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Introduction
The presence and structure-function relationship of lymphatic

vessels in the human endometrium are still sketchy and unsettled:
some authors claimed that there were no lymphatic vessels [1,2] but
more reports agreed that lymphatic vessels are present in the human
endometrium, especially in the basalis but may not be in the
functionalis [3-6]. Recently more reliable Immunocytochemical
markers for lymphatic vessels became available and have been widely
utilized using D2-40 [7] and lymphatic epithelial hyaluronan
receptor-1 (LYVE-1) [8]. D2-40 recognizes the collecting lymphatic
vessels and LYVE-1 recognizes mainly lymphatic capillaries [9]. With
routinely formalin-fixed and paraffin-embedded sections, not all
lymphatic sections are immunostained but frozen sections provide
consistently much more lymphatic and venous vessels. There are
numerous lymphatic vessels in the myometrium and basalis in all
menstrual phases. In the Day 3 endometrium from the menstrual
period, there were numerous small lymphatic vessels in the remaining
basalis by both D2-40 and LYVE-1. There are cyclic changes of
lymphatic vessels in the functionalis: The early proliferative phase
endometrium, Day 5 showed very few, small lymphatic vessels in the
lower functionalis (Figure 1) and Day 9 endometrium revealed few
lymphatic vessels in the upper endometrium .

Figure 1: Day 3 after the onset of menstruation: Case 3 (A); and
Case 2 (B); and early-proliferative phase, Day 5: Case 2 (C); and
Day 9, Case 4 (D).

There were numerous large lymphatic vessels in the myometrium
(Myo) and a mixture of many large and small lymphatic vessels in the
basalis (Bas) (A and B). Small fragmented lymphatic vessels were
noted in the upper basalis (B). The early-proliferative phase, Day 5
endometrium showed large lymphatic vessels in basalis with few small
lymphatic vessels in the upper-endometrium (C). Day 9 endometrium
revealed small lymphatic vessels in the lower functionalis (D).
Immunostained with D2-40 for lymphatic vessels.

In the late secretary phase, Day 25, there were a few scattered large
longitudinal lymphatic vessels in the upper functionalis (Figure not
shown). Numerous dilated disrupted lymphatic vessels appeared in the
Day 26 functionalis by D2-40 immunostaining. By LYVE-1
immunostaining, more lymphatic vessels were generally
immunostained than those by D2-40 immunostaining. The Day 26
endometrium revealed much more longitudinal lymphatic vessels in
the upper functionalis concomitant with markedly dilated venous
vessels (Figure 2).

Figure 2: Late-secretary phase, Day 26 endometrium (A-D).

There were more increased dilated larger lymphatic vessels in the
upper functionalis as compared to smaller lymphatic in the lower
functionalis (A and B). There were numerous dilated venous vessels in
the upper functionalis than in the lower functionalis (C and D). A and
B: Immunostained with LYVE-1 for lymphatic vessels. C and D:
Immunostained with von Willebrand factor/factor-8 for venous
vessels.
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By functional study using mouse models, Rodgers et al reported
that a majority of menstrual bleeding commences from arterial and
capillary vessels for 70% of blood loss whereas 25% of blood loss
follows for venous loss [7]. It is likely that the remaining 5% of
menstrual fluid is through burst dilated lymphatic vessels in the
functionalis as suggested histologically in this study. Thus, these data
from the frozen section immunostaining support consistent presence
of lymphatic vessels in the myometrium and basalis and cyclic changes
of lymphatic vessels in the functionalis with few to a few lymphatic
vessels in the early to mid-proliferative phase functionalis and
markedly increased dilated lymphatic vessels in the functionalis from
the premenstrual phase [8,9]. Thus, it appears that all arterial, venous
and lymphatic vessels undergo menstrual cyclic changes shed for
menstruation [8-10].
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