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A B S T R A C T  

The health emer gency linked to the Sars - Cov - 2 in fec tion rep re sented an ab solutely new prob lem for all health 
pro fes sion als. In par tic u lar, the in for ma tion re gard ing the spread of the virus in the pe di atric field and its 
man i fes ta tions are still in com plete. In this pa per we pre sent a case of neona tal in fec tion which, as far as we 
know, rep re sents one of the few pub lished cases and which oc curred in a pa tient who came to our at ten tion 
for acute ab domen from in testi nal per fo ra tion. The per fo ra tion was caused by Meck el's di ver tic u lum, an event 
con sid ered in fre quent in the first year of life and al most ex cep tional in the neona tal pe riod. This case re quired 
par tic u lar man age ment, putting pe di atric sur geons in front of new and dif fi cult to solve prob lems. New on set 
clin i cal events, such as this one de scribed, rep re sent an op por tu nity for shar ing use ful data for the cre ation of 
uni ver sal pro to cols for the man age ment of pa tients with prob lems that are be com ing com mon and of which 
lit tle is known. 

1 . Introduction 

Dur ing the cur rent emer gency re gard ing the Sars - Cov - 2 virus, the 
amount of in for ma tion avail able to the sci en tific com mu nity is grow - 
ing day by day. One of the data that seems to emerge is that the in fec - 
tion in the pe di atric pop u la tion is very of ten free of clin i cal symp toms 
or signs, and in symp to matic pa tients it pre sents with mild res pi ra tory 
or gas troin testi nal man i fes ta tions [ 1 ]. There are clin i cal cases from 
China that re port pa tients of a few days of life with symp toms sim i lar 
to sep sis or feed ing in tol er ance [ 2 , 3 ]. 

As far as we know, in Lit er a ture there are no cases of pe di atric pa - 
tients with sur gi cal pathol ogy re lated to coro n avirus dis ease 2019 
(COVID - 19), and let alone, there is still no data on a pos si ble re la tion - 
ship be tween the in fec tion and the on set of sur gi cal com pli ca tions. 

In this work we pre sent the case of a pa tient in neona tal age, that 
un der went surgery, for in testi nal per fo ra tion on Meck el's di ver tic u - 
lum, in which was sub se quently made di ag no sis of Coro n avirus in fec - 
tion. 

2 . Case report 

A three - day - old male in fant was trans ferred to the Salesi Chil dren's 
Hos pi tal in An cona (Italy) for his tory of feed ing in tol er ance, bil iary 
gas tric stag na tion and ab dom i nal dis ten sion. An x - ray ex am i na tion of 
the ab domen was per formed and showed a pic ture of pneu moperi - 
toneum. The pa tient was ad mit ted to the neona tal in ten sive care unit, 
and a sec ond x - ray of the ab domen con firmed the pres ence of ab dom i - 
nal free air. Clin i cally the pa tient pre sented a pic ture sim i lar to that of 
an early sep sis. An ur gent in ter ven tion of ab dom i nal ex plo ration was 
per formed. A right sovra - umbilical la paro tomy was per formed and the 
pres ence of abun dant free stools was high lighted. Dur ing the ex plo - 
ration of the in testi nal loops, the pres ence of a per fo rated Meckel di - 
ver tic u lum was found at about 15 cm from the ileo ce cal valve ( Fig. 
1 ). The rest of the in tes tine was in good con di tion, with no signs of in - 
flam ma tion. The por tion of the ileal loop af fected by the di ver tic u lum 
was re sected and an ileo - ileal end - to - end anas to mo sis was per formed. 

At the be gin ning, af ter surgery, the pa tient pre sented sta ble clin i - 
cal con di tions. In the fifth post op er a tive day, how ever, the pa tient 
pre sented an im por tant ab dom i nal wound de his cence with leak ing 
stool. For this rea son, a sec ond ab dom i nal ex plo ration was per formed 
and a de his cence of the in testi nal anas to mo sis was high lighted, in the 
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Fig. 1 . In tra op er a tive find ing of per fo rated Meck el's di ver tic u lum. 

ab sence of fur ther anom alies. A sec ond end - to - end ile oleal in testi nal 
anas to mo sis was car ried out. We de cided to not per form an ileostomy 
di ver sion, since the fact that the ileal loops ap peared in a good con di - 
tion. Af ter the sec ond in ter ven tion, the pa tient pre sented a reg u lar 
course. Un for tu nately the pe di a tri cian who trans ferred the pa tient 
from the pe riph eral hos pi tal was symp to matic and re sulted pos i tive 
for Sars - Cov - 2. 

On the sec ond post - operative day, a pha ryn geal swab was also per - 
formed on our pa tient, re sult ing “pos i tive”. The pa tient was there fore 
iso lated at the pe di atric in ten sive care unit. The health staff, who 
came into con tact with the pa tient, was sub jected to pha ryn geal swab, 
with out de tect ing pos i tive in di vid u als. Also the mother was sub jected 
to pha ryn geal swab re sult ing neg a tive for Sars - Cov - 2. The pa tient was 
kept iso lated at the Pe di atric In ten sive Care Unit for ten days af ter 
which it was trans ferred to the Neona tal In ten sive Care Unit. The pa - 
tient was dis charged at two months of life and at 4 months fol low - up 
is asymp to matic. 

3 . Discussion 

Meck el's di ver tic u lum orig i nates from an in com plete oblit er a tion 
of the om phalome sen teric or vitelline duct, which oc curs around the 
fifth week of ges ta tion. It usu ally ap pears as a pouch, lo cated on the 
an time sen teric bor der of the ileum at a length be tween 40 and 60  cm 
from the ileo ce cal valve [ 4 ]. Meck el's di ver tic u lum is one of the most 
com mon anom alies of the GI tract, pre sent in 2 – 3% of in di vid u als and 
it is of ten clin i cally silent and dis cov ered in ci den tally dur ing in ter ven - 
tions per formed for other rea sons. When symp to matic, the most com - 
mon pre sen ta tion is rep re sented by re cur rent ab dom i nal pain, gas - 
troin testi nal bleed ing and bowel ob struc tion, due to in tus sus cep tion 
and volvu lus [ 5 ]. Per fo ra tion of the di ver tic u lum, as an ini tial symp - 
tom, is re ported with an in ci dence rate of 10% in the first year of life 
[ 6 ], but in the neona tal pe riod is con sid ered ex cep tional, be ing re - 
ported in only 11 pa tients dur ing the last 30 years [ 7 , 8 ]. The rec og - 
nized causes of per fo ra tion in the new born are peri na tal hy poxia/ 
anoxia, ma ter nal ad min is tra tion of cor ti cos teroids and co caine abuse, 
and ex change trans fu sion for he molytic dis ease of the new born. 

A re cent re view [ 9 ] de scribes that pneu moperi toneum is pre sent as 
the main fea ture in the 33% of the pa tients with com pli cated Meck el's 
di ver tic u lum. In these cases an ex plo rative la paro tomy is manda tory, 
and the di ag no sis comes eas ily. It can be safe to per form pri mary 
anas to mo sis af ter re sec tion for per fo rated di ver tic u lum in the neona - 
tal pop u la tion, even in those of low birth weight, avoid ing in this way 
the mor bid ity of a sec ond in ter ven tion for stoma clo sure. The re ported 
rate about de his cence af ter a pri mary anas to mo sis is around 5% [ 10 ], 
but it de pends also about the con di tions of the pa tient. 

The coro n avirus dis ease 2019 (COVID - 19) has spread rapidly 
across the world. Un like what was thought at the be gin ning, the in fec - 

tion did not re main lim ited to the older seg ment of the pop u la tion, 
and with the sharp in crease in the num ber of in fec tions, the num ber 
of preg nant women and chil dren with COVID - 19 is also on the rise. 
In fec tion in chil dren, how ever, re mains a very lim ited phe nom e non. A 
re cent re view of 72,314 cases by the Chi nese Cen ter for Dis ease Con - 
trol and Pre ven tion showed that less than 1% of the cases were in 
chil dren younger than 10 years of age [ 11 ]. In con trast with in fected 
adults, most in fected chil dren ap pear to have a milder clin i cal course 
and asymp to matic in fec tions are not un com mon. In fact, com pared 
with the clin i cal char ac ter is tics of adult cases, the ob vi ous phase of 
symp toms lasts for 1 – 2 weeks af ter the dis ease, and the detox i fi ca tion 
pe riod can lasts for 3 – 4 weeks or longer. The con di tion of chil dren is 
milder, re cov ery faster, and have a bet ter prog no sis. Only few cases 
may progress to lower res pi ra tory tract in fec tion [ 12 ]. Due to the low 
num ber of cases in chil dren, com pared to adults, we have lit tle data 
avail able to eval u ate the real im pact of the in fec tion in this group of 
pa tients. In this sense, we know even less about neona tal in fec tion. A 
num ber of case re ports have been pub lished look ing at the out comes 
of preg nant moth ers with COVID - 19 and their new born ba bies, with 
nearly 50 cases of in fants now re ported. A ver ti cal trans mis sion, from 
in fected moth ers, have been re ported, but in gen eral they ap pear to 
do well. There have been case re ports of new borns and very young in - 
fants test ing pos i tive, and they have not suf fered any com pli ca tions of 
the dis ease and re quired min i mal res pi ra tory sup port [ 13 , 14 ]. Any - 
way this is sue is still not clear and needs more data to be con firmed. 

An other in ter est ing is sue is the re la tion ship be tween the dis ease 
and the con di tion of sur gi cal pa tients, and in par tic u lar if the in fec - 
tion can in flu ence the out comes of surgery. With the ex plo sion of the 
Sars - Cov - 2 pan demic, work has mul ti plied in the lit er a ture on the 
clin i cal con di tions of in fected pa tients, but only a few of these take 
sur gi cal pa tients into con sid er a tion. In any case, there are no data that 
can in di cate an in volve ment with re gard to post - operative com pli ca - 
tions. As far as we know, the case we pre sent in this work is one of 
the first that con cerns a sur gi cal pa tient in neona tal age and it of fers 
in ter est ing food for thought. For what are the data in our pos ses sion 
we can not say that the in fec tion has in ter fered with the reg u lar clin i - 
cal course of the pa tient, fa vor ing the ap pear ance of per fo ra tion or 
the on set of post - operative com pli ca tion. In fact, al though the in ci - 
dence is very low, cases of Meck el's di ver tic u lum per fo rated in the 
neona tal pe riod are re ported in the Lit er a ture, as pre vi ously de - 
scribed. Fur ther more, the pos si bil ity of de his cence is a widely doc u - 
mented com pli ca tion and even if the anas to mo sis has been per formed 
on an oth er wise healthy in tes tine, un like what hap pens dur ing NEC 
for ex am ple, this pos si bil ity is al ways to be taken into ac count. In fact, 
there are no ev i dent clin i cal el e ments re lated to COVID - 19 that can be 
cor re lated with a wors en ing of the pa tien t's gen eral con di tion and 
with the on set of de his cence. 

On the other hand, the in fec tion of a pa tient of this kind has put us 
pe di atric sur geons in front of an un known re al ity and has cer tainly 
made the man age ment of the pa tient more dif fi cult. Iso lat ing the pa - 
tient, al though an un avoid able choice, ac tu ally com pli cates the post - 
operative fol low - up that in pa tients of this age and with this con di tion 
re quires more as sess ments per day at the pa tien t's bed side. Fur ther - 
more, the fact that these pa tients, who need ur gent surgery, have an 
in fec tion that is not clin i cally ev i dent, makes the health work ers in - 
volved more ex posed. It is there fore nec es sary to cre ate shared pro to - 
cols in or der to per form pre op er a tive screen ings that can iden tify in - 
fected pa tients early, with out de lay ing the time to get to surgery. In 
con clu sion, we can say that in the pe di atric field it is nec es sary to try 
to share as much as pos si ble the data de riv ing from the ex pe ri ences of 
the in di vid ual cen ters, in or der to be able to cre ate shared pro to cols 
that can im prove the man age ment of these pa tients and limit the risks 
for health per son nel. 
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