadow appearance in x-ray sttwvoresence of air or gas in
the right and left sub-hemidiaphragm, forming atsarous diaphragm sign, and surround the
entire abdominal wall, creating a football sign.

Figure 2. SIP operation procedure. 2A. One cm of ileum patfon was found (black circle).
2B. lleum resection and Mikulicz stoma ileostomyrevgerformed. 2C. Post-operation, the
surgical wound has been sutured.

Figure 3. Histopathology examination of ileal tissue. 3ArtRé erosion of mucosal lining (red
arrow). 3B. Inflammatory cells, lymphocytes, hisytes, plasma cells, and eosinophils (green
arrow). 3C. Dilatation of blood vessels (blue aryo8D. Extravasation of erythrocytes (yellow

arrow).
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