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Abstract

Objective: The introduction of cytological screening with the Papanicolau smear sig-
nificantly reduced cervical cancer mortality. However, Pap smear examination can be
challenging, being based on the observer ability to decode different cytological and
architectural features. This study aims to evaluate the malignancy rate of AGC (atypi-
cal glandular cells) category, investigating the relationships between cytological and
histological diagnosis.

Methods: Eighty-nine patients, diagnosed as AGC at cytological evaluation and fol-
lowed up with biopsy or surgical procedure at Policlinico Gemelli Hospital, Rome,
Italy, were included in the study. The cytopathological architectural (feathering, ro-
sette formation, overlapping, loss of polarity, papillary formation, three-dimensional
formation) and nuclear (N/C ratio, nuclear enlargement and hyperchromasia, mitoses,
nuclei irregularity, evident nucleoli) features of AGC were evaluated. Statistical analy-
ses were performed to assess cyto-histological correlation and determine the rele-
vance of architectural and nuclear features in the diagnosis of malignancy.

Results: Of the 89 AGC patients, 48 cases (53.93%) were diagnosed as AGC-NOS
and 41 (46.07%) were diagnosed as AGC-FN, according to the Bethesda classifica-
tion system. The follow-up biopsies or surgical resections revealed malignancy in 46
patients (51.69%). The rates of malignancy for AGC-NOS and AGC-FN were 35.41%
and 70.73% respectively. Furthermore, analysing cytopathological features, we found
that both architectural and nuclear criteria were statistically significant (p <0.05).
Only overlapping, nuclear irregularity and increased N/C ratio were not found to be
statistically significant for detecting malignancy.

Conclusions: Cytological diagnosis of glandular lesions remains a valid tool, when ap-

propriate clinical correlation and expert evaluation are available.
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1 | INTRODUCTION

Cervical cancer represents one of the most frequent cause of death
in women worldwide, ranking as fourth for both incidence and mor-
tality among all gynaecological neoplasms. However, incidence and
mortality related to cervical cancer have been significantly reduced
after the introduction of cytological screening with Papanicolau
(Pap) smear, which still now represents the worldwide accepted
method for the early diagnosis of cervical cancer. The Pap smear
allows to detect both squamous and glandular lesion, with the latter
often representing a more difficult challenge, in particular for less
experienced ‘eyes’. Actually, in Pap smears, it is not uncommon to
observe the presence of just few glandular cells, characterized by
features of mild atypia, which is sometimes difficult to certainly re-
late with a neoplastic or reactive process.

The 1988 Bethesda system defined the finding of glandular cells
with changes beyond reactive or reparative changes, but without
unequivocal features of invasive adenocarcinoma, as ‘atypical glan-
dular cells of undetermined significance (AGUS)’.! After many years,
the 2001 Bethesda system modified the AGUS category, reclas-
sifying it as ‘atypical glandular cells (AGC), subdivided it into two
subcategories, ‘favour neoplastic’ and ‘not otherwise specified’.?
This category, together with its definition, remained unchanged

over time, even though its real clinical relevance still needs to be
fully elucidated. The incidence of Pap smears receiving a diagnosis
of AGC ranges from 0.08% to 2.1%, according to the literature.>* In
this study, we aimed to evaluate the incidence of AGC in Pap smears
that have been examined at our centre, in particular investigating the
relationships between a cytological diagnosis of AGC in Pap smears
and a histological diagnosis of malignancy in bioptic or surgical speci-
mens, and describing the morphological features possibly represent-

ing more specific criteria of glandular neoplasia.

2 | MATERIALS AND METHODS
Over a 4-year period, from January 2017 to December 2021, Pap
smears of 23,864 patients were reviewed in the Unit of Gynecological
and Breast Pathology of Policlinico Gemelli, Rome, Italy, of whom
113 (0.47%) were diagnosed as having AGC. Among these 113 pa-
tients with a diagnosis of AGC, 89 (78.76%) patients had a follow-up
biopsy or surgical resection and were included in the study. Figure 1
shows the flowchart of this study and the selection criteria.

The patients' clinical findings, including age, symptom, parity and
menopausal status, were recorded from the hospital database, and

only patients who had undergone a bioptic or surgical procedure

Total Pap Smears (2017—-2021):
23,864

AGC
113 (0.47%)

Cases excluded
(lack of follow-up biopsy or resection):
24 (21.24%)

N\

Cases included:
89 (78.76%)

/

No alterations or benign:
43 (48.31%)

Malignant;
46 (51.69%)

FIGURE 1 Schematic diagram representing the study flowchart.
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during follow-up were included in the study. The remaining 24 pa-
tients who had not undergone biopsy for histopathological diagnosis
in our institution were excluded. Patients with a previous history of
cervical intraepithelial neoplasia or any gynaecological cancer were
also excluded.

The ethics committee of the Fondazione Policlinico Gemelli,
Rome, Italy, approved our study. All slides were retrospectively re-
viewed and subclassified according to the Bethesda classification
system (2001) as ‘atypical glandular cells’ (AGC), not otherwise
specified (AGC-NOS), and atypical glandular cells, favour neoplas-
tic (AGC-FN). Cases showing cells with nuclear atypia surpassing
evident reactive or reparative alterations, but not exhibiting ap-
parent characteristics of either invasive or in situ adenocarcinoma,
were designated as AGC-NOS. Cases showing cells with more evi-
dent nuclear atypia compared to AGC-NOS, but still quantitatively
or qualitatively insufficient to be diagnosed as adenocarcinoma,
were designated as AGC-FN.2 Both conventional and liquid-based
(ThinPrep, Hologic) Pap smears were included in the study. The cy-
topathological features of AGC, including architectural and nuclear
features, were evaluated. The architectural features that have been
evaluated were as follows: feathering, rosette formation, overlap-
ping, loss of polarity, papillary formation and three-dimensional for-
mation. The nuclear features evaluated were as follows: increased
nucleus-to-cytoplasm (N/C) ratio, nuclear enlargement and hyper-
chromasia, mitoses, irregularity in shape and size of nuclei and pres-
ence of evident nucleoli.

Statistical analysis was performed using GraphPad Prism, ver-
sion 10.0.0. The chi-square and Fisher exact tests were used to as-
sess cyto-histological correlation and determine the relevance of
architectural and nuclear features in the diagnosis of malignancy.
Furthermore, these tests were also used to identify the malignancy

ratio. A p-value of <0.05 was considered statistically significant.

3 | RESULTS

Among the 89 smears followed up with biopsy and included in the
study, 77 (86.52%) were conventional and 12 (13.48%) were liquid-
based Pap smears. Follow-up specimens included 39 (43.82%)
obtained through a cervical biopsy/loop electrosurgical excision
procedure, 26 (29.21%) by endometrial biopsy, 8 (8.99%) by vagi-
nal cuff biopsy and 16 (17.98%) were surgical resections. The mean
age of the patients was 38years (range: 15-79years). Fifty-two
patients (58.43%) were pre-menopausal, while 37 (41.57%) were
post-menopausal. Fifty-six women (62.92%) were uniparous or
multiparous and 24 (37.08%) were nulliparous. Fifty-nine (66.29%)
patients reported complaints of vaginal bleeding, while the remain-
ing 30 were asymptomatic (33.71%). In the cytological evaluation of
the 89 AGC patients, 48 cases (53.93%) were diagnosed as AGC-
NOS and 41 (46.07%) were diagnosed as AGC-FN, according to the
Bethesda classification system. The follow-up biopsies or surgical
resections of the selected 89 patients revealed the absence of alter-
ations or a benign pathology in 43 patients (48.31%) and a malignant

pathology in 46 (51.69%). Table 1 shows the cyto-histopathological
correlations of the patients.

In our group, there was no significant difference in terms of Pap
smear technique, age, parity status or menopause status between
the women with AGC-NOS and those with AGC-FN. The rates of
malignancy for AGC-NOS and AGC-FN were 35.41% and 70.73%,
respectively, with a statistically significant difference (p=0.00089).
Compared to women with AGC-NOS smears, the frequency of ma-
lighant lesions was considerably higher in women with AGC-FN
smears. Cervix was the most common localization among the malig-
nant cases in both groups, but the AGC-FN group also showed three
cases (7.32%) of endometrial cancer, all represented by endome-
trioid histological type. However, 31 patients (64.59%) patients of
the AGC-NOS group and 12 (29.27%) patients of the AGC-FN group
did not have any malignancy. Among them, eight (16.67%) AGC-
NOS cases and two (4.88%) AGC-FN cases had no significant alter-
ations at histological examination. On the other hand, 23 (47.92%)
AGC-NOS cases and 10 (24.39%) revealed benign alterations,
such as squamous metaplasia (4 AGC-NOS and 2 AGC-FN), tubo-
endometrioid metaplasia (11 AGC-NOS and 5 AGC-FN), endometrial
polyp (5 AGC-NOS and 2 AGC-FN) and endocervical polyp (3 AGC-
NOS and 1 AGC-FN). In both groups, tubo-endometrioid metaplasia
constituted the most common lesion.

Furthermore, we analysed cytomorphological features of glan-
dular cells and we found that both architectural and nuclear crite-
ria were statistically significant. In particular, among architectural
features, we observed a statistical significance in the presence of
feathering, three-dimensional formations, papillary pattern, ro-
sette formation and loss of polarity (p <0.05). Only overlapping was
not found to be statistically significant for detecting malignancy
(p>0.05). Nuclear features, such as hyperchromasia, mitoses and
presence of macronucleoli, were statistically significant for detect-
ing malignancy (p<0.05), differently from nuclear irregularity and
increased N/C ratio (p>0.05). Figure 2 shows representative im-
ages from some AGC cases with typical architectural and nuclear
features.

4 | DISCUSSION
4.1 | AGC incidence and malignancy rate

‘Atypical glandular cells (AGC)' is the term adopted by The Bethesda
system of reporting cervicovaginal cytology.l'2 One of the major re-
visions of the Bethesda system has been the substitution of ‘atypi-
cal glandular cells of unknown significance (AGUS)" with ‘atypical
glandular cells (AGC)." AGC is the term used to categorize glandular
cells with cytological features that are too pronounced to be called
inflammatory or reactive but cannot be classified as malignant in en-
docervical or endometrial settings. AGC is a significant cytological
diagnosis, including conditions that range from reactive and inflam-
matory conditions to dysplasia and malignancy. This high pathologi-
cal variety carries a great deal of clinical significance, in particular in
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Histological diagnosis AGC-NOS n (%)

AGC-FN n (%)

TABLE 1 Histological diagnosis,

0,
RecEEd according to AGC subgroups.

No significant alterations (negative) 8(16.67%) 2(4.88%) 10 (11.24%)
Benign alterations 23 (47.92%) 10 (24.39%) 33(37.08%)
Squamous metaplasia 4 (8.33%) 2 (4.88%) 8 (8.99%)
Tuboendometrioid metaplasia 11 (22.92%) 5(12.19%) 7 (7.87%)

Endometrial polyp 5(10.42%) 2 (4.88%) 15 (16.85%)
Endocervical polyp 3(6.25%) 1(2.44%) 3(3.37%)
Squamous neoplasia 13 (27.08%) 10 (24.39%) 23 (25.84%)

L-SIL 9 (18.75%) 1(2.44%) 10 (11.24%)
H-SIL 4(8.33%) 9 (21.95%) 13 (14.61%)
Glandular neoplasia 4 (8.33%) 19 (46.34%) 23 (25.84%)
Cervical cancer 4 (8.33%) 16 (39.02%) 20(22.47%)
AIS, HPV-associated 2(4.17%) 2 (4.88%) 4 (4.49%)
AIS, HPV-independent - - -
Adenocarcinoma, HPV-associated, 2 (4.17%) 10 (24,39%) 12 (13.48%)
usual type
Adenocarcinoma, HPV-associated, - 2 (4.88%) 2(2.25%)
mucinous type
Adenocarcinoma, HPV- - 1(2.44%) 1(1.12%)
independent, gastric type
Adenocarcinoma, HPV- - 1(2.44%) 1(1.12%)
independent, clear cell type
Endometrial cancer - 3(7.32%) 3(3.37%)
Endometrioid - 3(7.32%) 3(3.37%)
Total of cases 48 (53.93%) 41 (46.07%) 89 (100%)

Bold values represent the total % value for each category.

Abbreviations: AGC, atypical glandular cells; AGC-FN, atypical glandular cells, favour neoplasia;
AGC-NOS, atypical glandular cells, not otherwise specified; L-SIL, low-grade squamous lesion; H-
SIL, high-grade squamous lesion; AIS: adenocarcinoma in situ; HPV: human papilloma virus.

younger women, for whom the management is predominantly based
on the cytological diagnosis.

The identification of atypical glandular cells is one of the main
diagnostic difficulties in Pap smears, because of lack of precise mor-
phological criteria and the presence of a low interobserver reproduc-
ibility. In fact, the incidence of AGC varies significantly among the
several studies currently published in literature, ranging from 0.08%
t0 2.1%.%572% In our study, the incidence was 0.47%. The malignancy
rate ranges from 15% to 59% in literature, being higher in AGC-FN
cases compared to AGC-NOS cases.*" 4871114 |5 our study, the
overall malignancy rate of AGC category was 51.69%, being respec-
tively 35.41% for AGC-NOS and 70.73% for AGC-FN, highlighting
the higher predictive value of AGC-FN, as previously demonstrated
in other studies. Scheiden et al. reported a malignancy rate of 56.3%
in their study, distributed in 44% of endocervical and 56% of endo-
metrial origin, but did not subdivide the cases into AGC-NOS and
AGC-FN, because it was published in 2004.*> In a more recent study,
Daniel et al. reported a 45.2% overall malignancy rate, that was
of 48% and 73% for AGC-NOS and AGC-FN cases, respectively,14
demonstrating the higher predictive value of AGC-FN category
compared to AGC-NOS. The largest study in literature by Toyoda

|16

et al.”® reported an overall malignancy rate of 43.6%. Other studies

described also higher malignancy rates, compared to these reported
below and in our study. A recent study by Yucel Polat et al.4 reported
a malignancy rate of 68.6%, with a 48.8% rate for AGC-NOS and
a 89.5% rate for AGC-FN cases. The malignancy rate recorded by
Suresh et al. was 66.7%,Y7 whereas the rates reported by Selvaggi
et al. and Kirwan et al. were 78% and 81.6% respectively.'®?

Table 2 summarizes the rate of malignancies reported in the dif-
ferent studies, subdivided into AGC subgroups. According to the
2015 Bethesda system, AGC ‘should be categorized according to the
site of origin as endocervical or endometrial whenever possible’. If
the site of origin cannot be identified, then the general term ‘atypical
glandular cells’ can be used. On the basis of these considerations, and
in order to focus our attention exclusively on the macro-category
of AGC, we decided not to subdivide AGC according to the site of
origin. Instead, we consequently analysed and compared the origin
of malignancy according to the histological examination. In most
of these studies, endometrial cancer was the most common malig-
nancy. Differently from them, in our study, we observed only three
AGC cases with endometrial cancer, all belonging to the AGC-FN cat-
egory, while cervical cancer was the most common malignancy with
43 cases. This difference observed in our study may be explained by
the lower mean age (38years) of our patients. In fact, as reported
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FIGURE 2 (A) AGC-NOS. Groups of cells showing a single rosette formation with overlapping and hyperchromatic nuclei; conventional
Pap smear, x400. Histological diagnosis was AlS. (B) AGC-FN. Glandular cell clusters and papillary formation, with increased N/C ratio,
overlapping and nuclear hyperchromasia; conventional Pap smear, x200. Histological diagnosis was endocervical adenocarcinoma, HPV-
associated, usual type. (C) AGC-FN. Glandular cell clusters and single cells, with nuclear enlargement, macronucleoli and overlapping, in a
red blood cell-rich background; conventional Pap smear, x200. Histological diagnosis was endocervical adenocarcinoma, HPV-independent,
clear cell type. (D) AGC-FN. Numerous glandular cell clusters and three-dimensional formations, with increased N/C ratio, overlapping
and nuclear hyperchromasia; conventional Pap smear, x100. Histological diagnosis was endometrial endometrioid cancer. (E) AGC-FN.
Clusters and single atypical glandular cells, with overlapping, nuclear enlargement, and some macronucleoli; conventional Pap smear,
x400. Histological diagnosis was endocervical adenocarcinoma, HPV-associated, usual type. (F) AGC-FN. Few single atypical glandular
cells, showing nuclear irregularity, nuclear enlargement and increased N/C ratio, in a background rich of red blood cells and neutrophils;
conventional Pap smear, x400. Histological diagnosis was endocervical adenocarcinoma, HPV-associated, mucinous type.

in other studies,*4?

patients under <40years were significantly
associated with cervical squamous lesions, while women >40years
were associated with glandular lesions, predominantly of endome-
trial origin. The prevalence of glandular lesions of endometrial origin
in other studies was probably related to the higher mean age of their

patients. It is well known that cervical malignancies, both squamous

and glandular, particularly if HPV-related, occur more frequently in
the reproductive age, while endometrial cancer more commonly oc-
curs in peri-/post-menopausal age.20 In particular, in our AGC-FN
group, although the most prevalent detected cervical cancer has
been represented by HPV-related Adenocarcinoma, also rare cases
of HPV-independent Adenocarcinoma have been diagnosed. They
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TABLE 2 Comparison of studies regarding rate of malignancy
(ROM) in AGC-NOS and AGC-FN groups, and total.

AGC
Author and Year AGC-NOS AGC-FN (overall)
Scheiden et al. / / 56.3%
(2004)*°
Kirwan et al. (2004)  / / 81.6%
Daniel et al. (2005)  48% 73% 45.2%
Selvaggi et al. / / 78%
(2016)*®
Suresh etal. (2017)Y  / / 66.7%
Toyoda et al. (2019)*¢  32.7% 87.9% 43.6%
Yucel Polat et al. 48.8% 89.5% 68.6%
(2021)*
Our study (2023) 35.41% 70.73% 51.69%

are rare entities, but clinically significant subtypes, that can repre-
sent diagnostic challenges. Given their relative rarity and the im-
portance of early diagnosis, the awareness of the tumour type and
their proper cytomorphology is critical for early detection. In the
single case of gastric type adenocarcinoma (GAS), honeycomb-like
sheets, nuclear enlargement, anisonucleosis, prominent nucleoli and
microvesicular cytoplasm were the most common architectural, nu-
clear and cytoplasmic features, respectively, discriminatory for GAS
versus usual type endocervical adenocarcinoma (UEA) respectively.
On the other hand, in the single case of clear cell carcinoma (CCC),
the presence of dense clear /eosinophilic cytoplasm, deep nuclear
membrane irregularities and coarse chromatin have been observed,
indicating an aggressive malignancy with poor prognosis. GAS and
CCC are aggressive malignancies with poor prognosis. The described
cytomorphological features could be considered important predic-
tors of malignancy in cervical cytology, compared to their common
cytological benign add malignant mimics. Another difference be-
tween our and other studies was the absence of other gynaeco-
logical malignancies (e.g. ovary) and metastatic tumours. This may
be due to our institute being a reference centre for gynaecological
oncology. In our centre, patients >40years are carefully evaluated
for possible endometrial, ovarian or metastatic tumours, also with
routine pelvic ultrasound imaging, performed by expert gynaecol-
ogists. Most of the patients undergoing Pap test in our centre are
represented by women <40years, in which endometrial, ovarian and
metastatic glandular neoplasms are less likely to occur.

In the literature, some studies compared conventional and liquid-
based smear techniques in terms of detecting glandular lesions, re-
porting a higher sensitivity for the liquid-based technique.m’23 In
our studies, we did not find any statistically significant difference
between the two techniques. This could be due to the fact that most
cases (86.52%) were conventional smears and also to the fact that in
our centre the cases are diagnosed by expert gynaecological cytopa-
thologists only. Benign pathologies are very common causes of po-
tential pitfalls in the cytological diagnosis of AGC, consisting of many
different lesions or conditions, such as endocervical/endometrial

polyps, squamous metaplasia, tubo-endometrioid metaplasia and
inflammation (i.e. cervicitis). These benign pathologies may induce
modifications in glandular cell morphology that may be mistaken for
AGC at Pap smear evaluation. In our study, nonetheless the expe-
rience of our cytopathologists, we had 33 cases (37.08%) of AGC
that at follow-up biopsy were demonstrated to be false-positive, re-
lated with benign pathologies, and 10 cases (11.24%) that revealed
no significant alterations. However, most cases were diagnosed as
AGC-NOS (23 benign +8 negative cases), compared to AGC-FN (10
benign +2 negative cases). In the literature, the incidence of benign
pathologies is highly variable, ranging from 20% to 80%.4%2425 This
high variability may be due to various factors that are often diffi-
cult to be identified and compared among different studies. Among
them, probably the main factor is represented by the experience of
the pathologist, but as also demonstrated by our study, this is not
the only one, because many factors may co-occur and contribute to
false-positive results in AGC.

4.2 | Pap test as the fundamental screening test

Pap test remains fundamental in providing an early detection of pos-
sible glandular malignancies, and, according to the latest Bethesda
classification, there are precise cytomorphological criteria to identify
AGC cases. Based on this, as already done in previous studies, we
investigated whether these cytomorphological features could be re-
liable in the detection of malignancies.%"31 N/C ratio and loss of po-
larity were reported as indicative features by Goff et al. in 1992.3% In
1995, Raab et al.*? reported irregular nuclear borders, atypical single
cells and decreased cytoplasm as predictive features of malignancy,

.27 identified nuclear rosettes and feathering in the

while Lee et a
same year. After these first reports, many other studies described
additional cytomorphological features significantly associated with
glandular malignancy, that have been included as nuclear and ar-
chitectural criteria for AGC diagnosis.®33¢ However, some studies
found that nuclear enlargement, nuclear irregularity, increased N/C
ratio and overlapping, may be also observed in reactive conditions,
hence they should not be considered as reliable indicators.®”-%? Yucel
Polat et al.# reported only nuclear irregularity and macronucleoli to
be significant nuclear features, and only loss of polarity, papillary
pattern, three-dimensional formation and feathering as significant
architectural features. As described below, in literature there are cer-
tain controversies regarding the current cytomorphological criteria
for AGC, probably explaining why this category shows a low interob-
server reproducibility, particularly for unexperienced cytopatholo-
gists. In our study, among architectural features, we observed a
statistical significance for feathering, three-dimensional formations,
papillary pattern, rosette formation and loss of polarity. Overlapping
was the only architectural criteria found to be not significant. Among
nuclear features, hyperchromasia, mitoses and presence of macronu-
cleoli, were significant for detecting malignancy, while nuclear irreg-
ularity and increased N/C ratio were not reliable criteria. Considering
our results and comparing them with the literature, we may say
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that hyperchromasia, mitoses and macronucleoli are the most reli-
able nuclear criteria for the diagnosis of AGC. Nuclear irregularity is
a doubt and controversial feature, probably due to the subjective-
ness of what ‘irregular’ and ‘regular’ mean. Nuclear enlargement and
increased N/C ratio are the less significant features, because they
may be frequently observed in benign/inflammatory conditions also,
such as cervicitis, endometrial or endocervical polyps, microglan-
dular hyperplasia, tubo-endometrioid metaplasia.®®*?> As regards
architectural criteria, it could be said that overlapping is the most
unreliable criteria, reported to be not significant in many different
studies, including ours. Feathering, three-dimensional formations,
papillary pattern and loss of polarity have been demonstrated to be
significant in several studies, and hence should be considered as reli-
able architectural criteria for AGC diagnosis. Rosette formation has
been reported to be not significant only in a single study,4 probably
due to the low number of cases presenting rosettes, as also stated by
its authors. Therefore, rosette formation could be also considered as
areliable architectural criterion. However, it should be always kept in
mind that, in order reduce the rate of false-positive results, the Pap
smear cytopathological evaluation necessarily needs appropriate
clinical correlation (age-related pathologies) and expert cytopatholo-
gists. In fact, the higher is the number of cases observed, the higher
will be the ability in recognizing each possible pitfall and distinguish
reactive from neoplastic atypical cytological features.

5 | CONCLUSION

In the present work, we have observed rates of malignancy for AGC-
NOS and AGC-FN of 35.41% and 70.73% respectively. Furthermore,
we analysed cytomorphological features of glandular cells and we
found that both architectural (three-dimensional formations, pap-
illary pattern, rosette formation and loss of polarity) and nuclear
criteria (hyperchromasia, mitoses and presence of macronucleoli)
were statistically significant. We retain that cytological diagnosis of
glandular lesions, even though difficult and still improvable, remains
a valid tool when appropriate clinical correlation and expert evalua-
tion are available. Finally, with a more than 50% malignant outcome,
we would suggest that AGC diagnosis must be considered as a ‘high
grade’ cytological finding which has to be taken seriously by clini-
cians and warrants immediate work-up.
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