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Abstract

OBJECTIVE: To estimate the frequency of eosinophilic-intermediate metaplasia of the 
cervix and to identify the histological characteristics. 

MATERIALS AND METHOD: A prospective, and observational study was made. We 
reviewed cervical biopsies from March 2006 to December 31, 2016, and in a second 
stage biopsies from January to June 2022. The criteria for making the diagnosis of eo-
sinophilic metaplasia (EM) were taught by one of the authors (JJCV) to the pathologists, 
who in routine practice issued this diagnosis 5,000 biopsies were reviewed between 
March 2006 and December 31, 2016, and 122 between January and June 2022. 

RESULTS: A total of of 5000 biopsies were reviewed; 204/5000 cases (4.4%) and 31/122 
cases (25.4%) were detected with EM. 

CONCLUSIONS: The importance of recognizing it lies in the fact that most of these 
cases are diagnosed as low-grade intraepithelial lesions (LGSIL), although in accordance 
with the recommendations of the American Association of Colposcopy and Cervical 
Pathology (ASCCP) and the American Association of Cervical Cancer (ACS), as well as 
Mexican NOM 041 for Detection and Prevention of Cervical and Breast Cancer must 
be observed and not receive treatment, most of the cases receive treatment and some 
in an excessive way.

KEYWORDS: Uterine cervix; Uterine cervix metaplasia; Eosinophilic metaplasia; Low-
grade intraepithelial lesions; Uterine cervical dysplasia; Cervical cancer.

Resumen 

OBJETIVO: Estimar la frecuencia de metaplasia eosinofílica-intermedia de cuello 
uterino e identificar las características histológicas.

MATERIALES Y MÉTODOS: Estudio prospectivo y observacional, llevado a cabo 
a partir de la revisión de expedientes de biopsias de cuello uterino, de marzo de 
2006 a diciembre de 2016, y en una segunda etapa de enero a junio de 2022. Los 
criterios para establecer el diagnóstico de metaplasia eosinofílica (ME) fueron en-
señados por uno de los autores (JJCV) a los patólogos, quien en la práctica habitual 
emitió el diagnóstico. 

RESULTADOS: Se revisaron 5000 biopsias. Se detectaron 204 de 5000 casos (4.4%) 
y 31 de 122 casos (25.4%) con metaplasia eosinofílica-intermedia.

CONCLUSIONES: La importancia del reconocimiento de metaplasia eosinofílica-
intermedia radica en que la mayoría de los casos se diagnostican como lesiones 
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intraepiteliales de bajo grado (LGSIL), aunque de acuerdo con las recomendaciones 
de la Asociación Americana de Colposcopia y Patología Cervical (ASCCP) y la Asocia-
ción Americana de Cáncer de Cuello Uterino (ACS), así como la NOM 041 Mexicana 
para la Detección y Prevención del Cáncer de Cuello Uterino y de Mama, deben 
mantenerse en vigilancia y no recibir tratamiento; no obstante, la mayoría lo recibe, 
incluso de manera excesiva.

PALABRAS CLAVE: Cuello uterino; metaplasia del cuello uterino; metaplasia eosi-
nofílica; lesión intraepitelial de bajo grado; displasia del cuello uterino; cáncer de 
cuello uterino.

INTRODUCTION 

The growth of the uterus in women during adoles-
cence due to the effect of hormones leads in most 
of them in the cervix (UC) to the exteriorization 
of the endocervical epithelium, by mechanical 
effect, which is called ectopia or ectropion,1 can 
be seen in colposcopy as micropapillary red 
epithelium and that later by two mechanisms 
is replaced by stratified squamous epithelium, 
creating the transformation zone. This epithelium 
is called metaplastic and occurs in two ways: 1) 
By "invasion" of the mature exocervical epithelium 
(Figure 1A) that displaces the glandular epithelium 
and that extends both on the surface and in the 
glands, which it generally replaces completely. 
2) Due to “metaplasia” that originates from the 
endocervical reserve cells. Both forms are present 
and intermingle, and the resulting stratified squa-
mous epithelium varies significantly in thickness, 
with a very wide morphological variety in both 
colposcopic and microscopic appearance. In me-
taplasia there are two well-characterized ones, the 
immature and the mature. The immature (Figure 
1B) is initiated by the growth of the reserve cell 
that differentiates instead of a muco-producing 
cell into an immature stratified flat cell with a 
shape and size like the basal cells of the mature 
epithelium, which displaces and replaces the 
columnar epithelium. Initially there are few la-
yers, and it is seen colposcopically as smooth red 

epithelium. This can happen in a multicentric way 
most of the time. The immature cells are similar 
to the basal ones of the exocervical epithelium, 
with medium-sized nuclei with little cytoplasm 
and that in the process of maturation towards the 
surface have a smaller nuclear size and a greater 
amount of cytoplasm. When fully mature they 
acquire glycogen and the mature metaplastic is 
indistinguishable from the native exocervical.1,2 
(Figure 1A) The other variant that is the object of 
this writing and that we have observed for some 
years is characterized by the fact that the nucleus 
does not mature, that is, it conserves its size from 
the basal layer as it ascends towards the surface 
and only increases in size. The size of the cyto-
plasm the cytoplasma es larger and more is more 
eosinophilic than the neighboring epithelium, in 
almost all these cases there is no production of 
glycogen, or it is present in isolated.

MATERIALS AND METHODS
A prospective, and observational study was made. 
We reviewed cervical biopsies from March 2006 
to December 31, 2016, and in a second stage 122 
biopsies from January to June 2022. The criteria 
for making the diagnosis of EM were taught by 
one of the authors (JJCV) to the pathologists, 
who in routine practice issued this diagnosis and 
which were the following: 1) Conservation of the 
size of the nucleus from the basal layer to the 
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surface, with tolerance of slight growth in nuclear 
size, without significant hyperchromatism, with 
a single or two to three small nucleoli, without 
reinforcement of the nuclear membrane, without 
suprabasal mitoses, and always round (Figures 
2-5). 2) The cytoplasm with an increase in size 
greater than that corresponding to the stratum of 
the epithelium towards the surface where the cell 
moves due to normal growth. In the intermediate 

Figure 1. Known metaplasias (HE 100X and 400X): A) 
It matures with glycogen in most of the cells it is seen 
as perinuclear halos, the nucleus is small and with a 
decrease in size as it increases to the superficial layers 
and should not be confused with koilocytes. B) Im-
mature basal-like cells throughout the thickness, there 
is a slight disorder, there is no overlapping nuclei, no 
mitosis, occasional endocervical cells intermingled 
residual vacuolates (arrows).

Figure 2. Panoramic HE 100X of two cases, both in 
the border area with epithelium mature metaplastic, 
the basal layer shows no increase in cellularity and 
towards the surface nuclear size is conserved. It 
can be seen that the proportion of nuclei above the 
cytoplasm is less than 50%, (blue on pink), the inter-
nuclear distance is very homogeneous and it can be 
observed that the "order" is preserved, both vertical 
and horizontal polarity (lines).

A

B
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Figure 3. Eosinophilic metaplasia A-D, in the four HE examples at 400X, the nuclei are of uniform in size, or 
slightly decreased in size towards the surface, with very very large eosinophilic eosinophilic cytoplasm. Image 
B has cells with clear perinuclear halos (blue arrows) on the left side, which are lost towards the surface on the 
right side of the photograph. This is also seen in C and D. In D there are perinuclear halos that can be confused 
with koilocytes which, together with the lack of nuclear maturation, are confused with LGSIL. In A the lines 
show the “order” preserved, both vertical and horizontal polarity.

A

C

B

D

and superficial layer, the cytoplasm is large and 
intensely eosinophilic, in most of them it does 
not have glycogen, but it may be present in some 
cells. 3) The nuclear density is less than 50% 
and is defined as the proportion of the nucleus 
in relation to the cytoplasm and that it occupies 
less than 50% or less, this is detected in panora-
mic observation between the blue of the nucleus 
(<50%) and pink cytoplasm (>50%) (Figures 2-4). 
4) Generally, the polarity of the cells is preserved, 
meaning that it is possible to recognize ordered 

rows vertically and, in most cases, horizontally 
(Figures 2-3). 5) The internuclear distance is ge-
nerally very homogeneous, except for areas that 
are replacing glands. The appearance is variable 
depending on whether affects the endocervical 
glands, with their complete or only partial subs-
titution. In these cases, the image is complicated 
since there are areas of immature metaplasia. 
The thickness and number of layers should not 
influence the diagnosis of EM. A recent group 
(January June 2022) was included since, as in any 
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one (JJCV) reviewed all the cases thus diagnosed 
routinely in both stages and in cases of doubt 
of possible LGSIL was performed p16 and Ki67 
according to previously described and known 
criteria3 (Figure 6). 

It was carried out exhaustively in several search 
engines: Google Scholar, PubMed, Scopus, Up-

Figure 5. Two small fragments separated from the rest 
of the tissue and showing the eosinophilic metaplasia 
changes. In B there is slight pleomorphism, without 
increased cellularity or mitosis, the changes may be 
borderline with eosinophilic dysplasia, this case was 
p16 negative and rtPCR for HPV was negative.

Figure 4. Eosinophilic metaplasia at high magnifica-
tion: The nuclei can be seen in greater detail, mild 
hyperchromatism, no membrane reinforcement, nearly 
all round in size homogeneous and the nucleoli are 
small, very large eosinophilic cytoplasm. Vacuoles 
ccasional are usually seen in the parabasal layer and 
are lost to the surface (electronic magnification of 
original at 400X).

learning, the learning curve must be considered, 
and this second group of biopsies reflects the 
learning result. Cases with this metaplasia that 
showed dysplasia of any grade were discarded 
since it is not the objective of this review. The 
cases were randomly reviewed by the co-author 
pathologists, they were not simultaneously in 
the laboratory at the time of the review, only 

A

B
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ToDate, without finding any entity described in 
this way. The only antecedent is that described 
by the group of pathologists from Boston at the 
Brigham Hospital for Women, eosinophilic dys-
plasia (ED).4,5

RESULTS

A total of 5,000 cervical biopsies were reviewed 
in the study. 204/5,000 (4.4%) were diagnosed 
as EM in the first stage and 31/122 (25.4%) biop-
sies, according to the criteria described. The age 
range of all cases was between 15 and 68 years, 
being for the EM from 15 to 40 years. In those 
that underwent p16 and Ki67, all of them had 
negativity for these markers, in the case of p16 
there was no nuclear or cytoplasmic staining, 
and in the case of Ki67, positivity was exclusively 
basal and discontinuous.

DISCUSSION

The importance of recognizing this variety of 
metaplasia lies in the fact that it is confused with 
LGSIL and has led to unnecessary treatment in 
women who are mostly under 35 years of age 
and nulliparous. According to the norms and 
recommendations of the ASCCP and the ACS, as 

Figure 6. A) An example of eosinophilic metaplasia affecting the endocervical glands, showing the characteristic 
cellular details, in these areas the polarity is partially lost and, in some places, basal layer hyperplasia predomi-
nates and parabasal with greater cellularity which may suggest LBG, however they are the effect of tangential 
cut. If the details are observed, it will be possible to appreciate that there is no atypia that justify the diagnosis 
of LBG. In this case p16 is negative, weak cytoplasmic staining it is nonspecific and rtPCR was negative for HPV.

A           B           C

well as NOM 041, LGSIL should not be treated; 
however, the vast majority receive treatment and 
sometimes cause significant mutilation of the 
cervix.6,7,8 Initially, this entity was diagnosed in 
isolated cases and as experience was gained to 
assess the criteria, more cases were found. In the 
second stage, already with extensive experien-
ce, a greater number of cases were diagnosed 
(4 vs. 25.4%). In our laboratory, the studies of 
cones of the cervix that have been received in 
recent years, 2017 to 2022, 80% have been sent 
with the diagnosis of LGSIL and in a thorough 
review no lesion has been found (unpublished 
personal observation), which confirms that the 
aforementioned treatment recommendations 
are not followed. In some of these cones, the 
previous biopsy slides have been reviewed, 
finding ME metaplasia in 20% (this data is not 
part of this statistic) and in the rest there has 
been an overdiagnosis of immature metaplasia 
or glycogen confused with koilocytosis. We 
have observed the detection of this type of EM 
since 2003, when we began the use of p16 to 
correct the error in the diagnosis of cervical in-
traepithelial neoplasia (CIN), which has already 
been widely described. During this learning 
to use p16, lesions were detected that were 
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Figure 7. Appearance in cytology of eosinophilic 
metaplasia, in the central part of both images you can 
see the nuclear size seems large, the chromatin is very 
finely homogeneous, there is no reinforcement of the 
nuclear membrane, nucleoli or hyperchromatism and 
the cytoplasm is very wide. Whether compare the size 
of the nucleus with the neighboring normal surface 
cells, the difference (arrows).

initially diagnosed as LGSIL and that were p16 
negative (Figure 6) and without the presence 
of human papillomavirus (HPV) with 2nd ge-
neration hybrid capture (CH2) or PCR, which 
led to reaanalize on the finding. Many of the 
cases detected have had a cytology diagnosis 
of atypia of uncertain significance (ASC-US) or 
LGSIL (Figure 7 A, B), both in our laboratory and 
from other laboratories in both the public and 
private sectors, some with a colposcopic diag-
nosis of LGSIL. With the morphological analysis 
of these cases, it was decided to coin the name 
eosinophilic or intermediate metaplasia indis-
tinctly. The term eosinophilic is based on the 
important eosinophilic staining that stands out 
on the neighboring epithelium. The intermediate 
is due to the fact that there is no maturation of 
the nucleus that places it in an "intermediate" 
situation between mature and immature, com-
bining the characteristics of the nucleus and the 
cytoplasm. The purpose of this communication 
is to specify the histological findings with HE. 
The only report described is eosinophilic dyspla-
sia (ED)4,5 and it shows significant cytoplasmic 
eosinophilia like to EM but with nuclear atypia, 
increased nuclear density, loss of polarity and 
other LGSIL criteria, which do not exist in the 
EM. In that publication, the article on the de-
finition of the varieties of metaplasia by Park 
and Prasad 1994,11 where EM is not defined, is 
mentioned as background. Our finding is limi-
ted to EM without dysplasia, cases of EM with 
dysplasia, which if we have detected and diag-
nosed in this way, will be the subject of another 
analysis, however, this variety of dysplasia has 
not had more publications, perhaps because it 
does not It has been related to some behavior 
different from the other dysplasia’s, nor to any 
virus. The images vary according to which part 
of the transformation zone it affects. The most 
typical form is the one that affects metaplastic 
epithelium without glands or where they have 
already been replaced in a very important way 
and the epithelium is smoother, unlike when it 
affects the endocervical glands where it is mixed 

A

B

with immature metaplasia and depending on 
which one predominates. the image may not 
be as characteristic (Figures 5 and 6). Likewise, 
EM can have the other two types of metaplasia, 
mature and immature, presence of HPV without 
dysplasia, which is known as a healthy carrier, 
a well-recognized and documented situation,9 
therefore the presence of HPV does not sup-
port the diagnosis of dysplasia by itself. PCR 
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was only performed occasionally in the 204 
and 31 cases, finding isolated positivity for 
both high and low risk viruses. This data has 
not been analyzed since it does not influence 
the diagnostic criteria. The frequency of EM is 
much higher than the 4% initially detected as 
shown by the second stage with 25.4% (31/122 
cases) due to the learning curve and the great 
familiarity of the team of pathologists with this 
entity, and this second figure (25.4%) probably 
means the real frequency of this new entity. A 
p16 study was performed, which was negative 
or with occasional cytoplasmic positivity that 
is considered nonspecific. Cases with diffuse 
positive p16 with atypia were considered as 
ED that are not included in these 204 cases. 
In the case of Ki67, only discontinuous basal 
positivity was invariably found3. It is not a re-
quirement for the diagnosis of EM to perform 
immunohistochemistry and it was only used 
in cases in which there was doubt about the 
diagnosis between metaplasia and CIN of any 
grade and, therefore, the statistical analysis of 
these markers was not performed so as not to 
confuse with a requirement for diagnosis. EM 
has not been described or characterized from 
a cytological or colposcopic point of view, 
probably because the cytological changes are 
very similar to those described for ASCUS and 
LGSIL. Immunohistochemical, cytological and 
colposcopic characterization of this entity is in 
progress and will be the subject of further work 
and whether it originates from the endocervical 
or exocervical epithelium or from the reserve 
cells in the transformation zone of the cervix.

CONCLUSION
A variety of metaplasia of the cervix is   described, 
called eosinophilic or intermediate metaplasia, 
not recognized, or described until now, finding 
a frequency of 4% of the biopsies initially stu-
died and in subsequent review and with more 
experience in assessing the criteria 25.4 %. It is 

justified to separate EM because it is diagnosed 
as LGSIL, causing confusion in the histological 
diagnosis and conditioning treatment in women 
who do not have the disease.
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