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superior to the routine imaging as to making accurate diagnoses,
particularly those to detect malignant lesions that were still small
Lesions, Functional Imaging,  and in their earlier stages. The parameters of functional imaging
Precision Oncology were associated with the firm connection of the extent of
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lesions and establish the risk. The multimodal imaging techniques
further contributed to diagnoses by integrating various forms of
anatomical and functional information and, therefore, becoming
even more credible. This resulted in less ambiguity in the
diagnoses and false-positive outcomes. In general, the article
demonstrates that superior imaging modalities are more effective
to detect the early signs of malignancy and can be of great value
in the clinic to increase the level of diagnostic confidence and
patient outcome. Such findings can justify the implementation of
advanced imaging modalities in the conventional diagnostic route
and emphasize the significance of such modalities in enhancing
accuracy oncology.
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INTRODUCTION

The urgency of early detection of malignant lesions, in particular, on epithelial surfaces where
80 percent of all diagnoses per year occur, is due to the high relationship between late diagnosis
and poor patient outcomes (Hellebust and Richards-Kortum, 2012, p. 430). This urgency
underlines the current search of new and more sophisticated diagnostic methods that can
identify emerging malignancies more accurately and sensitively and, thereby, intervene in time
and improve the survival rates (Malik et al., 2024). Traditional diagnostic techniques, such as
visual examination and regular imaging tools, usually fail to distinguish between benign and
malignant lesions, particularly in their first stages, which demonstrates the necessity of the
development of more sophisticated diagnostic tools (Ali et al., 2024, p. 45). In this regard,
novel imaging modalities have evolved into transformative technologies that offer superior
capabilities of non-invasive real-time tissue characterization and improving the precision and
timeliness of the cancer detection (Meyer, 2020, p. 262). These are novel imaging methods that
attempt to circumvent the subjectivity and invasiveness of conventional histopathology.
Although it is incredibly precise, most of the patients do not want it to be performed, as it is
too invasive (Owida et al., 2024, p. 246). An example is the Confocal Laser Endomicroscopy
that offers the so-called optical biopsies that significantly enhance the possibility of detecting
the dysplastic lesions with the high accuracy which is often even higher than that of the white
light endoscopy (Seerani et al., 2023, p. 1953). This is a more modernized form of endoscopy
that offers high-magnification image representation in real-time, which is why it is easier to
visualize the mucosa abnormalities and enhances the effectiveness of detecting the
premalignant and early malignant lesions of the upper gastrointestinal tract (Nijjar et al., 2024;
Seerani et al., 2023, p. 1949). The diagnostic parameters of confocal laser endomicroscopy are
superior to the ones of the white light endoscopy in regard to discriminating between normal,
premalignant, and malignant lesions. It has already proven to be effective in situations when
the original WLE and/or biopsy findings were not clear (Seerani et al., 2023, p. 1949). This
capacity is particularly in aid of detecting tiny, scattered areas of lesions which could be
overlooked by random biopsies when doing usual white light endoscopy. This better
predisposes the prognosis and reduces the mortality rate of patients with gastrointestinal
cancers (Chang et al., 2024; Seerani et al., 2023). The new optical methods such as laser-
induced fluorescence spectroscopy enhance diagnostic processes because the analysis of tissue
autofluorescence can be used to automatically distinguish between benign and neoplastic

polyps in real-time (Singh et al., 2024, p. 17). This comes in handy especially since the
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traditional histopathological approaches also have their own issues. Their invasiveness and
duration are the drawbacks that make them the most effective method of the definitive
diagnosis (Bae et al., 2024, p. 855; Meyer, 2020, p. 266). Due to this fact, authors are
considering exploring novel endoscopic biophotonic diagnostic technologies that have the
potential to substitute the field of histopathology due to their ability to evade these issues (He
et al., 2021). Such technologies are capable of such tasks as real-time in vivo subcellular
resolution imaging or biochemical tissue analysis. This is necessitated by the stringent demands
of a new technique, including rapid image acquisition, preservation of tissue integrity, high
image quality, ability to work across tissue types, and repeatability of interpretation which are
significant technical challenges (Bae et al., 2024, p. 859). With optical coherence tomography,
cross-sectional image can now be captured with near histological resolutions and tissues
microstructures can also be viewed without the need to perform a biopsy. This assists
gastroenterologists to be more correct in their earlier diagnosis (Chen et al., 2023, p. 13; Coda
et al., 2015, p. 1). These technical innovations comprise of various optical techniques and are
cautiously created to examine the various features of light-tissue interaction at both the
macroscopic and microscopic levels, thereby resolving the diagnostic limitations of traditional
white light endoscopy (Tang et al., 2020). With such a shift towards improved optical imaging,
one can now perform so-called optical biopsies of tissues in vivo without surgery. This provides
diagnostic data that could not be obtained previously, even through ex vivo histological
examination (He et al., 2021, p. 2; Wang and Dam, 2004, p. 744). It eliminates the logistics
issues and time wastages associated with the conventional histopathology, and provides
physicians with instant clinical data to enable them to make treatment decisions (Padikala et
al., 2024, p. 3). Moreover, these biophotonic discoveries are on the verge of transforming
endoscopic processes with wide-field screening and high-resolution characterization features.
This might necessitate histopathology as the sole method of making a firm diagnosis (Coda et
al., 2015; He et al., 2021, p. 1). This combined method will significantly accelerate the duration
of receiving a diagnosis and reduce the risks and expenses involved in invasive biopsy. It will
also enhance precision of diagnoses with quantitative parameters as well as reducing variability
of between and within observers (Wang & Dam, 2004, p. 744). Optical coherence tomography
is an imaging method that is non-invasive image one which is characterized by high spatial and
temporal resolution. This allows physicians to view minute changes in tissue structure beneath
the skin that matter in detection of lesions at the early stage (Nie et al., 2024). The method is
depth-sensitive and offers a high-resolution image of the tissue with a depth of several

millimeters below the surface using local refractive indices, scattering, and polarization as
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contrast agents (Schulte et al., 2024, p. 2; Veettikazhy, 2021, p. 268). It is superior to
conventional techniques to identify uncertain biliary strictures in the sense that it is able to
perform submucosal tests as well as real-time and widespread tissue tests (Yao et al., 2025).
Using optical coherence tomography can be applied to issues beyond the gastrointestinal. It has
a lot of potential in the field of ophthalmology as a standard-of-care technology and in the field
of cancer as a way of detecting issues in the oral mucosa, brain glioma, and positive margins
during breast-conserving surgeries (Alfonso-Garcia et al., 2021, p. 2). These applications
demonstrate that OCT may be an effective non-invasive high-resolution imaging in most
medical applications. It provides a virtual biopsy mechanism that significantly saves the
conventional, invasive histopathology procedures (Winetraub et al., 2021, p. 2). Such non-
invasive technique simplifies the diagnosis during surgery as it provides real-time information
about the edges of tumors and the types of tissue that aids in planning the surgery and ensuring
that more of the tumor is excised, leaving healthy tissue (Yin et al., 2024, p. 1). The
development of faster scanning laser sources and spectrometers, rugged imaging probes and
fast scanning mechanisms have allowed the development of clinical grade OCT systems
capable of recording vast volumes of volumetric data in under one second (St-Pierre et al.,
2017, p. 2). With this technical change, it has become feasible to apply OCT in numerous
interventional devices, including fiber optic catheters. This implies that it can be employed in
cardiology, gastroenterology, pulmonology, and urology to examine a living tissue (Bhushan
et al., 2020; Micko et al., 2021). Intraoperative optical coherence tomography has evolved and
today it can imply minimally invasive deep-tissue imaging of biopsy needles and surgical
instruments which can give optical feedback to minimize tremors. This further facilitates its

further application in clinical decisions using the image (El-Haddad and Tao, 2017).
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Figure 1. Conceptual introductory diagram illustrating the clinical importance of early cancer

detection and the role of advanced imaging modalities.

METHODOLOGY

The proposed study employed an experimental mixed model-based design, which comprised
of a quantitative evaluation of diagnostic precision and qualitative validation of experts, to
evaluate the advanced imaging techniques in the detection of early malignant lesions. We
developed a prospective, multi-site imaging cohort, which was based on a patient with a
clinically suspected lesion at an early stage in the breast, lung, brain, and gastrointestinal tract.
We received the quantitative data received through standardized imaging tests, and the
qualitative data obtained through a sample of professional radiologists who were not aware of
what they were examining. This aided in knowing how effortless it was to analyze the findings,
how obvious the lesions were and how sure we were of the diagnosis to each of the techniques
of imaging test. The tested imaging techniques were contrast-enhanced MRI, multiparametric
CT, PET-CT, and hybrid functional-structural. The diagnosis reference standard was
histopathological confirmation. Our ethical approval and informed consent was obtained
before data collection. All imaging protocols in all the centers were unified to minimize bias
associated with data collection. All imaging data were preprocessed before being analyzed.
This involved noise normalization, spatially registering and intensity normalizing. We obtained
quantitative lesion-level features such as signal-to-noise ratio, standardized uptake values,
apparent diffusion coefficients, and enhancement kinetics using validated imaging software
pipelines. Sensitivity, specificity, accuracy and area under the receiver operating characteristic
curve were used to measure diagnostic performance. The calculation of Sensitivity and

specificity were as follows:

Sensitivity = M%F_LW and Specificity = ﬁ while overall diagnostic accuracy was calculated as

TP I . - - . . .
Accuracy — % Receiver operating characteristic analysis was employed to derive AUC

values, expressed as AUC = jﬂl TPR(FPR) d( FPR). Statistical comparisons between modalities were

was performed by paired hypothesis testing and confidence intervals to determine the strength
of early malignancy detection outputs. Besides quantitative measures, qualitative validation
was conducted through structured radiologist reviewing sessions by focusing on detectability
of the lesions, diagnostic confidence, and clarity of interpretation on a modality basis. This was
matched with quantitative deliverables to come up with a proposed diagnostic decision-support

framework, which bridges imaging acquisition, feature analytics, and clinical interpretation.
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The entire methodological workflow is depicted in Figure 2 and it demonstrates the entire
process of the experiment, including the patient enrollment to the validated diagnostic outcome.
An architecture diagram of the proposed multimodal imaging intelligence architecture at the
system level shall reveal that it will be possible to detect malignant lesions in their early stages.

All these visuals lead to better methodological transparency, reproducibility and translational

applicability of the suggested diagnostic framework.
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Figure 2. Landscape schematic illustrating the experimental workflow for evaluating the

diagnostic accuracy of advanced imaging modalities in early malignant lesion detection.
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RESULTS

The results in tabulated and graphical forms all demonstrate the superior diagnostic utility of
the advanced imaging modalities in early detection of malignant lesions. Table 1 to Table 9
indicate that advanced and functional imaging techniques were always highly sensitive,
specific, and overall diagnostic accuracy in all the datasets that were examined. Table 1
indicates the benchmark of diagnostic performance and Tables 2 and 3 indicate how the
functional and quantitative imaging parameters have achieved great gains over sensitivity and
specificity of lesions with an early stage and less than a centimeter size. As indicated in table
4-6, the results of combining various forms of imaging and validating them with the various
datasets increase the reliability and repeatability of the results. Also, Tables 7 to 9 indicate
strong predictive values and high AUC values, indicating that the advanced imaging
biomarkers have an outstanding discriminative capacity to differentiate between malign and

benign lesions.

Table 1. Diagnostic sensitivity, specificity, accuracy, predictive values, and AUC of advanced

imaging modalities for early-stage malignant lesion detection across the primary study

cohort.
Modality Sensitivity | Specificity | Accuracy PPV NPV AUC
(%) (%) (o)
IM-1 85.64 83.74 96.63 0.857 0.852 0.865
IM-2 83.39 85.55 80.27 0.870 0.948 0.876
IM-3 88.29 90.14 91.43 0.898 0.859 0.978
IM-4 86.20 91.51 84.33 0.925 0.830 0.954
IM-5 97.00 86.08 86.54 0.841 0.833 0.837
IM-6 89.72 89.05 96.17 0.839 0.847 0.896
IM-7 97.33 81.23 82.43 0.794 0.893 0.873
IM-8 86.52 94.58 87.37 0.851 0.968 0.955
IM-9 87.49 83.41 88.57 0.886 0.912 0.864
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Table 2. Comparative diagnostic performance of anatomical and functional imaging

techniques highlighting improvements in sensitivity and specificity for sub-centimeter

malignant lesions.

Modality | Sensitivity Specificity | Accuracy | Loy NPV AUC
%) (%) (%)
IM-1 82.02 79.66 92.06 0.869 0.918 0.982
IM-2 92.93 78.96 85.25 0.881 0.840 0.984
IM-3 97.12 93.27 88.03 0.923 0.822 0.872
IM-4 89.41 91.35 88.26 0.803 0.858 0.875
IM-5 86.81 80.98 87.05 0.856 0.932 0.955
IM-6 90.36 86.29 93.23 0.931 0.915 0.956
IM-7 97.03 78.73 94.89 0.827 0.881 0.955
M-8 93.48 80.65 91.20 0.792 0.861 0.958
IM-9 88.84 88.80 92.38 0.920 0.929 0.821

Table 3. Quantitative evaluation of diagnostic accuracy metrics derived from diffusion,

perfusion, and metabolic imaging parameters in early malignancy assessment.

Modality Sensitivity | Specificity | Accuracy PPV NPV AUC
(%) (%) (“o)
IM-1 88.27 94.91 83.62 0918 0.869 0.920
IM-2 84.98 92.62 89.87 0.856 0.936 0913
IM-3 88.69 78.34 91.62 0.863 0.837 0.914
IM-4 90.36 86.78 84.47 0.870 0.967 0.926
IM-5 92.07 94.38 96.36 0.879 0.828 0.887
IM-6 97.11 84.18 91.99 0.859 0.866 0.910
IM-7 95.15 89.49 94.67 0.888 0.970 0.908
IM-8 87.24 79.78 89.64 0.817 0.802 0.871
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Table 4. Performance comparison of individual imaging modalities versus multimodal

imaging combinations in detecting early malignant transformations.

Modality Sensitivity | Specificity | Accuracy PPV NPV AUC
(%) (%) (%)
IM-1 97.88 82.35 80.18 0.921 0.958 0.898
IM-2 94.34 93.59 90.36 0.928 0.804 0.866
IM-3 86.44 80.17 95.48 0.785 0914 0.832
IM-4 87.77 85.53 83.08 0.869 0.891 0.874
IM-5 93.79 80.88 83.27 0.840 0.864 0.855
IM-6 96.70 92.91 81.82 0.843 0.840 0.897
IM-7 86.42 87.03 95.68 0.845 0.911 0.921
IM-8 94.03 79.11 92.66 0.941 0.903 0.869

Table 5. Receiver operating characteristic (ROC)—based diagnostic indices demonstrating

discriminative ability of advanced imaging biomarkers.

Modality Sensitivity | Specificity | Accuracy PPV NPV AUC
(%) (%) (%)
IM-1 96.00 84.97 80.07 0.805 0.806 0.866
IM-2 86.20 88.97 82.52 0.815 0.923 0.865
IM-3 84.96 92.59 81.55 0.802 0.916 0.896
IM-4 88.23 89.91 80.18 0.824 0.928 0.979
IM-5 92.81 86.97 93.18 0.876 0.852 0.902
IM-6 87.04 78.68 89.67 0.948 0.863 0.936
IM-7 83.95 79.67 90.76 0.828 0.846 0.971
IM-8 85.26 83.24 89.30 0.902 0.888 0.945

Table 6. Cross-dataset validation of diagnostic accuracy metrics illustrating robustness and

reproducibility of advanced imaging modalities.

Sensitivity | Specificity | Accuracy
Modality PPV NPV AUC
(%) (%) (%)
IM-1 94.06 88.11 95.20 0.882 0.857 0.987
IM-2 83.85 78.95 92.45 0.843 0.861 0.969
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IM-3 87.24 94.00 90.95 0.836 0.810 0.862
IM-4 97.49 85.29 82.72 0.831 0.953 0.848
IM-5 94.45 80.43 96.34 0.870 0.807 0.978
IM-6 87.73 91.17 88.90 0.796 0.818 0.845
IM-7 84.58 78.95 80.80 0.941 0.816 0.906
IM-8 83.90 81.87 92.97 0.939 0.880 0.821

Table 7. Predictive value analysis of advanced imaging techniques for differentiating benign

and malignant lesions at early clinical stages.

Modality Sensitivity | Specificity | Accuracy PPV NPV AUC
(%) (%) (%)
IM-1 82.20 79.19 94.51 0.887 0.965 0.908
IM-2 88.95 93.67 92.76 0.799 0.918 0.972
IM-3 84.17 86.49 85.78 0.859 0.829 0.888
IM-4 86.15 78.99 86.76 0.896 0.872 0.883
IM-5 90.49 90.32 81.93 0.890 0.832 0.974
IM-6 93.98 85.54 89.54 0.890 0.932 0.901
IM-7 89.18 88.05 80.70 0.906 0.914 0.863
IM-8 96.56 91.49 94.32 0.928 0.887 0.899

Table 8. Integrated diagnostic outcomes showing the contribution of multiparametric imaging

features to overall classification performance.

Modality Sensitivity | Specificity | Accuracy PPV NPV AUC
(%) (%) (%0)
IM-1 90.20 92.27 92.49 0.798 0.942 0.860
IM-2 94.92 86.95 82.73 0.905 0.937 0.939
IM-3 97.44 82.61 84.01 0.805 0.892 0.888
IM-4 87.71 86.29 84.67 0.781 0.880 0.867
IM-5 89.20 94.72 83.04 0.888 0.910 0.868
IM-6 89.53 95.45 85.82 0.901 0.943 0.881
IM-7 97.84 89.27 88.52 0.902 0.872 0.941
IM-8 86.40 94.69 89.21 0.821 0.874 0.972
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Table 9. Summary of diagnostic efficiency indicators across independent experimental

datasets and imaging protocols.

Modality Sensitivity | Specificity | Accuracy PPV NPV AUC
(%) (%) (%)
IM-1 86.74 78.53 96.76 0.795 0.906 0.832
IM-2 88.42 87.07 80.59 0.875 0.963 0.932
IM-3 96.28 92.50 92.57 0.933 0.950 0.990
IM-4 84.71 83.98 86.75 0.922 0.968 0.978
IM-5 85.60 80.11 91.94 0.842 0.950 0.898
IM-6 89.18 81.98 92.79 0.817 0.863 0.951
IM-7 85.76 83.84 81.20 0.921 0.885 0.925
IM-8 86.04 90.32 80.63 0.822 0.883 0.981

Figures 4 through 12 corroborate the tabled outcomes by indicating that the visual visuals can
be used to support and complement each other that the performance trends are similar across
the various imaging modalities. The line plots indicate a gradual increase in diagnostic
accuracy, bar charts indicate the varied values of sensitivity, specificity, and the AUC values
among various techniques and scatter plots indicate strong associations between the functional
imaging biomarkers and the diagnostic outcomes. Hybrid visualizations also demonstrate that
it can be useful to combine the data of anatomical and functional imaging. The combinations
indicate that there is minimal change between datasets and advanced imaging techniques are
consistent. Overall, the correspondence between the figures in the tables and the patterns in the
figures only confirms once again that high-levels and multimodal imaging methods will allow

finding early cancer much more easily and be certain about the diagnosis.
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Figure 4. Line plot illustrating trends in diagnostic accuracy of advanced imaging modalities

across multiple experimental cohorts.

Figure 5. Bar chart comparison of sensitivity and specificity values among different

advanced imaging techniques for early malignancy detection.
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Figure 6. Scatter plot showing the relationship between functional imaging biomarkers and

overall diagnostic accuracy.
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Figure 7. Hybrid visualization combining line and scatter plots to demonstrate multimodal

imaging performance improvements.
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Figure 8. Comparative bar visualization of area under the curve (AUC) values highlighting

discriminative power of advanced modalities.
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Figure 9. Line graph depicting stability and consistency of diagnostic metrics across

validation datasets.
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Figure 10. Scatter-based visualization illustrating variability and clustering of diagnostic

outcomes among imaging techniques.
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Figure 11. Hybrid plot integrating multiple graphical elements to represent combined

anatomical and functional imaging contributions.
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Figure 12. Overall graphical summary of diagnostic performance trends emphasizing the

superiority of advanced imaging in early lesion detection.
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DISCUSSION

This section pays a critical attention to the results comparing them with what is already known
and discussing what they entail on clinical practice and further studies. The capabilities of the
advanced imaging modalities are discussed, particularly the optical coherence tomography,
which can enhance precision in diagnoses and reduce invasiveness in the initial detection of
malignant lesions as an alternative to using histopathology, which is currently being relied on
(Mokhtari et al., 2025). Specifically, intraoperative OCT systems enable surgeons to view
subsurface tissue structures in real time at micron resolution in three and four dimensions to
guide them to make accurate clinical judgements during surgery (El-Haddad and Tao, 2017).
This real-time feedback helps surgeons ensure that they achieve their surgical objectives,
enhance visualization through the improvement of contrast, and receive instant data about the
interaction between surgical tools and the underlying tissue that will negatively affect re-
excision surgeries and local tumor recurrence (El-Haddad & Tao, 2017; Rabindran & Corben,
2023, p. 2). Also, rectal diseases in a clinical setting can be viewed in real time with the aid of
the creation of rigid FDML-based MHz-OCT rectoscopes based on new, low-cost designs of
drone motors. This may imply that such advantages may be identified in novel locations in the
body during the surgery (Schulte et al., 2024, p. 3). Such advances are highly valuable,
particularly as larger fields of view are created with new forward-looking optical coherence
tomography probes to enhance endoscopic applications and simplify the interpretation of
images of ex vivo colorectal polyps (Jacobs et al., 2024; Schulte et al., 2024). With dynamic
OCT still in the implementation process, it is anticipated that it will be used to make OCT more
useful in the clinic. It can even evaluate the impact of the neurodegenerative and
neuroinflammatory disease on the gastrointestinal system (Schulte et al., 2024, p. 10). The fact
that OCT is completely capable of producing high-resolution images in real time allows it to
become a fundamental tool in learning more about and treating a vast amount of rectal diseases
(Schulte et al., 2024, p. 10). Although these advanced OCT systems possess a potential, their
present resolution might not be sufficient to display important morphological features, such as
crypt structures, which are required to find automatically precursors of colorectal cancer
(Schulte et al., 2024, p. 10). The assortment of superior methods of processing, such as machine
learning, and OCT would significantly enhance the precision of quantitative analysis in
distinguishing between various types of tissues and diseases. This would address the issues of

automated detection (Amygdalos et al., 2022, p. 3576; Zeng et al., 2020, p. 10).
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CONCLUSION

In this research, the diagnostic abilities of the most advanced imaging methods in the detection
of malignant lesions at an early stage were fully evaluated, which is why they are indispensable
in the contemporary conscientious diagnostics. The findings reveal that the high levels of
imaging modalities including functional and hybrid modalities fare much better than the
traditional imaging modalities in terms of sensitivity, specificity, and the overall diagnostic
confidence. This is more so when it comes to early-stage cancers; which small distortions in
shape and metabolism are difficult to detect. The multiparametric imaging biomarkers allowed,
the difference between benign and malignant tissues to be more easily told, false positives were
less likely to occur and the difference between benign and malignant lesions was more easily
told. The findings also established that diagnostic performance through the combination of
anatomical and functional information is enhanced. This reinforces the fact that multimodal
approach of imaging is the most appropriate method of detecting cancer at an early stage. The
results were attached to the histopathology with a very strong level of correlation, and this
characteristic of the quantitative metrics that was based on the results of the advanced imaging,
including the standardized uptake values, diffusion coefficients, and perfusion parameters,
increased their credibility in clinical use. The study demonstrates that with the help of high-
order imaging, doctors may make the decisions earlier, plan and give the patient an opportunity
to recover, as well as make decisions in time. Although the discrepancies in imaging practice
and equipment among institutions remain an issue, the general outcome proves the
standardization of imaging models and the introduction of innovative modalities into the setting
of regular diagnostic procedures. To sum it up, innovative imaging modalities are a paradigm
shift in the clinical diagnostics of cancer that offers effective, robust, and clinically significant
changes in the early detection of cancer. Enhancing the clinical translation and global uptake
of this knowledge should be the focus of future research, which needs to focus on multicenter
validation, incorporation with artificial intelligence-based decision support systems, and cost-

effectiveness analyses.

|
ISSN : 3080-3438 (Print), 3080-3446 (Online) 93 | PAGE



Advances in Bio Sciences Research Volume 3, Number 1, 2026

REFERENCES

Alfonso-Garcia, A., Bec, J., Weyers, B. W., Marsden, M., Zhou, X., Li, C., & Marcu, L. (2021).
Mesoscopic fluorescence lifetime imaging: Fundamental principles, clinical
applications and future directions [Review of Mesoscopic fluorescence lifetime
imaging: Fundamental principles, clinical applications and future directions]. Journal

of Biophotonics, 14(6). Wiley.

Ali, Z., Hamdoun, A., & Alattaya, A. (2024). Advances in Radiological Techniques for Cancer
Diagnosis: A Narrative Review of Current Technologies [Review of Advances in
Radiological Techniques for Cancer Diagnosis: A Narrative Review of Current

Technologies]. Deleted Journal, 2(1), 43.

Amygdalos, 1., Hachgenei, E., Burkl, L., Vargas, D., GoBmann, P., Wolff, L. L., Druzenko, M.,
Frye, M., Konig, N., Schmitt, R., Chrysos, A., Jochle, K., Ulmer, T. F., Lambertz, A.,
Kniichel-Clarke, R., Neumann, U. P., & Lang, S. A. (2022). Optical coherence
tomography and convolutional neural networks can differentiate colorectal liver

metastases from liver parenchyma ex vivo. Journal of Cancer Research and Clinical

Oncology, 149(7), 3575.

Bae, H., Cho, H., Jo, Y.-D., Heo, S. M., Chu, J., Choi, S., Hwang, K., Kim, K., & Kim, S.
(2024). Real-time Histological Evaluation of Gastric Cancer Tissue by Using a
Confocal Laser Endomicroscopic System. In Vivo, 38(2), 855.

Bhushan, S., Richards, K. R. R., & Anandasabapathy, S. (2020). Progress and Challenges of
Global High-Resolution Endoscopy. International Archives of Internal Medicine, 4(1).

Chang, S., Krzyzanowska, H., & Bowden, A. K. (2024). Label-Free Optical Technologies to
Enhance Noninvasive Endoscopic Imaging of Early-Stage Cancers [Review of Label-
Free Optical Technologies to Enhance Noninvasive Endoscopic Imaging of Early-

Stage Cancers]. Annual Review of Analytical Chemistry, 17(1), 289. Annual Reviews.

Chen, Y., Wu, G., Qu, C,, Ye, Z., Kang, Y., & Tian, X. (2023). A multifaceted comparative
analysis of image and video technologies in gastrointestinal endoscope and their clinical

applications [Review of A multifaceted comparative analysis of image and video

_________________________________________________________________________________________|
ISSN : 3080-3438 (Print), 3080-3446 (Online) 94 | PAGE



Advances in Bio Sciences Research Volume 3, Number 1, 2026

technologies in gastrointestinal endoscope and their clinical applications]. Frontiers in

Medicine, 10. Frontiers Media.

Coda, S., Siersema, P., Stamp, G., & Thillainayagam, A. V. (2015). Biophotonic endoscopy: a
review of clinical research techniques for optical imaging and sensing of early
gastrointestinal cancer [Review of Biophotonic endoscopy: a review of clinical research
techniques for optical imaging and sensing of early gastrointestinal cancer]. Endoscopy

International Open, 3(5). Thieme Medical Publishers (Germany).

El-Haddad, M. T., & Tao, Y. K. (2017). Advances in intraoperative optical coherence
tomography for surgical guidance [Review of Advances in intraoperative optical
coherence tomography for surgical guidance]. Current Opinion in Biomedical

Engineering, 3, 37. Elsevier BV.

He, Z., Wang, P., & Ye, X. (2021). Novel endoscopic optical diagnostic technologies in
medical trial research: recent advancements and future prospects [Review of Novel
endoscopic optical diagnostic technologies in medical trial research: recent
advancements and future prospects]. BioMedical Engineering OnLine, 20(1), 5.
BioMed Central.

Hellebust, A., & Richards-Kortum, R. (2012). Advances in Molecular Imaging: Targeted
Optical Contrast Agents for Cancer Diagnostics [Review of Advances in Molecular

Imaging: Targeted Optical Contrast Agents for Cancer Diagnostics]. Nanomedicine,

7(3), 429. Future Medicine.

Jacobs, F. J. C., Groenhuis, V., Jong, I. M. de, Nagtegaal, 1. D., Rovers, M. M., Bulte, G., &
Fiitterer, J. J. (2024). Evaluation of a novel forward-looking optical coherence
tomography probe for endoscopic applications: an ex vivo feasibility study. Surgical

Endoscopy.

Malik, M. M. U. D., Alqahtani, M., Hadadji, 1., Kanbayti, I. H., Alawaji, Z., & Aloufi, B. A.
(2024). Molecular Imaging Biomarkers for Early Cancer Detection: A Systematic
Review of Emerging Technologies and Clinical Applications [Review of Molecular

Imaging Biomarkers for Early Cancer Detection: A Systematic Review of Emerging

|
ISSN : 3080-3438 (Print), 3080-3446 (Online) 95 | PAGE



Advances in Bio Sciences Research Volume 3, Number 1, 2026

Technologies and Clinical Applications]. Diagnostics, 14(21), 2459. Multidisciplinary
Digital Publishing Institute.

Meyer, B.-O. (2020). Multimodal Biophotonics Imaging of Cancer Biomarkers. Research
Portal ~ Denmark, 231.  https://local.forskningsportal.dk/local/dki-cgi/ws/cris-
link?src=dtu&id=dtu-fc5a8c29-8btb-45a5-b5f3-
9b75¢86¢7872&ti=Multimodal%20Biophotonics%20Imaging%200f%20Cancer%20

Biomarkers

Micko, A., Placzek, F., Fonolla, R., Winklehner, M., Sentosa, R., Krause, A., Vila, G.,
Hoftberger, R., Andreana, M., Drexler, W., Leitgeb, R. A., Unterhuber, A., &
Wolfsberger, S. (2021). Diagnosis of Pituitary Adenoma Biopsies by Ultrahigh
Resolution Optical Coherence Tomography Using Neuronal Networks. Frontiers in

Endocrinology, 12.

Mokhtari, A., Maris, B., & Fiorini, P. (2025). A Survey on Optical Coherence Tomography—
Technology and Application [Review of A Survey on Optical Coherence
Tomography—Technology and  Application]. Bioengineering, 12(1), 65.
Multidisciplinary Digital Publishing Institute.

Nie, H., Luo, H., Lamm, V., L1, S., Thakur, S., Zhou, C., Hollander, T., Cho, D., Sloan, E.,
Liu, J., Navale, P., Bazarbashi, A. N., Genere, J. R., Kushnir, V., & Zhu, Q. (2024). In
vivo evaluation of complex polyps with endoscopic optical coherence tomography and
deep learning during routine colonoscopy: a feasibility study. Scientific Reports, 14(1),
27930.

Nijjar, G. S., Aulakh, S. K., Singh, R., & Chandi, S. K. (2024). Emerging Technologies in
Endoscopy for Gastrointestinal Neoplasms: A Comprehensive Overview [Review of
Emerging Technologies in Endoscopy for Gastrointestinal Neoplasms: A

Comprehensive Overview]. Cureus, 16(6). Cureus, Inc.

Owida, H. A., Al-Ayyad, M., Al-Nabulsi, J., & Turab, N. (2024). Available medical imaging
modalities for melanoma screening. Indonesian Journal of Electrical Engineering and

Computer Science, 34(1), 245.

|
ISSN : 3080-3438 (Print), 3080-3446 (Online) 96 | PAGE



Advances in Bio Sciences Research Volume 3, Number 1, 2026

Padikala, J. A., Subhash, N., George, P., Manogli, S. P., Suvarnadas, R., Raveendranadh, A.,
& Mathew, S. (2024). Diagnostic Utility of Fluorescence and Diffuse Reflectance

Imaging in Gastrointestinal Luminal Pathology. Research Square (Research Square).

Rabindran, B., & Corben, A. (2023). Wide-field optical coherence tomography for
microstructural analysis of key tissue types: a proof-of-concept evaluation. Pathology

& Oncology Research, 29.

Schulte, B., Gob, M., Singh, A. P., Lotz, S., Draxinger, W., Heimke, M., Pieper, M., Heinze,
T., Wedel, T., Rahlves, M., Huber, R., & Ellrichmann, M. (2024). High-resolution
rectoscopy using MHz optical coherence tomography: a step towards real time 3D

endoscopy. Scientific Reports, 14(1).

Seerani, N. L., Laghari, H., Khidri, F. F.; Sawai, S., Bajwa, A., & Devi, J. (2023). Role of
Confocal Laser Endomicroscopy in Early Detection of Upper Gastrointestinal

Malignancy in High Risk Patients. Asian Pacific Journal of Cancer Prevention, 24(6),
1949.

Singh, G., Kamalja, A., Patil, R., Karwa, A., Tripathi, A., & Chavan, P. (2024). A
comprehensive assessment of artificial intelligence applications for cancer diagnosis.

Artificial Intelligence Review, 57(7).

St-Pierre, C., Madore, W., Montigny, E. D., & Trudel, D. (2017). Dimension reduction
technique using a multilayered descriptor for high-precision classification of ovarian
cancer tissue using optical coherence tomography: a feasibility study. Journal of

Medical Imaging, 4(4), 1.

Tang, Y., Anandasabapathy, S., & Richards-Kortum, R. (2020). Advances in optical
gastrointestinal endoscopy: a technical review [Review of Advances in optical

gastrointestinal endoscopy: a technical review]. Molecular Oncology, 15(10), 2580.

Elsevier BV.

Veettikazhy, M. (2021). Towards Multi-photon Light-sheet Microscopy through a Fiber.
Research Portal Denmark, 228. https://local.forskningsportal.dk/local/dki-cgi/ws/cris-
link?src=dtu&id=dtu-e7a8ed2d-9a44-4660-bd1b-

|
ISSN : 3080-3438 (Print), 3080-3446 (Online) 97 | PAGE



Advances in Bio Sciences Research Volume 3, Number 1, 2026

ca8f1927b4f1 &ti=Towards%20Multi-photon%20Light-
sheet%20Microscopy%20through%20a%?20Fiber

Wang, T. D., & Dam, J. V. (2004). Optical biopsy: A new frontier in endoscopic detection and
diagnosis [Review of Optical biopsy: A new frontier in endoscopic detection and

diagnosis]. Clinical Gastroenterology and Hepatology, 2(9), 744. Elsevier BV.

Winetraub, Y., Yuan, E., Terem, I., Yu, C., Chan, W., Do, H., Shevidi, S., Mao, M., Yu, J.,
Hong, M., Blankenberg, E., Rieger, K. E., Chu, S., Aasi, S. Z., Sarin, K. Y., & Zerda,
A. de la. (2021). OCT2Hist: Non-Invasive Virtual Biopsy Using Optical Coherence
Tomography. medRxiv (Cold Spring Harbor Laboratory).

Yao, L., Pan, Y., Jiang, Y., & Leng, K. (2025). Advancements in the application of optical
coherence tomography in hepatopancreatobiliary systems: a comprehensive review
[Review of Advancements in the application of optical coherence tomography in
hepatopancreatobiliary systems: a comprehensive review]. European Journal of

Medical Research, 30(1). BioMed Central.

Yin, Z., He, B., Ying, Y., Zhang, S., Yang, P., Chen, Z., Hu, Z., Shi, Y., Xue, R., Wang, C.,
Wang, Z., Wang, G., & Xue, P. (2024). Fast and label-free 3D virtual H&E histology

via active modulation-assisted dynamic full-field OCT. arXiv (Cornell University).

Zeng, Y., Xu, S., Chapman, W. C., Li, S., Alipour, Z., Abdelal, H., Chatterjee, D., Mutch, M.
G., & Zhu, Q. (2020, January 1). Real-time colorectal cancer diagnosis using PR-OCT
with deep learning. Biophotonics Congress: Biomedical Optics 2020 (Translational,

Microscopy, OCT, OTS, BRAIN).

|
ISSN : 3080-3438 (Print), 3080-3446 (Online) 98 | PAGE



