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Abstract

BACKGROUND

The intrapapillary capillary loop (IPCL) characteristics, visualized using mag-
nifying endoscopy, are commonly assessed for preoperative evaluation of the
infiltration depth of esophageal squamous cell carcinoma (ESCC). Japan Eso-
phageal Society (JES) classification is the most widely used classification.
Microvascular structural changes are evaluated by magnifying endoscopy for the
presence or absence of each morphological factor: tortuosity, dilatation, irregular
caliber, and different shapes. However, the pathological characteristics of IPCLs
have not been thoroughly investigated, especially the microvascular structures
corresponding to the deepest parts of the lesions' infiltration.

AIM
To investigate differences in pathological microvascular structures of ESCC,
which correspond to the deepest parts of the lesions' infiltration.
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METHODS

Patients with ESCC and precancerous lesions diagnosed at Peking University Third Hospital were enrolled
between January 2019 and April 2023. Patients first underwent magnified endoscopic examination, followed by
endoscopic submucosal dissection or surgical treatment. Pathological images were scanned using a three-
dimensional slice scanner, and the pathological structural differences in different types, according to the JES classi-
fication, were analyzed using nonparametric tests and #-tests.

RESULTS

The 35 lesions were divided into four groups according to the JES classification: A, B1, B2, and B3. Statistical
analyses revealed significant differences (*P < 0.05) in the short and long calibers, area, location, and density
between types A and B. Notably, there were no significant differences in these parameters between types B1 and B2
and between types B2 and B3 (P > 0.05). However, significant differences in the short calibers, long calibers, and
area of IPCL were observed between types B1 and B3 (*P < 0.05); no significant differences were found in the den-
sity or location (P > 0.05).

CONCLUSION
Pathological structures of IPCLs in the deepest infiltrating regions differ among various IPCL types classified by
the JES classification under magnifying endoscopy, especially between the types A and B.

Key Words: Esophageal squamous cell carcinoma; Intrapapillary capillary loop; The Japan Esophageal Society classification;
Magnifying endoscopy; Pathological characteristics

©The Author(s) 2024. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: Based on the Japan Esophageal Society (JES) classification, this study first clarified the differences in pathological
microvascular structures of esophageal squamous cell carcinoma, which correspond to the deepest parts of the lesions’ infilt-
ration. The results show significant differences in the pathological structures of the intrapapillary capillary loops, which
correspond to the deepest parts of the lesions’ infiltration, between the different types. This finding might help optimize the
JES classification and potentially advance the accuracy of endoscopic biopsy diagnosis.
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INTRODUCTION

Esophageal cancer is the seventh most prevalent cancer and sixth most common cause of cancer-related mortality
worldwide[1]. China contributes significantly to global esophageal cancer statistics by consistently maintaining its
leading position in both incidence and mortality rates of this disease. More than 90% of esophageal cancer cases are
esophageal squamous cell carcinomas (ESCCs)[2]. The overall survival rate correlates with the tumor stage at diagnosis,
with an overall 5-year survival rate below 30%[3]. The overall 5-year survival rate can reach above 90% in patients
diagnosed early with appropriate treatment[4]. Thus, early ESCC detection and precise assessment of its infiltration depth
are crucial.

In recent years, diverse diagnostic modalities, including computed tomography, esophagography, and endoscopy,
have been utilized to detect ESCC. Various endoscopic technologies have been used in this process, including conven-
tional white-light endoscopy, chromoendoscopy, endoscopic ultrasound, and magnifying endoscopy. Magnifying
endoscopy is commonly used for diagnosing ESCC and assessing the depth of invasion[5]. This technique allows visual-
ization of the esophageal surface microvascular structures and enables the determination of infiltration depth based on
morphological changes in the intrapapillary capillary loop (IPCL). Alterations in the IPCL primarily involve dilation,
distortion, caliber, and shape changes. Three main classifications based on IPCL changes have been proposed: Inoue's
IPCL classification[6], Arima's classification[7], and the classification of the Japan Esophageal Society (JES)[8]. The JES
classification integrates several aspects of the first two classifications and is the most widely used in clinical practice. The
JES classification mainly categorizes IPCL into types A, B1, B2, and B3 (Figure 1A-D), which correspond to noncancerous
lesions, T1a-EP or T1a-LPM, T1a-MM or T1b-SM1 (submucosal tumor invasion limited to within 200 pm), and T1b-SM2
(submucosal tumor invasion at more than 200 pm) tumors, respectively. Previous studies have indicated that the
diagnostic accuracy rates for types B1, B2, and B3 vessels are 86.0%-97.5%, 38%-86%, and 55%-100%, respectively[9-11].
Notably, the diagnostic efficiency for type B2 vessels was significantly lower than that for type Bl and B3 vessels, and the
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Figure 1 Intrapapillary capillary loops in superficial esophageal lesions under magnifying endoscopy and photographic recordings of
both fresh and fixed specimens. A: Intrapapillary capillary loops (IPCLs) of type A under narrow-band imaging or blue laser imaging combined with magnifying
endoscopy (ME-NBI/BLI) (magnification: x 80); B: IPCLs of type B1 under ME-NBI/BLI (magnification: x 80); C: IPCLs of type B2 under ME-NBI/BLI (magnification: x
80); D: IPCLs of type B3 under ME-NBI/BLI (magnification: x 80); E: Flesh specimen after endoscopic resection; F: Pathologically fixed specimen with the red line
marking the extent of the cancer and the yellow line marking the extent of intraepithelial neoplasia.

diagnostic sensitivity of type B3 vessels was notably low. Furthermore, recent studies have suggested that the diagnostic
efficiency of the JES classification may not be entirely satisfactory, particularly regarding the accuracy for type B2 vessels
and sensitivity for type B3 vessels[9,12-15]. Consequently, there is room for modification of the JES classification.
Therefore, this study initially categorized ESCC and precancerous lesions using the JES classification. Subsequently, we
explored the pathological alterations within the IPCL located in the deepest infiltrating regions of the lesions among the
various IPCL types. We aimed to clarify the pathological distinctions between IPCLs at varying infiltration depths in
ESCC, which might help optimize the JES classification and potentially advance the precise endoscopic biopsy diagnosis.

MATERIALS AND METHODS

This was a retrospective study. All experimental protocols were approved by the Medical Ethics Committee of Peking
University Third Hospital (Approval No: IRB00006761-M2023341).

We included the following: (1) From January 2019 to May 2023, patients diagnosed with ESCC or precancerous lesions
who underwent narrow-band imaging or blue laser imaging combined with magnifying endoscopy (ME- NBI/BLI) at
Peking University Third Hospital; and (2) Patients with complete data on endoscopy and pathology findings and basic
information.

The exclusion criteria were as follows: (1) Exhibiting recurrence of ESCC and having undergone chemotherapy or
radiotherapy treatments; (2) Being diagnosed with metastatic esophageal cancer or esophageal adenocarcinoma; and (3)
Lacking essential images and fundamental information, as well as having uncertain diagnosis due to obscured images.

Endoscopic examination

All objective endoscopic images were retrospectively reviewed by two experts proficient in ME-NBI (GIF-H290Z
endoscope; Olympus Medical Co., Ltd., Tokyo, Japan) or ME-BLI (EG-760Z endoscope; Fujifilm Co., Tokyo, Japan) and
with substantial experience in the field, based on the JES classification[8]. The two experts were blinded to the clinical
details of the patients and histological outcomes of the lesions. When discrepancies arose, a third experienced endoscopist
was consulted for a final assessment.

Endoscopic mucosal dissection
The lesion area was delineated using Lugol's solution before resection[16]. To facilitate the procedure, 0.009% saline

solution infused with melphalan was injected to elevate the edge of the lesion. The lesion was alternately incised using a
dual knife (KD-650L; Olympus Medical Co., Ltd.) and an insulation-tipped diathermic knife (KD-611L; Olympus Medical
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Co., Ltd.) to obtain the specimen. To ensure accuracy, the entire mucosal and mucosal muscle layers were meticulously
pulled outward and affixed onto a foam or rubber plate using a fine needle. This process allowed for clear visualization of
the lesion on the mucosal surface. Measurements were conducted using a ruler, and photographs were captured for
documentation (Figure 1E). Subsequently, the specimens were promptly immersed in a 10% formaldehyde solution
(Solarbio, Beijing, China) for preservation.

Surgery

The resected esophagus was cut and opened along the longitudinal line on the side opposite the lesion. The opened
esophagus was then gently stretched longitudinally and fixed such that the length of the specimen was similar to that in
vivo. Finally, the specimens were treated with an iodine solution after fixation to describe the macroscopic findings
accurately.

Handling the surgically resected specimens

Before cutting the resected esophagus, formalin-fixed specimens were treated with an iodine solution to confirm the
unstained area. Rinsing the samples with tap water for at least one hour resulted in good staining. The samples were
treated with a relatively low concentration (0.1%-0.5%) of iodine solution to increase the contrast between the stained and
unstained areas. Finally, the dissected specimens were cut parallel to the long axis of the esophagus[17].

Handling the specimens and pathological slide preparation

The 10% formaldehyde-fixed specimens were photographed before and after tissue sampling. The closest mucosal
margins were identified upon identifying the lesion type, location, and extent. Tissue samples were obtained by making
perpendicular cuts (Leica RM2125 RTS; Leica Biosystems, Wetzlar, Germany) 2-3 mm from the nearest lesion margin,
starting 1 mm from the edge of the lesion. All collected tissues were meticulously sampled and examined. The subsequent
steps involved dehydration, embedding, and slicing the tissue into 4-um sections. Hematoxylin and eosin (H&E) staining
was performed, and the sections exhibiting the deepest infiltration were stained for cluster of differentiation 34 (CD34)
(clone 10C9, anti-human, catalogue number ZM-0046; Zsbio, Beijing, China) and D2-40 (clone D2-40, anti-human,
catalogue number ZM-0465; Zsbio) markers. Each H&E-stained section was examined individually under a light
microscope (Eclipse 80i; Nikon, Tokyo, Japan) to assess the overall lesion. Additionally, the H&E-stained section
displaying the deepest infiltration depth, and its corresponding CD34 and D2-40-stained sections, were scanned using a
three-dimensional (3D) section scanning instrument (Midi, PANNORAMIC; 3DHISTECH, Budapest, Hungary) at a
magnification of x 20. Finally, the scanned images were analyzed for IPCL features using Case Viewer software, an
observation tool in the 3D section scanner. Photographs were acquired for fresh and fixed specimens (Figure 1E and F).

Pathological data collection

Data were collected from three distinct fields of view with the deepest lesion infiltration for each lesion. In each CD34-
stained specimen, comparisons were made based on H&E and D2-40 staining, which were utilized to identify cancerous
areas and vascular distribution based on the JES classification[18-20]. In the Case Viewer software, each field of view was
set to x 40, translating to an actual magnification of x 800. The transverse diameter of each field of view was 719.8 pm.
Within every field, specific measurements were obtained, including the short caliber, long caliber, and area of the three
IPCL vessels, with each IPCL vessel being the one closest to the luminal side of its intrapapillary position, apical distance
from the vertex of the IPCLs to the basement membrane, which was defined as X; and thickness of the epithelial layer at
the corresponding position of the tallest vessel within each of the three capillary papillae, which was defined as Y.
Location was defined as the ratio of X to Y. In cases where the basement membrane was damaged or unidentifiable, an
approximate outline of the basement membrane was created based on recognizable areas from neighboring regions,
employing the 'measurement annotation tool' for measurement. The values obtained from three vessels in each field of
view were averaged to obtain the measurement value for that specific field of view. Density calculations were performed
by selecting the largest area within each of the initially chosen x 40 fields of view. At a magnification of x 100 (equivalent
to an actual magnification of x 2000, with a fixed width of 287.9 pm), the sum of the areas of all blood vessels in the field
of view was measured to determine the density of this field of view. Pathological data were collected as described in
previous studies[21,22] (Figure 2).

Sample size calculation

The sample size was determined based on the evaluation indices of each group's caliber, density, and area of IPCLs.
Reference data from a previous study[21], including the mean and standard deviation (SD) of the caliber, density, and
area of IPCLs, were used for this calculation. PASS 2021 (v 2021.0.3; NCSS Statistical Software, Kaysville, UT, United
States) software was used. Multisample mean comparisons were employed for sample size calculation. Four groups,
namely types A, B1, B2, and B3, based on the JES classification, were included in the study. The type I error (o) was set at
0.05, and the type II error (B) was set at 0.1. The mean multiplier was set to 1. The sample size was the same in each group.
The sample size in each group was calculated separately, based on the caliber, area, and density data, resulting in eight
participants per group.

Statistical analysis

All statistical analyses were performed using SPSS 27.0 (IBM Corp., Armonk, NY, United States). Patients were initially
categorized into four groups according to the JES classification: Types A, B1, B2, and B3. The analysis encompassed the
short caliber, long caliber, area, location, and density of IPCLs. The results indicated that the data characteristics within
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Figure 2 Pathological data collection using Case Viewer software. A: Pathological slide stained with hematoxylin and eosin (magpnification: x 100); B:
Pathological slide stained for CD34 (magnification: x 100); C: Pathological slide stained for D2-40 (magnification: x 100); D: Measurement of intrapapillary capillary
loop (IPCL)-related characteristics (red A: Apical distance from the vertex of the IPCL to the basement membrane; red B: Thickness of the epithelial layer); E:
Enlarged orange region in picture D (red C: Short caliber of the IPCL; red D: Long caliber of the IPCL; and the region enclosed by the blue line is the area of the
IPCL); F: Pathological slide stained for CD34 (magnification: x 800); the transverse diameter of each field of view was 719.8 pm; G: Pathological slide stained for
CD34 (magnification: x 2000); the transverse diameter of each field of view is 287.9 um.

each group followed a normal distribution. However, apart from the location, the variance in the data was not uniform,
necessitating the application of nonparametric tests. Upon integrating types Bl and B2 into one group, the data character-
istics of types A, B1/B2, and B3 mirrored those of the aforementioned four groups. Data are expressed as mean + SD. P <
0.05 was considered statistically significant.

RESULTS

Patient clinicopathological characteristics

We selected 35 specimens from 26 patients diagnosed with ESCC and precancerous lesions who underwent endoscopic
submucosal dissection or surgery at Peking University Third Hospital (Beijing, China) between January 2019 and May
2023. Table 1 shows the clinicopathological characteristics of the 26 patients (20 males and 6 females). The average age of
the patients was 62 years (range: 49-77). The specimens were classified into types A, B1, B2, and B3, with 9, 8, 10, and 8
specimens, respectively. These specimens corresponded to 9, 12, 7, and 7 cases with pathological infiltration depths
classified as normal lesion/intraepithelial neoplasia (N/IN), Tla-EP/LPM, Tla-MM/T1b-SM1, and T1b-SM2,
respectively, based the 11" Edition of JES[17].

Nonparametric test results among types A, B1, B2, and B3 for short caliber, long caliber, area, density, and location of
IPCLs

The mean * SD short calibers of IPCLs for types A, B1, B2, and B3 were 7.49 + 1.43 pm, 13.31 £ 4.65 pm, 17.52 £ 5.03 pm,
and 21.35 £7.55 pm, respectively. Similarly, the mean * SD long calibers for types A, B1, B2, and B3 were 13.87 + 3.18 pm,
26.50 = 9.54 pum, 38.76 £ 17.72 pm, and 53.38 * 20.46 pm, respectively. The corresponding mean + SD areas were 92.48 +
34.80 pm?, 333.05 + 224.94 pm?, 601.59 + 489.61 pm?, and 1088.11 + 625.45 pm?, and the mean + SD densities were 693.84 +
424.44 pm?, 3183.89 + 2527.81 pm?, 4194.07 + 2922.58 pm?, and 5220.32 + 3509.80 um?2. Additionally, the mean + SD
locations for types A, B1, B2, and B3 were 0.38 + 0.11, 0.75 + 0.10, 0.79 + 0.08, and 0.77 * 0.10, respectively. Statistical
analysis revealed significant differences (°*P < 0.05) in the short and long calibers, area, location, and density between
types A and B. Notably, there were no significant variations in these parameters between types Bl and B2 and between
types B2 and B3 (P > 0.05). However, significant differences in the short and long calibers and area were observed
between types Bl and B3 (°P < 0.05); no significant differences were found in the density or location (P > 0.05) (Figure 3).

Nonparametric test results in types A, B1/B2, and B3 for short caliber, long caliber, area, density, and location of
IPCLs

After combining types B1 and B2 into one group, the means * SD for the short caliber, long caliber, area, density, and
location of type B1/B2 were 15.65 + 5.26 pm, 33.31 + 15.78 pm, 482.24 + 413.84 pm?, 3745.10 + 2775.48 ym?, and 0.77 + 0.10,

uisnidenge VVIGO | https://www.wjgnet.com 3475 August 15,2024 | Volume16 | Issue8 |



Shu WY et al. IPCL in ESCC

Table 1 Clinical and histopathological characteristics

Parameters Value
Total number of patients 26
Sex as male/female 20/6
Mean age in yr (range) 62 (49-77)
Total number of lesions 35
Tumor invasion depth cases, N/IN, T1la-EP/LPM, Tla-MM/ T1b-SM1, T1b-SM2 9,12,7,7
JES classification types A, B1, B2, B3 9,8,10,8
JES: Japan Esophageal Society; N/IN: Normal or intraepithelial neoplasia.
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Figure 3 Nonparametric test results in types A, B1, B2, and B3 for short caliber, long caliber, area, density, and location of intrapapillary
capillary loops. A: Nonparametric test in types A, B1, B2, and B3 for the short caliber of intrapapillary capillary loops (IPCLs); B: Nonparametric test in types A, B1,
B2, and B3 for long caliber of IPCLs; C: Nonparametric test in types A, B1, B2, and B3 for area of IPCLs; D: Nonparametric test in types A, B1, B2, and B3 for density
of IPCLs; E: Nonparametric test in types A, B1, B2, and B3 for location of IPCLs. 2P < 0.05; NS: P> 0.05.

respectively. Statistical analyses indicated significant differences in the short and long calibers, and area among types A,
B1/B2, and B3 (°P < 0.05). Additionally, there were significant disparities in location and density between type A and
both types B1/B2 and B3 (°P < 0.05). However, the differences in the location and density between types B1/B2 and B3
were not statistically significant (P > 0.05) (Figure 4).

Subgroup analyses for types B1 and B2

Subgroup analyses for types Bl and B2 revealed significant differences in the short caliber, long caliber, and area (‘P <
0.05), with no significant disparities in location and density between the groups (Figure 5). The results are summarized in
Table 2.

DISCUSSION

This study explored the pathological characteristics of IPCLs among the different types based on the JES classification.
The findings of this study may provide a pathological basis for modifying the JES classification. The results revealed
variations in the short and long diameters, area, density, and location of the IPCLs at the deepest infiltration associated
with different IPCL types. In type Bl and B2 vessels, significant differences in vessel caliber and area were observed,
despite the absence of an explicit mention in the JES classification that type B2 vessels have a larger caliber than type Bl
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Table 2 Pathological data of intrapapillary capillary loops for Types A, B1, B2, B1/B2, and B3
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Parameter Type A Type B1 Type B2 Type B1/B2 Type B3 P value
Short caliber of IPCLin pm 7.4 +1.43 13.31 £4.65 17.52 £5.03 15.65 £ 5.26 21.35+7.55 <0.001
Long caliber of IPCL inpm  13.87 £ 3.18 26.50 £ 9.54 38.76 £17.72 33.31+15.78 53.38 + 20.46 <0.001
Area of IPCL in pm? 92.48 +34.80 333.05 + 224.94 601.59 + 489.61 482.24 +413.84 1088.11 £ 625.45 <0.001
Density in pm? 693.84 + 424.44 3183.89 £2527.81  4194.07 £2922.58 374510277548  5220.32+3509.80  <0.001
X in pm 122.30 + 12.74 274.73 £25.90 295.15 £ 17.71 286.07 £ 110.61 25655 +17.23 <0.001
Y in pm 317.22 +24.81 363.52 £ 30.71 373.56 £21.13 369.10 £ 131.05 331.18 + 18.80 >0.05
Location on X/Y 0.38£0.11 0.75£0.10 0.79 £ 0.08 0.77 £0.10 0.77 £0.10 <0.001

Data are mean * standard deviation. IPCL: Intrapapillary capillary loop; SD: Standard deviation; X: Apical distance from the vertex of the intrapapillary

capillary loop to the basement membrane; Y: Epithelial layer thickness.
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Figure 4 Nonparametric test results in types A, B1/B2, and B3 for short caliber, long caliber, area, density, and location of Intrapapillary
capillary loops. A: Nonparametric test in types A, B1/B2, and B3 for short caliber of Intrapapillary capillary loops (IPCLs); B: Nonparametric test in types A, B1/B2,
and B3 for long caliber of IPCLs; C: Nonparametric test in types A, B1/B2, and B3 for area of IPCLs; D: Nonparametric test in types A, B1/B2, and B3 for density of
IPCLs; E: Nonparametric test in types A, B1/B2, and B3 for location of IPCLs. °P < 0.05; NS: P> 0.05.

vessels. Hence, caliber could serve as a distinguishing factor between type B1 and B2 vessels that may be further refined.
Moreover, as indicated by previous findings, notable disparities in the density and location exist between type A and type
B vessels. Thus, Kuwano et al[23] observed a significant difference in the number of blood vessels between in situ or
minimally invasive cancer lesions and adjacent normal tissues, in early esophageal cancer. This finding suggests a
gradual change in density and location from type A to type B vessels[24], underscoring the value of these characteristics
in subdividing type A vessels. Moreover, Kikuchi et al[25] found that ESCC lesions observed by ME-NBI had increased
vascular density in the cancerous areas compared with that in the noncancerous areas. Furthermore, the results of our
study demonstrated that cancerous IPCLs were generally located within a distance of less than 200 pm from the top of the
epithelial layer. Currently, laser confocal endomicroscopy enables magnification of up to x 1000 and a scanning depth
ranging from the mucosal surface to 250 pm below the mucosa[26-28]. Consequently, laser confocal endomicroscopy
could offer a theoretically feasible approach for precise biopsy during endoscopy.

The findings of this study varied slightly from those of previous studies in several respects. Previous studies classified
IPCLs into three groups, namely types A, B1/B2, and B3, based on the JES classification[21]. However, previous studies
individually examined the characteristics of IPCLs, taking either a pathological or endoscopic perspective, without
effectively integrating the two[25]. In contrast, this study further subdivided these groups into types A, B1, B2, and B3.
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Figure 5 T-test results between types B1 and B2 for short caliber, long caliber, area, density, and location of Intrapapillary capillary
loops. A: Nonparametric test in types B1 and B2 for short caliber of intrapapillary capillary loops (IPCLs); B: Nonparametric test in types B1 and B2 for long caliber of
IPCLs; C: Nonparametric test in types B1 and B2 for area of IPCLs; D: Nonparametric test in types B1 and B2 for density of IPCLs; E: Nonparametric test in types B1
and B2 for location of IPCLs. °P < 0.05; NS: P> 0.05.

We initially observed the endoscopic manifestations and subsequently investigated the characteristics of the IPCLs at the
deepest infiltration level, thus establishing a close link between the endoscopic results and the infiltration depth.
Moreover, the present study's findings suggest that the density differences among types B1, B2, and B3 vessels may not
be significantly pronounced. At the same time, there are significant differences in the density between type A and type B
vessels[25]. In contrast, a previous study has indicated that the density of B3 vessels is higher than that of B1/B2 vessels
[21]. Therefore, a larger sample size is required to ascertain the presence of actual density differences between type B
vessels, along with comparisons of endoscopic manifestations. Finally, the results of this study diverged from those of
previous research[29] concerning the location of IPCLs. Thus, the main distinction lies in the spatial positioning of type A
and type B vessels; however, the differences in the location of type B1, B2, and B3 vessels may not be significant. This
discrepancy can be attributed to the growth pattern observed in most ESCC, which typically progresses from the basal to
the luminal side. This growth pattern can result in vessels' upward displacement or compression towards the luminal
side, thereby nourishing the tumor cells situated closer to the lumen. From an endoscopic perspective, this phenomenon
may explain why IPCLs in most cancerous lesions appear clearer and closer to the mucosal side than normal IPCLs.

The present study had some limitations, including its single-center retrospective design and the measurement of the
caliber of IPCLs, which is only based on a vertical cross-section. Thus, the evaluation may be carried out at an angle to
another direction of the maximum diameter in the future. In addition, the classification of type A vessels does not allow a
distinction between normal, inflammatory, and intraepithelial neoplasia. Future research could address these limitations
by grouping type A vessels into finer subcategories. This would enable a more detailed exploration of the progression of
pathological features from normal to precancerous lesions and, ultimately, cancer, facilitating timely detection and
appropriate interventions throughout the process.

CONCLUSION

This study first clarified the microvascular structural changes in the deepest parts of the lesions' infiltration of ESCC
corresponding to the different types of IPCLs, classified by the JES classification. The results showed significant
differences in the pathological structures of the IPCLs, which corresponded to the deepest parts of the lesions' infiltration,
between the different types. This finding might help optimize the JES classification and potentially improve the accuracy
of endoscopic biopsy diagnosis.
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