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The Variation of the Fetal Esophageal Mucosa
at the End of Gestation may be a Possible
Etiopathogenic Factor for Barrett's Esophagus

La Variacibn de la Mucosa Esofagica Identificada al Final de la Gestacion
Puede ser un Posible Factor Etiopatogénico para el Eséfago de Barrett
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SUMMARY: Barrett's esophagus is a condition where the distal third of the esophagus changes its epithelial lining from non-
keratinized stratified squamous to simple columnar. This cross-sectional descriptive study was conducted to characiptizg &z es
mucosa in the third trimester of pregnancy and determine possible variants in its development and was carried out in lthgyMorpho
Laboratory of the Health Faculty of the Industrial University of Santander, Colombia, with 45 human fetuses in the thied ¢fimes
gestation (weeks 25-40). A section of the distal esophagus and the first portion of the cardial region of the stomacinedraerabtiae
histological sections were subjected to a fixation process with 5 % formaldehyde solution. The sections were stainedaxigirhemat
and eosin and were evaluated for the presence of epithelial change or glands in the esophageal lamina propria. The nbange from
keratinized stratified squamous epithelium to simple columnar epithelium was observed in the esophageal mucosa in {iVe fetuses
%). In 15 cases (33.3 %), the presence of mucous glands underlying the epithelium was determined. In two fetuses, simple column
epithelium was observed in the esophageal mucosa and underlying submucosal glands (4.4 %). The lack of replacementafrthe colum
epithelium by squamous epithelium in the distal third of the esophagus and the presence of mucous glands in the |astétio of g
may suggest the presentation of Barret's esophagus in adulthood and thus, a predisposition to develop esophageal adenocarcinoma
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INTRODUCTION

In mouse embryo models, the lumen of thet the level of the gastroesophageal junction from the
esophageal mucosa has been found to be lined in its eastyumnar epithelium characteristic of the gastric mucosa.
stages by ciliated simple columnar epithelium, which igGemonov & Kolesnikov, 1990; Hadravské# al, 2004).
replaced by stratified squamous epithelium prenatallyertychnyiet al (2012) report islets or patches of columnar
(Danielyet al, 2004; Yuet al, 2005; Quet al, 2007). The epithelium on the surface of the laminated squamous
epithelial basal cells are responsible for the continuoggithelium, which would indicate unequal development of
renewal of the other cell types, which is maintained duringe esophageal mucosa until birth.
postnatal life, maintaining homeostasis and epithelial repair
in cases of injury (Jovoet al, 2011; Kalabit al, 2012; In postnatal life, mainly in adults and, to a lesser
Zhanget al, 2017). extent, in adolescents and children, Barrett's esophagus (BE)

has been described, as a pathological condition in which the

As it occurs in mice, in human fetuses it has beetistal third of the esophagus changes its epithelial lining from
postulated that, as has been described in mice, progressihgtified squamous non-keratinized to simple columnar due
throughout fetal life, in the process of esophageab the metaplasia. It is diagnosed by endoscopy and
histogenesis, the ciliated columnar epithelium is replacegonfirmed histopathologically by biopsy at the
By the end of the third trimester of gestation, the mucosfstroesophageal junction (Falkal, 2011; Fitzgeralabt
the distal third of the esophagus presents a stratifiegl, 2014). Its progression is due to continuous exposure of
squamous epithelium. This epithelium differentiates itsethe esophagus to gastroesophageal reflux (GER) (Hassall,
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1997; Fordet al, 2005; Andersoet al, 2007; Colemaset Extraction of the thoracoabdominal block was
al., 2011; Falket al, 2011; Winberget al, 2012; Andriciet  performed with a longitudinal I-shaped incision. The tongue
al., 2013). was pulled down, detaching it with the esophagus, larynx, and

trachea. Dissection was performed to detach the cardiovascular
The importance of BE lies in the fact that it hadlock and the esophagus cutting through the esophageal hiatus
become a risk factor for the development of esophagedlthe diaphragm to the stomach, obtaining a block with the
adenocarcinoma (EAC) (Colema al, 2011; Shaheen, tongue, esophagus and stomach. A section of the distal
2014). Little is known about the pathophysiology of thigsophagus and the first portion of the cardial region of the
disease in children, although in newborns GER is considerstdimach were obtained. After collection, the histological
physiological due to the immaturity of the cardiac sphinctesections were subjected to a fixation process with 5 %
a situation usually lasting a few weeks and withoubrmaldehyde solution. Then, the sections were stained with
permanent adverse effects on the mucosa of the third lovimatoxylin and eosin and were evaluated for the presence of
esophagus. (Ronkainen al,, 2005). BE studies in infants epithelial change, and glands in the esophageal lamina propria.
are especially limited by the number of samples and
methodological design (Jeurnirdt al., 2011; Twohig- Statistical analysis.Descriptive statistics and graphs were
Bennettet al,, 2021). performed using SPSS 20 software (SPSS, Chicago, IL, USA)
and Microsoft Excel 2013. Descriptive statistics were
The presence of microvilli in mucinous cells in thecalculated for each morphometric parameter and the
stratified squamous epithelium of the esophagus has bd&rimogorov Smirnov normality test was performed to each
described (Shieldst al, 1993; Sawhnewt al, 1996). sample. Statistical significance of p < 0.05 was considered.
Additionally, a greater number of goblet cells have also be€&ategorical variables were expressed as percentage. In the
observed in the BE than in the epithelium of normal intestineomparison of dichotomous qualitative variables, such as the
Of normal intestine (Mclntiret al, 2011). presence or absence of simple columnar epithelium and
mucous glands in the lamina propria in the distal third of the
A study in humans suggests that the basal cedsophagus and their behavior between age groups, the chi-
population exhibits heterogeneous behavior (Seery & Wastguare test was used.
2000). In different esophageal pathologies such as cancer,
the proliferation-differentiation of the epithelium isRESULTS
interrupted, which can lead to an invasion of the submucosa
by an aberrant proliferation of the epithelium that finally Histological evaluation of the 45 cuts at the level of
leads to distant metastasis (Sachdsval., 2021). the gastroesophageal junction was performed verifying that
all the layers of these organs were fully recognized (mucosa,
Due to an incidental finding when observing lacunasubmucosa, external muscle and serosa). The change from non-
or patches of glands and columnar epithelium in a samp{eratinized stratified squamous epithelium to simple columnar
slide of the lower third of the fetal esophagus, this studpithelium was observed in the esophageal mucosa in five
aims to characterize the esophageal mucosa in the thietluses (11.1 %). In some cases large areas of columnar
trimester of pregnancy, and to determine the possible variaatsthelium immersed between the squamous epithelium, with

in its development. transition from the esophageal epithelial cells to columnar cells
were observed (Fig. 1a). In other cases small plaques of
MATERIAL AND METHOD columnar epithelium between the esophageal lining and with

a total development of the columnar cells were detected (Fig.

This cross-sectional descriptive study was conductddb). Characteristically, the esophageal glands are in the
on 45 human fetuses from 25 to 40 weeks from theubmucosa layer, which was verified in this study, but the
collection of the Morphology laboratory of the Faculty oforesence of mucous glands underlying the epithelium was also
Health of the Industrial University of Santander in Colomidentified in 15 specimens (33.3 %) (Fig. 2). In two fetuses,
bia. The fetuses were grouped according to their gestatiotta presence of simple columnar epithelium was observed in
age (25-30 weeks, 31-35 weeks, and 36-40 weeks). Tthe esophageal mucosa and, also, underlying submucosal
study and its procedures were in accordance with tigeands (4.4 %) (Fig. 3). These glands, located under the
Scientific Research Ethics Committee of the Industriasophageal epithelium presented mucosal-type cells, as occurs
University of Santander and complied with Resolutioin the submucosal glands in each of the cases analyzed. A
008430 of 1993, Decree 2164 of 1992 and Law 10 of 198€atistical relationship was found between the presence of
of the Colombian Ministry of Health and the principles ofnucous esophageal glands and the appearance of simple
Helsinki Declaration. columnar epitheliunin the esophageal mucosa (p<0.001).
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Acoording to the gestational age group, simpland in two samples between 36-40 weeks. Statistically
columnar epithelium in the mucosa of the distal third of theignificant differences among the different gestational age
esophagus was found in two cases in fetuses with a gestatiqgralups regarding the presence of simple columnar epithelium

Fig. 1. Histological sections of the lower third of the esophagus. a. Presence of simple columnar epithelium (blue arsowlatssve

of stratified squamous epithelium in a 26-week fetus. 40X. b. Presence of simple columnar epithelium (blue arrows) betsveen plat
stratified squamous epithelium (black arrows) in a 29-week fetus. 10X. LP: lamina propria; MM: muscularis mucosa; S: submucosa.

Regarding the mucous esophageal glands, they were
found in five cases in each of the age groups studied. The
presence of mucous esophageal glands did not present significant
differences between the different age groups (p=0.873).

Finally, another incidental finding was the presence of
ciliated columnar cells with eosinophilic cytoplasm, which was
observed only in the three 27-week fetuses (Fig. 4).

-

| d '_4,12’ :) :
Fig. 2. Presence of cardial-type mucous gland (CG) in the lamir
propria (LP) of the esophageal mucosa in a 30-week fetus. 40;

SE: squamous epithelium; MM: muscularis mucosa; S
submucosa.

[N
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Fig. 4. Ciliated columnar cells with eosinophilic cytoplasm (arrows)
in the lower third of the esophagus in a 27-week gestational fetus.
40X. LP: lamina propria.

Fig. 3. Histological sections of the lower third of the esophagus in a 39-
week fetus. Note the columnar epithelium in the lower third of the
esophageal mucosa (blue arrows) and the presence of cardiac-type mucous
glands in the lamina propria (LP). MM: muscularis mucosa; S: submucosa.
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DISCUSSION The presence of microvilli in mucinous cells of the
stratified squamous epithelium of the esophagus in adults
Throughout prenatal life, the gradual replacement inas been described (Shieleisal, 1993; Sawhnewt al,
the esophageal mucosa from a simple columnar epitheliurfi96), and the presence of goblet cells in high numbers when
to a stratified non-keratinized squamous epithelium has beBE is diagnosed (Mclntiret al, 2011). In our study we did
reported in both mouse and human embryonic modatst find the presence of these structures, but we did descri-
(Gemonov & Kolesnikov, 1990; Hadravs&tal, 2004; Yu be ciliated columnar cells with eosinophilic cytoplasm as
et al, 2005; Queet al, 2007). Unlike what has been statedan incidental finding in the 27-week fetuses, which suggests
in the literature, there is evidence to suggest that tlirethese cases, the consolidation of the metaplastic epithelium
esophagogastric transition mucosa has gastric origin aindthe distal segment of the esophagus, as a variant feature
arises before birth, presenting islets of columnar epitheliuaf the histogenesis process of that organ with possible clinical
on the surface of the laminated squamous epithelium, whighplications in postnatal life.
indicates its uneven development until birth. Thus, sites of
immature epithelium could be considered as transformation The incidence of EAC in adults has been reported at
zones of both laminated pavement epithelium and columr&ito1l3 % of patients suffering from BE (Cancer Research
epithelium (Tertychnyiét al, 2012). UK, 2020). This figure should be considered when evaluating
childhood GER because the patterns of epithelial metaplasia
In this study, just as reported by Tertycheyial and presence of glands in the mucosa in the process of
(2012), we identified the persistence of this columnarsophageal histogenesis identified both by Tertychetyi”
epithelium in the form of patches or fragments immerseal. (2012), and this study, besides GER, suggest the
within the squamous epithelial tissue in 11 % of thpossibility that some cases of BE have an evident congenital
esophagus evaluated; a histological characteristic of BBmponent that warrants a permanent evaluation of its
described since childhood and associated to the prolongaablution.
presence of GER. On their studies have noted a possible
genetic predisposition or congenital etiology for BE, whiclCONCLUSIONS
has not been properly argued (Fahmy & King, 1993; Jeurnink
et al, 2011; Sanchist al., 2013). The lack of replacement of the columnar epithelium
by squamous epithelium in the distal third of the esophagus
Additionally, it has been described that the BEand the presence of mucous glands in the last third of
formation can also arise from aberrant gland duct epitheligéstation may suggest the occurrence of BE in adulthood
cells located beneath the epithelium (Glickreaal, 2001; and a predisposition to develop EAC.
Nicholsonet al, 2012). This type of glands was observed in
our study in 33 % of the specimens suggesting that thi$ ANCO-BECERRA, C. A.: GOMEZ-TORRES, F. A. & BA-
histological pattern may persist in postnatal life andLESTEROS-ACUNA, L. E. La variacién de la mucosa esofagica
consolidate in individuals who present GER. identificada al final de la gestacién puede ser un posible factor
etiopatogénico para el es6fago de Barrktt. J. Morphol.,
The time of exposure to GER without treatment i42(2y234-238, 2024.
related to the development of BE in childhood. The

prevalence of BE. in childhood is significantly lower than i e el tercio distal del es6fago cambia su revestimiento epitelial de
the adqlt population @'12 % of adul_ts compqred t00.3-4 camoso estratificado no queratinizado a columnar simple. Este
% of children). In addition to the relationship with the degregstudio descriptivo de corte transversal tiene como objetivo carac-
and duration of GER. The longer the mucosa is exposedt@izar la mucosa esofagica en el tercer trimestre del embarazo y
GER without treatment, and therefore to the effects of acideterminar posibles variantes en su desarrollo y se realizé en el
the greater the probability of esophagitis and deve|opmdﬁboratorio de Morfologia de la Facultad de Salud de la Universi-

of metaplasia (Jeurnirdt al, 2011; Sanchist al, 2013).  dad Industrial de Santander-Colombia, con 45 fetos humanos en el
tercer trimestre de gestacién (semanas 25-40). Se obtuvo una sec-

Although BE is considered a premalig nanfiér,' del eséfago distgl yla p_rimefa_porcién dela regién cardial del
. o . . .~ estébmago y las secciones histoldgicas se sometieron a un proceso
Condlthn, ’Fhe incidence of carcinoma _|n the pedlgtrlge fijacién con solucién de formaldehido al 5 %. Los cortes se tifieron
population is low. Long-term follow-up with endoscopieg.on hematoxilina y eosina y se evaluaron determinando la presen-
and staged biopsies seems advisable when there is evidejigge cambio epitelial y glandulas en la lamina propia del es6fago.
of BE and malignant alterations, as in the children whiel cambio de epitelio escamoso estratificado no queratinizado a

have BE with specialized mucosa and goblet cells (Hassaitelio cilindrico simple se observo en la mucosa esofagica en cin-
et al, 1993; Cottoret al, 2022). co fetos (11,1 %). En 15 casos (33,3 %) se determino la presencia
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