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Abstract

The standard screening test for detecting cervical lesions and cancers is a Papanicolaou

(Pap) smear. While squamous cell abnormalities remain the most common positive Pap

test result, cytologic findings of glandular cell abnormalities have become more fre-

quent in recent decades. The 2014 Bethesda System for reporting cervical cytology

includes the classification “atypical glandular cells” (AGC). AGC have morphological

abnormalities that fall outside the range of reactive changes, but are insufficient for a

diagnosis of invasive adenocarcinoma. In several histologic follow-up studies, most AGC

cases were found to represent a benign condition. In the current study, we evaluate the

significance of AGC cytology findings by analyzing the histologic follow-up results of a

large number of patients with AGC. Most patients with AGC in this study were found to

have a significant lesion on follow-up (63.9%), with negative histologic results in only

36.1% of patients. Among patients with significant lesions, the most common result was

low-grade squamous intraepithelial lesion (26.6%), followed by high-grade squamous

intraepithelial lesion (23.2%). This provides further evidence to support the Chilean

Clinical Guidelines for Cervical Cancer, which recommends diagnostic follow-up studies

in all womenwith AGC tominimize the chance of undetected serious cervical disease.
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1 | INTRODUCTION

The standard screening test for detecting cervical lesions and cancers

is a Papanicolaou (Pap) smear to evaluate cervical cells. Morphologi-

cally, squamous carcinoma is the most common type of cervical

cancer worldwide. However, adenocarcinoma (ADCa) incidence is

rising in several countries.1-5 Accordingly, while squamous cell abnor-

malities remain the most common positive Pap test result, cytologic

findings of glandular cell abnormalities have become more frequent in

recent decades.6,7

The 2014 Bethesda System for reporting cervical cytology

includes the classification “atypical glandular cells” (AGC). AGC have

morphological abnormalities that fall outside the range of reactive

changes, but are insufficient for a diagnosis of invasive ADCa.8

According to the literature, AGC incidence is 0.05% to 2.1%.6,9-11 In

several histologic follow-up studies, most AGC cases were found to

represent a benign condition. However, a significant proportion of

AGC findings lead to diagnosis of a high-grade squamous or neoplastic

glandular lesion of the cervix or endometrium.9-11

Identifying AGC is clinically important due to a close association

with cervical cancers and premalignant lesions. Prior studies have

shown that roughly 9% to 35.5% of women with AGC will be diag-

nosed with a significant lesion on follow-up.6,9-13 Significant lesion

is a term used to define any lesion ranging from low-grade squamous

intraepithelial lesion (LSIL) to invasive carcinoma. Thus, patients

diagnosed with ACG should receive comprehensive diagnostic evalua-

tion for malignant or premalignant conditions of the cervix and

endometrium.
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Applying AGC findings to early detection of cervical glandular

neoplasia remains a major challenge. Some studies have shown limited

reproducibility of Pap test AGC interpretations, which makes results

less reliable.14,15 Moreover, the range of follow-up outcomes

observed in women with AGC, from benign to malignant, is a barrier

to creating efficient and reliable clinical guidelines for AGC manage-

ment. In the current study, we evaluate the significance of such cytol-

ogy findings by analyzing the histologic follow-up results of a large

number of patients with AGC.

2 | MATERIAL AND METHODS

A descriptive retrospective study was performed at the Preventive

Oncology Center (University of Chile), over a 11-year period. The clin-

icopathological data for patients diagnosed with AGC on Pap tests

from 1 January 2006 to 31 December 2016 were retrieved from our

database. The data retrieved from medical records included the

patient's age at the initial AGC diagnosis, the time interval from

the Pap test to the colposcopic examination and cervical biopsy, and

the histologic findings. AGC interpretations and subcategorizations

were based on the 2014 Bethesda System as follows: atypical glandu-

lar cells, not otherwise specified (AGC-NOS); or atypical glandular

cells, favor neoplastic (AGC-FN). The subcategorizations used in this

diagnostic center do not differentiate between atypical endometrial

and atypical endocervical cells. As quality control, some of the sam-

ples were randomly selected and re-examined to confirm the previous

diagnostic.

Documented histologic follow-up studies included cervical

biopsy, endocervical curettage, cervical excisional biopsy, endometrial

biopsy, and hysterectomy. For cases with two or more procedures

and/or more than one diagnosis of a neoplastic lesion during the spec-

ified follow-up period, only the most abnormal histologic diagnosis

was documented. Only patients with histologic results within 3 years

of the AGC finding were considered for this study. All Pap tests

included in the analysis were conventional Pap smears. The cases

diagnosed with AGC on Pap test during the previously mentioned

period were classified into AGC-NOS and AGC-FN, then, subdivided

in cases with histologic follow-up and those without histologic follow-

up. Next, classification was made according to the histologic finding

for each AGC category. The study flowchart is presented in Figure 1.

Institutional Ethics Committee approval was not sought, as this study

was limited to a retrospective database review.

A Pearson chi-square test was used for statistical analyses, which

were performed with RStudio, version 1.2.1335 (©2009-2019 RStudio,

Inc.). A P-value below .05 was considered statistically significant.

3 | RESULTS

Between 1 January 2006 and 31 December 2016, a total of

1 491 697 Pap tests were performed and interpreted at our diagnostic

center, of which 533 (0.036%) included an AGC finding. The AGC

subtype results are shown in Table 1. AGC-NOS was the most com-

mon classification, accounting for 82.6% of all AGC cases. The mean

age of the women diagnosed with AGC was 42.8 years (range,

18-79 years; median, 43 years).

Histologic follow-up results were available for 413 of the 533 AGC

cases (77.5%). Histologic follow-up specimens included cervical biopsy

and/or endocervical curettage, endometrial biopsy/curettage, loop

electrocautery excision procedure/cone biopsy, and hysterectomy. The

cytohistologic correlation results for these 413 cases are shown in

Table 2 and Figure 2

Among all AGC cases, normal histologic findings were observed in

149 of 413 patients (36.1%). Significant lesions, including LSIL, HSIL,

invasive cervical cancer (ICC), adenocarcinoma in situ (AIS), and ADCa,

were found in 264 cases (63.9%), of which 216 (81.8%) were squa-

mous lesions and 48 (18.2%) were cervical glandular lesions, being

cervical squamous lesions significantly more frequent than glandular

lesions (P = 2.2e−16). Among patients with significant lesions, the most

common result was LSIL (41.7%), followed by HSIL (34.8%), ADCa

(12.9%), ICC (5.3%), AIS (4.2%), and finally HSIL + ADCa (1.1%)

F IGURE 1 Study flowchart. AGC, atypical glandular cells; AGC-
NOS, atypical glandular cells, not otherwise specified; AGC-FN,
atypical glandular cells, favor neoplastic

TABLE 1 Prevalence of AGC subtypes and proportions of cases
with histologic follow-up results

AGC subtype
(2001 Bethesda

System)

Total cases

N (%)a

Cases with
histologic follow-up

results N (%)b
Mean age,

years (range)

AGC-NOS 440 (82.6%) 345 (83.5%) 42.4 (19-79)

AGC-FN 93 (17.4%) 68 (16.5%) 45.4 (18-72)

Total 533 413 42.8 (18-79)

Abbreviations: AGC, atypical glandular cells; AGC-FN, atypical glandular

cells, favor neoplastic; AGC-NOS, atypical glandular cells, not otherwise

specified.
aPercentage of cases in each subtype, of all AGC cases.
bPercentage of cases with histologic follow-up results.
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(Figure 2). Among the AGC-FN cases, only 8 of 68 (11.8%) had normal

histology, and 60 presented with significant lesions (88.2%), while

among AGC-NOS 141 of 345 cases (40.8%) had normal histology and

204 presented significant lesions (59.1%). As expected, patients with

a finding of AGC-FN were more likely to have significant lesions on

follow-up than those with AGC-NOS (P = .017).

Table 3 shows the AGC cases grouped according to patient age at

initial AGC finding. The 35- to 49-year-old age group had the largest

TABLE 2 Histologic follow-up results for patients diagnosed with AGC on Pap test

Cervical squamous lesions N (%) Cervical glandular lesions N (%)

AGC subtype Negative N (%) LSIL HSIL ICC AIS ADCa HSIL + ADCa N (%) Total N

AGC-NOS 141 (40.8%) 97 (28.1%) 72 (20.9%) 8(2.3%) 9 (2.6%) 18 (5.2%) 0 (0%) 345

AGC-FN 8 (11.8%) 13 (19.1%) 20 (29.4%) 6(8.8%) 2 (2.9%) 16 (23.5%) 3 (4.4%) 68

Total 149(36.1%) 110(26.6%) 92 (22.3%) 14(3.4%) 11 (2.7%) 34 (8.2%) 3 (0.7%) 413

Note: Only the most severe lesion was recorded for each case; however, for cases with HSIL and ADCa, both lesions were recorded.

Abbreviations: ADCa, adenocarcinoma; AGC, atypical glandular cells; AGC-FN, atypical glandular cells, favor neoplastic; AGC-NOS, atypical glandular cells,

not otherwise specified; AIS, adenocarcinoma in situ; HSIL, high-grade squamous intraepithelial lesion; ICC, invasive cervical cancer; LSIL, low-grade squa-

mous intraepithelial lesion in situ.

F IGURE 2 Graphs showing the histologic follow-up results for patients diagnosed with AGC on Pap test. A, Percentage of negative results,
squamous lesions and glandular lesions of the total amount of patients diagnosed with AGC on Pap test. B, Percentages of each type of lesion of
the total amount of patients diagnosed with a lesion on histologic follow-up. ADCa, adenocarcinoma; AGC, atypical glandular cells; AIS,
adenocarcinoma in situ; HSIL, high-grade squamous intraepithelial lesion; ICC, invasive cervical cancer; LSIL, low-grade squamous intraepithelial
lesion in situ

TABLE 3 Histologic follow-up results for patients diagnosed with AGC on Pap test, by age group

Cervical squamous lesions N (%) Cervical glandular lesions N (%)

Age Negative N (%) LSIL HSIL ICC AIS ADCa HSIL + ADCa N (%) Total N (%)

<34 29 (34.5%) 17 (20.2%) 28 (33.3%) 2 (2.4%) 0 (0.0%) 7 (8.3%) 1 (1.2%) 84

35-49 83 (37.7%) 68 (30.9%) 38 (17.3%) 8 (3.6%) 5 (2.3%) 18 (8.2%) 0 (0.0%) 220

50-64 35 (35.7%) 23 (23.5%) 22 (22.5%) 2 (2.0%) 6 (6.1%) 8 (8.2%) 2 (2.0%) 98

>65 2 (18.2%) 2 (18.2%) 4 (36.4%) 2 (18.2%) 0 (0.0%) 1 (9.1%) 0 (0.0%) 11

Total 149 110 92 14 11 37 7 413

Note: For each case, only the most severe lesion was recorded. However, for cases with HSIL and ADCa, both lesions were recorded.

Abbreviations: ADCa, adenocarcinoma; AIS, adenocarcinoma in situ; HSIL, high-grade squamous intraepithelial lesion; ICC, invasive cervical cancer; LSIL,

low-grade squamous intraepithelial lesion in situ.
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proportion of AGC cases. The most common lesion in this group on

follow-up was LSIL (30.9%), followed by HSIL (17.3%). Women 50 to

64 years of age showed similar percentages of LSIL and HSIL (23.5%

and 22.5%, respectively). This group also had the highest proportion

of glandular lesions, at 16.3%; this diagnosis includes AIS, ADCa, and

mixed lesions (ADCa + HSIL). Among women aged 34 years or youn-

ger and 65 or older, the most common lesion was HSIL, representing

33.3% and 36.4% of diagnoses, respectively. It is worth noting that

women aged 65 years or older had the lowest proportion of negative

histologic results.

4 | DISCUSSION

The Pap test is a valuable diagnostic tool for identifying premalig-

nant lesions and cervical cancers and has been shown to reduce

cancer mortality. Therefore, accurate interpretation of cytologic

results is critical, along with comprehensive follow-up after a find-

ing of abnormal cells.

This is the first study to evaluate histologic follow-up results in

women diagnosed with AGC in Chile. Our data generally concur with

studies on AGC from other countries. Of the total of Pap test ana-

lyzed only 0.036% included an AGC finding, similar to values reported

by other studies, which typically range from 0.05% to 2.1%.6,9-11,13

Contrary to previous reports, however, most patients with AGC in this

study were found to have a significant lesion on follow-up, with nega-

tive histologic results in only 36.1% of patients. These results differ

from the literature, where most studies report negative histologic

results ranging from 42% to 70.5% of the total cases of AGC,6,9,10,16

with only two articles reporting a very low percentage of negative his-

tologic results, 20% and 31%.17,18 It is worth to mention than in those

cases the sample size was 44 and 45 cases, respectively.

Of the cases with significant cervical lesions on histologic

follow-up, cervical squamous lesions were significantly more fre-

quent than glandular lesions. This result is consistent with previous

studies, which have shown squamous lesion to be more frequent,

differing only in the fact that HSIL was the most common finding,

especially in women under 50 years of age2,4,7-9 while in our study

the most common lesion was LSIL in women between the ages

35 and 64, and HSIL was more frequent in women under 34 years

and older than 65 years.

As expected, patients with a finding of AGC-FN were more likely

to have significant lesions on follow-up than those with AGC-NOS,

which is consistent with the literature. Figure 3 shows four images of

Pap smears classified as AGC that were (A) negative for histologic

findings or diagnosed histologically as (B) LSIL, (C) HSIL, or (D) ADCa.

Potential confounding factors include poor cell preservation, degener-

ative processes, and reactive changes.

F IGURE 3 Pap smears diagnosed as AGC. A, ACG case that was negative on follow-up. The image shows nuclear size variability, slightly
enlarged with a small nucleolus. B, ACG case diagnosed with LSIL on follow-up. The image shows a group of poorly preserved and much
degenerated glandular cells with variation in nuclear size. C, ACG case diagnosed with HSIL on follow-up. The image shows three-dimensional

groups of cells with crowded round hyperchromatic nuclei, and the presence of small nucleoli. D, ACG case diagnosed with adenocarcinoma on
follow-up. The image shows a large group of glandular cells with edges that display feathering and oval nucleus. The cells lost the typical glandular
pattern. There is nuclear hypercromasia and superposition in some areas. AGC, atypical glandular cells; HSIL, high-grade squamous intraepithelial
lesion; LSIL, low-grade squamous intraepithelial lesion
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Chilean clinical guidelines for cervical cancer management recom-

mend colposcopic evaluation and endocervical sampling for all

patients with AGC on a Pap test.19 However, only 77% of the patients

in our database with AGC had a record of histologic follow-up. As our

diagnostic center does not perform or diagnose cervical biopsies,

biopsy results are sent to us from the hospital where patients receive

treatment. Therefore, it is possible that some results were not deliv-

ered despite our requests. Other potential explanations for this

low rate of histologic follow-up is that patients failed to attend

the recommended colposcopic evaluation or decided to seek further

evaluation and treatment in the private health system.

5 | CONCLUSION

Our results show that histologic follow-up of patients with AGC find-

ings on Pap test is necessary due to the high possibility of detecting a

cervical lesion, providing further evidence to support the Chilean

Clinical Guidelines for Cervical Cancer, which recommend diagnostic

follow-up studies in all women with AGC to minimize the chance of

undetected serious cervical disease.

CONFLICT OF INTEREST

The authors declare no conflict of interest.

ORCID

Carla Molina Cruz https://orcid.org/0000-0001-5568-7506

REFERENCES

1. Bray F, Carstensen B, Møller H, et al. Incidence trends of adenocarci-

noma of the cervix in 13 European countries. Cancer Epidemiol Bio-

markers Prev. 2005;14(9):2191-2199. http://cebp.aacrjournals.org/

content/14/9/2191.abstract.

2. Mathew A, George P. Trends in incidence and mortality rates of squa-

mous cell carcinoma and adenocarcinoma of cervix-worldwide. Asian

Pacific J Cancer Prev. 2009;10(4):645-650. http://journal.waocp.org/

article_24982_16a547d046cf7e32b65e3096a9f8b3d6.pdf.

3. Adegoke O, Kulasingam S, Virnig B. Cervical cancer trends in the

United States: a 35-year population-based analysis. J Womens Health.

2012;21(10):1031-1037. http://online.liebertpub.com/doi/abs/10.

1089/jwh.2011.3385.

4. Habbema D, De Kok IMCM, Brown ML. Cervical cancer screening in

the United States and The Netherlands: a tale of two countries.

Milbank Q. 2012;90(1):5-37. http://www.ncbi.nlm.nih.gov/pubmed/

22428690%5Cnhttp://www.pubmedcentral.nih.gov/articlerender.

fcgi?artid=PMC3385017.

5. Smith HO, Tiffany MF, Qualls CR, Key CR. The rising incidence of

adenocarcinoma relative to squamous cell carcinoma of the uterine

cervix in the United States–a 24-year population-based study.

Gynecol Oncol. 2000;78(2):97-105. http://www.ncbi.nlm.nih.gov/

pubmed/10926787.

6. Marques JPDH, Costa LB, Pinto APDSE, et al. Atypical glandular cells

and cervical cancer: systematic review. Rev Assoc Med Bras. 2011;57:

234-238.

7. Parkin D, Whelan S, Ferlay J, Teppo L, Thomas D. Cancer incidence in

five continents. IARC Sci Publ. 2002;8(143):1-1240.

8. Nayar R, Wilbur DC, eds. The Bethesda System for Reporting Cervical

Cytology. Basel, Switzerland: Springer; 2015.

9. Kim S-S, Suh D-S, Kim K-H, Yoon M-S, Choi K-U. Clinicopathological

significance of atypical glandular cells on pap smear. Obstet Gynecol Sci.

2013;56(2):76-83. http://www.pubmedcentral.nih.gov/articlerender.

fcgi?artid=3784096&tool=pmcentrez&rendertype=abstract.

10. PradhanD, Li Z, Ocque R, Patadji S, ZhaoC. Clinical significance of atypical

glandular cells in Pap tests: an analysis of more than 3000 cases at a large

academicwomen's center.Cancer Cytopathol. 2016;124(8):589-595.

11. Zhao C, Austin M, Pan J, et al. Clinical significance of atypical glandu-

lar cells in conventional pap smears in a large, high-risk U.S. west

coast minority population. Acta Cytol. 2009;53(2):153-159. https://

www.karger.com/DOI/10.1159/000325117.

12. Norman I, Hjerpe A, Dillner J. Risk of high-grade lesions after atypical

glandular cells in cervical screening: a population-based cohort study.

BMJ Open. 2017;7(12):1-5.

13. Hammoud MM, Haefner HK, Michael CW, Ansbacher R. Atypical

glandular cells of undetermined significance. Histologic findings and

proposed management. J Reprod Med. 2002;47(4):266-270.

14. Hurley LB, Sherman ME, Manos MM, et al. Atypical glandular cells of

undetermined significance (AGUS): interobserverreproducibility in

cervical smears and corresponding thin-layer preparations. Am J Clin

Pathol. 2002;117(1):96-102.

15. Simsir A, Hwang S, Cangiarella J, et al. Glandular cell atypia on

Papanicolaou smears: interobserver variability in the diagnosis and

prediction of the cell of origin. Cancer. 2003;99(6):323-330.

16. Kim M-K, Lee YK, Hong SR, Lim KT. Clinicopathological significance of

atypical glandular cells on cervicovaginal pap smears. Diagn Cytopathol.

2017;45(10):867-872. http://doi.wiley.com/10.1002/dc.23777.

17. Gutman G, Bachar R, Pauzner D, Lessing JB, Schejter E. Clinical evalu-

ation of atypical glandular cells of undetermined significance upon

cervical cytologic examination in Israeli Jewish women. Br J Cancer.

2004;90(11):2194-2196.

18. Bose S, Kannan V, Kline TS. Abnormal endocervical cells: really abnor-

mal? really endocervical? Am J Clin Pathol. 1994;101(6):708-713.

http://www.ncbi.nlm.nih.gov/pubmed/8209856.

19. Salud MD. Guías Clínicas AUGE Cáncer Cérvico Uterino. Santiago, Chile:

Ministry of Health; 2015 http://www.repositoriodigital.minsal.cl/

handle/2015/502?show=full.

How to cite this article: González-Espinoza D, Ponce

Camus K, Meneses Pérez I, Molina Cruz C. Cytohistological

correlation in patients with atypical glandular cells on

Papanicolaou test in a Chilean population. Diagnostic

Cytopathology. 2020;1–5. https://doi.org/10.1002/dc.24421

GONZÁLEZ-ESPINOZA ET AL. 5

https://orcid.org/0000-0001-5568-7506
https://orcid.org/0000-0001-5568-7506
http://cebp.aacrjournals.org/content/14/9/2191.abstract
http://cebp.aacrjournals.org/content/14/9/2191.abstract
http://journal.waocp.org/article_24982_16a547d046cf7e32b65e3096a9f8b3d6.pdf
http://journal.waocp.org/article_24982_16a547d046cf7e32b65e3096a9f8b3d6.pdf
http://online.liebertpub.com/doi/abs/10.1089/jwh.2011.3385
http://online.liebertpub.com/doi/abs/10.1089/jwh.2011.3385
http://www.ncbi.nlm.nih.gov/pubmed/22428690/nhttp://www.pubmedcentral.nih.gov/articlerender.fcgi?artid=PMC3385017
http://www.ncbi.nlm.nih.gov/pubmed/22428690/nhttp://www.pubmedcentral.nih.gov/articlerender.fcgi?artid=PMC3385017
http://www.ncbi.nlm.nih.gov/pubmed/22428690/nhttp://www.pubmedcentral.nih.gov/articlerender.fcgi?artid=PMC3385017
http://www.ncbi.nlm.nih.gov/pubmed/10926787
http://www.ncbi.nlm.nih.gov/pubmed/10926787
http://www.pubmedcentral.nih.gov/articlerender.fcgi?artid=3784096&tool=pmcentrez&rendertype=abstract
http://www.pubmedcentral.nih.gov/articlerender.fcgi?artid=3784096&tool=pmcentrez&rendertype=abstract
https://www.karger.com/DOI/10.1159/000325117
https://www.karger.com/DOI/10.1159/000325117
http://doi.wiley.com/10.1002/dc.23777
http://www.ncbi.nlm.nih.gov/pubmed/8209856
http://www.repositoriodigital.minsal.cl/handle/2015/502?show=full
http://www.repositoriodigital.minsal.cl/handle/2015/502?show=full
https://doi.org/10.1002/dc.24421

	Cytohistological correlation in patients with atypical glandular cells on Papanicolaou test in a Chilean population
	1  INTRODUCTION
	2  MATERIAL AND METHODS
	3  RESULTS
	4  DISCUSSION
	5  CONCLUSION
	  CONFLICT OF INTEREST
	REFERENCES


