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1. Introduction 

Endoscopy is considered one of the most essential diagnostic methods for 

gastrointestinal diseases because it allows direct visualization of the mucosal surface 

of the esophagus, stomach, duodenum, colon, and small intestine. Unlike indirect 

imaging modalities, endoscopy enables clinicians not only to observe pathological 

changes but also to perform biopsy, remove polyps, stop bleeding, and conduct 

minimally invasive therapeutic procedures. Therefore, modern endoscopy plays a 

dual role: it serves both diagnostic and therapeutic purposes. 

Over the past decades, endoscopic systems have undergone significant 

technological development. Modern devices include high-resolution optical 

systems, digital image sensors, advanced illumination sources, and real-time image 

processing units. These improvements allow endoscopists to examine the internal 

surface of the gastrointestinal tract in greater detail and identify subtle mucosal 

abnormalities that may be missed during routine examination. 

Recent research has increasingly focused on improving endoscopic diagnosis 

through advanced imaging and artificial intelligence. AI-assisted endoscopy applies 

machine learning and deep learning algorithms to detect lesions, classify 

abnormalities, and support clinical decision-making. Systematic reviews have 

shown that AI has been studied in upper gastrointestinal endoscopy, colorectal 

endoscopy, and capsule endoscopy, with generally high diagnostic sensitivity and 

specificity, although the quality of evidence and real-world validation still require 

further improvement [1]. 
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1.1. Modern Endoscopic Imaging Technologies 

Modern endoscopy is no longer limited to standard white-light imaging. 

Several enhanced imaging techniques have been developed to improve visualization 

of mucosal and vascular structures. These technologies help clinicians detect early 

lesions, differentiate benign and malignant changes, and select suspicious regions 

for biopsy. 
 

Table 1 

Endoscopic imaging technologies 

Technology Main Feature Clinical Significance 

White-Light 

Endoscopy 

Standard broad-spectrum 

illumination 

General screening and routine 

examination 

Narrow-Band 

Imaging 

Uses narrow blue and green 

wavelengths, mainly around 415 nm 

and 540 nm 

Improves visualization of 

mucosal and vascular patterns 

Autofluorescence 

Imaging 

Uses natural tissue fluorescence Helps detect precancerous and 

abnormal tissue changes 

Optical 

Magnification 

Provides approximately 80–100× 

magnification depending on the 

system 

Enables detailed assessment of 

mucosal microstructure 

Capsule Endoscopy Swallowable camera capsule Useful for small bowel 

examination and hard-to-reach 

regions 

AI-Assisted 

Endoscopy 

Deep learning-based lesion 

detection and classification 

Supports real-time decision-

making and may reduce missed 

lesions 

 

Narrow-band imaging is especially important because it enhances the contrast 

of blood vessels and mucosal surface patterns. NBI uses narrow wavelengths, 

particularly blue light around 415 nm and green light around 540 nm, which 

correspond to hemoglobin absorption peaks and enable better visualization of 

superficial capillaries and deeper mucosal vessels [2], [3]. 

1.2. Olympus EVIS LUCERA and Advanced Endoscopic Systems 

Olympus EVIS LUCERA and EVIS LUCERA ELITE systems are among the 

advanced endoscopic platforms used in clinical practice. These systems are designed 

to improve visualization, workflow, diagnostic accuracy, and procedural control. 

According to Olympus product documentation, EVIS LUCERA ELITE focuses on 

advanced visualization and control, helping clinicians perform diagnostic and 

therapeutic procedures more effectively [4]. 
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One of the key advantages of such systems is support for enhanced imaging 

modalities, including narrow-band imaging. NBI allows the endoscopist to observe 

vascular architecture and mucosal patterns more clearly than conventional white-

light endoscopy. This is particularly useful in detecting Barrett’s esophagus, early 

gastric cancer, colorectal polyps, dysplasia, and inflammatory mucosal changes. 

The main advantages of advanced endoscopic systems include: 

1. high-resolution image acquisition; 

2. improved color reproduction and contrast; 

3. real-time image processing; 

4. compatibility with different types of endoscopes; 

5. better visualization of vascular and mucosal structures; 

6. support for diagnostic and therapeutic procedures. 

Thus, advanced endoscopic platforms provide a technological foundation for 

more accurate and standardized gastrointestinal diagnosis. 

1.3. Narrow-Band Imaging and Autofluorescence Imaging 

Narrow-band imaging is one of the most clinically useful image-enhancement 

technologies in gastrointestinal endoscopy. It improves the visibility of vascular 

structures by using narrow-band light instead of a broad white-light spectrum. Blue 

light around 415 nm mainly highlights superficial capillaries, while green light 

around 540 nm penetrates deeper and visualizes submucosal vessels. This optical 

principle allows clinicians to identify suspicious areas associated with 

inflammation, dysplasia, angiogenesis, and neoplasia [2], [3]. 

Autofluorescence imaging is another advanced endoscopic technique. It is 

based on the natural fluorescence properties of biological tissues. Normal and 

abnormal tissues may emit different fluorescence patterns; therefore, AFI can help 

detect precancerous or malignant changes. However, AFI may produce false-

positive findings due to inflammation or other benign changes. For this reason, it is 

often more effective when combined with white-light endoscopy, NBI, 

magnification, and histological confirmation. 

Optical magnification allows detailed visualization of mucosal 

microstructures. In some clinical contexts, magnifying endoscopy is described as a 

form of “virtual biopsy” because it provides real-time information about mucosal 

and vascular patterns. Nevertheless, histopathological examination remains the gold 

standard for confirming malignancy. 

1.4. Types of Endoscopy and Their Clinical Applications 

Different types of endoscopy are used depending on the anatomical region and 

the suspected disease. 
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Table 2 

Types of Endoscopy and Application Areas 

Type of Endoscopy Examination Area Main Clinical Applications 

Gastroscopy Esophagus, stomach, 

duodenum 

Ulcers, gastritis, bleeding, gastric 

cancer, varices 

Colonoscopy Colon and rectum Polyps, colorectal cancer, inflammatory 

bowel disease 

Capsule 

Endoscopy 

Small intestine and selected 

GI regions 

Small bowel bleeding, Crohn’s disease, 

obscure lesions 

Endoscopic 

Ultrasound 

GI wall and adjacent organs Tumor staging, pancreaticobiliary 

diseases 

Therapeutic 

Endoscopy 

GI tract lesions Polypectomy, bleeding control, mucosal 

resection 

 

Gastroscopy is particularly important for detecting gastric ulcers, erosions, 

gastritis, and early gastric cancer. Colonoscopy is widely used for colorectal cancer 

screening and polyp removal. Capsule endoscopy is especially useful for examining 

the small intestine, which is difficult to access using conventional gastroscopy or 

colonoscopy. 

2. Peptic Ulcer Disease and Gastric Cancer 

Gastric and duodenal ulcers are among the most common gastrointestinal 

diseases. Their clinical presentation may vary from mild dyspepsia and epigastric 

discomfort to severe pain, bleeding, perforation, or obstruction. The two major risk 

factors for peptic ulcer disease are Helicobacter pylori infection and nonsteroidal 

anti-inflammatory drug use [5]. 

H. pylori infection is clinically important because it can cause chronic gastritis, 

peptic ulcer disease, and may increase the risk of gastric cancer. Public health 

resources also identify H. pylori as a major cause of peptic ulcers and a possible 

contributor to gastric malignancy [6]. 

Gastric cancer remains one of the major global oncological problems. The 

International Agency for Research on Cancer has projected that the annual global 

burden of gastric cancer may rise substantially by 2040, emphasizing the need for 

improved prevention, early diagnosis, and treatment strategies [7]. 

In the early stages, gastric cancer often presents with nonspecific symptoms 

such as mild dyspepsia, early satiety, appetite loss, nausea, or vague abdominal 

discomfort. These symptoms may be mistaken for gastritis or functional dyspepsia, 

leading to delayed diagnosis. In advanced stages, clinical manifestations become 

more severe and may include persistent pain, weight loss, anemia, gastrointestinal 

bleeding, vomiting, and signs of metastatic spread. 
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Table 3 

Common Clinical Manifestations of Metastatic Gastric Cancer 

Site of Metastasis Possible Clinical Manifestations 

Liver Right upper abdominal pain, jaundice, ascites 

Lungs Dyspnea, cough, hemoptysis 

Bones Bone pain, pathological fractures, hypercalcemia 

Peritoneum Ascites, abdominal distension, bowel obstruction 

 

2.1. Importance of Early Diagnosis and Screening 

Early detection of gastrointestinal diseases significantly improves treatment 

outcomes. This is especially true for gastric and colorectal cancers, where survival 

rates strongly depend on the stage at diagnosis. According to the SEER program, 

the 5-year relative survival rate for localized stomach cancer is much higher than for 

distant metastatic disease. SEER data report approximately 78.1% 5-year relative 

survival for localized stomach cancer, 39.0% for regional disease, and 8.1% for 

distant metastatic disease [8]. 

These data demonstrate why early detection is clinically critical. When cancer 

is identified at a localized stage, curative treatment is more feasible. In contrast, 

metastatic disease is associated with poor prognosis and limited treatment options. 
 

Table 4 

Stage-Based Survival Pattern for Gastric Cancer 

Stage 

Category 

Clinical Interpretation Approximate 5-Year Relative 

Survival 

Localized Tumor confined to the primary 

site 

Around 78% 

Regional Spread to regional lymph nodes Around 39% 

Distant Metastatic disease Around 8% 

 

Screening programs are therefore essential for reducing cancer-related mortality. 

South Korea and Japan are leading examples of countries where organized gastric 

cancer screening programs have been widely implemented. In South Korea, the 

National Cancer Screening Program recommends regular gastric cancer screening for 

adults aged 40 years and older, mainly using upper endoscopy [9]. 

Studies from South Korea have shown that endoscopic screening is associated 

with a reduction in gastric cancer mortality. One large Korean study reported that 

gastroscopy-based screening reduced gastric cancer mortality by 57%, while other 

national program analyses found meaningful mortality reductions associated with 

endoscopic screening [10], [11]. 
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In Uzbekistan, gastric and colorectal cancers represent important public health 

challenges. The Uzbekistan–Korea Oncology Consortium reported that stomach 

cancer is among the leading cancers in Uzbekistan. In terms of cancer mortality, 

stomach cancer accounted for approximately 12.9%, followed by lung and breast 

cancer in the reported national cancer burden analysis [12]. 

These figures indicate that many gastrointestinal cancers may still be detected 

at relatively advanced stages. Limited access to modern diagnostic equipment, 

uneven distribution of specialists, low public awareness, and insufficient screening 

coverage may contribute to delayed diagnosis, especially in rural regions. 

To improve early diagnosis in Uzbekistan, several measures may be 

considered: 

1. introduction of organized gastric and colorectal cancer screening programs; 

2. wider use of high-resolution endoscopy and NBI systems; 

3. development of AI-assisted diagnostic tools for local clinical data; 

4. creation of national endoscopic image datasets; 

5. training programs for endoscopists and medical imaging specialists; 

6. integration of telemedicine for remote consultation; 

7. standardization of endoscope sterilization and infection control procedures. 

The Uzbekistan–Korea Oncology Consortium has also emphasized the need 

for improved gastrointestinal cancer management strategies, screening, and 

infrastructure development in Uzbekistan [13]. 

Artificial intelligence is increasingly used in gastrointestinal endoscopy for 

lesion detection, classification, segmentation, quality assessment, and clinical 

decision support. AI systems can process endoscopic images or video frames in real 

time and highlight suspicious regions for the endoscopist. 

AI-assisted endoscopy has several potential benefits: 

1. reducing missed lesions; 

2. improving diagnostic consistency; 

3. supporting less experienced endoscopists; 

4. accelerating image interpretation; 

5. enabling remote and telemedicine-based diagnosis; 

6. providing quantitative lesion assessment. 

Recent reviews indicate that AI has been applied across upper gastrointestinal 

endoscopy, colorectal endoscopy, capsule endoscopy, and other endoscopic fields. 

Meta-analytic evidence suggests that AI systems can achieve high sensitivity and 

specificity, although clinical deployment still requires careful validation, bias 

analysis, and prospective studies [1]. 
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However, AI should not replace clinicians. Instead, it should function as an 

assistive decision-support tool. A safe clinical workflow should combine AI 

detection, physician interpretation, histological confirmation, and quality control. In 

addition, AI models must be trained and validated on diverse datasets, including 

local patient populations, because image characteristics may vary depending on 

equipment type, illumination, disease prevalence, and demographic factors. 
 

Table 5 

Comparative Analysis of Endoscopic Diagnostic Technologies 

Method Strengths Limitations Best Use Case 

White-Light 

Endoscopy 

Widely available, low 

cost, standard clinical 

method 

May miss subtle 

mucosal or vascular 

changes 

General screening and 

routine examination 

NBI Enhances vascular and 

mucosal patterns 

Requires training and 

interpretation 

experience 

Early neoplasia, Barrett’s 

esophagus, polyp 

characterization 

AFI Highlights abnormal 

fluorescence patterns 

Higher false-positive 

risk 

Precancerous lesion 

detection as an adjunct 

method 

Magnifying 

Endoscopy 

Provides 

microstructural detail 

Requires specialized 

equipment and 

expertise 

Detailed assessment of 

suspicious lesions 

Capsule 

Endoscopy 

Non-invasive and 

useful for small bowel 

No biopsy or direct 

intervention possible 

Small intestine evaluation 

AI-Assisted 

Endoscopy 

Real-time support, may 

reduce missed lesions 

Requires validation, 

local datasets, and 

clinician oversight 

Decision support and 

quality improvement 

 

From a clinical perspective, the most effective diagnostic strategy is not the use 

of one method alone but the combination of several complementary technologies. 

White-light endoscopy provides the baseline examination, NBI improves 

visualization of vascular patterns, magnification supports detailed morphological 

assessment, biopsy confirms diagnosis, and AI can assist by identifying suspicious 

regions in real time. 

3. Discussion 

The development of endoscopic technologies has significantly changed the 

diagnosis and treatment of gastrointestinal diseases. Conventional endoscopy 

remains the foundation of clinical examination, but advanced optical imaging and 

AI-based tools provide new opportunities for earlier and more accurate diagnosis. 

For Uzbekistan, the implementation of these technologies is especially 

relevant. Gastric cancer remains a serious public health problem, and early-stage 
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detection is essential for improving survival. International experience from South 

Korea and Japan demonstrates that organized screening programs can reduce 

mortality when implemented systematically. Therefore, adapting such approaches 

to Uzbekistan’s healthcare infrastructure may provide important clinical and 

economic benefits. 

AI-based systems may be particularly useful in regions where experienced 

specialists are limited. For example, AI algorithms can assist clinicians during 

gastroscopy by automatically detecting suspicious lesions, ulcers, erosions, or early 

cancer signs. In telemedicine settings, AI can support remote interpretation of 

endoscopic images and improve access to diagnostic services in rural areas. 

Nevertheless, several challenges must be addressed before wide clinical 

implementation. These include dataset quality, patient privacy, model 

generalizability, equipment standardization, physician training, and regulatory 

approval. AI models trained only on foreign datasets may not perform optimally on 

local Uzbek clinical data. Therefore, the creation of a national endoscopic image 

dataset with expert annotations would be an important step toward reliable AI-

assisted gastrointestinal diagnosis. 

4. Conclusion 

Endoscopy is a central technology in the diagnosis and treatment of 

gastrointestinal diseases. Modern imaging techniques such as NBI, AFI, optical 

magnification, capsule endoscopy, and AI-assisted image analysis improve the 

detection of ulcers, erosions, dysplasia, polyps, and early-stage cancers. Early 

diagnosis is especially important for gastric cancer because survival rates decrease 

sharply when the disease progresses from localized to metastatic stages. 

International evidence shows that organized endoscopic screening can reduce 

gastric cancer mortality. For Uzbekistan, the development of screening programs, 

modernization of endoscopic equipment, integration of AI-based diagnostic 

systems, and creation of local medical image datasets are important priorities. A 

combined approach involving advanced endoscopy, artificial intelligence, 

telemedicine, clinician training, and standardized infection control may significantly 

improve early detection and reduce gastrointestinal cancer mortality. 
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