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Abstract: The introduction of organized cervical cancer (CC) screening programs has drastically 

reduced the prevalence of CC. However the incidence is still too high, especially among elderly 

women. All guidelines strongly recommend a regular Papanicolaou (Pap) testing for young and 

middle-aged patients. On the other hand, many international professional societies no longer 

advise screening in women who have undergone hysterectomy, and in women aged 65 years 

and above, who have a previous history of regular Pap smears. Here we report the case of  

poorly differentiated CC, involving the pelvic lymph nodes and urinary bladder, occurring in 

a 79-year-old woman who regularly underwent Pap tests, with no reported cytological abnor-

malities. In this very rare case, the CC cells, as well as cells from metastatic lymph nodes and 

cells from urinary specimens, molecularly showed human papilloma virus (HPV)-53. With the 

limitations of a single case, this report brings important information to prevent CC in elderly 

patients: the utility of molecular tests to increase sensitivity of Pap smears in postmenopausal 

women; the importance of HPV-53 as one of the four “emergent” genotypes having a possible 

role in oncogenesis; and the presence of HPV-53 in lymph node metastases from cervical car-

cinoma, which would support the role of this virus in the maintenance of malignant status.

Keywords: old women, molecular tests, cervical cancer screening, HPV-DNA test, HPV 

genotyping

Introduction
Cervical cancer (CC) is the second most common malignancy and the fourth leading 

cause of cancer mortality among women worldwide.1,2 Research has established the 

incidence peak of CC in the fourth decade of life, with a median age at diagnosis 

of 48 years. Approximately 60% of CC occurs in women over 45 and 20% in women 

above 65 years of age.3 Certainly, the introduction of organized Papanicolaou (Pap) 

smear screening programs has resulted in a decreased prevalence of CC by around 70%, 

but the mortality rate for this neoplasia still remains too high.4,5 In particular, the 

number of elderly patients with CC is increasing in Europe.6

Worldwide, within the older population, the crude incidence of CC is around 17 new 

cases for every 100,000 females. In the younger population, the corresponding rate 

ranges from 6 to 7 cases new cases for every 100,000.6

Among women over age 65, who were diagnosed with invasive cancer, about  

25% have never been screened by Pap testing, 50% had no Pap smear in the 

 previous 3 years, and 25% had Pap screening in the preceding 3 years.7

All guidelines strongly recommend regular Pap smears for young and middle-aged 

women, but no unanimity exists for elderly women. Many international professional 

societies (such as the American Cancer Societies) no longer advise screening for 
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patients who have undergone hysterectomy, or for women 

above 65 years of age with normal exams and proper screen-

ing history.8,9 In this regard, “proper” screening history is 

defined as having human papilloma virus (HPV) deoxyri-

bonucleic acid (DNA) test and Pap smear (cotesting) every 

five years, or cytology alone every three years.9

The lack of unanimity about CC screening in the elderly 

reflects the uncertainty regarding the cost-effectiveness 

ratio of Pap cytology within the postmenopausal (PMP) 

population.7 The efficacy of cytological screening is 

known to be lower in higher age groups, when compared 

with women aged 30–35 years, and is only effective in  

20% of women aging 50 years or older.9 A nationwide 

audit of organized cytological screening in Sweden showed 

that 25% of CC involved women with a previous history of 

normal Pap smears.10 In Sweden, over 60% of patients with 

cervical squamous carcinoma occurred in PMP women, 

during 2006.10

When the lower efficacy of Pap cytology in the PMP 

population was first noted, no molecular biomarkers were 

available to improve screening efficacy.7

The involvement of oncogenic HPV (high-risk HPV) in  

the development of CC is unequivocal. High-risk HPV 

infection, with its ability to transform and immortalize 

infected cells, is a prerequisite of the oncogenesis, although 

cofactors are needed for malignant transformation.11  

Consciousness of this led to the development of molecular 

tests with higher sensitivity compared to cytology. The 

introduction of a HPV DNA test within CC screening of 

PMP women, could reduce the incidence of this neoplasia 

by about 25% or more.10,12,13

Here we report the case of a 79-year-old woman with 

HPV-53-related CC and a previous history of regular Pap 

smear screening showing no cytological abnormalities.

The case
On July 2013, a 79-year-old Caucasian PMP woman pre-

sented to the Emergency Department with vaginal bleeding 

and malodorous vaginal discharge.

Laboratory analysis showed: white blood cell count 

of 7.6×109/L, with a slight high percentage of neutrophils 

(69.9%); red blood cell count of 4.43×1012/L; platelet count 

of 232×109/L; hemoglobin value of 125 g/L; hematocrit 

of 39.1%; and a serum albumin value of 57 g/L. Ferritin 

and transferrin were both within normal limits. Hepatitis B 

surface antigen (HBsAg), hepatitis C antibody (HCVAb), and 

human immunodeficiency virus antibody (HIVAb) were all 

negative. All tumor markers were within normal ranges.

The patient experienced menarche at age 15, was pregnant 

three times, and had three children. She reported regular 

menstrual cycle until 54 years, and no previous history of 

PMP bleeding. The patient also had a series of normal Pap 

smears, the last performed the year before. Her medical 

history showed hypertension, for which she was taking 

β-adrenergic blocking agents, and breast cancer, for which 

she took tamoxifen. No nicotine or alcohol consumption was 

reported. The patient’s father had died of gastric cancer; her 

sister had undergone total hysterectomy because of ovarian 

cancer.

On gynecological examination, a large mucosal lesion 

involving the cervix and the lower third of the vagina was 

identified. The left parametrial tissue, up to the pelvic side 

wall, was firm and indurated.

Chest X-ray documented no pathological findings. 

Magnetic resonance (MR) imaging, before and after intra-

venous injection of gadopentetate dimeglumine (T1- and 

T2-weighted sequences), revealed a large and hyperintense 

mass of 4.5 cm in maximum diameter, located in the left 

side of the cervix. After intravenous injection of gadopen-

tetate dimeglumine, the cervical mass, left parametrium, left 

vaginal fornix, as well as the bladder mucosa demonstrated 

rapid enhancement. Axial T2-weighted MR images showed 

hyperintense obturator and internal iliac lymph nodes. Based 

on MR evidence, the disease was staged as MR International 

Federation of Gynecology and Obstetrics (FIGO) stage 

IV CC,14 with bladder involvement. Cystoscopy confirmed 

infiltration of the bladder mucosa.

The patient underwent a radical Wertheim hysterectomy, 

with bilateral pelvic lymph node dissection.

Histopathological analysis of the uterine cervix showed 

a poorly differentiated, keratinizing squamous cell carci-

noma (Figure 1A), with parametrial and pelvic lymph node 

involvement (Figure 1B). Microscopic examination of voided 

urinary samples showed atypical keratinizing squamous cells 

(Figure 2).

Materials and methods
This study was approved by the Ethical Committee of  

G d’Annunzio University, in accordance with the principles 

outlined in the Declaration of Helsinki. Written informed 

consent was obtained from the patient.

From the electronic files of the Surgical Pathology 

Department of the SS Annunziata Hospital, a series of 

cervical liquid-based cytology (LBC) samples, annually col-

lected from the patient from April 2004 to July 2013, were 

retrospectively retrieved and reviewed. These specimens 
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Figure 1 (A) Histopathological analysis of cervical tissue. Nests of neoplastic squamous cells are invading the stroma (arrow head). the cancer is poorly differentiated 
and keratinizing (original magnification ×200). (B) pelvic lymph node. Metastatic cells from squamous cell carcinoma (black square) are surrounded by normal lymphocytes 
(original magnification ×200).

had been stored at room temperature and in accordance with 

the protocol of the Regional Cervical Cytology Biobank, 

which is located in the Laboratory of Advanced Diagnostic 

 Techniques in Cellular Pathology of Abruzzo Region.

A total of 4 mL aliquots from each of the cervical 

cytological samples, and voided urinary samples were 

removed to perform a Hybrid Capture 2 test (HC2 HPV 

DNA Test; Qiagen, Venlo, the Netherlands), in accordance 

to manufacturer’s protocol. The HC2 test simultaneously 

detects 13 oncogenic HPV types (16, 18, 31, 33, 35, 39,  

45, 51, 52, 56, 58, 59, and 68). The HC2 reactions, as a 

chemiluminescent signal, were read by an offline lumi-

nometer system (Digene DML 2000 Microplate Lumi-

nometer; Qiagen). The luminometer provided a viral load 

value for each individual sample, comparing the value 

obtained from each specimen to the mean of a series 

of positive controls containing 1 pg/mL of HPV DNA. 

The amount of 1 pg/mL of HPV DNA corresponded to 

~100,000 HPV-16 genomes/mL or 5,000 HPV copies per 

reaction. The cutoff of 1 RLU was used to classify a speci-

men as positive or negative.

All the cervical cytological specimens resulted as high-

risk HPV–positive.

Formalin-fixed-paraffin-embedded (FFPE) specimens 

were also evaluated for the presence of HPV. For our 

purpose, we selected one FFPE tissue sample from CC,  

one from contiguous cervical intraepithelial neoplasia 

grade 2- (CIN2-) or worse tissue, one from nonneoplastic 

cervix, two from metastatic lymph nodes, and two from non-

metastatic lymph nodes. Three sections of 10 μm were then 

cut from each tissue block and processed for DNA extrac-

tion. Before sectioning, two outer sections were discarded. 

In order to prevent possible sample-to-sample contamina-

tion, both the microtome blade and working surface were 

cleaned of tissue and/or  paraffin parts and decontaminated 

using DNA Away™  solution (DNA Away Surface Decon-

taminant; Thermo Fisher Scientific Inc, Waltham, MA, USA) 

after each use.

Tissue sections were incubated with 20 μL of proteinase 

K overnight, on a rocking platform at 56°C and 400 rpm.

A 5 mL volume from each deparaffinized specimen and 

a 5 mL for each LBC sample (cervical and urinary ones) were 

Figure 2 Bladder cytological sample, showing the presence of malignant squamous 
cells (black arrow) as extrinsic infiltration from cervical carcinoma (original 
magnification ×200).
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then transferred into a fresh 10 mL tube. Nucleic acids were 

extracted using silica extraction technology (NucliSENS® 

easyMAG® automated technology bioMérieux, Craponne, 

France). Finally, nucleic acids were eluted from the solid 

phase in 55 μL of elution buffer.

HPV genotyping was performed using a  semiquantitative 

highly multiplexed real-time polymerase chain reaction 

(PCR) kit (Anyplex™ II HPV28 Detection, Seegene Inc., 

Seoul, Korea), according to the manufacturer’s protocol. The 

Anyplex II HPV28 detects 19 oncogenic HPVs (16, 18, 26,  

31, 33, 35, 39, 45, 51, 52, 53, 56, 58, 59, 66, 68, 69, 73, and 82) 

and nine nononcogenic ones (6, 11, 40, 42, 43, 44, 54, 61, 

and 70). This technology is based on melting curve  analysis 

PCR on a CFX96™ Real-Time PCR Detection System 

( Bio-Rad, Laboratories Pty, Ltd, Hercules, California, USA). 

Data interpretation was obtained using Seegene Viewer 

 version 2.0 for CFX96 software (Seegene Inc.).

Anyplex II HPV28 has been validated for use on nucleic 

acids previously extracted from frozen and FFPE tissue, 

as well as from LBC specimens, from all anatomical sites.  

This technology is highly effective on nucleic acids extracted 

by easyMAG®  technology.15

Results
The CC cells showed HPV-53-positive result (Figure 3). The 

CIN2+ tissue near to the invasive cancer showed HPV-16, 

-53, -35, -39, -40, -53, -54, -59, -61, -68, and -82. No HPV 

was detected in the nonneoplastic cervical tissue. The meta-

static lymph nodes showed HPV-53; no HPV was found in 

the nonmetastatic ones. Bladder atypical keratinizing cells 

also demonstrated a HPV-53-positive result.

Discussion
In a rapidly growing elderly population, little information 

is available regarding the occurrence of lower genital tract 

disease since most studies on CC have focused on premeno-

pausal women. However, it is certain that PMP women 

remain susceptible to oncogenic HPV infection.16 In this 

context, the underutilization of screening methods and the 

low sensitivity of Pap smear test, seems to be the main rea-

sons for the high prevalence of CC in women aged 50 years 

or older.

Recently a wide range of international studies demon-

strated the high sensitivity of HPV DNA testing in the early 

detection of CC and its precursors.17

In 1999, the US Food and Drug Administration (FDA) 

approved the use of HPV DNA testing (HC2  technology) 

within CC screening programs. It was validated in  primary 

screening of women aged 30 years and older, and as  

a reflex test to triage equivocal cytology for women of all 

ages.18–21

CC screening in Italy comprises women 25  –64 years 

of age. The screening interval is 3 years. Until 2009, cytol-

ogy was offered as the primary screening test, with HPV 

DNA tests being used to triage women with cytological 

abnormalities.22,23 Starting from 2010, Italy changed its strat-

egy, and the HC2 test was introduced as a primary screening 

test, in women aging 30–64 years.24

As showed by Ronco et al this new screening strategy  

will prospectively reduce CC morbidity and mortality.22  

In addition, women aged 65 and older with negative HPV 

DNA test results for at least 10 years and with no history of 

CIN2 will not be screened any longer.
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Although the present report suffers from the inherent 

problem of a single case, we believe that our results can 

bring important information and practical approaches for 

CC prevention in elderly patients:

1. When HPV acquisition is followed by viral persistence, 

there is a high probability for progression of precancerous 

lesions to invasive cancer. In our patient, we retrospec-

tively confirmed the high efficacy of the molecular test 

in detecting oncogenic infection, despite Pap-negative 

results. The use of this test could have successfully pre-

vented invasive CC in this elderly woman.

2. In the lower genital tract, simultaneous infection with 

multiple HPV genotypes is often observed. Recent 

literature has shown that HPV type distribution and 

oncogenicity can be strongly associated with age-related 

changes within the cervical epithelium.17

HPV-16 and -18 represent about 70% of all oncogenic 

HPV types worldwide. Low-prevalence HPV types, such 

as HPV-52, -53, -81, and -83, are more likely to occur in 

conjunction with high-prevalence HPV types, such as 

HPV-16 and -18.25

HPV-53, actually defined as a “probable high-risk 

type”,26 is now recognized as one of the four “ emergent” 

genotypes, with a possible role in oncogenesis. 

HPV-53 infection has been reported in 1.2%–16.2% of 

women with high-grade cytology but never in patients 

with CC.27 It has been hypothesized that the true preva-

lence of HPV-53 is probably underestimated since this 

genotype has not been included in tests that are frequently 

in use. A recent report suggests that this genotype be 

added to HC2 probes.28

In the present case, we molecularly analyzed cervi-

cal tissue showing invasive CC, as well as tissue from 

adjacent areas showing CIN2+ lesion. The CIN2+ tissue 

revealed ten different HPV types, while the invasive 

cancer, lymph node metastasis, and atypical urinary cells 

demonstrated only one genotype: HPV-53.

In our patient, HPV-16 may probably have had a 

cooperative interaction with HPV-53 in starting neoplastic 

transformation. It would be likely that HPV-53 main-

tained the malignant phenotype induced by HPV-16 and 

subsequently, induced the switch of high-grade intraepi-

thelial lesions into invasive cancer.29

3. The detection of HPV DNA in the metastatic lymph 

nodes of patients with CCs was first reported in 1986, by 

Lancaster et al.30 More recently, other authors have dem-

onstrated that distant metastases from HPV-related tumors 

can also contain the virus.31 On the other hand, a vari-

able proportion of nonmetastatic lymph nodes  harboring 

 oncogenic HPV have also been described.  Several 

hypotheses could explain these discrepancies. Firstly, the 

sensitivity of the technologies used to detect metastatic 

cells (in situ hybridization versus immunohistochemistry). 

Secondly, the presence of HPV-DNA in lymph nodal tissue 

specimens could be the result of damaged non-neoplastic 

cervical cells, conveyed by lymphatic flow or by phagocyte 

cells during viral infection, and progressing to lymph nodes 

even after the clearance of the lesion.32

In the present case, using highly sensitive molecular 

techniques, such as real-time PCR, we did not find HPV 

within the CC-negative lymph nodes; vice versa, we dem-

onstrated the virus in metastatic nodes, which also showed 

the same HPV type detected within primary CC (HPV-53). 

In our opinion, the detection of HPV-53 in metastatic cells 

far from primary tumor would support the role of this 

virus in the maintenance of malignant status.

These findings also dispel the suspicion that CC might 

have been induced by tamoxifen. Literature shows that the 

carcinogenic effect of tamoxifen seems to be limited to 

endocervical glandular epithelium. In the cervical smear of 

women treated with tamoxifen, a higher incidence of benign 

reactive atypia or atypical squamous cells of undetermined 

significance has only been found, without an increased risk 

of dysplasia or CC.33,34

In conclusion, with the limitation of a single case, our 

report would put the attention of clinicians on the limitation 

of cervical cytology in PMP women. We strongly believe that 

the inclusion of the HPV DNA molecular test, possibly with 

genotyping, in CC prevention strategies would both increase 

the sensitivity of cancer detection and reduce overtreatment 

of clinically irrelevant lesions.9,33

We certainly know that other factors, such as economic 

costs, will also affect the decision to screen PMP women. 

However, it would also be important to focus attention to 

elaborate age-specific guidelines for CC prevention, empha-

sizing the importance of testing the older population with 

molecular techniques, before discontinuing.
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