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Abstract

            Cervical cancer is a significant health concern in women worldwide, and its diagnosis, molecular 

pathogenesis, and treatment pose unique challenges when it occurs during pregnancy. This essay covers 

the epidemiology, molecular pathogenesis, clinical signs, screening and diagnostic tools, therapy choices, 

and current clinical care recommendations for cervical cancer in pregnant women. Although cervical 

cancer during pregnancy is rare, affecting 1 in 1,000 pregnancies, delayed detection, and restricted 

treatment choices, especially in low-resource settings, can have a major impact. Persistent high-risk human 

papillomavirus (HPV) infection causes cell cycle dysregulation and tumor suppressor gene inactivation. 

Clinical signs, including abnormal vaginal bleeding, can be ignored or attributed to pregnancy-related 

changes, requiring careful assessment. VIA and Pap smears are safe screening procedures, while 

colposcopy with biopsy confirms the diagnosis. Conservative treatments include surveillance, fertility-

preserving procedures, and cerclage for cervical incompetence. Considering gestational age and cancer 

stage, a multidisciplinary team provides individualized care to maximize mother and fetus outcomes.
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Diagnosis, Molecular Pathogenesis, and Treatment of Cervical Cancer in Pregnant Women


Introduction

            A major global health issue is cervical cancer, which is caused by persistent infection with high-

risk HPV strains like HPV16 and HPV18. Cervical epithelial cells undergo molecular changes that cause 

cervical cancer. After HPV infection, viral DNA integrates into the host genome, disrupting cellular 

processes (Canepa et al., 2019). E6 and E7 viral oncoproteins degrade tumor suppressor proteins p53 and 

pRb, respectively, facilitating this integration event. Thus, cell cycle regulatory mechanisms are 

dysregulated, causing uncontrolled cell proliferation and genetic abnormalities. Genomic instability 

accelerates cervical intraepithelial neoplasia (CIN) to aggressive cancer. Molecular changes cause viral 

antigens like E6 and E7 oncoproteins to be expressed, making them important diagnostic and therapeutic 

targets. These antigens have revolutionized screening and diagnostic methods, allowing sensitive and 

specific HPV and early cervical lesion tests. Recognition of viral antigens has also enabled targeted 

therapeutics like therapeutic vaccinations and immunotherapies to induce an immune response against 

HPV-associated lesions (Nahand et al., 2019). Despite these advances, screening programs, especially in 

low-resource areas, and advanced cervical cancer therapies remain difficult. To overcome these obstacles 

and fight cervical cancer globally, research and comprehensive tactics are needed.


Epidemiology


            Cervical cancer affects women of all ages worldwide and causes significant morbidity and 

mortality. The WHO ranks it the fourth most frequent cancer in women worldwide. Cervical cancer cases 

and fatalities worldwide were 604,127 and 342,069 in 2020 (Johnson et al., 2019). Low- and middle-

income nations account for 85% of cervical cancer cases and 87% of fatalities. In low-resource 

environments, cervical cancer incidence and mortality are higher for several reasons. Lack of healthcare 

facilities, screening programs, and awareness of cervical cancer and its risk factors delay diagnosis and 

treatment. Additionally, socioeconomic gaps, cultural attitudes, and healthcare utilization barriers increase 

cervical cancer rates in these regions.


            The geographical distribution of cervical cancer cases varies. At 25% of global cervical cancer 

cases, Sub-Saharan Africa has the highest incidence and mortality. The high prevalence of high-risk HPV 

infections, insufficient screening and treatment, and inadequate healthcare infrastructure contribute to this 

(Perrone et al., 2019). Due to widespread screening programs like Pap smears and HPV testing and 

effective treatment options, cervical cancer incidence and mortality have decreased in high-income 

nations. While cervical cancer mostly affects middle-aged to older women, it can also affect younger 

women. Incidence rates peak in women aged 35–44 and after that fall. Cervical cancer can afflict women 

of all ages, especially reproductive-age women (Otto, 2023). Cervical cancer is rare during pregnancy. 

However, cervical cancer during pregnancy presents particular complications. Increased blood flow to the 

cervix and hormonal changes during pregnancy can alter cervical cancer growth and clinical appearance. 

This can delay diagnosis because pregnancy-related changes can cause abnormal vaginal bleeding. 
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Treatment decisions are complicated by a growing fetus. Obstetricians, gynecologic oncologists, and other 

healthcare specialists must work together to manage cancer while protecting fetal health.


Molecular Pathogenesis


            The molecular pathogenesis of cervical cancer during pregnancy is comparable to that in non-

pregnant women. Persistent infection with high-risk HPV types causes chronic cervical epithelial cell 

infection. Tumor suppressor and cell cycle control genes are disrupted by viral DNA incorporation into the 

host genome (Martínez-Rodríguez et al., 2021). Cell growth and division are dysregulated, causing 

uncontrolled proliferation, cervical dysplasia, and invasive carcinoma. Multiple molecular events cause 

cervical cancer to progress during pregnancy. HPV DNA in the host genome affects the E2 gene, which 

regulates viral gene expression and replication. The E6 and E7 viral oncogenes, which inhibit p53 and 

pRb, rise due to this disturbance. Uncontrolled cell proliferation and genomic instability caused by p53 

and pRb inactivation accelerate dysplasia to aggressive cancer. Pregnancy hormones also affect HPV-

related gene expression and immunological response. Estrogen and progesterone receptors in cervical 

cancer cells affect tumor growth and invasion (Zhang, 2019). Pregnancy alters the immunological 

response, which controls HPV infection and tumor growth. These hormonal and immunological alterations 

produce a unique milieu that can affect cervical cancer molecular etiology in pregnant women.


Clinical Manifestations


            Cervical cancer symptoms during pregnancy are comparable to those in non-pregnant women, but 

they might be missed or attributed to normal physiological changes, delaying detection and treatment. 

Abnormal vaginal bleeding, including postcoital bleeding, intermenstrual hemorrhage, and excessive, 

extended monthly bleeding, is the most common symptom of cervical cancer (Pang et al., 2020). However, 

these symptoms may be misdiagnosed as hormonal or cervical changes during pregnancy, delaying 

medical intervention. Pregnant cervical cancer patients may have increased vaginal discharge and irregular 

bleeding. This discharge may be watery, bloody, or foul-smelling. Pregnant women should report any 

changes in vaginal discharge color, consistency, or odor to their doctors. Although uncommon, cervical 

cancer can cause pelvic pain. Pelvic pain may radiate to the lower back or thighs. The physiological 

changes in the cervix during pregnancy can cause bleeding and discharge, making it difficult to distinguish 

between typical pregnancy changes and cervical cancer indications. Known as cervical ectopy, increased 

cervix vascularity can cause bleeding or spotting (Hossain et al., 2022). Cervical ectopy occurs when 

glandular cells surrounding the cervical canal stretch onto the ectocervix, making it more bleedable. 

Healthcare personnel must keep a high index of suspicion and thoroughly analyze any atypical symptoms 

reported by pregnant women.


            To diagnose cervical cancer in pregnant women, doctors will examine them thoroughly. A thorough 

medical history should include any abnormal Pap smear results, HPV infection, or cervical abnormalities. 

Physical examinations may involve pelvic exams to check for cervical lesions or nodules (Dimova et al., 

2020). The growing fetus and physiological changes in the cervix make physical inspection difficult during
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pregnancy. A colposcopy, which magnifies the cervix, may be used to diagnose cervical cancer. 

Colposcopy allows doctors to see abnormalities and take tissue samples for investigation. Performing a 

biopsy during pregnancy needs careful evaluation of the dangers to the fetus and is usually reserved for 

cases of high cervical cancer suspicion. Early detection and treatment of cervical cancer during pregnancy 

enhance outcomes for the mother and fetus (Olusola et al., 2019). If cervical cancer is found during 

pregnancy, obstetricians, gynecologic oncologists, and other specialists will create a personalized 

treatment strategy. Treatment depends on the cancer stage, pregnancy gestational age, and mother's health. 

The idea is to balance cancer treatment with fetal well-being.


Screening and Diagnosis


            Screening for cervical cancer during pregnancy should occur before conception or early on. Visual 

inspection with acetic acid (VIA) or Pap smear can safely screen without screening. VIA employs dilute 

acetic acid to render aberrant cervix regions white, indicating dysplastic or malignant alterations 

(Esfandyari et al., 2021). However, a Pap smear collects cervix cells for microscopic analysis. Pregnancy 

screenings can be done safely to protect the mother and fetus. If screening finds an anomaly or a pregnant 

woman has questionable symptoms, additional evaluation is needed. For more comprehensive aberrant 

findings, colposcopy with or without biopsy is advised. A specialized microscope examines the cervix, 

vagina, and vulva during colposcopy. Biopsies from suspect locations can be histopathologically examined 

to confirm cervical cancer. Colposcopy and biopsy can be done safely during pregnancy with care to 

protect the fetus. Invasive cancer may require further imaging to assess its severity. 


            MRI is often used to identify cervical cancer's local spread and probable involvement of 

neighboring structures like the bladder or rectum. Chest X-rays and CT scans can reveal distant metastases 

in pregnant cervical cancer patients. These diagnostic techniques help stage cancer and determine its 

spread beyond the cervix (Hampe et al., 2020). With these imaging examinations and extensive clinical 

evaluation, healthcare providers may make informed treatment decisions and give patients accurate 

prognoses. Identifying distant metastases helps choose treatment choices, including systemic medicines 

like chemotherapy. It also helps healthcare providers analyze the possible effects of metastatic cancer on 

maternal health and the growing fetus, enabling them to provide comprehensive and individualized 

treatment throughout management.


Treatment Options


            Obstetricians, gynecologic oncologists, and neonatologists must work together to treat cervical 

cancer in pregnant women for the greatest results. Treatment depends on gestational age, cancer stage, and 

the woman's desire to continue (Reed et al., 2021). Depending on the mother's oncological demands and 

the fetus' obstetric needs, there are several therapy choices. Conservative therapy with thorough 

supervision may be appropriate for early-stage, low-grade lesions, especially in women seeking 

conception. This method involves clinical exams, imaging investigations, and repeat biopsies to track 

tumor growth. It delays decisive therapy until after birth, minimizing fetal risks while managing cancer. In
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cases of cervical incompetence and preterm labor, cerclage may be performed. To stabilize the cervix and 

prevent cervical dilatation, cerclage sutures are placed around it. The surgery is usually done in the second 

trimester, approximately 12–14 weeks, when the cervix is more suitable (Hamilton et al., 2021). The 

cerclage stitches strengthen the fragile cervix and prevent it from opening early, which could cause 

preterm labor and difficulties for the mother and fetus. If necessary, cervical cerclage can be safely paired 

with conization or trachelectomy. Trachelectomy removes the whole cervix while keeping the uterus, 

while conization removes a cone-shaped section with malignant tissue. The patient's cervical cancer stage 

and fertility goals determine whether to combine cerclage with these procedures. The combined strategy 

optimizes outcomes for the mother and fetus by managing cancer and preventing preterm delivery. 


            Conization or trachelectomy may be considered for advanced cervical cancer. A cone-shaped 

portion of the cervix with malignant tissue is removed during conization. The uterus is preserved after 

tracheectomy, which removes the whole cervix (Nayar et al., 2020). These techniques try to eradicate or 

control cancer while sustaining pregnancy. To check cancer spread, pelvic lymph nodes may be excised in 

both cases. The oncology and obstetrics teams must plan and coordinate these surgical operations to 

provide optimal results for the mother and fetus. Due to fetal damage, chemotherapy and radiation are 

avoided during pregnancy. In advanced cervical cancer instances that threaten the mother's life, 

individualized treatment approaches may include chemotherapy during pregnancy. The gestational age, 

chemotherapy medications and their hazards, and the mother's prognosis must be considered before using 

chemotherapy (Saiki et al., 2020). Fetal development and premature birth will be assessed. Radiation 

therapy is usually deferred until after delivery to reduce fetal risk (Evans et al., 2023). Postpartum 

radiation therapy may be needed to treat cancer. For best cancer control, surgery and radiation therapy may 

be needed. The woman's health, cancer stage, and risk-benefit assessment will determine the treatment 

method. Pregnant cervical cancer patients need psychosocial assistance and counseling. Cancer during 

pregnancy can have a tremendous emotional and psychological impact; thus, healthcare practitioners 

should give adequate support and tools to address these unique problems.


Current Clinical Management Recommendations


            Current clinical management guidelines for cervical cancer in pregnant women stress customized 

care based on a thorough patient assessment. The right cervical cancer treatment depends on its stage. 

Microinvasive or stage IA1 malignancies may be managed conservatively with close surveillance 

(Almonte et al., 2020). These patients get regular cervical exams, including colposcopy and biopsies, to 

track disease progression. MRI and ultrasonography can also assess tumor size and invasion. Treatment 

decisions depend on gestational age. First-trimester women with early-stage illness can wait for therapy 

until after birth without harming maternal outcomes. However, women in the second or third trimester may 

need to adjust their therapy to balance cancer control with fetal well-being. Gynecologic oncologists, 

obstetricians, and neonatologists will collaborate on a personalized treatment strategy in such 

circumstances.
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            Throughout treatment, the disease and fetus must be monitored. Regular cervical exams assess 

tumor size, location, and therapy response. Imaging investigations like MRI or ultrasonography may reveal 

tumor features and lymph node involvement. Ultrasounds are also essential to monitor fetal growth, well-

being, and amniotic fluid levels. Oncologists and obstetricians must work together to improve maternal 

and fetal outcomes (Radaic et al., 2021). The treatment approach should be carefully planned to provide 

the greatest care for the mother and fetus. Multiple disciplines meet regularly to assess patient progress, 

consider treatment alternatives, and make adjustments as needed. If advanced sickness or maternal health 

issues require abortion, the lady and her family should get counseling and support. This includes fertility 

concerns, emotional assistance, and resource recommendations. Beyond medical care, comprehensive care 

includes the patient's psychosocial and emotional well-being and support system.


            In conclusion, treating cervical cancer during pregnancy demands a thorough and tailored approach 

that meets its particular problems. Early detection and management require timely screening and precise 

diagnosis. Treatment selections depend on the cancer stage, gestational age, and the woman's pregnancy 

wishes. Obstetricians, gynecologic oncologists, and neonatologists must work together to improve 

maternal and fetal outcomes. The molecular pathogenesis of cervical cancer has become better understood, 

but more study is needed to create safe and effective treatments for pregnant women. By improving our 

understanding and methods, we can give pregnant women with cervical cancer the greatest care, protecting 

both the mother and the fetus. In addition to earlier screening and proper diagnosis, cervical cancer 

management during pregnancy requires careful assessment of treatment risks and advantages. The stage 

and severity of the cancer, the mother's gestational age, and her health must be assessed to balance cancer 

control with fetal well-being. The multidisciplinary team's knowledge and the woman's values should 

inform treatment selections. Monitoring and follow-up throughout the pregnancy and beyond are essential 

to confirm therapy efficacy and address any issues.
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