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Abstract
BACKGROUND
Total gastrectomy with splenectomy is the standard treatment for advanced proximal gastric cancer with greater-curvature invasion. As an alternative to splenectomy, laparoscopic spleen-preserving splenic hilar lymph node (LN) dissection (SPSHLD) has been developed. With SPSHLD, the posterior splenic hilar LNs are left behind.

AIM
To clarify the distribution of splenic hilar (No. 10) and splenic artery (No. 11p and 11d) LNs and to verify the possibility of omitting posterior LN dissection in laparoscopic SPSHLD from an anatomical standpoint.

METHODS
Hematoxylin & eosin-stained specimens were prepared from six cadavers, and the distribution of LN No. 10, 11p, and 11d was evaluated. In addition, heatmaps were constructed and three-dimensional reconstructions were created to visualize the LN distribution for qualitative evaluation.

RESULTS
There was little difference in the number of No. 10 LNs between the anterior and posterior sides. For LN No. 11p and 11d, the anterior LNs were more numerous than the posterior LNs in all cases. The number of posterior LNs increased toward the hilar side. Heatmaps and three-dimensional reconstructions showed that LN No. 11p was more abundant in the superficial area, while LN No. 11d and 10 were more abundant in the deep intervascular area.

CONCLUSION
The number of posterior LNs increased toward the hilum and was not neglectable. Thus, surgeons should consider that some posterior No. 10 and No. 11d LNs may remain after SPSHLD.
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Core Tip: Recently, laparoscopic spleen-preserving splenic hilar lymph node (LN) dissection (SPSHLD) has emerged as a viable alternative to splenectomy for advanced proximal gastric cancer with greater curvature invasion. However, laparoscopic SPSHLD has been observed to leave behind the posterior splenic hilar LNs. In this study, we aimed to clarify the distribution of splenic hilar and splenic artery LNs by examining cadavers, and to evaluate the possibility of omitting posterior LN dissection in laparoscopic SPSHLD from an anatomical perspective. Our findings revealed that the number of posterior LNs increased towards the hilum and was not negligible. Therefore, it is crucial for surgeons to consider that some posterior LNs may remain after SPSHLD.

INTRODUCTION
Total gastrectomy with splenectomy is a standard treatment for locally advanced proximal gastric cancer with greater-curvature infiltration in East Asian countries[1,2]. Splenectomy is performed with the aim of achieving complete retrieval of splenic hilar lymph nodes (LNs), as well as LNs along the splenic artery, although the procedure increases the incidence of postoperative pancreas-related complications[1,3-5]. To avoid these potentially fatal complications, a new surgical technique named laparoscopic spleen-preserving splenic hilar LN dissection (SPSHLD) has been developed, and its use is widespread in some countries[3,4,6-8].
According to the Japanese Classification of Gastric Carcinoma[9], No. 10 LNs are defined as splenic hilar LNs adjacent to the splenic artery and distal to the pancreatic tail, as well as those on the roots of the short gastric arteries and those along the left gastroepiploic artery proximal to its gastric branch. The LNs along the splenic artery are referred to as No. 11 LNs, which are subdivided into No. 11p (proximal splenic artery LNs from the origin of the splenic artery to halfway between its origin and the pancreatic tail end) and No. 11d (distal splenic artery LNs from halfway between the origin of the splenic artery and the pancreatic tail end to the end of the pancreatic tail) LNs.
Both anterior and posterior splenic hilar LNs are completely retrieved with splenectomy; however, it is challenging to dissect the posterior LNs of the splenic hilum and the LNs along the splenic artery with laparoscopic SPSHLD in which the spleen is not mobilized[7,8]. For SPSHLD to be accepted as a standard procedure for locally advanced proximal gastric cancer with greater-curvature infiltration, omission of posterior splenic hilar LNs must be justified from both the clinical and anatomical standpoints.
Several reports have demonstrated the feasibility of laparoscopic SPSHLD from the clinical standpoint[8,10,11], but no studies have examined the distribution of splenic hilar LNs from the anatomical standpoint. Demonstrating the detailed distribution pattern of the anterior and posterior LNs would allow the feasibility of laparoscopic SPSHLD to be evaluated from an anatomical standpoint. Therefore, this study aimed to clarify the anatomical distribution of the splenic hilar (No. 10) and splenic artery (No. 11p and 11d) LNs. In addition, the number of anterior and posterior LNs was counted to clarify whether LN dissection without spleen mobilization can be justified from the anatomical standpoint. We also created three-dimensional (3D) images to clarify the anatomy around the splenic hilar and splenic artery LNs.

MATERIALS AND METHODS
Cadavers
In this study, we examined six Japanese cadavers (four male and two female) aged between 74 and 99 years (Table 1). The cadavers were donated to the Department of Clinical Anatomy of Tokyo Medical and Dental University. All donors had previously signed documents agreeing to donate their bodies and had provided written consent for use in anatomical studies. The format of the document concurred with the Act on Body Donation for Medical and Dental Education under Japanese law. The study protocol was approved by our institutional review board (M2018-210). This study excluded the cadavers of individuals with esophageal, gastric, splenic, or pancreatic cancer. The cadavers were fixed by arterial perfusion with 8% formalin and preserved in 30% alcohol to prevent fungal growth and maintain the softness of the tissues.

Histological examination
The esophagus, stomach, duodenum, spleen, pancreas, and vessels were resected from the cadavers in an en-bloc fashion (Figure 1A). Tissue blocks from the body of the pancreas to the splenic hilum were made from the specimens (Figure 1B). The short gastric arteries were dissected at the root, and the specimens consisted of the splenic hilum along with the pancreatic parenchyma. The tissue blocks were post-fixed, followed by defatting, demineralization, and paraffin embedding. Next, we made histological sections by cutting them into 5-µm-thick specimens at 1.0-mm intervals of width in the sagittal plane. Hematoxylin & eosin (H&E) staining was conducted to evaluate the structure of the organs and vasculature (Figure 2A and B). In H&E staining, LNs had a characteristic appearance with a dense core and were blue-purple because of hematoxylin staining, while the surrounding tissue was pink-red because of eosin staining. We also marked the splenic artery LNs and the splenic hilar LNs on H&E-stained sections (Figure 2C). We then evaluated the distribution of the splenic hilar LNs and the splenic artery LNs on H&E-stained specimens. We counted the number of anterior and posterior splenic artery LNs in each of the six cadavers, followed by the number of anterior and posterior splenic hilar LNs in five of these cadavers.

Heatmap creation
To assess whether the number of LNs that could not be dissected by laparoscopic SPSHLD was acceptable, we determined the number of anterior and posterior LNs.
To clarify the difficulty in dissecting each LN, we created heatmaps and 3D images to objectively show the locations of the LNs and surrounding organs. The contours of the pancreas, spleen, blood vessels, and LNs were traced on H&E-stained sections. Anatomically similar sections from the same cadaver were overlaid to create schemas, and the frequency of the LNs was represented as heatmaps (Figure 3). We made the heatmaps using the color scale function of Microsoft Excel for Mac (version 16.16.27[202012]; Microsoft Corp., Redmond). The scale was set to show that the number of LNs increased as the color changed from yellow to red. 

3D reconstruction creation
We used serial tissue sections from one of the six cadavers to perform 3D reconstruction. First, the traced images from a typical case were superimposed to create 3D images of the blood vessels and LNs. In addition, we generated 3D images by extracting only the regions of the distal splenic artery LNs and the splenic hilar LNs using Autodesk AutoCAD for Mac (product version R.47.M193). 

Definition of anterior and posterior LNs
We defined the LNs within the range of laparoscopic LN dissection as anterior and posterior LNs. In the region of the No. 11 LNs, the splenic artery was divided into two patterns: one in which the splenic artery was located anterior to the splenic vein, and the other in which the splenic artery was located posterior to the splenic vein. When the splenic artery was shallower than the splenic vein, the posterior side was defined as the area bounded by the pancreatic parenchyma, splenic vein, and retroperitoneum (Figure 4A). In the region of the No. 10 LNs (Figure 4B), the anterior side was defined as the area ventral to the line connecting the midpoint of vessels with a long diameter of ≥ 1.5 mm, while the dorsal region was defined as the posterior side (Figure 4C).

RESULTS
The number of LNs on the anterior and posterior sides of the No. 10 and No. 11 LNs in each case are shown in Table 1. The No. 11 LNs of all of the cadavers were more frequently anterior than posterior. The number of No. 10 LNs varied from case to case. In three cadavers (cases 2, 4, and 6), there were more No. 10 LNs on the anterior side than on the posterior side. In two cadavers (cases 3 and 5), there were more No. 10 LNs on the posterior side than on the anterior side.
The mean number of No. 10 LNs per case was 11.5 on the anterior side and 10.7 on the posterior side. The mean number of No. 10 LNs per section was 1.08 on the anterior side and 1.00 on the posterior side. There was little difference in the number of No. 10 LNs between the anterior and posterior sides.
Next, we examined the No. 11p and No. 11d LNs separately. The number of anterior and posterior No. 11p and No. 11d LNs is shown in Table 2. The mean number of No. 11p LNs per case was 27.8 on the anterior side and 3.7 on the posterior side, and the mean number of No. 11d LNs per case was 25.3 on the anterior side and 7.7 on the posterior side. The mean number of No. 11p LNs per section was 1.46 on the anterior side and 0.19 on the posterior side, and the mean number of No. 11d LNs per section was 0.89 on the anterior side and 0.27 on the posterior side. For No. 11p and No. 11d LNs, all cases had more LNs on the anterior side than on the posterior side.
The number of No. 11p, No. 11d, and No. 10 LNs per section, as shown in Table 2 and Table 3, are summarized in Table 4. The anterior side had a larger number of No. 11p, No. 11d, and No. 10 LNs than the posterior side. In addition, the number of posterior LNs increased as they moved to the hilar (distal) side. Therefore, we calculated the ratio of posterior LNs to anterior LNs for LN No. 11p, 11d, and 10 for all cases. We also calculated the ratio of the total number of posterior LNs to the total number of anterior LNs for LN Nos. 11p, 11d, and 10 for all cases. These ratios are summarized in Table 5. The number of posterior LNs increased toward the splenic hilum (distal side).
The heatmaps for the No. 10 LNs of the five cases are shown in Figure 5. The arrangement of the hilar vessels varied widely, and some No. 10 LNs existed intravascularly. In terms of the mean number of LNs, there were more anterior LNs than posterior LNs. However, some LNs existed deeply between the splenic hilar vessels.
The heatmaps for the No. 11 LNs are shown in Figure 6. We distinguished the No. 11 LNs into No. 11p and No. 11d LNs and evaluated them separately because the localization of these LNs differed between the proximal and distal sides. The number of posterior LNs tended to increase toward the spleen. As shown in the heatmap of the No. 11p LNs in Figure 6, in case 6, the No. 11p LNs tended to be more abundant in the superficial location, while the No. 11d LNs tended to be more common in more deeply intervascular locations. Some No. 11d LNs were located on the posterior side or were surrounded by the hilar vessels.
We generated 3D images of the No. 11 and No. 10 LNs (Figure 7A). The splenic hilum side had an intricate structure of vessels and LNs. Figure 7B shows that the No. 11p LNs existed on the surface of a single splenic artery. For the No. 11d and No. 10 LNs, the vascular branch was complicated, and the splenic hilar vessels covered the posterior LNs.

DISCUSSION
In this study, we report the results of an anatomical study on six cadavers in which we examined the distribution of No. 10 and No. 11 LNs. Importantly, we observed that the number of posterior LNs increased toward the hilum.

Comparison with previous studies
Lymphatic flow of proximal gastric cancers, especially those located along the greater curvature, drains to splenic hilar LNs via the left gastroepiploic artery, short gastric artery, celiac artery, and posterior gastric artery[12]. Therefore, the incidence of metastasis in No. 10 and splenic hilar LNs in advanced proximal gastric cancer were 9.8%-20.9% and 8.1%-27.9%, respectively[12,13]. Total gastrectomy with splenectomy is the standard treatment for locally advanced proximal gastric cancer with greater-curvature invasion[1,2]. However, this procedure has rarely been performed with the laparoscopic approach. Recently, large randomized controlled trials from Asia have demonstrated the non-inferiority of laparoscopic surgery for locally advanced gastric cancer[14-16], and laparoscopic surgery has thus become more popular recently. With the development of laparoscopic instruments and techniques, laparoscopic total gastrectomy became possible. Since then, outstanding surgeons in East Asia have started to perform laparoscopic SPSHLD[6,7]. Previous reports have insisted that the majority of No. 10 LNs are located on the anterior side, while posterior No. 10 LNs are rarely found[8,17]. However, the present study found that the number of posterior No. 10 LNs was not neglectable and was almost equal to, or even outnumbered, the number of anterior No. 10 LNs in some cases. 
This discrepancy is probably because small LNs, which were counted as LNs in this study, might be overlooked in clinical practice. In clinical practice, surgeons visually remove the LNs from surgically resected specimens. Therefore, small LNs, which can be recognized under the microscope, but that are difficult to identify with the naked eye, are rarely counted. Indeed, small LNs of < 1 mm in size, which are usually ignored in clinical practice, were counted as LNs in the present study. Another probable reason is that in previous reports, some LNs, which were assumed to be on the posterior side in this study, might have been dissected as anterior LNs due to certain manipulations, such as elevation of the stomach, leading to displacement of the LNs from the posterior to the anterior side. As a result, it became difficult to completely distinguish the anterior LNs from the posterior LNs intraoperatively. Therefore, the distribution of the anterior and posterior LNs in this study (in which anatomical findings were considered) was different from that of previous studies (in which surgical findings were considered).
The novelty of this study lies in the use of autopsy to define the posterior and anterior LNs in detail and to determine the distribution and number of LNs based on serial sections. Furthermore, in this study, the distribution and number of LNs were visualized using a new analysis method of heatmapping and 3D reconstruction of serial sections, and the variability and complexity of the LN distribution were qualitatively verified. 

Clinical implications
The No. 10 and No. 11d LNs varied in their distribution, as shown in Figures 5 and 6. This variation could be attributed to the variety of vascular running and branching patterns in this region.
Studies have reported that the running patterns of the distal splenic artery and the splenic hilar vessels vary greatly[18,19]. Indeed, the branching patterns were not identical among the cadavers in the present study, as shown in Figures 5 and 6. This tendency became more obvious toward the distal end of the splenic artery. The traditional running pattern of the splenic artery is that it divides from a single splenic artery trunk into two or three branching vessels, which further branch into smaller vessels at the hilum[18]. These small vessels also have multiple branching patterns and can be divided into eight major categories. Although rare, the splenic artery may also branch near the celiac trunk[19]. Compared with the number of reports on the branching patterns of blood vessels, the branching patterns of lymphatic vessels have seldom been reported. However, as the lymphatic vessels usually run along the blood vessels, they are thought to have equally as numerous running patterns and LN distribution patterns in the distal splenic artery and splenic hilar regions as the splenic vessels.
The No. 10 and No. 11d LNs can be dissected as en-bloc specimens with splenectomy, regardless of their distribution. However, the posterior LNs may be left behind in vascular-sparing SPSHLD.
Our study showed that the number of posterior LNs increased toward the splenic hilum. This means that the number of LNs that may be left behind without splenectomy was high. Although a magnified view of laparoscopic surgery could enable surgeons to perform meticulous LN dissection by skeletonizing the blood vessels, retrieval of posterior LNs surrounded by multiple blood vessels or intertwined with each other is still technically demanding and difficult to perform, even with laparoscopic SPSHLD. Thus, surgeons should be cautious about omitting posterior LN dissection from the anatomical viewpoint. 
Although the technical safety of SPSHLD has been demonstrated previously[8,20], the oncological safety of SPSHLD remains unclear. The efficacy of LN dissection should be comprehensively examined, and a variety of factors, such as the rate of metastasis, procedure-related complications, the local control rate, and survival outcomes, should be considered. Nevertheless, a survival analysis needs to be conducted to clarify these points. 
The anterior/posterior ratio of No. 10 LNs, as well as the number of No. 10 LNs, differed widely among the cadavers examined in this study. The number of No. 10 LNs was small in cases 3 and 6, which was probably due to the short distance between the pancreatic tail and the spleen in these cases. Moreover, the number of sections in these cases was smaller than in the other cases. 
Different from the No. 10 LNs, most of the No. 11p LNs were located in the anterior region. In addition, the splenic artery running pattern was relatively simple and did not branch at this level in most cases. Different from the No. 10 and No. 11d LNs, which were located deep between the vessels, the No. 11p LNs were identified at a resectable depth using the typical laparoscopic procedure without pancreatic mobilization.

Limitations
To separate No. 10 LNs into those that were difficult to dissect by laparoscopic SPSHLD without pancreatic mobilization and those that were not, LNs behind vessels greater than 1.5 mm in diameter were defined as posterior in this study. However, anterior and posterior as defined in this study do not necessarily correspond to clinical anterior and posterior. The number of LNs in each may vary depending on how the definitions are determined. However, even qualitative assessment methods such as heat maps showed more LNs deep in the posterior compared with previous studies. Therefore, the conclusion that there were more posterior splenic hilar LNs compared with previous studies remains unchanged.
Another limitation is that this study did not investigate lymphatic flow from the gastric side to posterior splenic hilar LNs in proximal advanced gastric cancer. Therefore, the results do not directly relate the dissection of posterior LNs to recurrence. Cadavers with gastric cancer were excluded from assessing the neutral distribution of hilar LNs. If posterior No. 10 LNs receive little lymphatic flow from the stomach, the anterior LNs may be more often positive for metastases in gastric cancer. Further studies focusing only on proximal advanced gastric cancer are expected.

CONCLUSION
In this anatomical study of six cadavers, we found that several splenic hilar and distal splenic artery LNs might be left behind following anterior LN dissection by SPSHLD, as the anterior/posterior LN ratio of these areas was lower than expected. Most of the No. 11p LNs were located at the anterior side, and conventional laparoscopy would be sufficient for No. 11p LN dissection. Our results suggest that surgeons should consider that some posterior No. 10 and No. 11d LNs may be left behind after SPSHLD when applying this procedure in clinical practice. The feasibility of the procedure should be reviewed if future clinical trials show an increase in hilar LN recurrence in laparoscopic SPSHLD cases.

ARTICLE HIGHLIGHTS
Research background
In East Asian countries, the standard treatment for locally advanced proximal gastric cancer with invasion of the greater-curvature is total gastrectomy with splenectomy. The splenic hilar and splenic artery lymph nodes (LNs) are usually dissected in this procedure. However, this procedure increases the risk of postoperative pancreatic complications. To avoid these complications, laparoscopic spleen-preserving splenic hilar LN dissection (SPSHLD) has been developed and is widely used in some countries.

Research motivation
Performing laparoscopic SPSHLD without spleen mobilization makes it challenging to dissect posterior splenic hilar LNs and LNs along the splenic artery. While previous studies have demonstrated the clinical feasibility of laparoscopic SPSHLD, anatomical studies have not been performed. Therefore, we sought to justify the omission of the posterior splenic portal LN from an anatomical perspective.

Research objectives
To evaluate the feasibility of laparoscopic SPSHLD from an anatomical standpoint, this study aimed to demonstrate the detailed distribution pattern of the anterior and posterior LNs, clarify the anatomical distribution of the splenic hilar (No. 10) and splenic artery (No. 11p and 11d) LNs, and count the number of anterior and posterior LNs.

Research methods
This study examined six Japanese cadavers fixed by arterial perfusion with 8% formalin and preserved in 30% alcohol. The distribution of the splenic hilar LNs and splenic artery LNs was evaluated by creating histological sections, followed by hematoxylin & eosin staining to assess the structure of the organs and vasculature. In addition, the number of anterior and posterior LNs was counted, and three-dimensional reconstructions of their distributions were created.

Research results
This research uncovered a pattern where No. 11 LNs exhibited a greater frequency on the anterior side than on the posterior side, whereas No. 10 LNs showed minimal variability in number. The mean LN count was observed to be higher on the anterior side for No. 11p, No. 11d, and No. 10 LNs. Additionally, the number of LNs on the posterior side tended to increase toward the splenic hilum. Heat maps and three-dimensional images were generated to illustrate the spatial distribution and location of the LNs, showing that some LNs were intravascular or surrounded by the hilar vessels.

Research conclusions
The ratio of anterior to posterior splenic hilar and splenic artery LNs may be lower than expected, and the number of posterior LNs increased toward the hilum. Our study suggests that surgeons should be aware that some posterior No. 10 and 11d LNs may be left behind after SPSHLD when using this procedure in clinical practice.

Research perspectives
In laparoscopic SPSHLD, some LNs may not be retrieved, which should be considered by surgeons.
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Figure Legends
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Figure 1 Resected specimens. Resected specimens. A: Laparotomy was performed, and the esophagus, stomach, duodenum, spleen, pancreas, and vessels were resected in an en-bloc fashion; B: The duodenal bulb, horizontal leg, and lower bile duct were removed, and the duodenum, pancreas, spleen, and surrounding tissue were dissected from the retroperitoneum in an en-bloc fashion. Ht: Heart; Di: Diaphragm; Lv: Liver; St: Stomach; Du: Duodenum; Gb: Gallbladder; Pa: Pancreas; Pb: Pancreatic body; Pt: Pancreatic tail; Sh: Splenic hilum; Sp: Spleen.

[image: ]
Figure 2 Hematoxylin & eosin-stained microslides. Hematoxylin & eosin (H&E)-stained microslides. A: H&E-stained images of the No. 11 lymph node (LN) region in case 1; B and C: Enlarged image of A. The retroperitoneal layer can be seen as fibrous structures, indicated by the thick arrows. H&E, hematoxylin and eosin; Panc: Pancreas; SpA: Splenic artery; SpV: Splenic vein; Ly: Lymph; Ag: Adrenal gland; PGA: Post-gastric artery; Arrowhead: Lymph node; Arrow: Nerve; Thick arrow: Border with the retroperitoneal region.

[image: ]
Figure 3 Heatmap and color scale. We traced the major structures [i.e., pancreatic parenchyma, spleen, splenic artery, splenic vein, and lymph nodes (LNs)] around the No. 11d LN region in case 4. The number of LNs is represented as a heatmap. We made the heatmap using the color scale function of Microsoft Excel for Mac (version 16.16.27[202012]). The scale is set to show that the number of LNs increases as the color changes from yellow to red. The colored cells with numbers are LN heatmaps. LN: Lymph node; Sp: Spleen; Panc: Pancreas; SpA: Splenic artery; SpV: Splenic vein.

[image: ]
Figure 4 Hematoxylin & eosin-stained images and an example of the anterior side and the posterior side. Hematoxylin & eosin (H&E)-stained images and an example of the anterior side and the posterior side. A: H&E-stained images of the No. 11 lymph node (LN) region in case 1. The anterior side is represented by the blue area, and the posterior side is represented by the orange area; B: H&E-stained images of the No. 10 LN region in case 4; C: The anterior side is represented as the blue area, and the posterior side is represented as the orange area. H&E: Hematoxylin and eosin; LN: Lymph node; Panc: Pancreas; SpA: Splenic artery; SpV: Splenic vein; Sp: Spleen.

[image: ]
Figure 5 Heatmaps of the splenic hilum region. Heatmaps of the splenic hilum region. Heatmaps of the five cadavers studied for the splenic hilum utilizing the color scale of Microsoft Excel for Mac (version 16.16.27[202012]). The scale is set to show that the number of lymph nodes (LNs) increases as the color changes from yellow to red. The colored cells with numbers are LN heatmaps. A: Splenic artery; V: Splenic vein; S: Spleen; LN: Lymph node.

[image: ]
Figure 6 Heatmaps of the splenic artery lymph node region. Heatmaps of the splenic artery lymph node (LN) region. Heatmaps of the No. 11p and No. 11d LN regions in each case. The color scale settings are the same as in Figure 5. LN: Lymph node; 11p: No. 11p lymph node; 11d: No. 11d lymph node; P: Pancreas; S: Spleen. 
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[bookmark: _Hlk131335034]Figure 7 Three-dimensional model of the distribution of the pancreas, splenic artery, splenic vein, and lymph nodes. Three-dimensional model of the distribution of the pancreas, splenic artery, splenic vein, and lymph nodes (LNs). A: Three-dimensional model of the distribution of the pancreatic parenchyma, splenic artery, splenic vein, and LNs in the No. 11 region in case 2. The yellow zones represent the areas that contain LNs and surrounding tissues; B and C: Three-dimensional model showing the distribution of the pancreatic parenchyma, splenic artery, splenic vein, and LNs in the region of LN No. 11p and LN No. 10 in case 2. The yellow zones represent the LNs. Three-dimensional model viewed from the pancreatic head toward the splenic hilum. The retroperitoneal side is on the left (B). Three-dimensional model of the splenic hilum looking toward the pancreatic head. The retroperitoneal side is on the right (C). Brown: Pancreatic parenchyma; Red: Splenic artery; Blue: Splenic vein; Yellow: Lymph nodes; Gray: Border with the retroperitoneum; R: Retroperitoneal; LZ: Lymph node zone; A: Splenic artery; V: Splenic vein; P: Pancreas; LN: Lymph node; 11p: No. 11p lymph node; 11d: No. 11d lymph node; 10: No. 10 lymph node. 
[bookmark: xsc43uwpjqccfc]
Table 1 Characteristics of cadavers
	Case No.
	1
	2
	3
	4
	5
	6

	Age (yr)
	75
	81
	79
	96
	99
	85

	Sex
	Male
	Male
	Male
	Female
	Female
	Female

	Weight (kg)
	38
	59
	40
	41
	30
	42

	Cause of death
	Bronchial pneumonia
	DIC
	Pneumonia
	Senility
	Senility
	Liver failure

	Patient history
	Lung cancer
	Miliary tuberculosis,
post-CABG surgery
	NA
	Breast cancer, Melanoma
	NA
	Liver cancer, hepatic cirrhosis


DIC: Disseminated intravascular coagulation; CABG: Coronary artery bypass graft; LN: Lymph node; NA: Not available.

Table 2 Distribution of No. 10 and No. 11 lymph nodes
	
	Case No.

	
	1
	2
	3
	4
	5
	6
	Avg. (LN/case)
	Avg. (LN/slice)

	No. 10
	
	
	
	
	
	
	
	

	No. of slices
	0
	18
	4
	18
	19
	5
	
	

	Anterior nodes
	NA
	40
	3
	12
	12
	2
	11.5
	1.08

	Posterior nodes
	NA
	25
	4
	6
	29
	0
	10.7
	1.00

	No. 11
	
	
	
	
	
	
	
	

	No. of slices
	52
	51
	44
	31
	43
	66
	
	

	Anterior nodes
	31
	94
	61
	20
	36
	77
	53.2
	1.23

	Posterior nodes
	8
	10
	19
	7
	10
	14
	11.3
	0.26


[bookmark: xscx0uyyonmuny][bookmark: xscf2mymaqgbdl]The distribution of No. 10 and 11 lymph nodes (LNs) in each cadaver is shown. The number of LNs on the anterior and posterior sides and the number of microslides studied are also shown. No. 10, No. 10 LNs; No. 11, No. 11 LNs; No. of slices: Number of microslides; Avg. (LN/case): Mean number of LNs per case; Avg. (LN/slice): Mean number of LNs per microslide. LN: Lymph node; NA: Not available.
[bookmark: xsc2i05watno1n]
Table 3 Distribution of No. 11p and 11d lymph nodes
	
	Case No.

	
	1
	2
	3
	4
	5
	6
	Avg. (LN/case)
	Avg. (LN/slice)

	No. 11p
	
	
	
	
	
	
	
	

	No. of slices
	14
	27
	15
	9
	16
	33
	
	

	Anterior nodes
	14
	52
	20
	8
	21
	52
	27.8
	1.46

	Posterior nodes
	2
	6
	2
	1
	5
	6
	3.7
	0.19

	No. 11d
	
	
	
	
	
	
	
	

	No. of slices
	38
	24
	29
	22
	27
	33
	
	

	Anterior nodes
	17
	42
	41
	12
	15
	25
	25.3
	0.88

	Posterior nodes
	6
	4
	17
	6
	5
	8
	7.7
	0.27


[bookmark: xscugumlcmvz5o][bookmark: xscws1iff0rfa0][bookmark: xsc0rihpmhzw5j][bookmark: xschtm52qsylxm][bookmark: xscuwsexvf5onj][bookmark: xscmi45osicntd][bookmark: xscuu10msth5tw]The distribution of No. 11p and 11d lymph nodes (LNs) in each cadaver is shown. We also noted the number of LNs on the anterior and posterior sides, the number of vessels, and the number of microslides. No. 11p, No. 11p LNs; No. 11d, No. 11d LNs; No. of slices: Number of microslides; Avg. (LN/case): Mean number of LNs per case; Avg. (LN/slice): Mean number of LNs per microslide.

Table 4 Number of lymph nodes per microslide
	
	No. 11p
	No. 11d
	No. 10

	Anterior node
	1.46
	0.88
	1.08

	Posterior node
	0.19
	0.27
	1.00

	
	→
	Hilar side


The number of No. 11p, 11d, and 10 lymph nodes per microslide is shown. 

Table 5 Posterior/anterior lymph node ratio
	Lymph node
	Case No.

	
	1
	2
	3
	4
	5
	6
	Total

	↓
	No. 11p
	0.14
	0.12
	0.10
	0.13
	0.24
	0.12
	0.13

	
	No. 11d
	0.35
	0.10
	0.41
	0.50
	0.33
	0.32
	0.30

	Hilar side
	No. 10
	NA
	0.63
	1.33
	0.50
	2.42
	0.00
	0.93


[bookmark: xsc0qdgcdo1jeh]The posterior/anterior lymph node (LN) ratio and the average of these ratios were calculated for each cadaver. Total: Sum of the number of posterior LNs in all cases divided by the sum of the number of anterior LNs in all cases.
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