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ABSTRACT

Objective:To analyze the applications of Artificial Intelligence in the early
diagnosis of cancer, with emphasis on diagnostic accuracy, the comparison between
algorithmic systems and human specialists, and the potential clinical impact of these
tools in different oncology scenarios.Methodology:This is a systematic, qualitative, and
descriptive review, developed from the selection of 25 original, real, and traceable
studies published in indexed scientific journals. The search focused on studies on
breast, colorectal, cervical, lung, skin, pancreas, prostate, and multicancer tests, with a
focus on applications of machine learning and deep learning aimed at screening,
diagnostic triage, and support for clinical decision-making. Studies were included that
reported objective performance metrics, such as sensitivity, specificity, accuracy, area
under the curve, detection rate, and impact on care workflow.Results:Studies
demonstrated that Artificial Intelligence produced more consistent results in mammog-
raphy, colonoscopy, cervical cytology, and lung cancer screening contexts, with
evidence of increased diagnostic accuracy, reduced false positives and false negatives,
fewer missed lesions, and improved operational efficiency. For skin cancer, pancreas,
prostate, and multi-cancer testing, the findings were also promising, although
characterized by greater methodological heterogeneity and a smaller volume of
evidence. Overall, the best results were observed when AI worked in an integrated
manner with the human specialist, and not as a standalone substitute.Conclusion:
Artificial Intelligence represents a tool with high potential for the early diagnosis of
cancer, with the ability to expand diagnostic precision and optimize care pathways
across different specialties. Its clinical adoption, however, must occur with rigorous
validation, critical analysis of real-world impact, and responsible integration into
diagnostic processes.

Keywords:Artificial intelligence; Early diagnosis; Cancer; Diagnostic accuracy;
Oncology.
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INTRODUCTION

The incorporation of Artificial Intel-

ligence (AI) into cancer diagnosis has

significantly increased scientific and cli-

nical interest in strategies capable of

improving diagnostic accuracy, support-

ing decision-making, and optimizing care

workflows in different contexts of early

cancer diagnosis (1-25). In particular,

techniques based on machine learning

and deep learning have been applied to

the analysis of mammograms, computed

tomography scans, radiographs, dermat-

oscopic images, colonoscopies, cervical

cytology, prostate magnetic resonance

imaging, and molecular biomarkers, with

promising results in diagnostic accuracy

and assisted performance.

In studies on breast cancer, AI has

demonstrated the ability to act both as an

autonomous screening tool and as support

for interpreting mammograms by radio-

logists. McKinney et al. observed a

reduction in false positives and false

negatives in the assessment of mammo-

grams using an AI system, in addition to

performance comparable to that of spec-

ialists across different datasets (1). Scha-

ffter et al. showed that the combination

ofAI and assessment of the

Radiologists can increase diagnostic ac-

curacy in mammography screening pro-

grams, suggesting benefits in collaborat-

ive reading models (2). Similar results

have been reported by Kim et al. and

Dembrower et al., who demonstrated

improved detection performance and po-

tential reduction in radiology workload in

simulated and retrospective scenarios

(3,4). In a population-based cohort, Ma-

rinovich et al. reinforced the relevance of

AI in organized mammography screening

programs, highlighting its potential to

affect detection,recall and operational

efficiency (5).

In the area of colorectal cancer, the

evidence-base literature shows a consis-

tent contribution of AI to increase the

detection of precursor and neoplastic

lesions during colonoscopy. Wang et al.

demonstrated that a real-time automatic

system increased polyp and adenoma

detection rates in a randomized prospec-

tive trial (6). Liu et al. confirmed a

similar gain with AI-assisted colonosco-

py, especially in increasing adenoma

detection rates (7). In addition, Kudo et

al. showed that intelligent systems can

improve endoscopic identification of co-

lorectal neoplasias, while Wallace et al.
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They highlighted the impact of AI in

reducing missed lesions in tandem colono-

scopy (8,9). In the histopathological field,

Yoshida et al. demonstrated the feasibility

of automated classification of colorectal

biopsies on digital slides, expanding the

role of AI beyond real-time endoscopy (10).

In cervical cancer screening, the

selected studies indicate that AI can

increase efficiency and maintain good

discriminatory ability in large-scale sett-

ings. Bao et al. demonstrated the clinical

applicability of AI-assisted cytology sys-

tems for detection of cervical intraepithe-

lial neoplasia or cancer, including in a

multicenter observational study (11). In a

population-based cohort involving appro-

ximately 0.7 million women, the same

authors reinforced the operational feasibi-

lity of the technology in extensive scree-

ning programs (12). Wentzensen et al.

added evidence that deep learning—based

automation applied to dual stain cytology

may improve efficiency and maintain high

diagnostic accuracy in the cervical scree-

ning context (13).

In lung cancer, the combined dataset
shows that AI has been applied to both
CT

Low-dose computerized tomography for

chest radiography, with potential to exp-

and the detection of suspicious findings.

Ardila et al. developed a three-

dimensional deep learning model for

low-dose tomographic screening, with

high discriminative performance on a

dataset derived from the National Lung

Screening Trial (14). Huang et al. showed

that deep learning methods can also

contribute to risk estimation in follow-up

examinations, refining stratification in

screening programs (15). In chest radio-

graphs, Ueda et al., Nam et al., and

Homayounieh et al. showed that AI

support can increase the ability to detect

pulmonary nodules or suspicious findin-

gs, including in check-up populations and

in multicenter studies with human readers

(16-18).

In dermatologic diagnosis, AI also

showed impressive results. Esteva et al.

showed that deep neural networks can

achieve dermatologist-level performance

in classifying malignant skin lesions from

clinical images (19). Brinker et al. and

Maron et al. reinforced this finding by

demonstrating the superiority of convol-

utional models in tasks of

http://www.revistacientificaipedss.com


4

ISSN: 2764-4006 | www.revistacientificaipedss.com

dermatoscopic classification and multic-

lass models when compared with groups

of dermatologists, highlighting the high

potential of AI to support early recognit-

ion of skin cancer (20,21).

Other studies from the database

indicate the expansion of AI into more

complex and emerging diagnostic scena-

rios. Korfiatis et al. showed that an

automated model trained on a large

database of CT scans was able to detect

pancreatic cancer in diagnostic exams and

also identify relevant changes in visually

hidden prediagnostic exams (22). In pro-

state, Netzer et al. and Cai et al. showed

that deep learning systems applied to

magnetic resonance imaging can detect

and segment clinically significant prost-

ate cancer with promising performance,

including in external and independent

cohorts (23,24). Meanwhile, Klein et al.

clinically validated a multi-cancer test

based on methylation supported by mac-

hine learning, broadening the discussion

on AI applied to early detection via

blood-based biomarkers (25).

Although the findings gathered are
promising, the database itself shows het-
erogeneity regarding the design of the

studies, evaluated populations, diagnostic

modalities, algorithms used, and reported

outcomes. Part of the studies emphasizes

classic metrics of

accuracy, as sensitivity,

specificity and the area under the curve,

while others value impact on care flow,

reduction of workload, decrease in mis-

sed injuries, or integration between AI

and human specialists (1-25). This met-

hodological diversity reinforces the need

for a critical synthesis of the available

evidence.

In light of this, this systematic rev-

iew aims to analyze the applications of

Artificial Intelligence in the early diagn-

osis of cancer, with an emphasis on three

core dimensions: diagnostic accuracy,

comparison between algorithmic perfo-

rmance and human assessment, and the

potential clinical impact of these tools in

different oncologic settings. By bringing

together studies on breast, colorectal,

cervix (cervical), lung, skin, pancreas,

prostate, and multicancer tests, this rev-

iew seeks to provide an integrated and

scientifically consistent view of the con-

temporary role of AI in early cancer

detection.

METHODOLOGY

http://www.revistacientificaipedss.com
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This is a qualitative and descriptive

systematic literature review, developed

with the aim of analyzing applications of

Artificial Intelligence in the early diagn-

osis of cancer, with an emphasis on

diagnostic accuracy, comparisons betw-

een algorithmic systems and human eva-

luators, and the potential clinical impact

of these tools in different oncological

contexts.

The search strategy was structured to

identify original studies investigating the

use of Artificial Intelligence,machine le-

arning or deep learning in screening

settings, diagnostic triage, early detection,

or decision support in oncology. The

bibliographic search focused on internat-

ionally recognized databases, prioritizing

studies that could be traced in PubMed/

MEDLINE and in high-impact scientific

journals that are indexed. For the prepar-

ation of this review, articles related to the

following thematic axes were considered:

breast cancer, colorectal cancer, cervical

cancer, lung cancer, skin cancer, pancrea-

tic cancer, prostate cancer, and multi-

cancer tests based on molecular biomark-

ers.

The descriptors and search terms

were combined in English, using Boolean

operators, and incorporating expressions

such as: “artificial intelligence”, “mac-

hine learning”, “deep learning”, “early

cancer detection”, “cancer screening”,

“diagnostic accuracy”, “clinical impact”,

“breast cancer”, “colorectal cancer”,

“cervical cancer”, “lung cancer”, “skin

cancer”, “pancreatic cancer”, “prostate

cancer”, and “multi-cancer early detect-

ion”. The strategy was refined to priorit-

ize studies that presented diagnostic per-

formance data, comparison with human

experts, or clinical and operational repe-

rcussions of applying AI.

The following were adopted as inc-

lusion criteria: original studies published

in indexed scientific journals; research

focused on the application of AI to early

diagnosis, screening, or diagnostic triage

of neoplasms; studies that presented ob-

jective performance metrics, such as

sensitivity, specificity, accuracy, area

under the curve, detection rate, reduction

in missed lesions, or impact on care

workflow; investigations involving co-

mparison between AI and human specia-

lists or hybrid decision models; and

articles fully
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compatible with the thematic scope of

this review. Studies with different meth-

odological designs were included, such as

prospective trials, studies

retrospective cohort studies, multicenter

studies for diagnostic validation, clinical

simulations, and independent external

validations.

Review articles, editorials, letters to

the editor, comments, consensus statem-

ents without original data, studies exclu-

sively prognostic or therapeutic, publica-

tions with no direct relationship to early

diagnosis, cancer screening or triage, as

well as work in which the application of

AI was not associated with measurable

diagnostic outcomes were excluded. Du-

plicate studies and bibliographic refere-

nces with inconsistency

and publications for which adherence to

the central theme could not be confirmed

with confidence were also excluded.

After the screening and bibliographic

cleaning stage, a final database of 25

original studies was established; all were

real, traceable, and

methodologically compatible with the
review’s objectives. The selected studies
were then submitted to standardized inf-
ormation extraction, including: author
and year of publication,

country of study, type of cancer, study

design, sample, diagnostic modality eva-

luated, AI tool used, comparator adopted,

accuracy metrics and main clinical or

operational findings.

For analytical purposes, the studies

were organized into thematic axes, acco-

rding to the modality of AI application

and the type of neoplasia studied. Subs-

equently, the findings were synthesized in

a narrative and critical manner, conside-

ring three main dimensions: the diagnos-

tic performance of the AI, the comparison

between AI and human specialists, and

the potential clinical impact in the context

of early cancer diagnosis. Owing to

heterogeneity across methodological de-

signs, algorithm types, analyzed popula-

tions, diagnostic modalities, and reported

outcomes, no single quantitative meta-

analysis was proposed; instead, a syste-

matic qualitative synthesis of the evide-

nce was chosen.

The review aimed to preserve met-

hodological rigor, traceability of the ref-

erences, and adherence to the study’s

central objective, enabling a broad and

scientifically consistent analysis of the

role
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the impact of contemporary Artificial Intel-

ligence in the early diagnosis of cancer.

RESULTS

comparison with human experts or with

conventional diagnostic workflows. The

most frequently reported outcomes were

sensitivity, specificity, overall accuracy,

Twenty-five original studies were

included, distributed across eight main

areas of application of Artificial Intellig-

ence in the early diagnosis of cancer:

breast cancer, colorectal cancer, cervical

cancer, lung cancer, skin cancer, pancrea-

tic cancer, prostate cancer, and multican-

cer blood tests. Overall, the studies sho-

wed that AI performed better in settings

with large volumes of training data, inte-

gration with standardized imaging exams,

and

area under the curve, detection rate, rate

of missed lesions, and impact on workl-

oad. Taken together, the studies suggest

that AI had greater translational maturity

in mammography, colonoscopy, cervical

cytology, and lung screening scenarios,

while pancreas, prostate, and multicancer

tests appear as promising areas but are

still more heterogeneous in terms of

validation

clinical.

Table 1. Summary of the Main Results by Thematic Axis

Axis Studies Modality
Central findings

thematic Of the base Main

Reduction of false positives and false
negatives, improved accuracy in comb-
ined models, and potential reduction of
reading burden

Increase in the detection rate of polyps/
adenomas, reduction in the rate of missed
lesions, and support for neoplastic char-
acterization

Good sensitivity and specificity, improved
efficiency and feasibility in large-scale
screening

Colonoscopy and
digital pathology

Mammography

Cytology and dual
stain

Colorectal
cancer

Breast
cancer

Uterus
Cervix

5

5

3
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Axis
thematic

Studies
From the base

Modality

primary
Central findings

Lung cancer

Lung
5 LDCT and chest ra-

diography

Increased discriminative performance, supp-
ort for nodule detection, and improved assis-
ted reading

Cancer of
Skin

3 Clinical image and
dermatoscopy

Comparable to or better performance
than dermatologists in classification
tasks

Cancer of
pancreas 1 Computed tomog-

raphy

Detection of diagnosed disease and of
hidden abnormalities in prediagnostic
examinations

Cancer of
prostate 2

Magnetic

Resonance

Automated detection of clinically
significant cancer with promising
performance in external cohorts

Tests
Multicancer

1 Methylation/cfDNA
High specificity, good prediction of the site
of origin, and detection of multiple tumor
types

Axis 1. Artificial Intelligence in Breast
Cancer

The five studies on breast cancer

formed one of the most consistent blocks

of the evidence base. McKinney et al.

demonstrated that an AI system for

mammography was able to reduce false

positives and false negatives in datasets from the

United Kingdom and the United States, while also

maintaining performance that was not lower in

double reading simulation, with an 88%

reduction in the second reader’s workload

(1). Schaffter et al. showed that no single

algorithm outperformed radiologists on its

own, but that using a combined ensemble

with human assessment improved overall

accuracy in a single-reading setting (2).

Kim et al. and Dembrower et al. reinforced

the potential of AI to increase cancer

detection and reduce recall false positives

or operational workload in retrospective and

http://www.revistacientificaipedss.com
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simulation (3,4). In a population cohort,

Marinovich et al. expanded the discussion

by showing that AI performance can be

analyzed in a real-world context of orga-

nized screening, with implications for

detection,recall and workload (5). In

summary, studies in this domain suggest

that the greatest contribution of AI in

breast cancer is not only isolated algori-

thm performance, but its integration with

the radiologist and the reorganization of

the reading workflow.

Axis 2. Artificial Intelligence In

detection of colorectal neoplasms

The colorectal axis brought together

five studies focusing on AI-assisted col-

onoscopy and digital pathology. Wang et

al. and Liu et al. demonstrated an increa-

sed detection rate of polyps and adeno-

mas in colonoscopy with real-time aut-

omatic systems (6,7). Kudo et al. showed

that AI can also support endoscopic

identification of neoplasms, expanding

the value of the tool beyond simple visual

detection (8). Wallace et al. presented one

of the most relevant findings from the

base in this axis, by showing an approx-

imately twofold reduction in the rate of

missed lesions, reinforcing the usefulness

ofAI in reducing perceptual errors of

small and subtle lesions (9). In digital

pathology, Yoshida et al. demonstrated

the feasibility of automated histological

classification of colorectal biopsies, ind-

icating that the impact of AI may extend

to both endoscopic examination and his-

topathological confirmation (10). Taken

together, the results suggest that this is

one of the scenarios with the greatest

potential for indirect preventive impact,

since improvements in adenoma detection

and reduction of miss rate may translate

into colorectal cancer prevention over

time.

Axis 3. Artificial Intelligence in The
screening of cervical cancer

The three studies in this axis showed

that AI can be applied with good perfor-

mance to cervical cytology and the aut-

omation of complementary tests. Bao et

al. demonstrated, in a multicenter study,

that AI-assisted cytological reading dete-

cted 92.6% of CIN2 cases and 96.1% of

CIN3+ cases, with sensitivity equivalent

to or higher than manual reading and

greater specificity in some comparisons

(11). In a large-scale population-based

cohort, the same group further reinforced

the feasibility of implementation in broad

screening programs (12). Wentzensen et

al.

http://www.revistacientificaipedss.com
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they showed that automation based on deep

learning applied to dual stain cytology

achieved good accuracy with improved

operational efficiency (13). These findings

indicate that, in cervical cancer, the main

strength of AI lies in combining

scalability,

standardization, and consistent perform-

ance, which may be particularly relevant

in contexts with limited specialist avail-

ability.

Axis 4. Artificial Intelligence in Lung

Cancer

Studies on lung cancer have demo-

nstrated the use of AI in both low-dose

computed tomography and chest radiog-

raphy. Ardila et al. developed a three-

dimensional model for LDCT screening

with an AUC of 94.4% in 6,716 cases

from the National Lung Screening Trial

and similar performance in independent

validation, along with a reduction in false

positives and false negatives in a reader

study when prior exams were not availa-

ble (14). Huang et al. showed that deep

learning methods can contribute to risk

stratification during follow-up screening

(15). Ueda et al., Nam et al., and Homa-

younieh et al. evidenced improved detec-

tion of nodules or

Suspected findings on chest radiographs

supported by AI, including in a check-up

population and in a multicenter setting

(16-18). Thus, the results suggest that AI

in the lungs operates on two levels:

increased discriminative accuracy in sc-

reening examinations and support for

interpretation in more accessible modali-

ties, such as radiography.

Axis 5. Artificial Intelligence in The

skin cancer classification

The three studies in the dermatology

axis showed high performance of deep

neural networks in classifying malignant

skin lesions. Esteva et al. demonstrated

dermatologist-level performance based

on 129,450 clinical images and showed,

in specific tasks, that the model’s ROC

curve exceeded the midpoint of most of

the specialists evaluated (19). Brinker et

al. reported superiority of the model over

136 of 157 dermatologists in a classifica-

tion task of dermatoscopic melanoma

(20). Maron et al. reinforced this pattern

by demonstrating systematic outperfor-

mance of dermatologists in a multiclass

task (21). Taken together, the results

suggest that AI has strong capability to

support screening
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dermatological, especially in contexts

that require prioritizing suspected lesions

and standardizing visual recognition.

Axis 6. Artificial Intelligence in Pan-

creatic Cancer

The study by Korfiatis et al.

stood out for addressing one of the most

challenging scenarios in early cancer

diagnosis. The automated model, trained

on a large database of CT scans, showed

high accuracy and performance that gen-

eralized for detecting pancreatic ductal

adenocarcinoma in diagnostic imaging

and, of particular relevance, managed to

detect visually occult disease on pre-

diagnostic CT scans with an accuracy of

0,84, AUROC of 0,91, sensitivity of 0,75,

and specificity of 0,90, up to a median of

475 days before the clinical diagnosis

(22). This was among the most signific-

ant findings of the dataset in terms of

potential for diagnostic anticipation, alt-

hough it still requires prospective valida-

tion.

Axis 7. Artificial Intelligence in The

magnetic resonance imaging of the prostate

The two studies on the prostate sho-
wed that deep learning systems applied to
magnetic resonance imaging can

detect clinically significant cancer with

promising performance. Netzer et al.

demonstrated the applicability of a prev-

iously validated system in independent

and external cohorts, supporting discuss-

ion about transferability between institu-

tions (23). Cai et al. showed that a fully

automated model achieved performance

not different from that of radiologists in

detecting clinically significant prostate

cancer on multiparametric MRI (24).

Although this line of research is still less

represented in the dataset, the findings

point to the growing usefulness of AI in

reading, segmentation, and prioritization

of suspicious findings in the prostate.

Axis 8. Blood-Based Multicancer Tests

in blood biomarkers

Klein et al. provided the main evid-

ence for the multicancer blood testing

axis. In the independent validation set,

the methylation- and machine learning-

based test included 4,077 participants,

achieved specificity of 99.5%, overall

sensitivity of 51.5%, and accuracy of

88.7% for predicting the tissue of origin

among cases that were truly positive,

with detection of cancer signals in more

than 50 tumor types (25). The results

support the feasibility ofthe test as

http://www.revistacientificaipedss.com
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complementing the screening programs

that already exist, although sensitivity at

early stages and large-scale population

implementation still require critical ana-

lysis.

Integrative Synthesis of Results

The integrated analysis of the 25

studies showed that AI demonstrated a

more mature performance and a more

tangible impact in breast, colorectal, cer-

vical, and lung contexts, in which evide-

nce of diagnostic gain, reduction of perc-

eptual errors, or improved care flow was

more frequently demonstrated. In skin,

pancreas, prostate, and multi-cancer bi-

omarkers, the results were also promising,

but with greater methodological heterog-

eneity and a smaller number of studies.

Overall, the evidence suggests that AI

tends to produce better results when used

as a support tool or in integration with

human clinical judgment, rather than ne-

cessarily as a complete substitute for the

specialist.

DISCUSSION

The results of this systematic review

show that Artificial Intelligence has been

playing an increasingly important role in

the early diagnosis of cancer, particularly

in scenarios in which interpreting tests

depends on intensive reading, recognition

of subtle patterns, and large volumes of

data. The analyzed base shows that the

application of AI is not limited to increa-

sing isolated diagnostic accuracy, but also

extends to reducing false positives and

false negatives, decreasing missed lesio-

ns, supporting risk stratification, and

potentially optimizing the care workflow

in different oncologic contexts (1-25). In

general terms, studies suggest that the

main contemporary contribution of AI is

not necessarily in replacing the specialist,

but in enhancing the consistency, operat-

ional efficiency, and sensitivity of diag-

nostic processes.

Among the most robust findings in

the database are results obtained in breast,

colorectal, cervical, and lung cancer. In

mammography, studies by McKinney et

al., Schaffter et al., Kim et al., and

Dembrower et al. showed that AI can

reduce diagnostic errors and support

radiology reading, with a positive impact

on performance and workload (1-4). This

pattern is clinically relevant because

mammography is a widely used exam in

population screening and is strongly inf-

luenced by variability

http://www.revistacientificaipedss.com


13

ISSN: 2764-4006 | www.revistacientificaipedss.com

interobserver, mammographic density,

and perceptual fatigue. Thus, the potent-

ial benefit of AI in this setting stems not

only from algorithmic performance, but

also from its ability to act as a second

reader, a triage mechanism, or a case-

prioritization system. The population st-

udy by Marinovich et al. reinforces this

perspective by showing that analysis of

AI in organized screening programs ne-

eds to consider not only traditional accu-

racy metrics, but also its effects on recall,

detection, and system efficiency (5).

In the colorectal axis, the baseline data

perhaps show one of the clearest relations-

hips between algorithmic performance and

possible indirect clinical benefit. Studies on

AI-assisted colonoscopy have shown an

increase in polyp and adenoma detection

rates and a reduction in the rate of missed

lesions (6-9). This aspect is particularly

important, because the identification of

adenomas and precursor lesions directly

affects the prevention of colorectal cancer.

Unlike other contexts in which AI improves

mainly classification or triage, in colonos-

copy the gain may have an impact on

primary and secondary prevention of neop-

lasia. In addition, the study by Yoshida et

al. expands this discussion by demonstrat-

ing that AI

It can also support the histopathological

stage, suggesting a more integrated diagno-

stic pathway between endoscopy and digital

pathology (10). From a translational stan-

dpoint, this is one of the strongest axes of

the foundation.

In cervical cancer screening, the

studies by Bao et al. and Wentzensen et

al. indicate that AI has special value in

contexts that require scalability, standar-

dization, and high diagnostic throughput

(11-13). The ability to automate cytology

reading and complementary tests with

good accuracy is strategically relevant in

health systems facing shortages of cytop-

athologists or large volumes of examinat-

ions. In this sense, AI can represent a tool

for expanding qualified access to screen-

ing, provided that it is consistently valid-

ated in diverse populations. The strength

of this axis lies less in substitution of

the specialized

interpretation and more in creating more

efficient workflows that are less vulnerable

to human variability.

In lung cancer, the foundation demo-

nstrates two complementary fronts for clin-

ical application: the use of AI in low-dose

computed tomography for screening and its

use as support
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the reading of chest radiographs (14-18).

The model by Ardila et al. showed high

discriminatory performance in LDCT,

while Huang et al. highlighted the poten-

tial of AI in risk stratification during

follow-up. Ueda, Nam, and Homayounieh

also demonstrated practical utility in

radiography, a more accessible and wid-

ely used modality. These findings suggest

that lung AI may be used in both struct-

ured screening settings and broader dia-

gnostic care contexts, supporting the

early identification of suspicious nodules.

Even so, this line of inquiry requires

careful interpretation, as different studies

used different populations, study designs,

and outcomes, limiting direct comparis-

ons between models.

Studies on skin cancer, although

numerically smaller, reveal a consistent

pattern of high performance by deep

neural networks in visual classification

tasks (19-21). Esteva, Brinker, and Maron

demonstrated results comparable to or

better than those of dermatologists across

different settings. These findings reinforce

the potential of AI as a triage tool and

diagnostic support in dermatology,

especially in environments with high dem-
and and the need to prioritize suspicious
lesions. However, it is necessary

Recognizing that a large part of this

performance was assessed on selected

image bases or in specific classification

tasks, which calls for caution when dire-

ctly extrapolating to everyday clinical

practice, characterized by variability in

lighting, image quality, anatomical con-

text, and phenotypic diversity.

The axes of the pancreas, prostate,

and multicancer testes make an important

contribution to the discussion about the

future of AI-assisted cancer diagnosis.

The study by Korfiatis et al. draws

attention by demonstrating the capacity to

detect changes related to pancreatic duc-

tal adenocarcinoma even in visually occ-

ult prediagnostic examinations (22). This

finding is particularly striking because

pancreatic cancer is often diagnosed in

late stages and has an unfavorable prog-

nosis. In the prostate, the studies by

Netzer et al. and Cai et al. suggest that AI

can contribute to the detection and seg-

mentation of clinically significant cancer

in magnetic resonance imaging, with the

potential to improve standardization acr-

oss centers and support readers at differ-

ent experience levels (23,24). Meanwhile,

the study by Klein et al. broadens the

discussion by shifting AI to the field of

biomarkers
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multicancerous bloodlines, showing high

specificity and good prediction of the tissue

of origin (25). Although these findings are

promising, the evidence is still less extens-

ive and more heterogeneous than in the

areas of breast, colon, cervix uteri, and

lung.

From a methodological standpoint,

one of the main strengths of this database

is the presence of multicenter studies,

population-based cohorts, independent

validations, and prospective trials in key

areas of early diagnosis

(1,2,6, 11,12,14,17,25). This set provides

greater scientific density to the review

and reduces the risk of an analysis overly

based on experimental laboratory results.

Another strength is the diversity of dia-

gnostic scenarios included, covering ra-

diological imaging, endoscopy, cytology,

digital histopathology, magnetic resona-

nce imaging, and molecular tests. This

breadth makes it possible to understand

AI not as a tool restricted to a single

modality, but as a cross-cutting platform

to support oncologic diagnostic decision-

making.

However, the database also has im-

portant limitations. The first is the hete-

rogeneity among the studies. There is a

wide variation in the type of cancer,

methodological design, sample size, em-

ployed algorithm, assessed outcomes, and

used comparators. While some studies

focus on sensitivity, specificity, and AUC,

others emphasize detection rate,miss rate,

recall or operational impact (1-25). This

variability makes it difficult to perform an

aggregated quantitative synthesis and re-

quires a more narrative and critical inter-

pretation of the results. The second limit-

ation concerns external validity. Many

models were trained and validated in

populations specific with

equipment, protocols, and particular dis-

ease prevalences, which may limit their

generalizability to other clinical settings.

The third limitation is that high algorit-

hmic performance does not automatically

equate to sustained clinical benefit. In

several studies, the gain was demonstra-

ted in retrospective, simulated, or specific

tasks, but additional data are still needed

on real-world implementation, cost-

effectiveness, integration into the workf-

low, professional acceptability, and the

impact on patient-centered outcomes.

Another critical issue concerns the
balance between sensitivity and specific-
ity. In cancer screening, increasing sensi-
tivity can
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It is desirable to reduce diagnostic losses,

but this cannot happen at the expense of

an explosion of false positives, unneces-

sary additional tests, and increased anxi-

ety for the patient. The database suggests

that some systems can improve this

balance, particularly in breast and cervi-

cal cancer (1-4,11-13), but this result is

not universal. In multi-cancer and lung

contexts, for example, interpreting the

clinical utility needs to take into account

prevalence, baseline risk, and the practi-

cal consequences of false alarms.

The clinical implications of this rev-

iew are relevant. First, the studies support

that AI already has sufficient maturity to

act as a support tool in specific diagnostic

scenarios, especially in mammography,

colonoscopy, cervical cytology, and the

reading of thoracic examinations (1-18).

Second, the results suggest that the best

current model for integration is the coll-

aborative one, in which AI and the human

specialist operate in a complementary

manner. This integration tends to be safer

and more clinically acceptable than full

replacement models. Third, AI may have

a particular impact on health systems with

limited specialists, high care demand, and

the need for

diagnostic scalability, provided it is ac-

companied by local validation, staff trai-

ning, and appropriate governance.

From a scientific perspective, the

findings of this review also indicate

priorities for future research. More pros-

pective and pragmatic studies are needed,

with standardized comparisons between

algorithms, validations

multicenter studies in diverse populations

and cost-effectiveness analyses. It is also

essential to expand investigations into

algorithmic biases, model explainability,

interoperability with clinical systems, and

regulatory criteria for safe adoption. In

emerging areas, such as pancreas, prost-

ate, and multicancer blood tests, the next

step should not be merely to demonstrate

technical performance, but to clarify at

what point along the care pathway these

tools deliver real clinical value.

Taken together, the analyzed body of

evidence supports the interpretation that

Artificial Intelligence is a technology with

concrete potential to transform the early

diagnosis of cancer, especially when used in

an integrated way with specialized clinical

reasoning. Its greatest benefits appear to

occur in settings with high
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reading load, need for standardization,

and potential preventive or operational

impact. At the same time, methodological

heterogeneity and implementation chall-

enges indicate that the advancement of AI

in diagnostic oncology should be acco-

mpanied by rigorous validation, ongoing

critical evaluation, and responsible clini-

cal incorporation.

CONCLUSION

This systematic review showed that

Artificial Intelligence has established a

significant role in the early diagnosis of

cancer, with promising applications acr-

oss multiple diagnostic settings, including

mammography, colonoscopy, cervical

cytology, computed tomography, chest

radiography, dermoscopy, magnetic res-

onance imaging, and multicancer blood

tests. Overall, the analyzed evidence

demonstrated that AI can improve diag-

nostic accuracy, reduce perceptual errors,

increase detection rates, decrease missed

lesions, and contribute to greater operat-

ional efficiency in oncology care workf-

lows.

The results were more consistent

across breast, colorectal, cervical, and

lung cancer axes, in which more robust

evidence of high diagnostic performance

and potential clinical or organizational

impact was observed. In skin, pancreas,

prostate, and multicancer test cancers, the

findings were also favorable, although

characterized by greater methodological

heterogeneity and a smaller volume of

studies. This distribution suggests that the

translational maturity of AI still varies

depending on the type of cancer, the

diagnostic modality, and the stage of

clinical validation of the tools.

Critical analysis of the database indic-

ates that the greatest contemporary potential

of AI does not necessarily lie in replacing

the human specialist, but rather in acting as

a complementary decision-support tool for

case triage, prioritization, and diagnostic

standardization. Collaborative models be-

tween AI and healthcare professionals have

proved particularly relevant, as they comb-

ine algorithmic pattern-recognition capabil-

ity with contextualized clinical judgment,

enabling safer and more applicable integra-

tion into real practice.

On the other hand, the review also
showed that the advance ofAI in
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diagnostic oncology still requires caution.

The heterogeneity among study designs,

populations, algorithms, comparators, and

outcomes limits broad generalizations and

reinforces the need for external validati-

ons, prospective studies, cost-

effectiveness analyses, and assessment of

the impact on patient-centered outcomes.

Isolated technical performance, although

important, is not sufficient to ensure

sustained clinical benefit without approp-

riate incorporation into the care context.

In light of this, it is concluded that

Artificial Intelligence represents a tool

with high scientific and clinical potential

for the early diagnosis of cancer, with the

ability to progressively transform diagn-

ostic practices across different specialties.

Its use, however, should be guided by

rigorous validation, responsible integrat-

ion into clinical workflows, and ongoing

performance evaluation in real-world set-

tings. The consolidation of this technol-

ogy in oncology will depend not only on

algorithmic refinement, but also on its

ability to produce measurable, safe, and

equitable clinical value for patients and

health systems.
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