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Objective: To analyze the diagnostic accuracy of cytologic
examinations for the diagnosis of cervical glandular lesions
through the correlation between cytologic and histologic
findings.

Methods: Pap smears of 35,520 women were screened
according to the 2001 Bethesda criteria. In 163 cases
(0.5%) were diagnosed as glandular lesions. Only 99 cases
(0.3%) had histologic specimens. Histologic results were
used as the gold standard for calculations of sensitivity,
specificity, accuracy, positive predictive value and negative
predictive value of Pap smears.

Results: Pap smears were diagnosed as atypical
glandular cell (AGC) 49.5%, AGC-favor neoplasm 14.1%,
adenocarcinoma in situ (AIS) 3%, adenocarcinoma
(ADCA) 17.2% and the glandular with squamous lesion
16.1%. The histologic examination revealed benign cellular
change (BCC) 58.6%, AIS 5.1%, ADCA 19.2%, human
papillomavirus or cervical intraepithelial neoplasia 15.2%
and other neoplasia 2%. The sensitivity of AGC, AGC-favor
neoplasm, AlS, ADCA and mixed lesion were 72.4%, 50%,
60%, 79% and 100%, respectively. The specificity of AGC,
AGC-favor neoplasm, AlS, ADCA and mixed lesion were
82.9%, 88.2%, 100%, 97.5% and 93.3%, respectively.
The accuracy of AGC, AGC-favor neoplasm, AlS, ADCA
and mixed lesion were 76.8%, 85.9%, 98%, 93.9% and
93.9%, respectively.
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Conclusions: This study had high diagnostic accuracy
more than 90% for AIS, ADCA and mixed lesion. AGC
and AGC-favor neoplasm were less accurate than above
lesions. The sensitivity was low in AGC and AGC-favor
neoplasm because the histologic specimen from the small
size lesion or deep location are difficulty in sampling the
affected pathologic area. Although cytomorphologic criteria
for diagnosis of glandular lesions have published, there
was difficulty in interpreting glandular lesions. Further
studies are need to increase diagnostic performance of
glandular lesions.
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Introduction

The Pap smears are used as a screening test for
early detection of cervical cancers. Cervical glandular
lesions are less frequent than the squamous epithelial
lesions; however, the incidence of adenocarcinoma
(ADCA) of the cervix has increased gradually in the last
2 decades,especially in younger women'.

The term “atypical glandular cells of undetermined
significance” (AGUS) was introduced in the 1988
Bethesda System (TBS)*and defined as morphologic
changes in glandular cells beyond those suggestive
of a benign reactive process,but insufficient for the
interpretation of ADCA. In the TBS 2001, AGUS had been
changed to “atypical glandular cells” (AGC), with the
subclassifications “not otherwise specified” (NOS) and
“favor neoplasm”. The cell type of origin, endocervical
or endometrial, should be diagnosed whenever possible.
Adenocarcinoma in situ (AlS) had been separated as
another distinct category of diagnosis”.

Many reports had been published on the accuracy
of the Pap smears for squamous lesions but fewer
reports for glandular lesions. The sensitivity diagnosis
depends on the subtype of lesions. The sensitivity in
endocervical ADCA was higher than endometrial
ADCA®. Early detection of precursor lesions of
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squamous had decreased the incidence of squamous
cell carcinoma, whereas many studies had shown that
glandular lesions might be missed by Pap smears.>®

The objective of this study is to analyze the
diagnostic sensitivity, specificity, accuracy, positive
predictive value (PPV) and negative predictive value
(NPV) of cytologic examination for the diagnosis of
cervical glandular lesions through the correlation
between cytologic and histologic findings.

Materials and Methods

During a period of 5 years (January 2007-December
2011), a total of 35,520 Pap smears in Thammasat
University Hospital were screened for early detection
of cervical cancer. Abnormal cervical glandular lesions
diagnosed based on the TBS 2001 were reported as
AGC, AGC-favor neoplasm, AIS, ADCA and mixed
lesions (AGC with abnormal squamous and AGC-favor
neoplasm with abnormal squamous). Pure abnormal
squamous lesions were excluded from this study.
Atotal of 163 cases (0.5%) were diagnosed as glandular
lesions. Only 99 case (0.3%) had definitive histologic
diagnosis as benign cellular changes (BCC), AIS,
ADCA, human papillomavirus effect (HPV) with or
without cervical intraepithelial neoplasia (CIN) and

363



ANVLLIUGIVDINITININY Cervical glandular lesions ®  Diagnostic Accuracy of Cervical Glandular Lesions

other neoplasia. Histologic results were used as the
gold standard for calculations of sensitivity, specificity,
accuracy, PPV and NPV of Pap smears.

Results
Table 1 showed the correlation of cytologic and
histologic diagnoses in 99 cases. In the histologic
diagnosis of BCC were 58 cases, 42 cases were
interpreted as AGC in cytology. The same histologic
and cytologic diagnosis of AIS were 3 cases from
total histologic diagnosis of AlS 5 cases. The cytologic

Table 1 Cytology versus histology

evaluations of ADCA were 17 cases, 15 cases were
diagnosed as ADCA in histology, one case as small
cell carcinoma and one case as carcinosarcoma. The
histologic diagnosis of HPV with or without CIN were
15 cases, 5 cases were interpreted as pure glandular
lesions in Pap smears, 10 cases as mixed lesions.

The results of sensitivity, specificity, accuracy, PPV
and NPV were shown in Table 2. The sensitivity varied
from 50% to 100%, specificity from 82.9% to 100%,
accuracy from 76.8% to 98%, PPV from 14.3% to 100%
and NPV from 68% to 100%.

Histology
Cytology Total
BCC AIS ADCA HPV/CIN Other neoplasia**

AGC 42 1 2 4 - 49 (49.5%)
AGC with abnormal squamous* 6 - - 7 - 13 (13.1%)
AGC-favor neoplasm 10 1 2 1 - 14 (14.1%)
AGC-favor neoplasm with

abnormal squamous* - - - 3 - 3 (3.0%)
AIS - 3 - - - 3(3.0%)
ADCA - - 15 - 2 17 (17.2%)
Total 58 (58.6%) 5(5.1%) 19(19.2%) 15 (15.2%) 2 (2.0%) 99 (100%)

BCC : benign cellular changes, AlS : Adenocarcinoma in situ, ADCA : Adenocarcinoma, HPV : Human papillomavirus

effect, CIN : cervical intraepithelial neoplasia

* Atypical squamous cells of undetermined significance (ASC-US), Atypical squamous cells-cannot exclude

high - grade squamous intraepithelial lesion (ASC-H), HPV, CIN

“Small cell carcinoma and carcinosarcoma

Table 2 Sensitivity, specificity, accuracy, positive predictive value (PPV), negative predictive value (NPV)

Pap smears diagnosis

AGC AGC-favor neoplasm AIS ADCA Mixed lesions*
Sensitivity (%) 72.4 50.0 60.0 79.0 100
Specificity (%) 82.9 88.2 100 97.5 93.3
Accuracy (%) 76.8 85.9 98.0 93.9 93.9
PPV (%) 14.3 214 100 88.2 62.5
NPV (%) 68.0 96.5 97.9 95.1 100

*AGC with abnormal squamous and AGC-favor neoplasm with abnormal squamous
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Discussion

The results from literature for the sensitivity of Pap
smears in interpretation of glandular lesions were varied
from 38.6-87.1% ", the mixed lesions were varied from
65.6 - 80%"°. The sensitivity in this study were similar
rate for AGC (72.4%), AGC favor neoplasm (50%), AlS
(60%), ADCA (79%) but mixed lesions (100%) was
higher rate than previous literatures. The specificity of
AIS in this study was 100% and more than Renshaw et
al. report (46.5%)"". Raab et al’. reported specificity of
AGC (58%) which was less than our specificity (82.9%).
Koss et al'®. reported overall accuracy rate for detection
of endometrial ADCA by endocervical sample to be
70%. Accuracy of ADCA (all type) in this study was
93.9%. The false negative rate (NPV) for endometrial
ADCA was 67% in Salomao et al™®. publication and
it was lower than our NPV of ADCA (95.1%). Mitchell
etal™. reported that the diagnosis of endometrial ADCA
predicted the presence of disease (PPV) in only 28% of
cases. PPV (88.2%) and NPV (95.1%) for ADCA in this
study were higher than previous reports.

A high rate (28-54%) of CIN involving endocervical
glands misinterpreted as glandular lesions on smears
had been reported from Renshaw et al'’. In present
study the squamous lesions are missed from Pap
smears 5 cases because AGC marked a few scattered
dysplastic squamous cells. Squamous lesions involving
with glandular extension may show architectural
arrangements that resemble those of endocervical cells
and groups. They may also acquire some of the nuclear
and cytoplasmic features that are more characteristic
to the cells of glandular origin and thus may be
misclassified as AGC.

There are several reasons why screening for
glandular lesions may not be as successful as for
squamous lesions. One of the main reasons for the low
sensitivity of glandular lesions is their location in the
endocervical canal which is less well accessible for
adequate cytological sampling. Furthermore, because
of the relatively rarity of the disease, cytologists rarely
gather sufficient experience with glandular neoplasm and
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leading to false negative diagnoses. The interpretation
of glandular lesions are difficult as there is a high degree

of intra and inter observer variation.

Conclusion

This study has high diagnostic accuracy more than
90% for AIS, ADCA and mixed lesions. AGC and AGC -
favor neoplasm are less accurate than above lesions.
The sensitivity is low in AGC and AGC - favor neoplasm.
Although cytomorphologic criteria for diagnosis
glandular lesions have been published, the diagnosis of
glandular neoplasm are difficult. Continuous improvement
in cervical sampling specimens and cytodiagnostic
skills, better understanding of glandular precursors
lesion and the classification of cytologic and histologic
findings are expected to increase the performance of
glandular lesions.
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