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Abstract 

The most severe premalignant lesion of glandular epithelium of the cervix is adenocarcinoma in situ 
(AIS). In most cases it is associated with persistent Human papillomavirus (HPV) infection and most 
often occurs in women in the fourth decade of life. In most high-income countries, primary screening 
has shifted to HPV testing, while cytology is used for patient triage. Even with current robust 
screening protocols, their sensitivity for glandular lesions remains limited. Diagnosis of AIS obtained 
by biopsy, brushing or curettage is confirmed by excisional methods and pathohistological 
verification. Therapy depends on the patient’s lifestyle and reproductive age. In our case, we present 
nulliparous patient with persistent ASC-US, HPV infection with alpha-7 types (without HPV 16 and 
18 types), and AIS which was diagnosed after conization, follow up and two biopsies with curettage 
of cervical canal. Our case report highlights limitations in detection of glandular lesions and need for 
caution in patients with persistent and seemingly low-grade cytological abnormalities, notably in 
young patients with high-risk HPV types. 
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1. Introduction

Adenocarcinoma in situ (AIS) of the uterine cervix is defined as the most severe premalignant
lesion of the glandular epithelium, characterized by the absence of basement membrane invasion, 
and represents a direct precursor to invasive cervical carcinoma, a potentially life-threatening disease 
[1]. It is very rare entity in general population of women and most cases are diagnosed in fourth 
decade. However in recent years there has been an increased incidence rate in younger patients, 
notably patients in their twenties and thirties. Adenocarcinomas account for approximately 15–25% 
of all cervical cancers [2,3]. In most cases, AIS is associated with persistent HPV infection and, 
according to the available literature, HPV represents the main etiological factor in cervical 
carcinogenesis [4,5]. In invasive cervical carcinoma most common HPV types include types 16, 18, 
45, 31, 33, 58, 52, 35, 59, 56, 51, 68, 39, 82, 73, 66 and 70. In squamous carcinoma most dominant HPV 
type is HPV-16 (46-63%), followed by HPV-18 (10-14%), HPV-45 (2-8%), HPV-31 (2-7%) and HPV-33 
(3-5%). The prevalence of HPV infection is significantly lower in adenocarcinoma (76.4%) than in 
squamous carcinoma (87.3%) and most dominant HPV type is HPV-18 (37-41%) followed by HPV-16 
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(26-36%) and HPV-45 (5-7%) (Table 1) [6]. In scientific community there is still a dispute whether 
HPV permanently remains in basal cells or it is eliminated over time. Authors acknowledge that 
persistent HPV infection includes two subsequent positive tests within 6-12 months [7]. In everyday 
Pap test sampling ASC-US is common finding and it is important to be recognize because AIS can be 
present with similarly minimal and non-specific abnormalities [8]. Despite continuous improvements 
in cervical cancer screening strategies, the detection of glandular lesions remains more challenging 
compared to squamous precursors. Pathohistological verification provides definitive diagnosis, 
while decision about whether to perform biopsy or curettage is not easily made especially in younger, 
nulliparous patients, same as in our case [9]. This difficulty arises because such invasive diagnostic 
steps frequently fall outside the routine screening and triage algorithms recommended by most 
contemporary international guidelines, as was the case in our patient [10]. 

Table 1. Distribution of the most common high-risk human papillomavirus (HPV) types in invasive cervical 
carcinoma, with comparison between squamous cell carcinoma and adenocarcinoma. 

HPV types :  
16, 18, 45, 31, 33, 58, 52, 35, 59, 56, 51, 68, 39, 82, 73, 66 and 70 

Squamous cell carcinoma Adenocarcinoma 
  87.3%  76.4% 

HPV-16           46-63% HPV 18           37-41% 
HPV-18           10-14% HPV-16           26-36% 
HPV-45            2-8% HPV-45            5-7% 
HPV-31            2-7%  
HPV-33            3-5%       

The aim of this case report is to present a rare case of AIS in a young patient (in early twenties) 
and to highlight the limitations of cervical cancer screening tests in the detection of glandular lesions. 

2. Case Presentation 

We present a 20-year-old patient without prior history of delivery or miscarriage. The menstrual 
cycle was regular with menarche at age 12. Allergies to food or medications, previous surgeries and 
illnesses were denied and family history was unremarkable. The patient was a smoker (up to 20 
cigarettes per day), sexually active for 3 years and was not vaccinated for HPV. The patient first came 
(January 2024) for an examination due to the presence of genital warts two years after first sexual 
contact. A Papanicolaou (Pap) test was performed (patient was classified into group II) and 
gynecologist performed laser vaporization of the genital warts. Then in July 2024, the patient was 
examined for small condylomas. Pap test was designated as ASC-US according to the Bethesda 
classification. A colposcopy was performed and type 1 transformation zone (TZ1) and iodine-
negative area were described at 12 o'clock . A cervical biopsy and curettage of the cervical canal (ECC) 
confirmed condylomaplanum without intraepithelial neoplasia or atypical glands and laser 
vaporization of the cervix was performed. In November 2024, a follow up Pap test and colposcopy 
were performed and TZ 1, discrete acetowhite (AW) epithelium at 12 o'clock position were described 
and iodine-negative area at 12 o'clock position while Pap test was again designated as ASC-US 
(Figures 1–3). Antiviral and supplement therapy were introduced and HPV vaccination was 
recommended. In December 2024, HPV typing was performed and high-risk HPV types were 
identified (HPV -31, -33, -35, -39, -45, -51, -52, -56, -58, -59, -66 and -68) while HPV-16 and HPV-18 
types were negative. In January 2025, a follow up biopsy and ECC were performed and the following 
findings were described: parakeratosis without cervical cell atypia, lymphocyte stromal infiltration 
and glandular cells of the cervical canal without abnormalities. In June 2025, a follow up Pap test and 
colposcopy were conducted and persistent ASC-US and iodine-negative area at 12 o'clock position 
were observed. Then loop conization was performed and immunohistochemical analysis attested 
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AIS. The patient was referred to a tertiary center and after revision of the plates clear sample margins 
and focal AIS were described. Fertility preservation 4-month follow-ups in tertiary center were 
suggested (Pap test and colposcopy) and follow-up HPV typing was planned for February 2026 
(Figure 4). 

 
Figure 1. Native appearance of the cervix following conventional colposcopic examination. 

 
Figure 2. Colposcopic appearance of the cervix after application of 3% acetic acid. 

 
Figure 3. Cervical appearance after application of Lugol’s iodine solution. 
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Figure 4. Diagnostic pathway and clinical timeline of the patient. The figure illustrates the sequential cytological, 
colposcopic, histopathological, and therapeutic steps from January 2024 to June 2025. 

3. Discussion 

3.1. Pathophysiology of Cervical Adenocarcinoma In Situ 

AIS represents a terminal and the most severe precancerous lesion with high malignant 
potential, on the pathway of glandular carcinogenesis of the uterine cervix [1,3]. Its key feature is the 
replacement of the normal endocervical glandular epithelium with atypical, mitotically active cells, 
with preserved integrity of the basement membrane [1,15]. Unlike squamous intraepithelial lesions, 
which arise in the transformation zone and are easily detected by colposcopic examination and 
cytological analysis, AIS originates from deeply located glandular epithelium of the endocervix, 
encompassing endocervical crypts and glandular structures, because of which the lesion often 
develops outside the scope of direct visualization [1,3,18]. The molecular pathogenesis of AIS is 
predominantly mediated by persistent infection with high-risk HPV [5,6]. Integration of the viral 
genome into the DNA of the host epithelium represents a key oncogenic event, which leads to 
persistent expression of the E6 and E7 oncoproteins [5]. These viral proteins promote degradation of 
the tumor suppressor proteins p53 and retinoblastoma (Rb), which results in genomic instability and 
deregulated control of the cell cycle [5,6]. These molecular changes initiate dysplastic transformation 
of the glandular epithelium and clonal expansion along the endocervical glandular ducts [1,3,15]. 
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Growth patterns of glandular lesions are often multifocal and discontinuous, leading to so-called 
“skip lesions”, which further hinder detection and complete excision [17,18]. Overexpression of 
immunohistochemical surrogate biomarkers, such as p16^INK4a^, reflects HPV-associated 
oncogenesis and has a key role in establishing the diagnosis, particularly in cases with concordant 
morphological findings [7,15]. A deep and insidious pattern of spread, in combination with 
discontinuous growth and absence of involvement of the surface epithelium, explains the frequent 
failure of conventional screening methods in detecting AIS [1,8,18]. Accordingly, histopathological 
evaluation of excisional specimens remains the diagnostic gold standard [8,15]. 

3.2. Limitations of Current Cervical Cancer Screening Strategies for Glandular Lesions 

Despite significant progress in the prevention of cervical cancer, existing screening strategies are 
still primarily adapted to squamous intraepithelial lesions [14,22]. Cytology, including both 
conventional and LBC, shows limited sensitivity for glandular lesions, because the cytological 
features of AIS are often minimal, nonspecific, or completely absent [8,20,23]. Findings reported as 
ASC-US, although common and usually considered low-risk, may conceal underlying glandular 
lesions, leading to a false sense of security and delayed diagnosis [8,23]. Primary HPV testing has 
significantly improved the detection of high-grade squamous intraepithelial lesions; however, its 
sensitivity for glandular pathology remains relatively limited [14,22,29]. Although HPV infection and 
AIS are closely associated with cervical adenocarcinoma, a proportion of cases is attributed to high-
risk HPV genotypes other than HPV 16 and 18, most commonly those belonging to the alpha-7 species 
[5,15,16]. Consequently, screening strategies that are predominantly focused on HPV 16/18 positivity 
may insufficiently capture the risk associated with non-16 high-risk infections [22,25]. Colposcopy, 
even when combined with targeted lesion mapping and guided biopsy, remains an inherently 
subjective method with limited ability to assess the endocervical canal [28,32]. As a result, glandular 
lesions such as AIS may escape detection despite repeated colposcopic examinations and biopsies 
[8,18,32]. This diagnostic limitation reveals a significant shortcoming in existing screening algorithms 
and emphasizes the importance of increased clinical vigilance in patients with persistent abnormal 
findings and high-risk HPV infection, even in the absence of guideline-defined indications for 
invasive diagnostic intervention [14,22,25]. AIS is extremely rare in young patients [11,12]. The 
incidence of cervical cancer in women younger than 21 years is extremely low, and therefore routine 
screening is not recommended in this age group [9,12,29]. Precancerous lesions occur in only 
approximately 0.2% of women in this age group [12,13]. In addition to persistent HPV infection, 
smoking, early onset of sexual activity, lack of HPV vaccination, and a previous history of high-grade 
cervical lesions are recognized risk factors for AIS [14]. AIS represents a particular diagnostic 
challenge, as it is difficult to detect even with cytology and HPV testing [8,22]. Although common in 
everyday clinical practice, ASC-US conceals a small number of glandular lesions [15,23]. Multiple 
HPV infections without HPV-16/-18 positivity represent a rare but documented etiopathological 
factor [15,16]. AIS often coexists with HPV-16/-18 infection, while alpha-7 types (HPV-33, -35, -39, -
45, -59, and -68), particularly HPV-45, are also observed [5,15,16]. Unlike squamous lesions, AIS 
typically originates from endocervical crypts and is located deep within the endocervical canal, which 
significantly limits visualization during colposcopic examination [1,18]. The anatomy of the uterine 
cervix often prevents adequate visualization of the entire transformation zone and the endocervical 
epithelium, thereby reducing colposcopic sensitivity for glandular lesions [1,28,32]. An additional 
diagnostic challenge is represented by “skip lesions”, which reflect the multifocal and discontinuous 
nature of glandular disease [17,18]. Approximately 15% of cases show discontinuous lesions at other 
sites within the endocervical epithelium, even when AIS is focally identified at a single site [18]. These 
characteristics increase the risk of false-negative colposcopic biopsies and represent a key limitation 
of current screening and diagnostic algorithms for the early detection of AIS [8,19,32]. The Pap test, 
introduced into routine clinical practice during the second half of the 20th century, remains one of 
the most effective screening tools for the early detection of cervical cancer [9,20]. Cytology is widely 
used in both conventional and liquid-based forms [20]. HPV testing was introduced later as a primary 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 15 January 2026 doi:10.20944/preprints202601.1142.v1

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.

https://doi.org/10.20944/preprints202601.1142.v1
http://creativecommons.org/licenses/by/4.0/


 6 of 11 

 

screening method, mainly in high-income countries due to financial feasibility [21,22]. However, its 
limited effectiveness in the detection of glandular lesions has been documented, which emphasizes 
the need for additional strategies [8,22]. Bansal and colleagues showed moderate specificity of 
conventional (60%) and liquid-based cytology (64%) in the detection of glandular abnormalities, with 
no significant difference between these two methods [23]. Both methods show moderate specificity 
and low sensitivity, which emphasizes the importance of HPV co-testing [8,23]. According to 
contemporary international guidelines, primary HPV testing represents the backbone of cervical 
cancer screening, with cytology serving as a triage tool in HPV-positive patients [14,22,29–31]. 
Colposcopy is considered an additional diagnostic method reserved for selected high-risk cases 
[24,25,28]. The 2019 ASCCP consensus guidelines use a risk-based approach, applying HPV 
genotyping, cytology, and prior histopathology to calculate the immediate risk for CIN3+, with 
colposcopy indicated when the risk exceeds 4% [24–26]. The Australian national cervical cancer 
screening program similarly relies on primary HPV DNA testing, with cytology as a triage tool and 
colposcopy reserved for high-risk scenarios [27,28]. A review of the recommendations of major 
professional organizations, including the American Cancer Society (ACS), the American Society of 
Clinical Oncology (ASCO), the World Health Organization (WHO), Cancer Council Australia (CCA), 
and European guidelines, consistently supports HPV testing as the primary method of cervical cancer 
screening [22,27–33]. After biopsy, excisional procedures and histopathological analysis are necessary 
for the definitive diagnosis of AIS [8,15]. Cold knife conization or electrosurgical conization is 
recommended as the excision technique. The electrosurgical knife may be used by an experienced 
gynecologist, with preservation of specimen margins ensured [8,18]. The specimen length should be 
at least 10 mm, and up to 20 mm in patients who have completed reproduction [8,18]. Treatment 
depends on age, reproductive desires, and margin status [8,10,19]. Fertility-preserving follow-up 
protocols that include HPV testing, cytology, with or without colposcopy and endocervical curettage, 
are increasingly supported by evidence [8,17,19]. HPV positivity during follow-up is recognized as a 
strong predictor of recurrence [34,35]. Giannella and colleagues did not show a statistically significant 
difference in recurrence rates or long-term survival between conservative treatment with conization 
and definitive treatment with hysterectomy in adenocarcinoma in situ and microinvasive 
adenocarcinoma of the uterine cervix, although the conservative approach was associated with a 
higher rate of local recurrence (7.1%), with preserved long-term survival [35]. Despite the 
implementation of contemporary screening programs, HPV vaccination coverage remains 
insufficient, particularly in low-income countries [30,31]. A Japanese cohort study showed a 
significant decrease in the prevalence of HPV-16 and -18 following high vaccination coverage [36]. 
The HPV-IMPACT program in the United States reported an 80% reduction in the incidence of CIN3 
and AIS among women in their early twenties [37]. A large meta-analysis published in The Lancet, 
which included more than 60 million individuals from 14 high-income countries, confirmed the high 
effectiveness of HPV vaccination in the prevention of severe cervical lesions [38]. 

3.3. Epidemiology and Age Distribution of Adenocarcinoma In Situ 

AIS is rare, particularly among women younger than 25 years [11,12]. The low incidence of 
cervical cancer and its precursor lesions during adolescence and early reproductive age constitutes 
the basis of international guidelines that do not recommend routine screening in this population 
[9,29,31]. However, emerging epidemiological evidence indicates a shift toward a younger age at 
diagnosis, due to changes in sexual behavior, the dynamics of HPV exposure, and deficiencies in 
screening coverage [2,11,14]. Because AIS is uncommon in very young women, clinicians have a 
lower degree of suspicion, which contributes to a delay in establishing the definitive diagnosis [11,12]. 
Available evidence indicates that affected patients often share risk factors such as early onset of 
sexual activity, persistent HPV infection, cigarette smoking, and lack of HPV immunization 
[14,31,36]. The presented case further supports the view that AIS can occur at a younger age than 
traditionally expected and should not be excluded from the differential diagnosis in this age group 
[2,14]. 
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3.4. Distribution of HPV Genotypes in AIS: Beyond HPV 16 and 18 

As HPV 16 and 18 account for the majority of cervical adenocarcinomas, AIS is not exclusively 
associated with these genotypes [4,5,15]. Several studies have shown a significant contribution of 
other high-risk HPV types, particularly those belonging to the alpha-7 species, including HPV 45, 39, 
59, and 68 [15,16]. These genotypes exhibit oncogenic potential comparable to HPV 16 and/or 18, but 
are less emphasized in triage algorithms within contemporary screening programs [14,22,25]. 
Patients with persistent multiple high-risk HPV infections without HPV 16 or 18 positivity are often 
managed conservatively with prolonged follow-up, rather than immediate diagnostic intervention 
[22,25,27]. Although appropriate for most transient infections, this strategy may unintentionally 
delay the diagnosis of glandular lesions such as AIS [8,14,22]. The presented case illustrates this 
diagnostic blind spot, as persistent infection with multiple non-16/18 high-risk HPV types preceded 
definitive histopathological confirmation of AIS [15,17]. 

3.5. Cytological and Colposcopic Pitfalls in the Detection of AIS 

Cytological abnormalities associated with AIS are often subtle and nonspecific [8,15]. Unlike 
squamous lesions, which typically produce characteristic cytological changes, glandular lesions may 
present with findings of ASC-US or even negative cytology [8,23]. This limited sensitivity is further 
exacerbated by sampling limitations, as glandular cells originating from the endocervical canal may 
be insufficiently represented in routine Pap tests [1,20]. Colposcopy further contributes to diagnostic 
uncertainty [28,32]. AIS often lacks clear colposcopic characteristics, and its endocervical location 
limits direct visualization of the lesion [1,18]. When abnormalities are present, they may be confined 
to iodine-negative or minimally acetowhite areas without clear demarcation [28,32]. A multifocal and 
discontinuous growth pattern increases the likelihood of false-negative biopsies, as described in our 
case presentation, or in cases where sampling is limited or when endocervical curettage is omitted 
[17,18,32]. 

3.6. Risk-Based Screening Algorithms and Diagnostic Gaps 

Contemporary cervical cancer screening guidelines increasingly rely on risk stratification 
models in order to reduce the number of unnecessary invasive procedures [14,22,24,29–31]. The 
algorithms proposed by major professional organizations prioritize HPV 16/18 positivity and high-
grade cytological abnormalities as triggers for colposcopy and biopsy [24,25,27,29]. Although 
effective for squamous disease, these models may underestimate the risk of glandular pathology in 
patients with persistent low-grade cytological abnormalities and non-16/18 high-risk HPV infection 
[8,14,22]. In accordance with current guidelines, in this clinical context there would be no routine 
indication for repeating invasive diagnostic procedures, despite persistent abnormal findings 
[24,25,27]. The final diagnosis of AIS following excisional treatment highlights a critical limitation of 
current algorithms and indicates that persistent cytological abnormalities require individualized 
assessment when accompanied by long-term high-risk HPV infection [8,14,22,25]. 

3.7. Fertility-Preserving Treatment and Follow-Up: Synthesis of Evidence 

Management of AIS in young, nulliparous women represents a particular clinical challenge 
[8,10,17,19]. When negative margins are achieved, excisional treatment, which is most often 
conization, has both a diagnostic and a therapeutic purpose [8,10]. An increasing body of evidence 
supports fertility-preserving approaches with rigorous follow-up, with favorable oncological 
outcomes in carefully selected patients [17,19,35]. Follow-up strategies typically include combined 
HPV testing and cytology, supplemented by colposcopy and cervical sampling when indicated 
[8,17,25]. Persistent HPV positivity during follow-up represents a well-established predictor of 
disease recurrence, emphasizing the key role of virological surveillance [34,35]. Although 
conservative treatment carries a higher risk of local recurrence compared with definitive surgical 
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treatment, available data indicate that there is no adverse impact on overall survival when strict 
follow-up protocols are consistently implemented [19,35]. 

4. Conclusions 

In this case report, we have shown that cervical AIS can also occur in young patients, despite its 
low incidence in this age group. The particular significance of this case lies in the fact that the initial 
findings were subtle and nonspecific, including the presence of genital condylomas, minimal 
cytological abnormalities, absence of HPV 16/18 genotypes, and subtle colposcopic changes, which 
could have led to a delay in establishing the definitive diagnosis if clinical suspicion had not been 
present. Contemporary screening and diagnostic algorithms are primarily focused on the detection 
of squamous precancerous lesions (CIN2+/CIN3+), while glandular lesions, including AIS, often 
remain outside their optimal scope. This case demonstrates that strict reliance on standard triage 
criteria may be insufficient in the presence of persistent, low-grade, or nonspecific findings, 
particularly if they are accompanied by long-term high-risk HPV infection that does not include types 
16 and 18. Furthermore, this additionally confirms that the absence of high-risk HPV 16 and 18 
genotypes, normal or mildly altered cytology, and an unremarkable colposcopic finding do not 
exclude the presence of glandular pathology. The key message of this case report is that guidelines 
based on population-level risk assessment cannot fully replace individualized clinical judgment by 
the gynecologist. In patients with persistent abnormalities, even when these do not reach the 
threshold for invasive diagnostics according to current recommendations, it is necessary to consider 
the broader clinical context, including the duration of findings, virological status, and repeated 
abnormalities. In such situations, a lower threshold for an excisional diagnostic approach may be 
justified in order to avoid missing glandular lesions with significant malignant potential. This case 
further emphasizes the importance of primary prevention through HPV vaccination and continuous 
education of young individuals, as well as the need to improve existing screening strategies to 
achieve better detection of glandular lesions. Future research should be directed toward the 
development of more precise triage and diagnostic tools that will enable earlier recognition of AIS, 
particularly in scenarios that deviate from typical patterns of squamous disease. 
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Abbreviations 

The following abbreviations are used in this manuscript: 

AIS Adenocarcinoma in situ  
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HPV  Human papillomavirus 
Pap Papanicolaou 
TZ Transformation zone 
TZ 1,2,3 Transformation zone 1,2,3 
ECC Endocervical curettage 
AW Acetowhite 
ASC-US Atypical squamous cells of undetermined significance 
LBC Liquid based cytology 
ASCCP American Society for Colposcopy and Cervical Pathology 
CIN II, III  Cervical intraepithelial neoplasia II, III 
ACS American Cancer Society 
ASCO American Society of Clinical Oncology 
WHO the World Health Organization 
CCA Cancer Council Australia 
EG European Guidelines 
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