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Abstract
BACKGROUND
In recent years, confocal laser endomicroscopy (CLE) has become a new endoscopic imaging technology at the microscopic level, which is extensively performed for real-time in vivo histological examination. CLE can be performed to distinguish benign from malignant lesions. In this study, we diagnosed using CLE an asymptomatic patient with poorly differentiated gastric adenocarcinoma.

CASE SUMMARY
A 63-year-old woman was diagnosed with gastric mucosal lesions, which may be gastric cancer, in the small curvature of the stomach by gastroscopy. She consented to undergo CLE for morphological observation of the gastric mucosa. Through the combination of CLE diagnosis and postoperative pathology, the intraoperative CLE diagnosis was considered to be reliable. According to our experience, CLE can be performed as the first choice for the diagnosis of gastric cancer.

CONCLUSION
CLE has several advantages over pathological diagnosis. We believe that CLE has great potential in the diagnosis of benign and malignant gastric lesions.

Key Words: Confocal laser endomicroscopy; Poorly differentiated gastric adenocarcinoma; Diagnosis; Early stage; Case report
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Core Tip: Confocal laser microscopic endoscope (CLE) is a relatively new endoscopic imaging technology. It provides a real-time microscopic vison of mucosal epithelium physiology and pathology in natural state. Gastric cancer is a common disease in clinic. Early symptoms are hidden, and patients do not pay enough attention to them. In this case, a woman was diagnosed gastric poorly differentiated adenocarcinoma by CLE in the small curvature by gastroscope. Through the combination of CLE and pathology, the intraoperative CLE diagnosis was considered to be reliable. According to our experience, CLE can be used as the first choice for the diagnosis of gastric cancer.

INTRODUCTION
Confocal laser endomicroscopy (CLE) is a relatively new endoscopic imaging technology. It is a supplement to histopathology and also provides real-time microscopic visualization of mucosal epithelium physiology and pathology in the natural state. The magnification can reach 500 times or more. Because of its real-time detection and virtual tissue imaging, it can be performed for the endoscopic study of living cells. For these reasons, CLE is usually called “optical biopsy.”
Gastric cancer is a common disease worldwide. Early symptoms are hidden, and patients do not pay enough attention to them. Many cases are in the middle and late stages when found by gastroscopy. To improve the diagnosis rate of early gastric cancer, pathological biopsy is often performed for gastric mucosal lesions > 1 cm. Although the gold standard for the diagnosis of gastric cancer is still pathological biopsy, obtaining an effective pathological diagnosis depends on the accuracy of the sampling site and the experience of pathologists. Human factors have a great influence, so there are still opportunities for enhancement in the diagnosis of early gastric cancer.
CLE based on a probe can diagnose gastric cancer through the working channel of the gastroscope. Therefore, we performed CLE combined with pathological biopsy to obtain the diagnosis of gastric cancer, with the risk of gastric malignant tumor, which provides a clinical basis for subsequent treatment.

CASE PRESENTATION
Chief complaints
On November 6, 2023, a 63-year-old woman presented to The Second Affiliated Hospital of Baotou Medical College (Baotou, China). The patient had intermittent epigastric discomfort without obvious inducement six months ago, had taken omeprazole and other drugs, and the effect was not good.

History of present illness
The patient has not lost weight since the onset of the disease. She did not complain of abdominal pain.

History of past illness
The patient has denied the history of heart disease, hypertension and diabetes.

Personal and family history
The patient's father has cardiac cancer.

Physical examination
During gastroscopy, the patient temperature was 36.6 °C, heart rate 78 bpm, respiratory rate 18 breaths/min, blood pressure 134/75 mmHg, and oxygen saturation in room air 99%.

Laboratory examinations
The Gastric function examination: Pepsinogen Ӏ 296.19 g/L, Pepsinogen Ⅱ 17.41 g/L, Gastrin 17 49.10 pg/mL; There were no abnormalities in electrocardiogram, blood routine examination and infection test.

Imaging examinations
No relevant imaging examination was done.

FINAL DIAGNOSIS
The patient was diagnosed with poorly differentiated adenocarcinoma of the stomach.

TREATMENT
The patient, a 63-year-old woman, had been experiencing intermittent abdominal distension with hiccups for more than 0.5 years, which was aggravated for more than 1 month. The patient underwent a gastroscopy in the Digestive Endoscopy Center of the Second Affiliated Hospital of Baotou Medical College on November 6, 2023. White-light gastroscopy revealed that in the gastric antrum, the mucosa was red and white, mainly red, with peristalsis, and the mucosa was rough on the front wall of small curvature. In the stomach body, the shape and peristalsis of the folds were normal, the flaky mucosa was red, the center was depressed, and a small ulcer had formed on the small curvature (Figure 1A). Narrow band imaging magnification indicated that the flaky mucosa was brown with clear boundaries between surrounding tissues, glands were missing from the center, blood vessels were twisted and climbing, and the mucosa was brittle (Figure 1B). It was highly suggested that the small curvature of the stomach had a high probability of becoming cancerous.
To further determine the characteristics of the lesion, after acquiring the consent of the family members, a CLE was performed. Because intravenous fluorescein sodium stain in CLE examination is required, to avoid serious allergic reactions in the patient, a sodium fluorescein allergy test was performed. After a negative result was obtained, a CLE examination was performed at the mucosal depression on the small curvature of the stomach, suggesting that the normal gastric pit structure disappeared, the glandular duct structure disappeared, and the cell polarity was abnormal (Figure 2). Biopsy with forceps in the positive part of the CLE examination revealed poor tissue quality, poor elasticity, and easy bleeding. Pathology suggested adenocarcinoma (moderately poorly differentiated, intramucosal, hand-held type) (Figure 3). CLE and pathological results indicated that the patient had a poorly differentiated adenocarcinoma of the small curvature of the stomach.

OUTCOME AND FOLLOW-UP
Upon active communication with the patient and her family about the severity of the disease and the follow-up treatment plan, the patient agreed to undergo elective surgical treatment.

DISCUSSION
The gold standard for diagnosis of most gastrointestinal disorders is endoscopic tissue sampling with histopathology. The differentiation between malignant and benign lesions is crucial for further management. However, random biopsies involve flaws that may be incurred, such as sampling errors[1,2]. CLE is a new type of microscope that integrates optical microscopy technology, laser scanning technology, and computer image processing software, and it is the only endoscopic imaging technology that can pathologically diagnose living tissues in real time. CLE is known as optical biopsy, magnifying the cross-sectional gray-scale image 500 times to observe the digestive tract mucosa at the subcellular level. CLE has only been put into clinical application for more than 10 years, which has extraordinary application value in many gastrointestinal diseases, especially in early tumor screening and precancerous lesion monitoring, and has ushered in a new era for endoscopic diagnosis of gastrointestinal diseases. Studies have revealed that the sensitivity and specificity of CLE in distinguishing gastric mucosal tumors from nontumor lesions can reach 90.2% and 98.5%, respectively[3]. The sensitivity, specificity, and accuracy of CLE in the diagnosis of early gastric cancer reached 88.9%, 99.3%, and 98.9%, respectively[4]. The prospective study of Bok et al[5] found that the accuracy of CLE in diagnosing gastric cancer was higher than that of general endoscopy (90.7% vs 85.2%), and the accuracy of combined diagnosis of CLE and histopathology could reach 98.1%. It is difficult to distinguish superficial gastric microcarcinomas from noncancerous lesions under conventional white-light endoscopy, which further increases the number of unnecessary biopsies. CLE has changed this situation because it can directly provide histological observation in vivo, and it may be extensively performed in the diagnosis and treatment of digestive tract tumors as a new technology to replace histopathological biopsy in the future. Furthermore, CLE is easy to be controlled by doctors. With only a short learning curve, doctors can achieve a reliable CLE diagnostic level through training. In this regard, pathological biopsy diagnosis is not easily comparable[6].
Gastric cancer has a high incidence in China and is one of the most common malignant digestive tract tumors worldwide. The mortality of gastric cancer accounts for more than 20% of the total tumor mortality[7]. Because the early symptoms are hidden or patients do not pay enough attention to them, many patients are in the middle and late stages when they are diagnosed by gastroscopy, and most patients still have recurrence and metastasis after comprehensive treatment, with high mortality. In gastric cancer, poorly differentiated adenocarcinoma is a type with a relatively high degree of malignancy. The clinical manifestations are dull pain in the upper abdomen, fullness, and discomfort, and some patients may experience no discomfort. When cases are found, they are usually in the middle and late stages, with rapid onset and poor prognosis[8]. Therefore, the treatment of poorly differentiated gastric adenocarcinoma is relatively difficult, and the treatment of early poorly differentiated gastric adenocarcinoma is still mainly surgical resection[9]. Early detection and intervention are the most effective and economical therapeutic strategies.
Through CLE, our patient was diagnosed early, which provided good conditions for subsequent surgical treatment. According to a literature review, many genes play a regulatory role in the occurrence and development of gastric cancer, such as increased expression of notch homolog 1, recombinant hairy and enhancer of split 1, and calcium activated neutral proteinase 1, which regulate the invasion ability of gastric cancer cells by participating in cell adhesion and epithelial–mesenchymal transition[10]. To date, the pathogenesis of poorly differentiated gastric adenocarcinoma remains to be elucidated, and the prognosis of surgical treatment and postoperative comprehensive treatment is poor. Therapeutic large scale clinical trials showed that public health drive to reduce the prevalence of Helicobacter pylori as a strategy to reduce the incidence of gastric cancer in the population[7]. At present, the relationship between poorly differentiated gastric adenocarcinoma and Helicobacter pylori infection has not been supported by clear research evidence. Therefore, the primary goal is to improve the diagnosis rate of early gastric cancer through endoscopy to improve the prognosis of early gastric cancer. We believe that CLE can be performed as an examination tool for the diagnosis of early gastric cancer and can be broadly popularized in this field.

CONCLUSION
Based on our experience, CLE technology should be performed as the first choice for the diagnosis of early gastric cancer. We believe that CLE has great potential in this field.
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Figure Legends
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Figure 1 Gastroscopy features. A: Endoscopy observation of the small curvature of the stomach; B: Magnified Narrow band imaging examination of the gastric mucosa. NBI: Narrow band imaging.
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Figure 2 Confocal endomicroscopy features. A and B: Differentiated adenocarcinoma displaying a disorganized epithelium with dark and irregular glands; C: Undifferentiated adenocarcinoma characterized by dark and irregular cells with no identifiable glandular structures.


[image: ]
Figure 3 Histological examinations of the gastric mucosa by Hematoxylin-eosin staining revealed the pathology. A: Under 40 × magnification; B and C: Under 200 × magnification.
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