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ABSTRACT
Introduction: Cervical cancer, predominantly associated with high-risk Human Papillomavirus
(HPV) types 16 and18, presents a substantial public health challenge, particularly impactingwomen
in low and middle-income countries. This study aims to address a vital knowledge gap by exam-
ining the relationship between age, menstrual status, and histopathological types of cervical carci-
noma in Vietnamese patients. Methods: The research was conducted at a major provincial public
maternity and pediatric hospital in Viet Nam from August 2019 to July 2022. A total of 48 adult fe-
male patients with histopathologically confirmed invasive cervical carcinoma were included in this
combined retrospective and prospective observational study. Demographic and clinical data were
collected and analyzed using univariate analysis to determine the associations between different
factors and histopathological types. Statistical significance was set at p < 0.05, with odds ratios
(ORs), 95% confidence intervals (CIs), and p-values calculated accordingly. Results: The results re-
vealed that squamous cell carcinoma (SCC) was the most common histopathological type (81.2%),
followed by adenocarcinoma (12.5%) and adenosquamous carcinoma (6.2%). Within the SCC sub-
type, non-keratinizing SCCwas themost prevalent (69.2%). Individuals aged 50 years and older had
significantly higher odds of being diagnosedwith SCC compared to those aged 39 years or younger
(OR = 10.40, 95% CI: 1.48-73.00, p = 0.02). Menopausal individuals also had significantly increased
odds of SCC compared to those who were menstruating (OR = 10.35, 95% CI: 1.18-90.95, p = 0.04).
Conclusion: These findings underscore the significant correlations between age, menstrual sta-
tus, and the prevalence of SCC in Vietnamese patients, underscoring the importance of targeted
public health initiatives. The study provides crucial insights that could inform the development of
effective prevention and management strategies in Viet Nam and similar settings.
Keywords: Cervical cancer, Cervical carcinoma, Squamous cell carcinoma, Adenocarcinoma, HPV,
Vietnam, Age, Menstrual status, Histopathological types

INTRODUCTION
Cervical cancer, primarily caused by high-risk Hu-
man Papillomavirus (HPV) types 16 and 18, contin-
ues to pose a significant public health challenge glob-
ally, particularly in low andmiddle-income countries.
It is ranked as the fourthmost common cancer among
women, with approximately 530,000 new cases and
275,000 deaths reported annually, highlighting the ur-
gency for extensive research to unravel its epidemiol-
ogy and risk factors1–4.
The incidence of squamous cell carcinoma (SCC)
globally tends to increase with age, peaking around
55 years before declining, whereas adenocarcinoma
(AC) rises until age 45 and then stabilizes. Regional
variations in incidence rates exist; for instance, SCC
in Eastern Asia, Central and Eastern Europe, and
North America follows an inverted U-shaped pattern,

contrasting with the continuous increase seen in the
Caribbean, Central America, and South-EasternAsia.
These regional disparities underline the necessity for
localized research efforts to address specific gaps in
data and customize effective public health strategies3.
In Viet Nam, more than 39 million women aged 15
and above face the risk of cervical cancer, making it
the sixth most prevalent cancer among Vietnamese
women. The country grapples with a high burden
of HPV, with significant prevalence rates observed
across various cervical conditions: 82.8% in cervical
cancer cases, 21.2% in low-grade lesions, and 37.4% in
high-grade lesions5. Annually, 4,132 new cases and
2,223 deaths are reported, with projections indicating
a potential 200,000 deaths amongVietnamese women
by 20706. Despite these alarming statistics, vaccina-
tion and screening rates remain low, with only 12% of
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young women and 28% of those aged 30-49 receiving
screenings as of 20215,6.
Early detection through screening is crucial for im-
proving survival rates, yet many Vietnamese cancer
patients receive diagnoses at advanced stages. A Na-
tional Cancer Control Programme carried out screen-
ings for cervical and breast cancer on 100,000 women
between 2008 and 2015, facing constraints due to lim-
ited resources and inadequate follow-up. Addition-
ally, the shortage of skilled pathologists and advanced
diagnostic facilities in many provincial hospitals ex-
acerbates delays and potential misdiagnoses in cancer
treatment7,8.
Despite the high prevalence of cervical cancer in
Viet Nam, comprehensive data elucidating correla-
tions between age, menstrual status, and histopatho-
logical types within the country remains scarce. This
knowledge gap underscores the significance of our
study, which is the first to delve into these relation-
ships among Vietnamese patients by analyzing data
from a prominent provincial publicmaternity and pe-
diatric hospital in Vietnam.
Our research aims to uncover the distinctive epidemi-
ological patterns of cervical cancer in this population
to enhance understanding of its etiology and guide the
development of tailored public health interventions.
By delving into these specific factors, our study con-
tributes vital insights necessary for enhancing cancer
care and prevention strategies in Vietnam and other
comparable socio-economic settings.

METHODS
Study Design and Participants
This study was conducted at the Nghe An Maternity
and Pediatric Hospital, utilizing a combined retro-
spective and prospective observational design to eval-
uate patients diagnosed with cervical carcinoma be-
tween August 2019 and July 2022.

Study Design Overview
We implemented a mixed-methods approach, incor-
porating both retrospective analysis of existing med-
ical records and histopathological samples, alongside
prospective data collection during the study period.
This dual approach was designed to minimize selec-
tion bias and ensure a comprehensive analysis of the
data available, covering a wide range of patient demo-
graphics and clinical outcomes.

Participants
Participants included adult female patients aged 18
years or older with a histopathologically confirmed

primary diagnosis of invasive cervical carcinoma. Pa-
tients with recurrent cervical carcinoma, inadequate
biopsy samples, cervical cancers secondary to other
primary tumors, or non-squamous histopathological
types were excluded from the study. A total of 48 pa-
tients met these inclusion criteria, forming a robust
dataset for subsequent analysis.

Data Collection
Systematic data collection was employed, gathering
detailed clinical and demographic information from
patient records. Collected data included age, occu-
pation, residential status, obstetric history, menstrual
status, history of abortion, and specific histopatholog-
ical diagnoses. Data integrity was ensured by align-
ing classifications with theWHOClassification of Tu-
mors of Female Reproductive Organs, 2014 edition4.

Research Procedure
Retrospective Phase (Before February 2022): For
existing cases before February 2022, we retrieved and
reviewed original histopathological slides and paraf-
fin blocks using patient and specimen codes. Clini-
cal information was extracted from medical records,
and slides were assessed following the WHO 2014
histopathological classification. If necessary, slides
with poor quality were re-sectioned and re-stained
withHematoxylin and Eosin (H&E) for accurate eval-
uation4.
Prospective Phase (From February 2022 Onwards):
For new cases from February 2022, clinical data and
specimens were collected contemporaneously. These
specimens were processed and slides were prepared
according to standard histopathological procedures,
subsequently reviewed to establish diagnoses based
on the WHO 2014 guidelines4.

Histopathological Analysis
Histopathological specimens underwent a thorough
review by two experienced pathologists who were
blinded to the clinical data. Blinding was achieved by
coding the specimens with unique identifiers, which
concealed any clinical information. This process ad-
hered to the Standard Operating Procedures (SOP)
of Nghe An Maternity and Pediatric Hospital, en-
suring that all histopathological reviews were con-
ducted independently and without prior knowledge
of the clinical context. Standard histological tech-
niqueswere employed, including stainingwithHema-
toxylin and Eosin, and examination using the Olym-
pus BX43 microscope. All 48 patients’ samples un-
derwent histopathological analysis to ensure compre-
hensive assessment. Any discrepancies in diagnosis
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were resolved through consensus or consultation with
a third pathologist. Quality control measures, includ-
ing the use of structured data collection forms and
strict adherence to theWHOhistopathological classi-
fication, were implemented to minimize potential er-
rors and ensure the reliability of findings4,9.

Sample Processing and Histopathological
Examination
Tissue specimens were fixed in 10% formalin, pro-
cessed using a Thermo Scientific STP 120-2 tissue
processor, and embedded in paraffin. Sections of 3
µm thickness were cut using aThermo Scientific HM
325 microtome and stained with Hematoxylin and
Eosin. Histopathological examination was consistent
with the WHO 2014 classification guidelines4.

Statistical Analysis
Data analysis was performed using Stata version 17
(Stata Corp, College Station, TX, USA). Demographic
and clinical characteristics were summarized using
descriptive statistics. Associations between various
factors (age, occupation, residential status, menstrual
status, number of childbirths, and history of abor-
tion) and histopathological types of cervical carci-
noma were assessed using univariate analysis. Odds
ratios (OR) and 95% confidence intervals (CI) were
calculated to quantify the strength of these associa-
tions. The Chi-square test or Fisher’s Exact test was
used to determine statistical significance, with a p-
value of less than 0.05 considered statistically signifi-
cant. This robust statistical approach ensured the re-
liability and validity of the study findings.

Ethical Considerations
The study was conducted in compliance with theDec-
laration of Helsinki, ensuring ethical standards were
met throughout the research process. All partici-
pant information was handled with strict confiden-
tiality, and informed consent was obtained from all
patients where applicable. The research protocol was
reviewed and approved by the Ethical Review Board
of Nghe AnMaternity and Pediatric Hospital. The ap-
proval code is 16/QĐ-BVSN, and the date of approval
is 14/01/2022.

RESULTS
Characteristics of Participants
The comprehensive analysis of 48 cases of invasive
cervical carcinoma provided detailed insights into the
demographic distribution and histopathological char-
acteristics of our study cohort. Squamous cell carci-
noma (SCC)was themost prevalent histopathological

type, accounting for 81.2% of all cases. This was fol-
lowed by adenocarcinoma and adenosquamous carci-
noma. The non-keratinizing variant of SCCwas iden-
tified as the most common subtype (Table 1 and Fig-
ure 1).
The age distribution of the participants showed that
those aged 60 and above comprised 33.3%of the cases.
This was followed by the age groups 50 – 59 and 40 –
49. The youngest age group (≤ 29 years) represented
2.1% of the cases. The median age of diagnosis was
53.5 years (Table 1).
A majority of the participants (68.8%) were engaged
in farming, and 85.4% resided in rural areas. Regard-
ing reproductive history, all participants had experi-
enced childbirth, and 66.7% reported having three or
more children (Table 1). The study patients were al-
most evenly divided between menstruating (52.1%)
and menopausal (47.9%) patients at the time of diag-
nosis (Table 1).

Distribution of Histopathological Types
The distribution of histopathological types and sub-
types of invasive cervical carcinoma among the study
participants is illustrated in Table 1. The bar chart at
the top of the figure shows the percentage distribution
of the primary histopathological types: 81.2% of cases
were squamous cell carcinoma (SCC), 12.5% were
adenocarcinoma, and 6.2%were adenosquamous car-
cinoma.
The pie charts at the bottom of the figure provide a
detailed breakdown of the subtypes within SCC and
adenocarcinoma. For SCC, the most common sub-
type was non-keratinizing SCC, accounting for 69.2%
of SCC cases, followed by keratinizing SCC at 25.6%,
and basaloid SCC at 5.1%. For adenocarcinoma, the
usual type endocervical adenocarcinoma constituted
83.3% of the cases, with mucinous adenocarcinoma,
not otherwise specified (NOS), making up 16.7%.

Microscopic Histopathology Identification
of Cervical Cancer Tissues
In non-keratinizing squamous cell carcinoma
(Figure 2A), the notable absence of keratin pearl
formation highlights the undifferentiated state of the
tumor cells, which are characterized by pleomorphic
nuclei and abundant cytoplasm. This suggests a more
aggressive growth pattern compared to keratinizing
squamous cell carcinoma (Figure 2B), where the
presence of keratin pearls within the tumor cells
indicates a higher degree of differentiation and
possibly a different trajectory in tumor progression
and response to therapy.
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Table 1: Characteristics of participants by histopathological types of cervical carcinoma

Characteristics Squamous Cell
Carcinoma (SCC), n

(%)

Adenocarcinoma,
n (%)

Adenosquamous
carcinoma, n (%)

Total

Age group

≤ 29 1 (100.0) 0 (0.0) 0 (0.0) 1 (100.0)

30-39 4 (50.0) 3 (37.5) 1 (12.5) 8 (100.0)

40-49 8 (72.7) 2 (18.2) 1 (9.1) 11(100.0)

50-59 11 (91.7) 0 (0.0) 1 (8.3) 12 (100.0)

≥ 60 15 (93.8) 1 (6.3) 0 (0.0) 16 (100.0)

Number of childbirths

1 2 (66.7) 0 (0.0) 1 (33.3) 3 (100.0)

2 9 (69.2) 3 (23.1) 1 (7.7) 13 (100.0)

3 12 (80.0) 2 (13.3) 1 (6.7) 15 (100.0)

4 5 (83.3) 1 (16.7) 0 (0.0) 6 (100.0)

5 4 (100.0) 0 (0.0) 0 (0.0) 4 (100.0)

6 5 (100.0) 0 (0.0) 0 (0.0) 5 (100.0)

7 1 (100.0) 0 (0.0) 0 (0.0) 1 (100.0)

8 1 (100.0) 0 (0.0) 0 (0.0) 1 (100.0)

Place of residence

Rural 33 (80.5) 6 (14.6) 2 (4.9) 41 (100.0)

Urban 6 (85.7) 0 (0.0) 1 (14.3) 7 (100.0)

Occupation

Farming 28 (84.9) 4 (12.1) 1 (3.0) 33 (100.0)

Administrative 0 (0.0) 1 (50.0) 1 (50.0) 2 (100.0)

Commerce 5 (100.0) 0 (0.0) 0 (0.0) 5 (100.0)

Worker 0 (0.0) 1 (50.0) 1 (50.0) 2 (100.0)

Retire 6 (100.0) 0 (0.0) 0 (0.0) 6 (100.0)

Menstrual status

Menopause 22 (95.7) 1 (4.4) 0 (0.0) 23 (100.0)

Menstruating 17 (68.0) 5 (20.0) 3 (12.0) 25 (100.0)

History of Abortion

No 26 (76.5) 6 (17.7) 2 (5.9) 34 (100.0)

Yes 13 (92.9) 0 (0.0) 1 (7.1) 14 (100.0)

Total 39 (81.3) 6 (12.5) 3 (6.3) 48 (100.0)
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Table 2: Associated factors with histopathological types of cervical carcinoma

Factors SCC
(n, %)

Non-SCC (n, %) OR (95%CI) p

Age

≤ 39 years 5 (55.6) 4 (44.4) 1

40-49 years 8 (72.7) 3 (27.3) 2.13 (0.33-13.81) 0.43

≥ 50 years 26 (92.9) 2 (7.1) 10.40 (1.48-73.00) 0.02

Number of childbirths

1-2 children 11 (68.8) 5 (31.3) 1

≥3 children 28 (87.5) 4 (12.5) 3.18 (0.72-14.09) 0.13

Place of residence

Rural 33 (80.5) 8 (19.5) 1

Urban 6 (85.7) 1 (14.3) 1.45 (0.15-13.85) 0.75

Occupation

Others 11 (73.3) 4 (26.7) 1

Farming 28 (84.9) 5 (15.2) 2.04 (0.46-9.02) 0.35

Menstrual status

Menstruating 17 (68.0) 8 (32.0) 1

Menopause 22 (95.7) 1 (4.4) 10.35 (1.18-90.95) 0.04

History of abortion

No 26 (76.5) 8 (23.5) 1

Yes 13 (92.9) 1 (7.1) 4.00 (0.45-35.49) 0.21

Note: SCC: squamous cell carcinoma

Additional complexity is observed in basaloid squa-
mous cell carcinoma (Figure 2C), marked by high-
grade tumor cells with hyperchromatic nuclei and
minimal cytoplasm, often correlating with a poor
prognosis. In contrast, the usual type of endocervi-
cal adenocarcinoma (Figure 2D) features glandular
structures lined withmucinous cells, reflecting its ori-
gin and showing various degrees of cellular atypia.
Mucinous adenocarcinoma, not otherwise specified
(NOS) (Figure 2E), is characterized by the produc-
tion of abundant mucin, embedding glandular struc-
tures and distinguishing it from other adenocarci-
nomas. Adenosquamous carcinoma (Figure 2F) ex-
hibits mixed glandular and squamous differentiation,
underscoring the histological diversity that can chal-
lenge diagnosis and treatment decisions. Lastly, glassy
cell carcinoma (Figure 2G), a rare and aggressive sub-
type, is noted for its large cells with ground-glass cy-
toplasm and distinct cell borders, posing significant
diagnostic and therapeutic challenges.

Factors Associated with Histopathological
Types
Theunivariate analysis was performed to examine the
factors associated with the presence of SCC (Table 2).
A noteworthy finding emerged regarding age, where
individuals aged ≥ 50 years displayed a markedly in-
creased likelihood (OR = 10.40, 95% CI: 1.48 – 73.00,
p = 0.02) of SCC diagnosis compared to the reference
group of those under 39 years. Although not statis-
tically significant, individuals aged 40-49 years also
showed higher odds (OR = 2.13, 95% CI: 0.33-13.81,
p = 0.43) of being diagnosed with SCC compared to
the reference group.
A significant correlation was observed between men-
strual status and the incidence of SCC. Menopausal
individuals had increased odds (OR = 10.35, 95% CI:
1.18-90.95, p = 0.04) of being diagnosedwith SCC rel-
ative to the menstruating reference group.
Other factors, including the number of childbirths,
place of residence, occupation, and history of abor-
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Figure 1: Distribution of Histopathological Types and Subtypes of Invasive Cervical Carcinoma.

tion, did not demonstrate statistically significant as-
sociations with the prevalence of SCC in the univari-
ate analysis. The odds ratios for these factors, in de-
scending order, were: history of abortion (OR = 4.00),
number of childbirths (OR = 3.18), occupation (OR =
2.04), and place of residence (OR = 1.45).

DISCUSSION
Associations Between Age, Menstrual Sta-
tus, and Histopathological Subtypes
This study highlights key relationships between age,
menstrual status, and the histopathological subtypes
of cervical carcinoma in the Vietnamese popula-
tion, emphasizing a strong link between older age,
menopausal status, and the predominance of squa-
mous cell carcinoma (SCC).This insight is critical for
developing targeted public health strategies and im-
proving early detection methods. Our results align
with global trends showing SCC as the most com-
mon subtype (81.2%), followed by adenocarcinoma
(12.5%), mirroring global percentages3. High SCC
rates in Sub-Saharan Africa and AC rates in South-
East Asia call for tailored prevention measures, in-

cluding improved HPV testing and specific screen-
ing protocols3. Further, our findings indicate that
women over 50 have significantly higher SCC odds
compared to youngerwomen, withmenopausal status
further increasing susceptibility 3,10–12. These hor-
monal and immunological shifts highlight the neces-
sity for age-adapted screening programs. Addition-
ally, evidence from the EPIC cohort study suggests
thatmenopausal hormone therapymay lower invasive
cervical cancer risk, and recent reviews propose that
hormone replacement therapy (HRT) could benefit
cervical adenocarcinoma survivors, indicating poten-
tial therapeutic avenues for post-menopausal man-
agement11,12.

Prognostic Implications of Histopathologi-
cal Subtypes in Cervical Carcinoma
Recognizing the distinct characteristics of cervi-
cal carcinoma subtypes—squamous cell carcinoma
(SCC) and adenocarcinoma (AC)—is essential for ef-
fective prognosis and treatment. Both subtypes are
primarily caused by HPV, with HPV 18 more fre-
quently associated with AC, particularly in younger
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Figure2: Histopathological landscapesof cervical carcinoma inVietnampatients. (A) Non-Keratinizing Squa-
mous Cell Carcinoma, Age 74, Pathology code: 0921-114, Magnification: HEx100; (B) Keratinizing Squamous Cell
Carcinoma, Age 72, Pathology code: 0920-162, Magnification: HEx100; (C) Basaloid Squamous Cell Carcinoma,
Age 74, Pathology code: 0921-114, Magnification: HEx100; (D) Usual Type Endocervical Adenocarcinoma, Age 38,
Pathology code: 0722-121, Magnification: HEx100; (E) Mucinous Adenocarcinoma, NOS, Age 45, Pathology code:
0819-065, Magnification: HEx100; (F) Adenosquamous Carcinoma, Age 52, Pathology code: 1119-148, Magnifica-
tion: HEx100; (G) Glassy Cell Carcinoma, Age 43, Pathology code: 0921-050, Magnification: HEx400.

women3. Risk factors vary, with cigarette smoking
linked to SCC but not AC. Detection methods also
differ: Pap smears effectively identify SCC but are
less reliable for detecting AC, which often occurs in
the upper endocervical canal. In contrast, HPV DNA
testing improves AC detection3. Prognostically, AC
typically shows worse outcomes compared to SCC, as
indicated by lower survival rates for AC patients fol-
lowing treatments like radiotherapy or chemoradio-
therapy 3. Epidemiological data from the U.S. Cancer
Statistics Incidence Analytic Database (1999–2015)
reveal diverging trends between these subtypes, with
SCC rates decreasing in most racial/ethnic groups,
while AC rates have been rising among non-Hispanic
whites aged 40–5913. This underscores the necessity
for demographic-specific prevention efforts. More-
over, despite having the lowest incidence rates, Black
women exhibit the highest mortality and the lowest
5-year relative survival rates for AC, emphasizing the
critical need for equitable healthcare access to im-
prove outcomes for all demographic groups14.

Demographic Specificity and Reproductive
History in Cervical Cancer Incidence
Our study highlights the heightened incidence of
cervical cancer among post-menopausal women and
rural-based farmers, suggesting that environmental,
lifestyle, and occupational factors play significant
roles in cancer risk. International reviews, including
those by the Asian National Cancer Centers Alliance
(ANCCA), emphasize the impact of high-risk HPV in
rural areas, compounded by poor access to health ser-
vices and limited health professional availability 15,16.
These factors necessitate tailored public health mea-
sures, such as better education and enhanced HPV
vaccination access. Furthermore, our findings con-
firm the significant influence of reproductive history
on cervical cancer risk. Increased parity and abor-
tions are linked to higher HPV infection rates and
cervical cancer, possibly due to extended hormonal
exposure and cervical trauma17. Comparative stud-
ies demonstrate variability in the impact of abortion
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history on HPV prevalence, contrasting our findings
of 29.17% in Vietnamese women (14/48) with 83.33%
in Ethiopian HPV-positive women17. Additionally,
research from the China Kadoorie Biobank indicates
that rural residents with a history of pregnancy loss
face a 38% increased risk of cervical cancer18. How-
ever, a Taiwanese study observed no significant risk
difference related to abortions, suggesting that differ-
ent types of pregnancy loss might impact cancer risk
differently 19. These observations underline the ne-
cessity of incorporating reproductive history into risk
assessments and public health strategies to address
cervical cancer effectively.

Personalized Strategies and Study Limita-
tions
Our identification of diverse histopathological sub-
types of cervical cancer, such as basaloid squamous
cell carcinoma and usual type endocervical adeno-
carcinoma, underscores the need for personalized
diagnostic and treatment approaches20,21. Recent
advancements in molecular pathology have facili-
tated the development of targeted therapies and preci-
sion medicine approaches in treating cervical cancer,
highlighting the potential benefits of subtype-specific
treatments22,23. Despite these insights, our study
acknowledges limitations, including a small sample
size that impacts statistical power and generalizabil-
ity. Future studies should aim for larger cohorts
to validate these findings across diverse populations.
Moreover, comprehensive demographic information,
including socioeconomic status and detailed lifestyle
factors, would provide a more nuanced understand-
ing of risk factors and guidemore effective prevention
strategies.

CONCLUSIONS
This study reveals a strong link between age,
menopausal status, and the incidence of squamous
cell carcinoma (SCC) among Vietnamese patients.
Specifically, those who are 50 years or older and
women who have gone through menopause are at a
significantly higher risk of developing SCC. These
findings highlight the critical role that hormonal
changes play in the development of cervical cancer,
indicating that an individual’s menstrual history is
crucial in framing both screening and treatment
approaches.
Given these results, there is an urgent need for more
targeted public health initiatives and further research

into the hormonal and reproductive elements that
contribute to cervical cancer. Our study’s insights are
invaluable for crafting more effective prevention and
management tactics, benefiting not just Vietnam but
also other regions with similar socio-economic pro-
files.
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