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The most frequent types of cervical cancer are squamous-cell carcinoma and adenocarcinoma, 
which develop from the distinctive precursor lesions cervical intraepithelial neoplasia (CIN) / squa-
mous intraepithelial lesion (SIL), and adenocarcinoma in situ (AIS), respectively. Their tumorigene-
sis is HPV-related. High-risk HPV (e.g., types 16 and 18) is integrated into the genome and leads to 
tumor progression. Cytological screening leads to detection of precursors and their mimics. P16 
and Ki-67 immunohistochemistry assists in the histological differential diagnosis of precursors to 
reactive and metaplastic epithelium. For invasive cervical carcinoma, stage is the strongest pro-
gnostic factor. Per definition, microinvasive (pT1a1 / pT1a2) carcinoma is diagnosed histologically 
on cone biopsies and treated less radically. The distinction between adenocarcinomas of the cervix 
and endometrial adenocarcinomas is important and can be supported by immunohistochemistry 
(e.g., ER, p16, CEA, and vimentin) and HPV in-situ hybridization. The rarer adenoid-basal and neu-
roendocrine carcinomas are less frequently HPV-related.

Introduction
Although invasive cervical carcinoma has become 

rare in most European countries, from the global per
spective it must still be considered a public health bur

Asia, and Latin America reveal an incidence that is 

responsible for these epidemiological differences, such 

genesis has been clearly linked to HPV infection, cer

adenocarcinoma (3, 4), of which various subtypes are 

ma and adenocarcinoma develop through distinctive 
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is their presence in cervicovaginal smears and the 

increased in most European countries along with the 

Pathogenesis and histomorphology 
of squamous-cell carcinoma and 
its precursor lesions

Our current understanding of the pathogenesis of 

precursor lesions designated as cervical intraepithe

grades (CIN1–3) based on the degree of proliferation 

proliferation involves the basal third of the epithelium 

cytology distinguishes between two categories with 

logical changes such as koilocytosis and proliferation 
of the basal and parabasal cells with mild atypia and 

entire thickness of the epithelium and it often lacks 

cogenic HPV DNA such as types 16, 18, 31, 33, and 

fection in HSIL involves the basal and parabasal 

to morphological changes in all or almost all layers 

mulation of abnormal DNA, whereas HSIL shows the 

sible for this process in HSIL is mainly induced by 

leads to deregulation of the cell cycle and the apop

Table 1. WHO classi!cation of malignant tumors of the uterine cervix 
and their precursors, modi!ed according to (1).

Epithelial tumors

Verrucous

Papillary

Cervical intraepithelial neoplasia (CIN3)

 Adenocarcinoma

Endocervical
Intestinal

Villoglandular
Endometrioid adenocarcinoma
Clear cell adenocarcinoma
Serous adenocarcinoma

 Early invasive adenocarcinoma
 Adenocarcinoma in situ

Other epithelial tumors

Adenoid cystic carcinoma
Adenoid basal carcinoma
Neuroendocrine tumors

Carcinoid
Atypical carcinoid

Undifferentiated carcinoma
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tegration of the viral DNA into the host genome 
whereas LSIL shows an episomal location of HPV 

ally polyclonal, whereas those associated with 

HSIL are monoclonal but polyclonality may oc

tend to regress whereas monoclonal lesions show 

There is evidence that only a subset of CIN1/
LSIL progresses into CIN2 and 3/HSIL because 
most LSIL have the potential to regress over some 

mous epithelium under the transition of atypical 

guished from CIN3 and shows poor interobserver 

marked nuclear atypia on the surface of the epi

may be associated with marked koilocytosis, hy

ing the multipotential nature of transformation 

Differential diagnosis includes metaplastic and 

ria that help on H&E sections are loss of polarity, 

distribution of chromatin, mitosis and, in particu

seem to be useful for differential diagnosis of in

it has to be kept in mind that both LSIL/CIN1 
and metaplastic epithelium may show focal, patchy 

Invasive squamous-cell 
carcinoma and the significance 
of microinvasion

nests and irregular clusters of tumor cells, which 

recommended, in particular to avoid confusion 

Table 2: Comparison of di!erent classi"cation systems of precursor lesions of                                           
cervical squamous-cell carcinoma.

CIN1 LSIL 

Severe dysplasia
Carcinoma in situ

CIN2
CIN3

HSIL
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tion, microinvasive carcinoma is diagnosed histologi
cally and thus detected through the histopathological 

vertical diameter of 3 mm (Ia1) and 5 mm (Ia2), re

base of the epithelium, either on the surface or within 

has important therapeutic repercussions because cone 

Figure 1. Cervical intraepithelial neoplasia 1 
(CIN 1) / low-grade intraepithelial lesion (LSIL). 
The epithelial changes are characterized by 
significant nuclear atypia in the superficial half 
due to extensive koilocytosis and proliferation 
of basal and parabasal cells. The mitotic index 
is low. HE, 100×.

Figure 2. Cervical intraepithelial neoplasia 3 
(CIN 3) / high-grade intraepithelial lesion (HSIL). 
The epithelium lacks maturation and consists of 
small highly atypical cells with hyperchromatic 
nuclei. HE, 100×.

Figure 3. Microinvasive squamous-cell car-
cinoma of the cervix (pT1a1), diagnosed on 
a cone biopsy. Small irregular nests of well-
differentiated squamous carcinoma invade the 
cervical stroma from glands (crypts) (arrows). 
The surface is covered by CIN3 (asterisks). HE, 
20×.

Figure 4. Adenocarcinoma in situ (AIS). Endo-
cervical glandular epithelium is replaced by 
pseudostratified atypical epithelium with goblet 
cells. HE, 200×.
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play better differentiation than the associated CIN by 

In particular, disruption of the basement membrane as 
demonstrated by loss of laminin and collagen IV, re

If microinvasive carcinoma occurs multifocally, 

This has been challenged by studies that are based on 

have been described, which are rare and thus of lim

Table 3. TNM and FIGO classi!cation of cervical carcinoma (14).

pTNM categories
(pT = primary tumor)

FIGO 
stages Description

PTis 0 Carcinoma in situ (preinvasive)

pT1 I

      pT1a IA Diagnosed only by microscopy

      PT1a1 IA1

      PT1a2 IA2

      pT1b Clinically visible or microscopic lesion > pT1a2

      PT1b1

      PT1b2 Tumor diameter > 4cm

pT2 II lower third of the vagina

      pT2a IIA No parametrial involvement

      PT2a1 IIA1

      PT2a2 IIA2 Tumor diameter > 4cm

      pT2b

pT3 and/or N1 III associated with hydronephrosis

      pT3a IIIA Lower third of the vagina

      pT3b

      pN1

      pT4 IVA pelvis
pN – Regional lymph nodes

      pN0 No metastases in regional lymph nodes

      pN1

pM – Distant metastases

Distant metastases cannot be assessed

No distant metastases

Distant metastasis (includes inguinal lymph nodes and intraperitoneal 
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Pathogenesis and histomorphology 
of adenocarcinoma and its precursor 
lesions

cursor lesion of adenocarcinoma, adenocarcinoma 

adenoma and may show a variety of cellular differen

sia, a lesion with less pronounced changes compared 
to AIS, has been suggested as a precursor to AIS but 
has been challenged due to its poor reproducibility 

guish between glandular dysplasia and AIS but due to 
its limited clinical value it has been suggested that the 

lar intraepithelial neoplasia), which is subdivided into 

AIS includes reactive changes of the glandular endo

Cervical adenocarcinoma shows a variety of histo

based on the predominant pattern, and the other pat

just be mentioned in the report 

mucinous adenocarcinoma, and endometrioid adeno

distribution of these two histological types, ranging 

cal type compared to endometrioid adenocarcinoma 
to a slight predominance of endometrioid adenocar

countries have reported a relative increase in the ratios 

Association with HPV has been found for virtual

cently also found in adenocarcinoma by using new 

Microinvasive adenocarcinoma
A category of microinvasive adenocarcinoma has 

of adenocarcinoma may be found in this category but 
small pT1a/IA tumors are much rarer compared to the 

diagnostic criterion, stromal invasion, is not always 

ardly arranged glands is considered an indication for 

of glands to blood vessels was assessed as a diagnostic 

is usually measured from the surface of the lesion, re

Adenosquamous carcinoma

that by using strict diagnostic criteria the number of 
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Distinction between cervical and 
endometrial adenocarcinoma

Determining the site of origin of an adenocar

endocervical types of adenocarcinomas immunohis
tochemistry may be useful in determining the site of 

contrast, endocervical adenocarcinomas are negative 

vimentin, and CEA can be applied to determine the 

munohistochemistry has been challenged, in particu

endometrium, such as mucinous and serous carcino

Rare types of cervical              
carcinoma

An association with HPV has been found for most 

Two types of neuroendocrine carcinomas of the 

tides such as serotonin may be produced but do not 
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