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Abstract
In the present review, we summarize and critically appraise recent advances in the pathology of endocervical adenocarcinoma. 
In recent years, the diagnosis of endocervical adenocarcinoma has shifted from morphologic criteria classification in 2014 
World Health Organization (WHO) to etiology- based classification of International endocervical adenocarcinoma criteria 
and classification (IECC). IECC recommends classifying endocervical adenocarcinoma into Human Papillomavirus (HPV)-
associated and non-HPV-associated. Ultimately, this approach may lead to different treatment options based on molecular 
pathways rather than purely based on the tumor’s grade and stage. Recently, the College of American Pathologists (CAP) has 
incorporated stromal invasion patterns as an optional data set in the synoptic report. The pattern of invasion classification is a 
valuable prognostic tool in excision specimens. Conclusion: IECC is a simple classification system that recognizes and classifies 
endocervical tumors based on pathogenesis and association to HPV. The pathologists should also be familiar with the pattern-
based classification of endocervical adenocarcinoma.
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Introduction

Endocervical adenocarcinoma is a relatively rare 
disease but still accounts for approximately 25% of 
all cervical carcinomas (1). The most recent World 
Health Organization (WHO) classification (2014) 
classifies in the cervical adenocarcinomas based 
on morphologic findings (2). There are multiple 
recent advancements in cervical pathology to rec-
ognize and to keep in mind for practicing patholo-
gists. In this review article, we will review the most 
recent changes in cervical pathology to keep the 
reader up to date.

In the first part, the article will focus on a rela-
tively new classification. It is common knowledge 
that the high-risk human papillomavirus (HPV) 
is a primary culprit in developing endocervical 
adenocarcinoma. International endocervical ad-

enocarcinoma criteria and classification (IECC) 
classifies endocervical adenocarcinomas into two 
major subtypes: 1. HPV-associated 2. Non-HPV-
associated subtype. This classification incorpo-
rates etiology but also coincides with distinctive 
morphologic patterns and clinical findings (3). 
The second part will focus on morphologic and 
stromal invasion patterns and their clinical signifi-
cance. Proposal for the Silva system for endocer-
vical carcinoma was published in 2013, but it was 
recently integrated as an optional data set in the 
College of American Pathologists (CAP) synoptic 
report. 

Lastly, we will briefly comment on changes 
implemented in the International Federation of 
Gynecology and Obstetrics (FIGO) staging clas-
sification system. 
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International Endocervical 
Adenocarcinoma Criteria and 
Classification (IECC): HPV-Associated 
Endocervical Adenocarcinoma

HPV-associated endocervical adenocarcinoma 
has similar risk factors as cervical squamous cell 
carcinomas, including multiple sexual partners, 
young age at first intercourse, obesity, smoking etc. 
Most endocervical adenocarcinomas are HPV-as-
sociated and encompass about 85-90% of all en-
docervical adenocarcinomas (2). Three subtypes 
HPV 16, 18, and 45, appear to be the most preva-
lent and accounted for 94% of the cases (4). HPV-
associated endocervical adenocarcinoma presents 
in the younger age (<50 years), and most of them 
develop in the transformation zone similarly to 
cervical squamous cell carcinoma. The future 
treatments based on this classification may be eti-
ology driven and may have better outcomes. The 
current treatment approach is that all endocervi-
cal adenocarcinomas are treated the same, stage by 
stage, with no specific treatment strategy based on 
genetic signature or etiology. 

Usual Type HPV-Associated Endocervical 
Adenocarcinoma

Relatively good news is that most endocervical 
adenocarcinomas are easily recognizable as usual-
type endocervical adenocarcinoma. The glands 
may have papillary, micropapillary, cribriform and 
single-cell pattern, but the distinctive cytologic 
features are at least focally present. Those features 
include pseudostratified, elongated, and enlarged 
nuclei with eosinophilic cytoplasm and many api-
cal “floating” mitotic figures. Numerous apoptotic 
bodies are also easily identifiable (Figure 1). The 
principal differential diagnosis for usual-type en-
docervical adenocarcinoma is endometrioid ad-
enocarcinoma. Immunohistochemistry (IHC) 
is very helpful in differentiating the two. While 
endocervical adenocarcinoma is HPV-associated 
and p16 strongly and diffusely positive, endome-
trioid adenocarcinoma is patchy positive for p16 
with a high estrogen (ER) and progesterone (PR) 

Figure 1. HPV-associated endocervical adenocarcinoma 
with numerous “floating mitosis” and apoptotic bodies. 
(Olympus BX43, 20×).

Figure 2. Villoglandular variant of endocervical adenocarci-
noma in a 32-year-old woman. Clinically, a large mass with 
only superficial invasion. Please note that the invasive por-
tion of the tumor is glandular. Eight years later, the patient is 
well without metastases or recurrence. (Olympus BX43, 2×).

Figure 3. A high-power view reveals classical cytologic 
features of villoglandular endocervical adenocarcinoma. 
(Olympus BX43, 20×). 
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receptor and vimentin positivity (5). While pri-
mary endometrioid adenocarcinoma may arise 
in endometriosis of the cervix, it is exceedingly 
rare. Preoperative communication with the clini-
cal team and review of radiologic findings will help 
distinguish these two primary sites.

A rare but distinctive pattern worth mention-
ing is primary villoglandular endocervical adeno-
carcinoma. This subtype is recognized by long, 
thin exophytic papillae with cytologic features of 
usual-type endocervical adenocarcinoma (Figures 
2 and 3). Invasion, if present, is usually superfi-
cial. Deeper components/invasive tumor will have 
glands rather than papillae. This variant is rarely 
associated with lymphovascular space invasion 
or lymph node metastasis and therefore carries a 
better prognosis (6, 7). A gynecologist can grossly 
visualize the tumors. They may present as a higher 
stage by the International Federation of Gynecolo-
gy and Obstetrics (FIGO) staging, which would be 
treated with hysterectomy. However, if the biopsy 
suggests this variant, a cone biopsy may be an ex-
cellent initial treatment option to evaluate for stro-
mal invasion. The cone excisional biopsy would 
be sufficient therapy for no or minimal invasion 
in this subtype of endocervical adenocarcinoma 
despite the clinical appearance of a larger tumor. 
This treatment modality should be considered for 
fertility preservation in young patients. 

Additionally, a distinctive pattern is a micro-
papillary pattern. Microscopically it is character-
ized by small, cohesive papillary groups of neo-
plastic cells surrounded by stromal clefting. It is 
often associated with lymphovascular space inva-
sion and lymph node metastasis (8, 9). The prog-
nosis of this subtype is worse than pure usual type 
of endocervical adenocarcinoma. It is considered 
histology of aggressive behavior, and it can be as-
sociated with other subtypes (10).

Mucinous Type HPV-Associated Endocervical 
Adenocarcinoma

Mucinous endocervical adenocarcinomas are a 
diverse group of tumors. They are defined by the 
presence of intracellular mucin. The IACC classi-

fication recognizes 1. Mucinous adenocarcinoma, 
not otherwise specified (NOS) 2. Intestinal type, 
and 3. Signet ring-type. To be classified as such, 
the tumors have to have >50% of a tumor cell with 
intracytoplasmic mucin, intestinal goblet cell mor-
phology, or signet cells, respectively. To be classi-
fied as HPV-associated, all mucinous types have 
at least a small morphologic component of usual 
type endocervical adenocarcinoma (3).

Another distinctive subtype and a relatively 
newly described entity is invasive stratified mu-
cinous endocervical adenocarcinoma (iSMILE) 
(11). Histologic features are characteristic invasive 
nests of stratified columnar epithelium with hyper-
chromatic nuclei and variable amounts of intracy-
toplasmic mucin (Figures 4-5).  Intracytoplasmic 
mucin may range from large intracellular droplets 

Figure 4. iSMILE nests of neoplastic cells lined with palisad-
ing cells at the periphery. (Olympus BX43, 10×).

Figure 5. iSMILE mucin-poor variant can be difficult to dis-
tinguish on the biopsy material from glandular involve-
ment. (Olympus BX43, 40×).
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Figure 6. The very classical look of SMILE lesion with intra-
cellular mucin in this stratified epithelium. Mitotic figures 
are readily identified. This entity is often coupled with en-
docervical adenocarcinoma in situ or squamous intraepi-
thelial lesion. (Olympus BX43, 40×).

to almost entirely mucin depleted lesions. The 
nests at the periphery are lined by palisading cells 
that tend to be positive for p40 and p63. The tumor 
has a lower prevalence for PAX8 immunostaining 
with frequent nuclear expression of p53 by immu-
nohistochemistry. The mucin-poor variant may be 
difficult to recognize, but the large nests with the 
characteristic immunohistochemistry support the 
diagnosis. This lesion often arises or is associated 
with histologically distinct intraepithelial lesion-
stratified mucinous intraepithelial lesion (SMILE) 
(Figure 6). This distinct entity is readily recogniz-
able by multi-layered and stratified epithelium 
similar to the squamous intraepithelial lesion but 
intracytoplasmic mucin vacuoles. The lesion is 
positive for p16 by immunohistochemistry. The 
previously recognized adenosquamous carcinoma 
should be only diagnosed in the presence of un-
equivocal adenocarcinoma and squamous cell car-
cinoma component (12).

International Endocervical 
Adenocarcinoma Criteria and Classification 
(IECC): Non-HPV-Associated Endocervical 
Adenocarcinoma
Non-HPV-associated endocervical adenocarcino-
ma has four subtypes. The most common is a gas-

tric subtype, followed by clear cell, endometrioid, 
and mesonephric adenocarcinoma.

Gastric Type Endocervical Adenocarcinoma

Gastric type endocervical adenocarcinoma is a 
spectrum of lesions that ranges from well-differ-
entiated to poorly differentiated adenocarcinomas 
(Figures 7-9). This type of adenocarcinoma usu-
ally occurs in older patients. It usually presents as 
a larger lesion and often with no history of positive 
HPV test or abnormal Pap test. Lobular cervical 
glandular hyperplasia (LCGH) has been suggested 
to be a precursor lesion. This adenocarcinoma has 
pale cytoplasm, distinct cytoplasmic borders, deep 
invasion, glands near blood vessels, and often pools 
of mucin. Gastric type mucin can be easily iden-
tified using Alcian blue/PAS stain or MUC6 im-
munohistochemistry staining (13). The pathogen-
esis is via HPV independent pathways driven by 
TP53, SDK 11, GNAS, and KRAS mutations (14). 
Immunohistochemistry profile is not specific, and 
many times the cells are positive for only for CK7. 
MUC6 and p53 immunoreactivity can be seen in 
almost half of the cases. PAX8 is frequently nega-
tive. Genetically, the associations have been made 
with Lynch (Hereditary non-polyposis colorectal 
cancer syndrome) and Peutz-Jeghers syndromes 
(15, 16). 

Figure 7. Gastric type endocervical adenocarcinoma. The 
low-power view reveals deep, destructive growth. (Olym-
pus BX43, 2×).
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Figure 8. Complex glandular growth in gastric-type endo-
cervical adenocarcinoma. Most cells are mucinous. (Olym-
pus BX43, 10×).

Figure 9. The glands may appear deceivingly bland and can 
be easily missed on the biopsy material. (Olympus BX43, 
20×).

Clear Cell Type Endocervical Carcinoma

Clear cell carcinoma of the lower genital tract has 
been historically connected with exposure to the 
diethylstilbestrol. Nowadays, this association is al-
most never seen. In current milieu of endocervi-
cal carcinomas, clear cell carcinoma is rather rare 
and usually presents in older patients. It is impor-
tant to emphasize that it is not unheard of to see a 
younger patient present with clear cell carcinoma 
(Figure 10). The studies have shown that this car-
cinoma is not HPV-associated, and despite that 
about one-third of the cases have been reported to 
be p16 strongly positive. Positivity for p16 in these 
cases is seen as a result of aberrant Retinoblastoma 
(Rb) pathway rather than the HPV infection (17). 
Diagnosis is best achieved on morphologic crite-
ria: large clear cells with abundant cytoplasm and 
hyalinized background. The nuclei are high-grade 
with prominent nucleoli. Immunohistochemistry 
is not particularly useful, but it is essential to men-
tion that the cells are usually positive for HNF-1B, 
Napsin-A, MUC6 with sometimes aberrant p53 
staining. The differential diagnosis in young pa-
tients includes pregnancy-related changes (Arias-
Stella reaction) and exuberant microglandular hy-
perplasia (Figure 11) (18, 19). These benign glands 
are usually strongly positive for ER and PR, while 
clear cell carcinoma cells are usually negative. 

Figure 10. Large cervical mass in a young patient. The histo-
logic finding of clear cell carcinoma.  No history of exposure 
to the diethylstilbestrol. (Olympus BX43, 20×).

Figure 11. Microglandular adenosis/hyperplasia may look 
rather complex with cytoplasmic clearing. Nuclear features 
are low-grade with little variation in size. Mitoses are rare. 
(Olympus BX43, 10×).
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Endometrioid Adenocarcinoma of Endocervix

Endometrial adenocarcinoma of the cervix is a dif-
ficult entity to diagnose and the terminology may 
be confused with endometrial adenocarcinoma. 
Cervical primary tumor is associated with cervi-
cal endometriosis. Histologically, it exhibits endo-
metrioid morphology, columnar pseudostratified 
cells with squamous morules with predominantly 
intermediate nuclear grade. This particular type 
of endocervical adenocarcinoma is rare and not 
HPV-associated (Figure 12). The primary con-
sideration has to be given to the possibility of en-
dometrial adenocarcinoma extending from the 
uterus. The best way to differentiate the two would 
be on hysterectomy specimens where the tumor 
must be extensively sampled, and the bulk of the 
tumor is arising from the cervix (13). Immunohis-
tochemistry findings are similar to immunohisto-
chemistry findings in classical endometrioid type 
adenocarcinoma with patchy p16 positivity, vari-
able positivity for estrogen (ER) and progesterone 
(PR), and a consistent vimentin positivity. 

Mesonephric-Type Adenocarcinoma

This extremely rare tumor usually arises from 
mesonephric remnants. Mesonephric adenocar-
cinoma usually displays various growth patterns: 
ducts, tubules, papillary formations, and slit-like 
glands. One pattern can be dominant or solitary 
in the tumor.  Cytologically, mesonephric carcino-
mas reveal bland tumor cells with scant cytoplasm 
with tubular structures with luminal eosinophilic 
secretions (Figure 13). Immunohistochemistry 
findings are extremely helpful in establishing the 
diagnosis. The tumors are usually negative for ER 
and PR but are GATA3, calretinin, CD10, and 
TTF-1 positive (20, 21). The molecular studies 
have shown alterations in KRAS and NRAS genes 
and chromatin remodeling gene mutations such as 
ARID1A, ARID1B, and SMARCA4 (22). The pri-
mary differential diagnosis is a florid type meso-
nephric hyperplasia (Figure 14).

Figure 12A-D. A. Endometrioid adenocarcinoma of the uterine cervix with back to back glands B. Foci of endometriosis 
C. Focally more classical endometrioid cytologic features D. Prominent squamous morules. (Olympus BX43, A-10×, B-4×, 
C-20×, D-20×).
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Figure 13. Mesonephric carcinoma of the cervix with infil-
trative growth pattern composed of small tubes lined by 
cuboidal cells with scant cytoplasm. (Olympus BX43, 4×).

Figure 14. Florid mesonephric hyperplasia retains lobular 
architecture with associated ducts. No glandular crowding, 
solid growth, or nuclear atypia. (Olympus BX43, 4×).

Pattern Based Classification of 
Endocervical Adenocarcinoma

The pattern-based classification of endocervical 
adenocarcinoma (Silva pattern of invasion) was 
first recognized and published several years ago 
(23-26). Recently, the College of American Pa-
thologists (CAP) included this classification as 
optional data into a synoptic report.  Measuring 
the depth of invasion for endocervical adenocar-
cinoma can be problematic since it is difficult to 
estimate from which endocervical gland the in-
vasion originates. Besides, there are no provided 
guidelines for measurements of the depth of inva-
sion. Sometimes, endocervical adenocarcinoma 

grows exophytically, and it may be difficult to 
subtract exuberant exophytic growth from a true 
invasion. This may lead to an over-estimate of the 
depth of invasion, consequently causing overtreat-
ment. The pattern-based classification approach 
has been proven to have quite good interobserver 
variability and an excellent prognostic value (23). 
It is important to mention that the system applies 
only to HVP-associated usual type endocervical 
adenocarcinoma. The entire tumor has to be ex-
amined microscopically to assign the appropriate 
group. This three-tier system essentially provides 
risk stratification analysis for the patients (24). The 
invasion and pattern-based classification was de-
veloped in 2013, and the system was validated in 
subsequent studies, including the assessment of 
interobserver variability (25-28).

Pattern A can be assigned to the tumors com-
posed of glands with rounded contours, frequently 
forming groups, and cribriform structures. Papil-
lary growth is acceptable. No destructive stromal 
invasion, no single cells, or lymphovascular in-
vasion should be seen in this pattern. The solid 
growth is not acceptable (Figures 15-16) (26, 27). 

Pattern B can show focal destructive stromal 
invasion mostly from the pattern A appearing 
glands with small groups of tumor cells within 
desmoplastic stroma or inflammation. Invasion 
foci can be single, multiple, or linear at the tumor 
base. The lymphovascular invasion may be pres-
ent. Solid growth is not acceptable (Figure 17) (26).

Pattern C is easily recognized as a destructive 
stromal invasion with infiltrating angulated and 
open glands or solid growth pattern. It is impor-
tant to remember that the solid growth pattern 
is considered a high-grade pattern, and nuclear 
grade can be disregarded. The extensive desmo-
plastic response is frequently present (Figures 18-
20). The lymphovascular invasion may be present.

It is important to emphasize that quantitative 
criteria for pattern C classification is a linear focus 
of destructive invasion at the base or advancing 
front of the tumor filling the diameter of 4X field 
(5 millimeters or more). This guideline is provided 
to give some quantitative guidelines to better dis-
tinction distinguish pattern B from pattern C clas-
sification (26).
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Figure 15. Back to back glands with rounded contours. This 
exuberant architectural complexity differentiates it from 
in-situ adenocarcinoma. No infiltrative or solid growth. The 
findings are compatible with pattern A tumor. (Olympus 
BX43, 10×).

Figure 16. Low power view of pattern A tumor; deeper por-
tions of the tumor do not elicit a stromal response. (Olym-
pus BX43, 4×).

Figure 17. Pattern B shows predominately pattern A glands 
with foci of destructive growth. This emphasizes the impor-
tance of examining the entire specimen before assigning 
the pattern. (Olympus BX43, 4×).

Figure 18. This tumor was assigned pattern C with deep in-
vasion and infiltrative growth. (Olympus BX43, 4×). 

Figure 19. High-power view of desmoplastic response and 
inflammation around every gland. (Olympus BX43, 40×).

Figure 20. Another pattern C destructive growth and maze-
like glands. (Olympus BX43, 20×).
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Risk Stratification and Clinical Outcomes

Tumors classified as pattern A are not associated 
with a risk of lymph node metastasis. They are lim-
ited to stage one, and they do not recur. Pattern B 
tumors also frequently present as stage one. How-
ever, given the allowed presence of lymphovascular 
space invasion, some tumors are at risk for lymph 
node metastasis. The studies have shown that the 
pattern C tumors frequently present at the higher 
stage, and 22% of tumors present with lymph node 
metastasis. Additionally, about 20% of the cases 
show a local recurrence of the tumor (28). The 
classification is useful and reproducible only in ex-
cision procedures, and it has limited potential in 
biopsy material, particularly in pattern A tumors. 
However, based on the presence of lymphovascu-
lar space invasion or solid growth pattern in the 
biopsy material, the patient may undergo treat-
ment with a more aggressive deeper excision in-
stead of a superficial loop electrosurgical excision 
procedure (LEEP) (29, 30).

FIGO Staging

The International Federation of Gynecology and 
Obstetrics (FIGO) staging system is based on the 
presence or absence of a clinically visible or pal-
pable lesion. The clinically visible mass implies at 
least stage FIGO IB1. If the tumor is not clinically 
visible, the staging relies on microscopic measure-
ments.  IA1 includes ≤3 mm depth, whereas IA2 
includes >3 mm but <5 mm depth. Horizontal ex-
tent is now an optional data point in CAP synop-
tic report. It is no longer used in the AJCC staging 
update of the 2018 FIGO classification (31). How-
ever, the pathologists are encouraged to report 
horizontal spread in smaller tumors since it is still 
a valuable data point for future research.  

Conclusions

In conclusion, International Endocervical Adeno-
carcinoma Criteria and Classification (IECC) is a 
simple classification system that recognizes and 
classifies endocervical tumors based on pathogen-

esis and association to HPV. This may facilitate 
better treatment options based on the natural his-
tory of this cancer. The pathologists should also 
be familiar with the pattern-based classification of 
endocervical adenocarcinoma. If excisional biop-
sies show pattern A or B, the entire tumor should 
be submitted. Future treatments can be based on 
this classification system, given an excellent in-
terobserver variability. Lastly, FIGO staging does 
not include horizontal extent, but the pathologists 
are encouraged to provide this optional data point 
for future research purposes.
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