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Light micrographs of the whole-mount preparation of
the greater omentum with omental milky spots (OMS)

1a: 5'-Nase-ALPase double staining. lympahtic vessels (5%),
blood vessels (arrows) x40

1b: HLA-DR immunostaining for the activated macrophages
(dotted circles). Arrows indicate the OMS. x 10
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Fig. 2 SEM image of the Fig. 3 Schematic presentation shows the mechanism of trans-lymphatic
macula cribriformis (arrows)  metastasis via the omental milky spots. Note many macrophages which are
of submesothelial connec-  seen in the outer surface of omental milky spots (OMS). Macula cribriformis
tive tissue layer in the omen-  exist in the disk-like pouch of the OMS.

tal milky spots M@®: omental macrophages

OMS: dotted circle
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Morphological characteristics of human omental milky spots and their morphological changes
in omental disseminated metastasis
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Omental milky spots (OMS) are omentum-associated lymphoid tissues involved in the absorption of cell components and small parti-
cles within the peritoneal cavity. In particular, OMS are considered to play an important role in peritoneal disseminated metastasis. In
this study, we elucidated unclear aspects regarding the morphological characteristics of human OMS based on their anatomical
relationship with the peritoneal lymphatic system. We also examined the relationship of OMS with disseminated metastases, morpho-
logical changes of omental mesothelial cells, and the fine structure of the prelymphatic channel (PLC) around OMS. We used seven
specimens of the greater omentum from patients with primary gastric or colon cancer obtained by omentectomy for the morphological
analysis. For the identification of lymphatic vessels, we performed 5 —Nase enzyme-histochemical staining and D2-40 immunostain-
ing. The detailed distribution of activated macrophages (M¢) was assessed by HLA-DR immunostaining. The cancerous peritoneal
mesothelium and the PLC fine structure in OMS were examined by scanning electron microscopy (SEM). In the greater omentum
with cancerous peritonitis, large OMS of various sizes (5-7 um) were found in a 2 mm? peritoneal area. The OMS were completely co-
vered with large cuboidal mesothelial cells that were different from squamous mesothelial cells. In the SEM observation, 10-um-wide
mesothelial gaps (MG) were scattered in the border area between the mesothelial cells of OMS, and in the local area, a large number
of activated M¢ were also found. Furthermore, the above finding was in accordance with the immunostaining result that HLA-DR-
positive M¢ were distributed in the same area. In the area just under the mesothelium of OMS, a disc-shaped pouch-like structure was
observed, and the surface structures were formed by dense collagen fiber plates. Small holes (15 um), so called macula cribriformis,
were found to be open in the same area. Well-developed 5 —-Nase-positive lymphatic vessels and many ALPase-positive blood vessels
were distributed in the submesothelial tissue layer just under the basement of OMS. There were no lymphatic stomata within OMS.
Many disseminated metastatic nodules were detected in the vicinity of the MG of OMS; however, they were hardly observed in the
normal squamous mesothelial area. In cancerous peritonitis, changes (e.g., separation and exfoliation) in squamous mesothelial cells
were observed in approximately 30% of the area.

Our results show that human OMS consist of a large cuboidal mesothelial cell layer, MG and the PLC with the macula cribriformis.
These morphological characteristics suggest that OMS may be a specific micro-lymphatic apparatus connecting with the blood capilla-
ry and lymphatic vessels via the PLC.
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