
Abstract. Aim: To evaluate women with atypical glandular
cells (AGC) or adenocarcinoma in situ (AIS) on cytology.
Patients and Methods: Population-based data of cervical
smears taken between 2008-2012 were analyzed. Results:
Cancer was diagnosed in 107 out of 199 patients (54%)
with AGC or AIS; 30 with cervical adenocarcinoma and 77
with endometrial cancer. All women with endometrial
cancer were 50 years or older. In women younger than 50
years, cervical pre-cancerous lesions were found in 44
(47%) and cervical adenocarcinoma in 24 out of 92 cases
(26%). High-risk HPV infection was found in 62 out of 103
women (60%). The detection rate of high-risk HPV at
finding histo pathological AGC, AIS, low-grade squamous
intraepithelial lesions, high-grade squamous intraepithelial
lesions or cervical cancer was 98% (95% confidence
interval=0.903-1.000) (54/55). Conclusion: AGC or AIS
indicates endometrial neoplasia in women 50 years or older
and pre-cancerous or invasive glandular cervical lesions in
younger women. HPV testing seems to identify underlying
cervical adenocarcinoma and high grade squamous intra -
epithelial lesions.

Cervical cancer is the second most frequent female
malignancy worldwide, with 80% of cases occurring in
developing countries. Although squamous cell cancer
(SCC) and its precursors account for the majority of
cervical carcinomas, a significant number of lesions are
associated with glandular findings on cytology (1, 2). The
diagnosis of glandular cells on cytology is often associated
with under lying histological abnormalities such as low- or

high-grade squamous intraepithelial lesion (LSIL or HSIL)
but also with adenocarcinoma of the cervix (AC) in about
40% (3, 4).

Since the proportion and incidence rates of adenocarcino -
ma, which accounts for 20-25% of all cervical cancers, have
been rising in high-income countries for the last two deca -
des, the presence of atypical glandular cells (AGC) has
become of increasing interest. The increased proportion of
adenocarcino ma in cervical cancer is particularly evident
among females under 40 years of age and is probably
related to a decreasing incidence of SCC due to effective
screening programs (5, 6) 

Persistent human papilloma virus (HPV) infection is the
cause of SCC and AC, with HPV types 18 and 45 known to
be the predominant types for AC (7-9). 

According to literature, AGCs are an uncommon
diagnosis, with a reported screening incidence between 0.08
and 2.1% (10). This variation in reported incidence is mainly
due to the challenging identification of cells with abnormal
glandular features on cytology, while detecting squamous
lesions can be considered as relatively simple. Furthermore
the cytological features of different grades of glandular
abnormalities are still not clearly defined and are often
subject to inter-observer variability (11). 

AGCs on cytology are still the subject of many investi -
gations due to their clinical importance. Several studies have
already highlighted the high percentage of cases associated
with underlying high-grade disease of the lower uterine tract
in women referred for AGC or adenocarcinoma in situ (AIS)
in cytology (12-16). 

As the associated tissue lesions normally comprise of a
wide spectrum of different pre-invasive and invasive lesions
of either squamous or glandular character, earlier studies also
attempted to determine if patient-related factors, such as age
or HPV status, could be helpful in predicting the character
of the underlying histological condition (17-19). 

Despite the fact that some studies are limited by small
patient numbers, the reported correlation with significant
histological findings ranging from 0% to 83% underlines the
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need for clinical evaluation in women with Pap-smear
findings of AGC or AIS (20). 

The aim of this study was to compare the final
histopathological diagnoses in women referred for Pap-smear
findings of AGC or AIS in a well-defined population over
five consecutive years. 

Patients and Methods

The Southern Swedish Regional cervical screening register was used
in this population-based study which includes all women from
whom a cervical smear had been taken between the 1st January
2008 and the 31st December 2012. The register includes data in the
region from all women having a cervical smear taken, all histo -
pathological reports and also all HPV types identified if HPV
analyses are requested. The cytological samples were obtained using
the liquid-based ThinPrep or SurePath device and analyzed at the
four cytological laboratories in the Skåne region. 

In our study period, a total of 224 women were consecutively
diagnosed with either AGC or AIS in cytology, with histological
findings available in 199 cases. 

HPV testing was performed on the residual fluids of 103 patients
(n=52%), including all women within the age group younger than
50 years and 11 women older than 50 years. 

All HPV analyses were performed at the viral laboratory in
Malmö. For HPV-DNA amplification, polymerase chain reaction
(PCR) with modified GP5+/6+ (MGP) primers was used (21). After
PCR amplification, Luminex-based HPV genotyping was used to
identify HPV types (22). The technique allows the detection of 38
HPV genotypes of which 18 are high-risk HPV type genotypes: 16,
18, 26, 31, 33, 35, 39, 45, 51, 52, 53, 56, 58, 59, 66, 68, 73 and
82; five are probable high-risk type genotypes: 26, 53, 66, 67 and
69; and 19 are low-risk HPV genotypes: 6, 11, 30, 40, 42, 43, 54,
61, 62, 70, 74, 81, 83, 86, 87, 89, 90, 91 and 114. The Luminex
assay also includes two broadly reactive “universal” probes; HPV-
DNA in samples positive only for a universal probe was typed by
DNA sequencing. Potential HR-HPV types were classified as HR-
HPV types. 

The histological results were defined as: LSIL (cervical
intraepithelial neoplasia (CIN) 1, HSIL (CIN 2 or 3), glandular
dysplasia, endometrial hyperplasia, adenocarcinoma in situ of
glandular (AIS) or squamous origin (CIS), and invasive carcinoma
of the cervix or corpus uteri. Colposcopy findings were classified
as normal or abnormal. In women with more than one documented
histological result, only the worst result was taken into consideration
for statistical analysis. 

Most diagnostic specimens were obtained at the time of
colposcopy, including endocervical curettage in all 168 women
examined and additional cervical biopsy in 68 cases. 

Endometrial biopsies were performed in 184 cases, mostly due
to bleeding symptoms (n=131) or due to abnormal findings on
transvaginal ultrasound. 

The study was approved by the Regional Ethical Board,
University of Lund (DNR 390:2013). All women having a cervical
smear have the option not to be included in the Cervical screening
register both when the smear is taken and later on request. 

Chi-square or Fisher’s exact tests were used to compare the
different groups. When appropriate, tests were based on the bino -
mial distribution and the exact confidence intervals (CI) are given.

Spearman’s rank correlation was used. All comparisons were two-
sided and p-values less than 0.05 were considered statistically
significant. Statistical analysis was performed using SPSS version
21.0 (IBM Corp., Amonk, NY, USA).
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Table I. Histopathological diagnoses in relation to atypical glandular
cells (AGC)/adenocarcinom in situ (AIS) in cervical smear and age.

Cytological findings

<50 years ≥50 years

Pathology AGC AIS AIS AGC AIS AIS Total Total
(%) (%) (n) (%)

Normal 19 4 17.3 13 3 18.7 39 19.5
Glandular 1 5 83.3 2 0 - 8 4
atypia
AIS 5 11 68.7 0 3 100 19 9.5
LowSIL 1 3 75. 1 0 - 5 2.5
HighSil 11 7 38.8 0 0 - 18 9
Cervical 6 18 75 2 4 66.6 30 15
cancer
Endometrial 0 1 100 0 2 100 3 1.5
hyperplasia
Endometrial 0 0 0 11 66 85.7 77 40
cancer

Total 43 49 53.2 29 78 72.8 199 100

SIL: Squamous intraepithelial lesion

Table II. Histopathological diagnoses in relation to bleeding symptoms
and age. 

Bleeding as symptom

<50 Years ≥50 Years

Pathology No Yes Yes (%) Total No Yes Total

Normal 19 4 17.3 23 7 9 56.2 16
Glandular 4 2 33.3 6 2 0 - 2
atypia
AIS 6 10 62.5 16 2 1 33.3 3
LowSIL 1
HighSil 11 7 38.9 18 0 0 - 0
Cervical 6 18 75 24 5 1 16.6 6
cancer
Endometrial 0 1 100 1 0 2 100 2
hyperplasia
Endometrial 0 0 - 0 1 76 98.7 77
cancer

Total 50 42 45.6 92 18 89 83.2 107

AIS: Adenocarcinom in situ; SIL: squamous intraepithelial lesion.



Results

Between 2008-2012, in the region of Skåne, located in the
southern part of Sweden, with a population of 1.25 million,
a total of 224 women were diagnosed with AGC or AIS on
cervical smear, which was 0.05% of all cervical smears taken
in this time period.

In 199 women, the final histological diagnosis and
documented follow-up were found and used for further
analyses. Among these women, cells with cytological criteria
of AIS were found in 126 cases, while the cytological
diagnosis of AGC was established in the remaining 73
patients (Table I). 

A total of 92 women (46%) with cytological findings of
AGC or AIS were 50 years of age or younger, while 107
patients (54%) were older than 50 years. 

Eleven women with either AGC or AIS on cervical
cytology who had already been diagnosed with advanced
cancer of ovarian or tubal origin were not suitable for
further investiga tion as they were receiving palliative
oncological treatment. The remaining 14 women refused
diagnostic follow-up. 

Invasive cancer was found in 107 (54%) women, arising
in 30 cases from the cervix and in 77 patients from the
endometrium. All cervical carcinomas were adeno -
carcinomas, and no SCC was found. Abnormal lesions on
histopathology were found in 53 additional women (26%),
while a benign condition was detected in 39 women (20%).
All women with endometrial cancer were 50 years of age or
older (Table II). Six women older than 50 years had cervical

cancer. In women younger than 50 years, cervical pre-
cancerous lesions of the squamous (LSIL, HSIL) or
glandular (AGC, AIS) type were found in 44 (47%) cases
and cervical adenocarcinoma was found in 24 out of 92
women (26%) (Table I). 

Bleeding abnormalities were reported in 131 women
(66%) and all except one woman with endometrial cancer
had post-menopausal bleeding symptoms (Table II). The
women with cervical cancer had bleeding disturbances in 19
out of 30 cases (63%). 

In the overall study population, bleeding symptoms were
associated with histologically-significant lesions (p=0.005
for women ≥50 years of age and p=0.002 for women <50
years of age). 

Another 30 out of 68 patients (44%) who did not report
clinical symptoms were diagnosed with HSIL, AIS or
invasive cervical cancer. 

Cytological findings defined as AIS were found to be
significantly associated with the presence of pre-malignant
or malignant lesions in 109 women (86%), arising from the
cervical tissue or endometrium (p<0.005), while AGC on
cytology were found in 32 women (43%) with benign
histological findings (p<0.005) (Table I). 

AIS was significantly associated with invasive endometrial
carcinoma in women over 50 years of age (n=66, p<0.005). 

In women younger than 50 years of age, AIS was found
in 36 patients (73%) with pre-cancerous lesions or invasive
ade no carcinoma (p<0.031), while AGC was correlated
with findings of cervical neoplasia in 22 out of 43 women
(51%) (Table I). 
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Table III. Histopathological diagnoses in relation to colposcopy findings.

Colposcopy findings 

Pathology Normal Non Pathologic Pathological Total
conclusive colposcopy (%)

Normal 29 1 3 9.1 33
Glandular 2 0 6 75 8
atypia
AIS 3 2 13 72.2 18
LowSIL 2 1 1 25 4
HighSil 0 1 17 94.4 18
Cervical 2 0 27 93.1 29
cancer
Endometrial 1 0 1 50 2
hyperplasia
Endometrial 49 1 6 10.7 56
cancer

Total 88 6 74 44 168

AIS: Adenocarcinoma in situ; SIL: sqamous intraepithelial lesion. 

Table IV. Histopathological diagnoses in relation to high risk human
papillomavirus (HR-HPV) type.

HR HPV (n)

Pathology No. HR 16 18 31 33 53 16+18 Total HR
HPV (n) HPV (n)

Normal 16 4 0 1 0 2 0 7
Glandular 0 0 3 0 0 0 0 3
atypia
AIS 1 5 5 0 0 0 0 10
LowSIL 0 1 1 0 1 0 0 3
HighSil 0 7 5 0 0 0 0 12
Cervical 0 12 12 0 0 0 3 27
cancer
Endometrial 23 0 0 0 0 0 0 0
cancer
Endometrial 1 0 0 0 0 0 0 0
hyperplasia

Total (n) 41 29 26 1 1 2 3 62
Percentage 100% 46.7% 41.9% 1.6% 1.6% 3.2% 5% 100%

AIS: Adenocarcinoma in situ; SIL: squamous intraepithelial lesion.



Abnormal colposcopy findings were found in 64 out of 73
patients (88%) with cervical lesions (Table III). In the younger
age group (<50 years), 57 out of 60 women with severe colpo -
scopic conditions were diagnosed with cervical pathology
including HSIL, AIS and invasive adenocarcinoma (p<0.005). 

Colposcopy abnormalities were found in 6 out of 56
women (10%) with endometrial cancer. 

Loop electrosurgical excision procedure (LEEP) was
performed in 47 patients (24%). Hysterectomy was performed
as part of a staging operation due to endometrial cancer in 76
patients (>50 years) or cervical cancer in 25 patients (<50
years) and in total in 114 (57%) cases. 

One patient with advanced endometrial cancer (Inter -
national Federation of Gynecology and Obstetrics (FIGO)
stage 3) and a total of five patients with advanced cervical
tumours (>4 cm diameter FIGO stage IB2) were directly
scheduled for neoadjuvant chemo- or combined chemo -
radiation therapy. 

HPV was analyzed in 103 cases and HR HPV infection
was found in 62 women (60%) (Table IV). Fifty-four out
of 55 women (98% CI=0.903-1.000) with histopathological
findings of AGC, AIS, LSIIL, HSIL or cervical cancer were
found to be positive for HR-HPV. HR-HPV was found in
all tested women with AGC (n=3), squamous lesions (n=15)
and cervical cancer (n=27), and in 10 out of 11 women
with AIS (Table V). HR-HPV DNA types 16/18 were
present in 90% of women with cervical adenocarcinoma
(n=27), in 52% (n=10) of patients with AIS, and in 66%
(n=12) of HSIL lesions. Association between preinvasive
and invasive glandular lesions of the cervix for HVP type
18 was found (p<0.005). 

Discussion

This population-based study shows that more than 80% of
women with a cervical smear finding of AGC or AIS had
pathological findings which required for further treatment or
follow-up. Furthermore, 54% had invasive cancer. AGCs
have always been a challenging diagnosis for cytologists as
the distinction from other reactive or benign glandular
lesions or even pre-invasive glandular abnormalities remains
problematic (11, 23). 

To improve the interpretation of glandular cells, the
Bethesda System underwent a revision in 2001 replacing the
term atypical glandular cell of undetermined significance
with the term atypical glandular cells. AGCs were defined as
cells exhibiting either endometrial or endocervical
differentiation and displaying nuclear atypia that exceeds
reactive or reparative changes but does not exhibit the chara -
cteristic features of AIS or AC (24). While the cytomorpholo -
gical criteria for AIS are clearly defined, all other glandular
findings summarized under the term AGC still seem to be
subject to interobserver variability (25-27).

Recent studies report a poor correlation between initial Pap-
smear results of AGC or AIS and their corresponding findings
on final histopathology (17, 20). Despite the difficulties in
establishing the correct cytological diagnosis, glandular
abnormalities in cytology are of great clinical interest due to
the reported risk for pre-cancerous abnormalities in cervical
or endometrial tissue and the resulting need for further histo -
pathological evaluation procedures on both the cervix and
endometrium (12-15, 20, 28).

Out of the younger women in this study, 39 cases were
treated with fertility-sparing LEEP conisation.
Histopathological examination revealed squamous lesions
(LSIL, HSIL) in 14 women, while 16 patients were found to
have AIS. The post-conization check-up for women with
squamous abnormalities is scheduled according to an
established follow-up protocol (colposcopy, Pap-smear and
HPV testing) with appointments six and 12 months after
treatment. On the other hand, the appropriate follow-up after
conization for AIS is still not completely defined as these
abnormalities have a potential risk of recurrence and
undetected skip lesions. Normally hysterectomy is considered
the standard treatment as the conization procedure can miss
lesions located higher up in the cervical canal (29, 30). 

Women of childbearing age are normally managed
conservatively if there are negative conization margins and
negative findings at endocervical sampling during the follow-
up (29-31). However, all women should be informed about
the need for a follow-up protocol including colposcopy, Pap-
smear, endocervical sampling and HPV testing with a first
check-up six months after the initial treatment procedure.
Subsequent check ups are scheduled every half a year. (30,
32, 33). HPV analyses are already integrated into the follow-
up schedule but the most efficient and safe follow-up
algorithm needs further evaluation.

According to our results, the cytological diagnosis of AIS
was correlated with the presence of severe glandular
pathology in 96% of all women older than 50 years of age.
Whether cytological screening for endometrial
adenocarcinoma is a realistic benefit of cytological screening
is a matter of debate (34). In the present study, only one
woman with endometrial carcinoma was detected by AGC or
AIS in the screening program during the five-year period. All
other women with endometrial cancer had bleeding symptoms
which led to diagnosis. According to this observation, cervical
screening cyto logy should not be considered as a possibility
for finding endometrial cancer. Atypical glandular cells in the
Pap smear also detected three cases of pre-cancerous complex
atypical endometrial hyperplasia. 

Several investigators have noted that precise discrimi nation
of the site of origin of AGC or AIS is often uncertain (10, 35,
36). According to the last Consensus Guidelines of the
American Society for Colposcopy and Cervical Pathology,
endometrial sampling is recommended in conjunction with

ANTICANCER RESEARCH 35: 913-920 (2015)

916



colposcopy and endocervical sampling in women 35 years of
age and older with AGC or AIS in cytology (37). Our results
can be compared to those of earlier studies reporting an
association of AGCs in women older than 35 years with
neoplastic changes of the endometrium, while women
younger than 35 years were found to have pre-invasive or
invasive cervical lesions of a squamous or glandular nature
(15, 16, 38, 39). 

The evaluation of colposcopy results in our study
population revealed a significant correlation between patho -
logical findings on colposcopy and the presence of under -
lying cervical lesion on final tissue specimen, especially in
women younger than 50 years of age.

The interpretation of glandular abnormalities found on
colposcopy has always been considered a challenge as these
lesions have the tendency to extend high into the cervical
canal and to develop skip lesions making colposcopic
accessibility and identification a critical issue (40). The
relatively high frequency of visible lesions in our patient
cohort can be explained by the fact that glandular atypia or
AIS sometimes coexisted with HSIL, or were found next to
early invasive adenocarcinoma. According to the literature,
glandular and squamous lesions coexist in 50-70% of all
cases of AIS and it is mostly the squamous component which
is identified on colposcopy (39, 41).

Among the tested women, HR HPV was found in 98%
of cases with significant cervical lesions needing further
evaluation. The results of our study are comparable to those
of recent publications (17, 18, 28, 42). We found HR-HPV
types 16 and 18 to be the most predominant types (94%).
HPV infection has by some authors been found to be more
difficult to detect in glandular than in squamous lesions as
the glandular epithelium does not support produ ctive viral
infection, resulting in a relative absence of more easily
accessible episomal DNA copies (7, 43, 44). In contrast,
recent data from four studies imply that HPV-based
screening provides a 60-70% greater protection against
invasive cervical carcinomas compared to cyto logy. There
was a higher protection for adenocarcinoma than for SCC
(45). 

In the present study, only one woman (AIS) out of 54
with cervical pathology had negative HPV test, supporting
the notion that HPV test is able to identify cervical adeno -
carcinoma.

This is a population-based study with a high number of
included patients with AGC or AIS compared to other
single-Institutional studies (2, 17, 46). The histopa -
thological follow-up was achieved in 94% of the women
and 92% underwent an endometrial biopsy, which is
according with the guidelines. HPV testing was started as a
routine procedure in patients with AGC and AIS in 2010.
Because of this, HPV testing was not performed for all
included patients. 

Conclusion 

A cervical smear with AGC or AIS in the organized screening
program or performed due to symptoms needs further
histopa thological examination and also evaluation of the
endometrium since more than 80% of uses have
histopathological abnor mities and a high proportion have
invasive cancer. 

AGC or AIS in cytology indicates the presence of endo -
metrial neoplasia in post-menopausal women. In women
younger than 50 years of age, AGC and AIS findings indicate
pre-cancerous abnormalities or invasive adenoca rcinoma of the
cervix. HPV testing seems to identify cervical adenocarcinoma
in the cervix and HSIL to a very high extent.
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