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In the high-income countries, the amount of cervical adenocarcinomas is on the rise. The pap smear sampling has a
low sensitivity and a low specificity for endocervical malignancies, and there are only a few cytomorphological features,
that are specifically associated with glandular atypia. In this study, 298 pap smears of 60 patients with endocervical
adenocarcinoma or adenocarcinoma in situ (AIS) and 30 patients with high-grade intraepithelial lesion (HSIL) in his-
tology were reviewed. The pap smear type (screening/clinical), the HPV status and the time from sampling to the histo-
logical confirmation of diagnosis were recorded for each case. Despite that no cytomorphological features could be
associated with adenocarcinoma statistically, 70% of the pap smears were initially correctly diagnosed as an endocervi-
cal glandular lesion. Palisading cell borders, nuclear pleomorphism and the lack of single atypical cells present simulta-
neously were found to be associated with adenocarcinoma and AIS with the corresponding ORs of 5.89 (95% CI 1.96–
17.70), 3.71 (95% CI 1.14–12.02) and 10.76 (95% CI 1.20–59.50). This combination of features was seen in smears
taken up to 5 years before the histological diagnosis. Of all our screening samples, 10.9% were HPV-positive. There
were no HPV-negative samples among patients with adenocarcinoma.
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Worldwide cervical cancer is the fourth most fre-
quent cancer in women (1). Since the cervical can-
cer screening programme in Finland started in the
1960s, the amount of cervical cancer deaths has
decreased to one-fifth of its original number (2). In
Finland, in addition to the national cervical cancer
screening programme, there are also symptom-
based and opportunistic (3) pap smears. While
about 90% of the deaths caused by cervical cancer
occur in low- and middle-income countries, in the
high-income countries the total amount of cervical
cancers has decreased (4). Yet, in the high-income
countries, the relative and total amount of cervical
adenocarcinomas seems to be rising, especially
among the younger age groups (4).

While the diagnostic cytological and histological
features of endocervical adenocarcinoma (EAC)
and endocervical adenocarcinoma in situ (AIS) are

defined by The Bethesda System for Reporting Cer-
vical Cytology (5) and the WHO Classification of
the Tumours of Female Reproductive Organs (6),
respectively, there are currently no accepted lower
grade precursor lesions for adenocarcinoma like
there are the intraepithelial neoplasias for cervical
squamous cell carcinoma (5–8). In cytological cervi-
cal samples, a large amount of the lesions behind
glandular diagnoses (atypical endocervical cells,
NOS, atypical endocervical cells, favour neoplastic,
endocervical adenocarcinoma in situ and endocervi-
cal adenocarcinoma) are non-neoplastic or of squa-
mous or endometrial origin or other carcinomas
leading to a low screening specificity for EAC and
AIS (9–17).

Cytological diagnoses of atypical endocervical
cells, NOS (AEC, NOS), atypical endocervical cells,
favour neoplastic (AEC, FN) and adenocarcinoma
in situ (AIS) were shown to have a progressively
better association with neoplasia (10–11,17–18) andReceived 15 June 2020. Accepted 8 January 2021
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also specifically to cervical glandular malignancies
(19). The reported sensitivity of a single pap smear
for neoplasia in previous studies ranged from
15.3% up to 100% depending on the sample selec-
tions in the studies. Generally, it was lower in the
studies that included also previous pap smears diag-
nosed as AEC, NOS, Atypical endometrial cells,
NOS, atypical glandular cells, NOS, normal or
insufficient on contrary to inclusion of only samples
with possible or definite high-grade epithelial fea-
tures (11–12,14–16,20–21).

In the studies, with pap smear samples diagnosed
as AIS or EAC in cytology, in histology AIS was
found in 13%–28.3% of the cases and EAC in 13%
to 38.3% of the cases, although there was a clini-
cally significant lesion in 98.3%–100% of the sam-
ples (11,16). When the pap smear samples of
histologically confirmed EAC, AIS and
AIS + HSIL were reanalysed a positive predictive
value for a pap smear for AIS was reported to vary
from 47.6% to 54.3% and for EAC from 45 to
76% (20,21).

There were only a few cytomorphological fea-
tures associated specifically with AEC and AIS
(9,10).

In previous studies, feathering was the cytologi-
cal feature showing the strongest association specifi-
cally with endocervical glandular neoplasia, but
also pseudostratified strips, rosettes, palisading bor-
ders and even papillary groups were reported
(9,10).

The aim of the present study was to find out
what type of cytological features and samples lead
to the diagnosis of EAC or AIS and what are the
reasons leading to sampling in these cases. In addi-
tion, we traced the first abnormal samples and the
cytological progression of endocervical adenocarci-
noma to find potential precursor cytological fea-
tures.

MATERIALS AND METHODS

A laboratory information system (LIS) search for
histopathological diagnosis was made to find the
patients operated for EAC or AIS at the Tampere
University Hospital during the years 2008–2014. In
total, 60 patients were found in the 7-year-study period,
all of whom had pap smears taken prior to the diagno-
sis. The pap smear samples were conventional pap
smears. All patients had histologically confirmed diagno-
sis either by conization or hysterectomy. The average
age of the patients was 43.0 years (SD � 14.6, range
22–83) (Table 1). The patients had altogether 201 pap
smear samples taken, with the average of 3.4 samples
per patient (Table 1).

This group of patients was further divided into the
cases with EAC only or AIS only in the final histology,
and to the cases with EAC or AIS together with a low or
a high-grade squamous intraepithelial lesion (LSIL/HSIL)
in the final histology. The first group had 37 patient-cases
and 109 pap smear samples and the latter group 23 cases
and 92 pap smears (Table 1). All the available information
was retrieved from the clinical referral accompanying the
pap smear samples.

A control group of patients with the diagnosis of high-
grade intraepithelial lesion (HSIL) only in the final histol-
ogy was retrieved from the LIS. Of the 83 samples signed
out as HSIL during the year 2014, those cases lacking
diagnostic pap smears or histological confirmation, either
by conization or by biopsy, were excluded. Of the remain-
ing cases, 30 were randomly selected for the study. Alto-
gether, 97 pap smear samples were available in the control
group. The patients in this group were between the ages
of 21 and 54 with the average of 36.7 years (SD � 10.0).

Altogether, the 90 patients included in the study, had
298 pap smears samples available for the revision. The
number of pap smears per patient in this study varied
from 1 to 10 with the average amount of samples being
3.3.

In some older samples, the diagnosis was given accord-
ing to the Papanicolaou Classification System and those
were converted to the corresponding diagnosis according
to the Bethesda System for Reporting Cervical Cytology
2014 (5).

Table 1. Cohort characteristics

Number
of
patients

Age � SD
(range)

Number
of
pap
smears

Average
number
of smears

Number
of
screening
pap
smears

Number
of
clinical
pap
smears

Abnormal1 Diagnostic2

Total Screening
pap
smear

Clinical
pap
smear

Total Screening
pap
smear

Clinical
pap smear

n (range) n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%)

AC
total

60 43.0 � 14.6
(22–83)

201 3.4 (1–10) 55
(27.4%)

146
(72.6%)

106
(52.7%)

36
(34.0%)

70
(66.0%)

60
(29.5%)

21
(35.0%)

39
(65.0%)

AC
only

37 46.0 � 16.0
(23–83)

109 2.9 (1–9) 27
(24.8%)

82
(75.2%)

57
(52.3%)

18
(31.6%)

39
(68.4%)

37
(33.3%)

2
(5.4%)

35
(94.6%)

AC +
LSIL/
HSIL

23 37.5 � 9.9
(22–56)

92 4.0 (1–10) 28
(30.4%)

64
(69.6%)

49
(53.3%)

18
(36.7%)

31
(63,3%)

23
(25.0%)

6
(26.1%)

17
(73.9%)

1Abnormal pap smear sample was defined as sample other than Negative for Intraepithelial Lesion or Malignancy
(NILM).
2Diagnostic pap smear sample was defined as sample after which histology confirmed the diagnosis of adenocarcinoma or
adenocarcinoma in situ.
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All pap smears were blindly reviewed by a senior
cytopathologist in search for 38 different cytological fea-
tures, consisting of background features (clean, inflamma-
tory, necrotic, apoptotic debris, necrotic debris, bloody),
cellular features (columnar cell shape, cuboidal cell shape,
irregular cell borders, increased nuclear/cytoplasmic ratio,
regeneration, degeneration, atrophy), nuclear features (en-
larged nuclei, nuclear hyperchromasia, irregular nuclear
membranes, oval nuclei, elongated nuclei, mitotic figures,
nuclear pleomorphism, nucleoli, macronucleoli, finely
granular chromatin, coarsely granular chromatin, chro-
matin clearing, nuclear vacuoles) and architectural features
(high cellularity, scant cellularity, single atypical cells,
nuclear crowding, loss of polarity, loss of honeycomb pat-
tern, pseudostratified strips, palisading borders, papillary
groups, rosettes, feathering). The time from cytological
sampling to the histological confirmation of diagnosis was
calculated for each pap smear. For statistical analyses,
samples that had both a glandular and a squamous lesion
in the final histopathology were excluded. Altogether, fea-
tures of 256 pap smears representing 37 cases with EAC
or AIS and 30 cases with HSIL in the final histopathology
were analysed.

The statistical analysis was performed by an experi-
enced statistician and the programme used was SPSS ver-
sion 25 (IBM SPSS Statistics for Windows, Version 25.0.
Armonk, NY: IBM Corp.) A further analysis of the cyto-
morphological features to define the combination of fea-
tures associated with the occurrence of EAC and AIS was
made with a forward stepwise multivariable logistic regres-
sion analysis using probability values of <0.05 for the
entry of features.

The study was approved by the Ethical committee of
Pirkanmaa Health Care District (R16022), and informed
content of each individual was not requested. The study
was conducted according to the Declaration of Helsinki.

RESULTS

The oldest sample in this study was taken 19 years
and 10 months before the cancer diagnosis and for
16 patients the first sample taken was already diag-
nostic for EAC or AIS.

Our material consisted of clinical and screening
programme samples. Out of the 201 pap smear
samples of the patients with EAC or AIS, 27.4%
(55/201) were taken in the cervical screening pro-
gramme and 72.6% (146/201) were clinical samples
(Table 1). During the study period, in 2012, the city
of Tampere started HPV-screening programme in
the age group of 35–60 years (22,23). Of the screen-
ing samples, 10.9% (6/55) had a positive HPV-re-
sult representing genotypes HPV16 (2 samples),
HPV18 (2 samples) and other high-risk HPV types
(2 samples) (22). There were no negative HPV cases
among patients with EAC or AIS in the final his-
tology.

Of the screening samples, 65.5% (36/55) had an
abnormal finding (Table 1) and of all diagnostic
samples in our series 35.0% (21/60) were screening

samples. In 45.0% (27/60) of the cases, screening
lead to biopsies or follow-ups, which eventually
lead to the diagnosis of EAC or AIS.

Of the clinical pap smear samples, 12.3% (18/
146) were taken because of an abnormal finding in
a previous screening pap smear sample (Table 2).

Follow-ups of a previous abnormal clinical cyto-
logical or histological finding represented 19.2%
(28/146) of the clinical samples. Testing in the asso-
ciation of general check-ups accounted for 13.7%
(20/146) of the samples and 5.5% (8/146) were
taken in association of birth control-related issues.
In 4.8 % (7/146) of the samples, there was a macro-
scopic tumour, either clinical or radiological. Symp-
toms reported by patients that led to sampling
included abnormal bleeding, abdominal pain or
symptoms related to infection like abnormal vagi-
nal discharge, itching, burning sensation or a
macroscopic condyloma.

In our material, issues related to infection were
the most common symptoms, occurring in 62.5%
(10/16) of the cases. They were also the most com-
mon non-specific cause leading to diagnosis as they
were seen at a wide time range from one sample
taken at the time of the final diagnosis to samples
taken up to 106 months before the final histological
diagnosis (average 53.8 months). The one case with
serious infection symptoms at the time of the diag-
nosis also turned out to have a macroscopic
tumour in the clinical check-up.

The second most common cause to symptom-
based sampling was abnormal uterine bleeding,
which was seen in 37.5% (6/16) of the cases. It was
the most specific symptom leading straight to can-
cer diagnosis in 83% of the reported cases. In our
material, only one patient presented with a coital
bleeding. Abdominal pain was reported by 3
patients, and in one case, pain-following sampling
lead to the cancer diagnosis.

Altogether, only 11.0% (16/146) of the clinical
pap smears were taken because of a patient-re-
ported symptom, two of those smears also present-
ing with a macroscopic tumour in the clinical
check-up. Notably, 70.0% of the patients with ade-
nocarcinoma or AIS did not report any symptoms
during their history. Unfortunately, 34.9% (51/146)
of the clinical samples had no clinical information
given in their referral to the pathologist (Table 2).

In the cytomorphological analysis, coarsely gran-
ular nuclear chromatin and inflammatory debris
were the only features associated specifically with
HSIL with respective p-values of <0.001 and 0.024
(Table 3). Other studied features were seen also in
EAC and AIS pap smears when all samples were
taken into account. However, in HSIL pap smears
certain features were recognized earlier. Cuboidal
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cell shape and single atypical cells could be seen up
to 36 months before histopathological diagnosis of
HSIL (p = 0.002 and 0.002, respectively). High cel-
lularity (p = 0.007), inflammatory debris
(p = 0.024) and traditionally to glandular neo-
plasia-associated features as papillary groups
(p < 0.001) and rosettes (p = 0.006) were seen up to
12 months before the diagnosis in the HSIL group.
However, in the retrospective review of the coniza-
tes of the HSIL group, 26 out of 30 conizates
showed HSIL extending to the endocervical glands,
although in 4 cases the extension was very superfi-
cial.

In summary, feathering, palisading cell borders,
nuclear crowding, loss of polarity, loss of honey-
comb pattern, irregular cell borders, elongated
nuclei and columnar cell shape were all seen in
both squamous and glandular abnormalities in
pap smear samples. Of those features, palisading

cell borders were the only feature seen earlier
among the adenocarcinoma and AIS samples, as
it presented in samples up to two years before
histological diagnosis. Among HSIL samples, pal-
isading cell borders were seen a year before the
histological diagnosis. Nucleoli did not show an
association with adenocarcinoma or AIS in the
present study.

Rest of the studied features including clean back-
ground, necrotic background, bloody background,
apoptotic debris, necrotic debris, increased
nuclear/cytoplasmic ratio, regeneration, degenera-
tion, atrophy, enlarged nuclei, nuclear hyperchro-
masia, irregular nuclear membranes, oval nuclei,
mitotic figures, nuclear pleomorphism, nucleoli,
macronucleoli, finely granular chromatin, chro-
matin clearing, nuclear vacuoles, scant cellularity
and pseudostratified strips did not show any associ-
ation with squamous or glandular lesions.

Table 2. Indications of clinical pap smear sampling

AC AC only AC + LSIL/HSIL

Number of clinical samples 146 82 64
Number of indications 149 85 64

n % n % n %

Gynaecological check-up related 20 13.7 15 18.3 5 7.8
Follow-up1 28 19.2 17 20.7 11 17.2
Previous abnormal screening result 18 12.3 5 6.1 13 20.3
Birth control-related 8 5.5 4 4.9 4 6.3
Abnormal uterine bleeding 82 5.5 4 4.9 42 6.3
Macroscopic tumour 7 4.8 6 7.3 1 1.6
Abdominal pain 3 2.1 3 3.7 0
Infection related symptoms 6 4.1 2 2.4 4 6.3
No data available 51 34.9 29 35.4 22 34.4

1Follow-up of a an abnormal finding in a previous clinical sample.
2Including 1 coital bleeding.

Table 3. Analysis of cytomorphological features

Cytopathological feature Time before histopathological diagnosis (years) Total p-value

HSIL only1 Coarsely granular chromatin 1 0.001
Inflammatory debris 1 0.024

HSIL earlier2 Cuboidal cell shape 3 0.002
Single atypical cells 3 0.002
High cellularity 1 0.007
Papillary groups 1 <0.001
Rosettes 1 0.006

AC/AIS earlier3 Palisading cell borders 2 <0.001

There were no cytopathological features associated with adenocarcinoma or AIS. The following features showed a similar
association with squamous and endocervical glandular lesions: feathering, loss of polarity, loss of honeycomb pattern,
nuclear crowding, irregular cell borders, columnar cell shape, elongated nuclei. The following features showed no associa-
tion to squamous or endocervical glandular lesions: clean background, necrotic background, bloody background, apoptotic
debris, necrotic debris, increased nuclear/cytoplasmic ratio, regeneration, degeneration, atrophy, enlarged nuclei, nuclear
hyperchromasia, irregular nuclear membranes, oval nuclei, mitotic figures, nuclear pleomorphism, nucleoli, macronucleoli,
finely granular chromatin, chromating clearing, nuclear vacuoles, scant cellularity and pseudostratified strips.
1Features seen in pap smear samples in HSIL group only.
2Features seen in both groups, but presenting earlier in HSIL group compared to AC/AIS group.
3A feature seen in both groups, but presenting earlier in AC/AIS group compared to HSIL group.
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Even though no single cytomorphological fea-
ture could be associated specifically with adeno-
carcinoma or AIS, the pap smears of patients
with only EAC or AIS in histopathology were
signed out as a glandular neoplasia more than
twice as often as a squamous neoplasia (21 vs.
9), which means that 70% of the neoplastic diag-
noses given in this group were glandular
(Table 4). In the EAC/AIS + LSIL/HSIL – group,
41% of the neoplastic diagnosis given were glan-
dular (14 vs. 20) while in the HSIL-only group,
all the neoplastic diagnosis were squamous (0%
glandular, data not shown).

The same although slightly in favour to glandu-
lar diagnoses ascending trend was seen in the pap
smear samples taken within five years and during
the last 12 months before the histological diagnosis.
In the first mentioned group 71% of the neoplastic
diagnoses given were glandular (22 vs. 9) in samples
with AIS or EAC only in histology and 42% (11
vs. 15) in EAC/AIS + LSIL/HSIL –group
(Table 5). During the last 12 months before the his-
tological diagnosis, the corresponding figures were
76% (19 vs. 6) and 43% (10 vs. 13) (Table 5).

In the further analysis of the cytomorphological
features, the combination of palisading cell borders,
nuclear pleomorphism and the lack of single atypi-
cal cells were associated with EAC and AIS. An
analysis was made with pap smear samples taken a

year before the histological diagnosis and another
analysis with samples taken 5 years before the his-
tological diagnosis. In the 1-year-analysis, the OR
for palisading cell borders was 5.89 (95% CI 1.96–
17.70), the OR for nuclear pleomorphism 3.71
(95% CI 1.14–12.02) and the OR for the lack of
single atypical cells 10.76 (95% CI 1.20–59.50). The
corresponding p-values for the features were 0.002,
0.034 and 0.005.

In the analysis of the samples taken within the
preceding 5 years of the histological diagnosis, the
OR for palisading cell borders was 4.98 (95% CI
1.78–13.88), the OR for nuclear pleomorphism 3.24
(95% CI 1.09–9.62) and the OR for the lack of sin-
gle atypical cells 10.70 (95% CI 2.01–56.89). The
corresponding p-values for the features were 0.02,
0.34 and 0.05.

The earliest single neoplastic diagnosis in AEC/
AIS only group was HSIL, and it was given
54 months before the cancer diagnosis. The first
diagnosis of AEC, NOS, that with current guideli-
nes, would lead to colposcopy and histological sam-
pling immediately was signed out as early as
121 months before the diagnosis. Also in the AEC/
AIS + LSIL/HSIL– group, the earliest diagnosis
that nowadays would lead to histological sampling,
was AEC, NOS, and it was given 69 months before
diagnosis. The first neoplastic diagnosis in this lat-
ter group was LSIL seen in a sample 51 months

Table 4. The cytopathological diagnoses in the cohort1

NILM Glandular abnormality

AEC, NOS AEC-FN AIS AC

AC total N 95 27 29 2 4
Time1 � SD
(range)

84.9 � 57.4 (0–229) 23.8 � 29.4 (0–121) 4.2 � 10.4 (0–41) 0 � NA (NA) 0 � NA
(NA)

Ac only n 53 17 16 1 4
Time1 � SD
(range)

93.4 � 66.3 (0–229) 24.8 � 32.5 (0–121) 3.7 � 10.9 (0–41) 0 � NA (NA) 0 � NA
(NA)

AC + LSIL/
HSIL

n 42 10 13 1 0
Time1 � SD
(range)

74.3 � 42.2 (12–170) 22.1 � 24.7 (0–69) 4.5 � 10.1 (0–25) 0 � NA (NA) NA

Squamous abnormality

ASC-US LSIL ASC-H HSIL

AC total n 27 6 10 13
Time1 � SD
(range)

41.2 � 38.2 (0–173) 20 � 17.2 (0–51) 8.7 � 16.8 (0–48) 8.1 � 15.6 (0–54)

Ac only n 16 0 4 5
Time1 � SD
(range)

44.6 � 44.5 (0–173) NA 16 � 24.0 (0–48) 13.8 � 23.4 (0–54)

AC + LSIL/
HSIL

n 11 6 6 8
Time1 � SD
(range)

36.3 � 25.4 (6–92) 20 � 17.2 (0–51) 6.5 � 12.6 (0–30) 4.5 � 8.0 (0–22)

NA, not applicable.
1The average time of cytological diagnosis in months before the histological confirmation of adenocarcinoma or adenocar-
cinoma in situ.
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before the histological diagnosis of endocervical
neoplasia.

DISCUSSION

In conclusion, although no single of the 38 cyto-
morphological features analysed could be associ-
ated specifically with EAC or AIS, the present
study showed, that pathologists are, in fact, often
able to differentiate neoplastic squamous lesions
from neoplastic glandular lesions in cytology. There
was not a single pap smear signed out with the
diagnosis of atypical endocervical cells, favour
neoplastic, AIS or adenocarcinoma among

histologically approved HSIL-only samples. Yet, in
the series there were significant glandular extension
of HSIL in 73% of the cases, which is known to be
a common cause of false positive glandular diagno-
sis (24). Furthermore, among patients with EAC or
AIS only in the final histology, the neoplastic diag-
nosis given was glandular in 70% of the cases.

In the further analysis of the cytomorphological
features, a combination of palisading cell borders,
nuclear pleomorphism and the lack of single atypi-
cal cells showed a positive association with EAC
and AIS in pap smear samples taken up to five
years before the histological diagnosis. A similar
finding of a combination of cytological features
predicting a positive finding in pap smears

Table 5. The cytopathological diagnoses in the cohort 12 months before the cancer diagnosis (A) and 5 years before the
cancer diagnosis (B)1

NILM Glandular abnormality

AEC, NOS AEC,FN AIS AC

(A)
AC total n 7 13 23 2 4

Time1 � SD
(range)

8.1 � 4.3 (0–12) 2.8 � 4.1 (0–12) 0.1 � 0.4 (0–2) 0 � 0 (0) 0 � 0 (0)

AC only n 4 9 14 1 4
Time1 � SD
(range)

5.5 � 3.9 (0–9) 3.4 � 4.5 (0–12) 0 � 0 (0) 0 � NA (NA) 0 � 0 (0)

AC + LSIL/
HSIL

n 3 4 9 1 0
Time1 � SD
(range)

11.7 � 0.6 (11–12) 1.5 � 3.0 (0–6) 0.2 � 0.7 (0–2) 0 � NA (NA) NA

(B)
AC total n 39 23 27 2 4

Time1 � SD
(range)

33.8 � 18.0 (0–60) 11.8 � 13.8 (0–44) 6.2 � 14.8 (0–60) 0 � 0 (0) 0 � 0 (0)

AC only n 19 15 17 1 4
Time1 � SD
(range)

30.2 � 19.1 (0–60) 11.7 � 14.6 (0–44) 7.0 � 17.3 (0–60) 0 � NA (NA) 0 � 0 (0)

AC + LSIL/
HSIL

n 20 8 10 1 0
Time1 � SD
(range)

36.6 � 16.8 (11–59) 11.9 � 13.3 (0–38) 4.8 � 10.1 (0–25) 0 � NA (NA) NA

Squamous abnormality

ASC-US LSIL ASC-H HSIL

(A)
AC total n 6 1 8 10

Time1 � SD (range) 4.5 � 5.3 (0–12) 0 � NA (NA) 1.1 � 3.2 (0–9) 1.4 � 3.5 (0–11)
AC only n 4 0 3 3

Time1 � SD (range) 2.25 � 4.5 (0–9) NA 0 � 0 (0) 0 � 0 (0)
AC + LSIL/

HSIL
n 2 1 5 7
Time1 � SD (range) 9 � 4.2 (6–12) 0 � NA (NA) 1.8 � 4.0 (0–9) 2.3 � 4.1 ( 0–11)

(B)
AC total n 21 6 11 13

Time1 � SD (range) 27.8 � 17.6 (0–60) 23.3 � 17.6 (0–51) 7.9 � 16.1 (0–48) 8.1 � 15.6 (0–54)
AC only n 12 0 4 5

Time1 � SD (range) 25.2 � 17.3 (0–54) NA 12.0 � 24.0 (0–48) 13.8 � 23.4 (0–54)
AC + LSIL/

HSIL
n 9 6 7 8
Time1 � SD (range) 30.7 � 19.6 (6–60) 23.3 � 20.1 (0–51) 5.6 � 11.3 (0–30) 4.5 � 8.0 (0–22)

NA, not applicable.
1Average time of cytological diagnosis in months before the histological confirmation of adenocarcinoma or adenocarci-
noma in situ.
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diagnosed as AEC, NOS was also previously
reported. In the study by Mariani et al. the combi-
nation of features included nuclear pleomorphism,
as in the present study. In addition, nuclear
enlargement, increased nuclear to cytoplasmic ratio
and cells occurring in sheets and strips with cell
crowding and nuclear overlap were described (25).
In the study by Conrad et al., abundant tumour
cellularity, nuclear size from 3 to 6 times normal,
abundant 3-dimensional tumour cell groups, round
cell shape and cytoplasmic neutrophils were
reported in cases correctly diagnosed as adenocarci-
noma in cytology (26).

In the present study, papillary groups and
rosettes were seen in HSIL samples a year before
the histological diagnosis. In a previous study by
Rabelo-Santos et al., (9) papillary groups were
reported to have a predictive value of 80 % for
glandular neoplasia. In a study by Burja et al., (10)
papillary groups were significantly associated with
AIS in comparison to benign glandular lesions but
did not differentiate AIS from squamous lesions. In
the association of HSIL involving endocervical
glands, round to oval clusters of abnormal cells
with slightly irregular to smooth cell borders were
described (27,28). Since there was a significant glan-
dular extension of HSIL in the majority of our
HSIL conizates, perhaps these were the cellular
clusters interpreted as papillary. According to the
Bethesda Criteria, papillary groups are not typical
for HSIL (7). Rosettes associated with necrosis in
HSIL extending into glands have been described
(24), but in general, rosettes are not considered as a
feature of HSIL involving glands (7,27–28).

In the studies with LBC samples cytologically
diagnosed as glandular neoplasia, the PPV for any
high-grade disease was reported to vary from
95.3% to 100% (29,30) and the PPV for endocervi-
cal neoplasia was reported to be 74.4% (29), which
are in the same range as the best results seen with
conventional pap smears.

In the study by Burnley et al., (29) LBC sam-
ples also showed higher PPVs in comparison to
conventional smears both for high-grade lesions in
general and also for endocervical malignancies,
although the differences were not significant. The
authors of the study described thin pseudostratified
strips as a feature of glandular lesions often seen
in LBC samples and also reported chromatin
abnormalities to be more easily recognized in LBC
samples.

Of the above studies by Conrad et al. and by
Mariani et al., (26,25) studies were based on LBC
samples. In the studies by Rabelo-Santos et al. and
Burja et al. (9,10) on conventional pap smears,
cytological features reported to be associated with

adenocarcinoma included pseudostratified strips,
rosettes, palisading borders and papillary groups.

In summary, pseudostratified strips seem to be a
feature recognized both in conventional and LBC
samples. The 3-dimensional tumour cell groups can
be interpreted as papillary groups and cells occur-
ring in sheets and strips with cell crowding and
nuclear overlap understood either as pseudostrati-
fied strips or fragments with palisading borders. In
general, features recognized in conventional smears
seem to be mainly architectural while in LBC sam-
ples also more cellular and nuclear features are
seen.

In 25.5% of the cases in this study, there was a
combined lesion of EAC or AIS and a squamous
intraepithelial lesion, which is expected since most
EACs and cervical squamous cell carcinomas share
the same high-risk HPV-related aetiology (31–33).

During the study period, there was a change in
the guidelines resulting in atypical glandular cells,
NOS in cytology being sent straight to colposcopy
(34). The colposcopy is known to have its limita-
tions in the diagnostics of endocervical malignan-
cies. Its sensitivity in detecting endocervical lesions
has been reported to be even as low as 9.8% and
the probability of significant lesion after a normal
colposcopy as high as 87.5% (35,36).

Combining HPV testing to cytological sampling
was shown to improve the diagnostic accuracy in
cases with atypical endocervical cells in cytology
and also to predict the outcome in conservatively
treated in situ cases better than the pap smear only
(36,37). Chen et al. reported a sensitivity of 91.0%
and a specificity of 91.2% in diagnosing high-grade
intraepithelial lesions and AIS or EAC among
women with atypical endocervical cells in cytology
and a positive high-risk HPV DNA result (37).
Importantly, the combination of these two tests
showed a high negative predictive value of 98.4%
for the same lesions. In the study by Costa et al.,
(36) the combination of Pap smear and HPV test
had a sensitivity of 90.0% and a negative predictive
value of 88.9% at the first follow-up visit among
patients treated for AIS by conization, and a sensi-
tivity of 100% and a negative predictive value of
100% at the second follow-up.

In our study, the samples with high-grade cyto-
logical features were placed in the right diagnostic
category according to the cell of origin in 100% of
the cases in the HSIL group and in 70% of the
cases in the EAC/AIS group. In the clinical prac-
tice, it can be argued that it does not matter
whether the neoplastic cells are deemed of squa-
mous or glandular origin as long as the patient is
sent to a colposcopy. Recognizing and reporting
atypical glandular cells, though, could guide the
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colposcopist to specifically pay attention to the
endocervical canal and lead to endocervical curet-
tings and perhaps to an earlier diagnosis.

In our study, AEC, NOS was reported in 17 pap
smears among patients with EAC/AIS only in the
final histology and in 5 pap smears among patients
with HSIL only in the final histology. The time
range for those diagnoses varied from 121 months
before the histological cancer diagnosis to the diag-
nostic ‘0 months’ samples. Since before the change
in the guidelines this diagnosis of AEC, NOS led
only to a control pap smear sample instead of a
colposcopy, it can only be speculated which of
these prediagnostic pap smears already harboured a
significant clinical lesion. Nevertheless, considering
this very wide time range of presentation and also
the above described challenges in this cytological
diagnostic group, it would seem sensible with cur-
rent guidelines, to accompany a pap smear with
atypical glandular cells, NOS with a reflex HPV
testing to avoid unnecessary procedures. On the
other hand, among older women a large proportion
of malignancies behind cytological glandular abnor-
malities are of endometrial origin, and in their diag-
nostics, HPV testing is not helpful (12–14).

As mentioned earlier, in Finland, there is a
national screening programme for cervical cancer
including women between ages of 30 and 60 and, in
some municipalities, also women aged 25 and/or
65 years (2). Yet, of all the pap smear samples
taken for screening purposes, only 40% were sam-
ples taken in the organized programme resulting in
opportunistic screening accounting for 71% of the
total screening costs annually (3). Since 55% of the
EAC/AIS cases in the present study were diagnosed
by clinical samples, of which only 11% were taken
because of a patient-reported symptom, it is clear
that screening is necessary in order to diagnose the
endocervical glandular malignancies when they still
are curable. Based on the previous studies from
Finland, a national organized screening programme
seems to be the most cost-effective way to do the
screening (3,38).

IK was supported by VTR grant.
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