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 Cervical carcinoma: Problem statement

• Cervical cancer is globally the fourth most common cancer among women, with an 
estimated 604,000 new cases and 342,000 deaths in 2020.  

• Incidence varies from 100 per 100,000 in unscreened women to 1 - 5 per 100,000 in 
highly screened women. 

• It still remains the most common cancer amongst the Indian women. India alone 
contributes 25.41% and 26.48% of the global burden of cervical cancer cases and 
mortality, respectively. 

• This large-scale morbidity and mortality due to cervical cancer is totally 
unwarranted not only because the definitive cause of cervical cancer is now 
known, but also because the disease takes a long time to develop after initial 
infection with high-risk Human papillomavirus (HR-HPV). 

• Two human papillomavirus (HPV) types (16 and 18) are responsible for nearly 50% 
of high grade cervical pre-cancers 

• HPV is mainly transmitted through sexual contact and most people are infected 
with HPV shortly after the onset of sexual activity. More than 90% of them clear 
the infection eventually. 

• Women living with human immunodeficiency virus (HIV) are 6 times more likely to 
develop cervical cancer compared to women without HIV.

Screening and prevention

• HPV vaccination along with screening and 
treatment of precancerous lesions, is a cost-
effective way to prevent cervical cancer. 

• Unlike most other cancers, cervical cancer 
can be prevented through screening, by 
identifying and treating the precancerous 
lesions, any time during the course of its 
long natural history, thus preventing the 
potential progression to cervical carcinoma. 

• Screening can reduce both the incidence and 
mortality of cervical cancer. 

• Cervical cancer can be cured if diagnosed at 
an early stage and treated promptly. 

• Comprehens i ve cerv i ca l cancer cont ro l 
includes  

Primary prevention (vaccination against 
HPV)  
Secondary prevention (screening and 
treatment of pre-cancerous lesions) 
Te r t i a r y p r e v e n t i o n ( d i a g n o s i s a n d 
treatment of invasive cervical cancer) 
and palliative care.

• Asymptomatic patients presenting with 
abnormal cervical cytology on screening 

• Cervical mass 
In the early stage cervical cancer patient 
may present with 

• irregular bleeding or spotting 
• postmenopausal spotting or bleeding 
• bleeding after sexual intercourse; and 
• increased vaginal discharge 
As cervical cancer advances, more 
severe symptoms may appear including: 

• persistent back, leg or pelvic pain 
• weight loss, fatigue, loss of appetite 
• urinary symptoms (ureteral obstruction 

leading to anuria or uremia, hematuria, 
frequency, vesicovaginal fistula)  

• gastrointestinal symptoms (tenesmus, 
rectovaginal fistula), lymphedema in 
the lower extremities. 

• Other severe symptoms may arise at 
advanced stages depending upon which 
organs are invaded by the cancer.

 Clinical presentation



                 DEPARTMENT OF PATHOLOGY 
       Pathology e-gazette 

          VOLUME 1 ISSUE 1                                                 MARCH 2022

2 3 4

 Etiopathogenesis

• Mostly associated with persistent infection 
by HR-HPV subtypes such as 16 > 18, 31, 33 
and others that act via E6 and E7 oncogenes 

• HPV 16 is the major causal agent for SCC, in 
contrast to HPV 18 typically associated with 
endocervical adenocarcinoma 

• Additional risk factors: 
• Younger age at first intercourse and higher 

lifetime number of sexual partners 
• Single contact with infected partner  
• Immunodeficiencies, including HIV 

infection 
• Cigarette smoking > 20 years, multiparity 

and early age at first birth, long term oral 
contraceptive use 

• Chronic inflammation or concurrent 
sexually transmitted diseases 

• Positive family history 
• No circumcision in male partner

• Squamous cell carcinoma(SCC) is the 
m o s t c o m m o n t y p e o f c e r v i c a l 
carcinoma (>90% of the cases). 

• Most patients are 40 - 54 years old. 
• Nearly all cases are associated with 

HR-HPV and arise from a precursor 
l e s i o n , h i g h g r a d e s q u a m o u s 
intraepithelial lesion (HSIL).

Epidemiology

 Quiz time

Identify the causative infection  in these 
PAP smears.

Prevelance of HPV in disease

• Most, but not all, cervical intraepithelial 
neoplasia, (CIN) 2+ lesions contain HR-HPV 
detectable at the molecular level. 

• The prevalence of HR-HPV increases with 
increasing severity of cytologically defined 
abnormality.  

• The global analysis reported overall HR-HPV 
prevalence in atypical squamous cells of 
uncertain significance (ASCUS), low-grade 
squamous intraepithelial lesion (LSIL), and 
HSIL of 52%, 76%, and 85%, however, these 
prevalences varied according to geography.  

• As around 45–50% of ASCUS are HR-HPV 
negative, the use of HR-HPV testing for the 
risk stratification/triage of this entity to 
colposcopy (or more conservative 
management) is widespread.  

• As prevalence of HR-HPV in LSIL is higher, the 
effectiveness of HR-HPV triage of LSIL is 
more debatable, compared to repeat 
cytology. However, triage of low-grade 
disease which includes both categories is also 
common. 
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HPV vaccination 

• Prophylactic HPV vaccination of women at 16 - 
23 years of age offers durable protection for at 
least 12 years.  

• HPV vaccine dosing follows the classic “prime-
boost” regimen. The vaccines were initially 
licensed for three doses implemented at 0 
then 1 (or 2) months after baseline with a final 
dose at 6 months after baseline.  

• More recently both the quadrivalent and 
bivalent vaccines have been shown to elicit 
non-inferior antibody responses to three dose 
schedules when delivered as a two-dose 
regimen provided the second dose is given a 
minimum of 6 months after the first.  

• The prophylactic vaccines appear highly 
efficacious; trial data indicate over 95% 
efficacy for lesions associated with vaccine 
types in individuals who were negative for HPV 
vaccine types prior to immunization. 

• LBC is used as the primary means of processing 
samples in the NHSCSP cervical screening pro- 
gram for women with first screening test at 25 
years, and thereafter every 3 years until age of 
49 and every 5 years from age 50 to 64. 

• LBC has improved laboratory efficiency and 
productivity and is also the platform for 
implementation of molecular testing and 
automation.

 Screening

• S e v e r a l s c r e e n i n g m e t h o d s , b o t h 
traditional and newer technologies, are 
available to screen women for cervical 
precancers and cancers. No screening 
test is perfect and hence the choice of 
screening test will depend on the setting 
where it is to be used. 

• Only tumors that are at least stage IB can 
be identified radiologically  

•

Liquid based cytology (LBC)
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HPV testing

• A progressive reduction in prevalence of cytological abnormality will result in a decrease in 
positive predictive value (PPV) and an increase in negative predictive value (NPV) of cytology- 
based programs and is the driver for adoption of HR-HPV testing as the primary screening test 
with secondary triage to cytology.  

• HPV testing is a highly standardized assay that maintains its performance characteristics under 
low prevalence conditions.  

• While there is good evidence that primary screening with HPV is more sensitive for detection 
of high-grade CIN and cancer, it is less specific, particularly in women less than 30 years of age  

• Detection of HR-HPV DNA is considered to be potentially useful in the following clinical 
settings

Indication Advantages Disadvantages 

Primary screening • Sensitive for the detection of 
CIN2+ lesions 

• Longer screening intervals 
possible after an HPV-
negative result 

• Opportunities for self-
sampling in hard-to-reach 
populations  

• Less affected by the impact 
of vaccination compared to 
cytology  

• Objective is more practical 
for countries which do not 
have the infrastructure for 
cytology-based screening 

• Although sensitive, will not 
detect all CIN2+ lesions 

• Prevalence of “screen” HR-
HPV positives higher than 
screen cytology positives  

• Low PPV of HR-HPV test for 
significant disease requires 
additional triage 

Triage of low-grade 
abnormalities  

• Sensitive for the detection of 
CIN2+  

• Reduced intensity of follow-
up in those who test HPV 
negative and minimization of 
unnecessary colposcopy 
referrals

• Low PPV, particularly in LSIL 
where prevalence of HR-HPV 
can be 70–80%  

Post treatment monitoring (test 
of cure)  

• Sensitive for the detection of 
residual CIN2+ 
Reduced intensity of follow-
up for the majority who test 
HPV negative 

• Low PPV of those who test 
HR-HPV positive after 
treatment (~15–20% at 
6 months) 
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Triage and test of cure in the NHSCSP .  
(This information was originally developed by Public Health England Screening, https://
www.gov.uk/topic/population-screening- programmes)
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 Diagnosis • Definite diagnosis can be done by 
histopathological examination.
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I) Squamous lesions: 
Invasive squamous lesions are now classified as:  
• HPV associated: is currently a major category in the classification of squamous cell 

lesions 
• HPV independent: HPV independent squamous cell carcinomas(SCC) are rare but 

their existence is now acknowledged as they may behave more aggressively than 
the more common HPV associated lesions 

II) Glandular lesions: 
Both preinvasive and invasive glandular lesions are now classified in 2 main 
categories:  
• HPV associated: HPV associated adenocarcinomas need to be distinguished, as a 

group, from HPV independent tumors 
• HPV independent: HPV independent adenocarcinomas are most frequently of the 

gastric type (with both in situ and invasive forms). Other distinct types include 
clear cell and mesonephric carcinomas

Premalignant / preinvasive lesions -  
H&E: 
• Adenocarcinoma in situ  
• atypical squamous lesion  
• endocervical glandular atypia / dysplasia  
• HPV, HSIL / CIN II / CIN III, LSIL / CIN I  
• radiation atypia  
• S M I L E ( s t ra t i f i e d m u c i n p r o d u c i n g 

intraepithelial lesions) 
Cytology: 
• atypical glandular cells  
• ASCUS 
• HPV, HSIL, LSIL

 Major types

Squamous cell carcinoma (SCC)  
• spindle cell carcinoma SCC & variants  
• microinvasive squamous cell carcinoma 
• verrucous carcinoma  
• warty (condylomatous) carcinoma

Adenocarcinoma 
• clear cell carcinoma (adenocarcinoma) 

endometrial adenocarcinoma  
• gastric type adenocarcinoma  
• HPV related adenocarcinoma (usual type and 

variants)  
• mesonephric adenocarcinoma 
• microinvasive adenocarcinoma

 Major updates in WHO classification 2020 (5th edition)

 Pathology pearls

Endometrial Carcinoma Molecular subtypes  
(WHO 2020)  

1. POLE mutant 
2. Mismatch repair deficient -  
     MLH1 / MSH2 / MSH6 / PMS2 loss on IHC 
3. p53 mutant -  
    Strong and diffuse Nuclear positivity(60-100%)    
    or complete absence (null type, 0%)  
4. NSMP ( no specific molecular profile )- may be 
    CTNNB1 / L1CAM mutant
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• Grossly SCC can be exophytic, papillary, polypoid, nodular or ulcerated mass, deeply infiltrating 
into surrounding structures.  

• Adenocarcinoma when grossly visible (FIGO stage IB or greater), can be exophytic, ulcerated or 
flat with variable growth into cervical wall on cut sectioning. Barrel shaped cervix is seen with 
diffuse enlargement, if the lesion is widely invasive

• Microscopically, SCC shows tumor cells infiltrating as irregular anastomosing nests or 
single cells within desmoplastic or inflammatory stroma.  

• Lymphovascular invasion may be present.  
• It can be well, moderately or poorly differentiated. 
• Morphological variants include keratinizing, non keratinizing, papillary, basaloid, 

warty, verrucous, lymphoepithel ia l l ike, squamotrans it ional, sp indle cel l / 
sarcomatoid types.

Macroscopic features of carcinoma of 
the uterine cervix (a) Radical 
hysterectomy after previous conization 
procedure. Note the ulceration within 
the cervix (asterisk). There is no visible 
tumor, so the ecto and endocervix 
should be completely processed. (b) 
Radical hysterectomy (total mesometrial 
resection (TMMR) technique) with a 
small ulcerated tumor between 3 and 10 
o’clock. (c) Large polypoid exophytic 
carcinoma with circumferential growth. 
(d) Large ulcerated carcinoma involving 
the whole circumference of the cervix. 

HSIL (CIN2) histology. There are basaloid cells and 
mitotic activity percolating through the middle of the 
epithelium; however, the surface retains some degree 
of maturation with some preservation of the N:C 
ratio. This particular case of CIN2 sits closer to the 
CIN2/ CIN3 interface as compared to the CIN1/ CIN2 
interface, with the limited degree of retained 
maturation preventing classification as “severe” 
dysplasia (HE stain:100X magnification)

LSIL histology. Koilocytic atypia extends into the 
superficial epithelium, and occasional binucleate cells 
are seen. Nuclear enlargement is marked, often 
exceeding the nuclear size of basal cells; however, 
cytoplasm remains abundant (HE stain:200X 
magnification)

HSIL (CIN3) histology. (a)The epithelium is completely repopulated by basaloid cells with nuclear enlargement, 
hyperchromasia, and irregular nuclear outlines. Cytoplasm is scant and uniformly distributed across the 
thickness of the epithelium. Mitotic figures are readily identifiable and extend to the surface (HE stain:100X 
magnification). (b)There are abundant mitotic figures that can be appreciated in HSIL (CIN3) (HE stain:400X 
magnification). 

a

b
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Invasive endocervical adenocarcinoma of the usual type showing cribriform 
architecture (HE stain:200X magnification).

• Stromal infiltration  
• Increased number of glands with loss of a 

lobular arrangement and glandular density 
exceeding that of the normal cervix 

• Glands are often close to thick walled 
vessels

Superficially invasive squamous cell carcinoma. Section shows a squamous nest with 
surrounding desmoplasia and a chronic inflammatory cell infiltrate, supporting the 
presence of invasion (HE stain:400X magnification).

Gastric-type adenocarcinoma. Well-differentiated but angulated or occasionally 
fused neoplastic glands composed of cells with abundant pale or pale 
eosinophilic cytoplasm and distinct cell borders, infiltrating into the stroma. 
Desmoplastic reaction is present (HE stain:200X magnification).

Serous carcinoma, composed of highly anaplastic cells showing papillary or 
micropapillary architecture (HE stain:400X magnification).

Diagnosis of invasion by endocervical adenocarcinoma can be made by

Silva system classifies HPV associated adenocarcinomas based on growth pattern, 
rather than the size or grade of the invasive component

In HPV related types, usual adenocarcinoma 
represents 70 - 90% of all endocervical 
adenocarcinomas.
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 Treatment

• Appropriate clinical management of screen-positive cases is pertinent to the 
success of cervical cancer screening program. Precancers are completely curable 
with appropriate treatment and regular follow-up. However, the survival is grossly 
affected for invasive cervical cancers.  

• Cytology indicative of high-grade lesions (CIN2-3 / HSIL) should be referred 
immediately for colposcopy and biopsy.  

• The management of women who have equivocal or borderline cytology of low-grade 
abnormalities (ASCUS/LSIL) is still under debate. It is generally agreed to have a 
HPV triage for women with equivocal cytology.  

• Cervical precancers can be treated in different ways depending on the extent and 
nature of the disease. The different modalities of managing precancers of the 
cervix are as follows: 

• Regular screening and follow-up 
• Low-grade cervical dysplasia (LSIL, CIN1) often spontaneously resolve without 

treatment, but careful monitoring and follow-up testing is required. 
Persistent CIN1 at 2 years warrants treatment. 

• Cryotherapy 
• Loop electrosurgical excision procedure (LEEP) 
• Cervical conization 
• Laser ablation 

• Diagnosis of cervical cancer must be made by histopathologic examination. 
• Staging is done based on tumour size and spread of the disease.  
• The treatment plan depends on the stage of the disease and options include 

surgery, radiotherapy and chemotherapy. Palliative care is also an essential element 
of cancer management to relieve unnecessary pain and suffering due to the disease.
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Clear cell carcinoma, composed of cells with abundant clear 
cytoplasm (HE stain:200X magnification).

Neuroendocrine 
carcinomas (NEC) of the 
uterine cervix, (a, b) large 
cell NEC with large islands 
of cells with scanty 
cytoplasm but 
pleomorphic nuclei and 
some nuclear molding. 
Within the tumor cell 
islands, there is comedo-
like necrosis (c) positive 
immunostaining for p16 in 
a large cell NEC (d) small 
cell NEC composed of 
small cells with scanty 
cytoplasm infiltrating the 
endocervical stroma. The 
inset shows positive 
staining for p16 
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• World Down Syndrome Day (WDSD) , 21st 
March, is a global awareness day which 
has been officially observed by the United 
Nations since 2012. 

• The 21st day of the 3rd month, was 
selected to signify the uniqueness of the 
trisomy of the 21st chromosome which 
causes Down syndrome.  

• This year’s theme question is “What does 
inclusion mean?”: Together we can 
empower people around the world to 
advocate for full inclusion in society for 
people with Down syndrome and for 
everyone.

1 2

Myeloid leukaemia associated with Down syndrome in a 2-year-
old child. A The peripheral blood and bone marrow smears 
contained multiple blasts, as shown in this bone marrow smear; 
many of the blasts contained numerous coarse basophilic, 
coloured granules, which were MPO-negative; cytogenetic study 
showed trisomy 8 in addition to trisomy21. B. Bone marrow 
trephine biopsy from the same patient shows numerous blasts 
and occasional megakaryocytes, including one with a unilobed 
nucleus

Message 
from the Executive Director 

I heartily congratulate Pathology department to 
start e-gazette in their speciality. My best 

wishes are with the team. 

Message from the Department: Never stop learning, because life never stops teaching. 

Dr.Garima Anandani (Assistant Professor) 
Dr.Tarang Patel (Assistant Professor) 
Dr. Gyanendra Singh (Assistant Professor) 

News time 

 Answer to the Quiz
1. Herpes simplex viral infection: Chromatin margination 

peripherally to the nuclear membrane with ground-glass 
appearance and nuclear inclusions. Nuclei molding into 
each other. All three classic nuclear features “3 Ms” 

multinucleation, molding, margination are seen. 

2. Actinomyecetes infection: Gram positive bacteria, seen 
as clumped filamentous organism with acute branching, 

with more clumping on squamous cells forming 
characteristic "Cotton ball”. The radial filaments can also 

form structure like "Woody body". 
Actinomycetes is SM+, GMS+, PAS+, Acid fast - 

3.HPV infection: Perinuclear cytoplasmic clearing 
(koilocytosis), sharply demarcated irregular outline with 

focal angulation is characteristic of HPV cytopathic effect. 
Differentiate cytopathic effects of HSV from the 

rarely encountered CMV on PAP smear.


