
Introduction

The lymphatic system consists of lymphatic organs, lym-

phatics, and circulating lymph [1-6]. The lymphatic organs

are further subdivided in primary lymphatic organs, corre-

sponding to thymus and bone marrow, as secondary lym-

phatic organs, namely spleen, lymph nodes or mucosa-

associated lymphatic tissue (MALT), and as tertiary lym-

phatic organs (TLO), which today are attracting the atten-

tion of many researchers [7, 8]. The latter are scantly

known lymphatic structures, typically containing far fewer

lymphocytes, imported from blood and lymph, which can

be found theoretically in any abdominal or extra-abdominal

site. Inside the peritoneal cavity, especially in the greater

omentum, TLO have been described by the figurative term

“milky spots”; however, they are also present in other parts

of the peritoneal serosa, as microscopic structures not com-

pletely studied [9]. The present authors’ aim was to search

them in the mesentery and peritoneum of the female pelvis,

to trace a possible line of evolution towards more mature

lymphatic organs, and to evaluate their immune arrange-

ment.

Materials and Methods

For this study, the authors excluded autoptic material, unsuit-

able for immunohistochemical investigations, preferring segments

of normal mesentery and peritoneum, obtained from ten surgical

specimens of hysterectomy with bilateral salpingo-oophorectomy,

performed for symptomatic uterine prolapse, in patients aged be-

tween 60 and 70 years. They adopted the following exclusion cri-

teria: concomitant or earlier peritoneal inflammation, previous

abdominal surgery, lymph node metastatization, peritoneal carci-

nomatosis, neoadjuvant chemoradiotherapy, immunological or en-

docrine disorders, steroid or immunosuppressive therapy, ascites,

portal hypertension, malnutrition, obesity. After the routine pro-

cedures of diagnosis and staging, mainly based on hematoxylin

and eosin (H&E) staining method, the tubal and ovarian mesen-

teries, exempt from any inflammatory or neoplastic pathology,

have been submitted to further immunohistochemical investiga-

tions. After deparaffinization, hydration, endogenous peroxidase

blocking, and heat-induced antigen retrieval, the tissue sections

Revised manuscript accepted for publication June 8, 2017

CEOG

Clinical and Experimental

Obstetrics & Gynecology

7847050 Canada Inc.
www.irog.net

Clin. Exp. Obstet. Gynecol. - ISSN: 0390-6663

XLV, n. 3, 2018

doi: 10.12891/ceog4368.2018

Tertiary lymphatic organs of the female pelvis: 

not negligible structures

L. Roncati, A. Manenti

Departments of Diagnostic and Clinical Medicine and of Surgery, University of Modena and Reggio Emilia, Modena (Italy)

Summary

Introduction: The lymphatic organs are subdivided in primary, secondary, and tertiary. The latter are scantly known structures, typi-

cally containing far fewer lymphocytes, imported from blood and lymph, which can be found theoretically in any abdominal or extra-

abdominal site. The present authors’ intent was to search them in the mesentery and peritoneum of the female pelvis, in order to trace

a possible line of evolution towards more mature lymphatic organs, and to evaluate their immune arrangement. Materials And Meth-
ods: The authors also investigated the normal mesentery and peritoneum, obtained from ten surgical specimens of hysterectomy with

bilateral salpingo-oophorectomy, performed for symptomatic uterine prolapse, in patients aged between 60 and 70 years. After routine

procedures of diagnosis and staging, the representative lymphatic tissue was submitted to immunohistochemical characterization for

CD20, CD3, CD4, CD8, CD56, CD68, CD138, and podoplanin. Results: The authors were able to recognize in a simple aggregate of

lymphocytes, gathered around a capillary or arteriola, the primordial nucleus of the tertiary lymphatic organ. Over time, this microag-

gregate increases in size and volume for the accumulation of lymphocytes, until it reaches the final conformation of a small lymph

node, equipped with a thin capsule and a proper hilus. Its core is represented by CD20+ B lymphocytes, while CD3+ T lymphocytes

are less numerous and almost exclusively represented by CD4+ T-helper lymphocytes, being the CD3+ T-cytotoxic reduced to a mini-

mum percentage. At its periphery, some CD68+ histocytes can be also observed; no CD56+ NK lymphocytes, neither CD138+ plasma

cells were detected. Moreover, the immunohistochemistry for D2-40 did not reveal significant neolymphangiogenesis. Conclusion: Ter-

tiary lymphatic organs can be considered a reserve system, ready to replace the lymph nodes, when they become aged or inefficient, or

when their increase in number is requested. Therefore, the tertiary lymphatic organs of the female pelvis can be thought as potential de-

fenders against infections or cancer. However, they can be involved by metastases at any stage of their development, an event that tes-

tifies an intrinsic immune immaturity. Also, this secondary neoplastic colonization can be suspected as a key step towards peritoneal

carcinomatosis, because the tertiary lymphatic organs can integrate in the lymph dynamics of the female pelvis and peritoneal cavity. 
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were incubated for 30 minutes at room temperature with anti-

CD20 (clone L26), anti-CD3 (clone 2GV6), anti-CD4 (clone

SP35), anti-CD8 (clone SP57), anti-CD56 (clone SP35), anti-

CD68 (clone KP1), anti-CD138 (clone B-A38) and anti-

podoplanin (clone D2-40). Biotinylated secondary antibody was

applied and the staining product detected with avidin-biotin com-

plex against a hematoxylin counterstain; detection of the staining

reaction was achieved by an enzyme conjugated polymer com-

plex adapted for automatic stainers, with 3-3’diaminobenzidine

tetrahydrochloride as chromogen. 

Results

At first, the authors recognized in a simple aggregate of

lymphocytes, gathered around a capillary or arteriola, the

primordial nucleus of TLO (Figure 1, panel A). Over time,

this nucleus increases in size for the accumulation of lym-

phocytes (Figure 1, panel B), then it evolves towards a

more defined lymphatic structure, provided with an ade-

quate connective-vascular framework (Figure 1, panel C),

maintaining unchanged its original cellular arrangement.

More in detail, this distribution pattern is characterized by

a prevalent CD20+ B lymphocytic population, centrally lo-

cated, and less numerous CD4+ T-helper lymphocytes.

Only few and scattered CD8+ T-cytotoxic lymphocytes and

marginal CD68+ histiocytes have been detected; no CD56+

NK lymphocytes or CD138+ plasma cells have been ob-

served. At this stage, lymphatic capillaries were neither

found inside (Figure 2). When the cellular component fur-

ther increases in volume, the structure acquires an oval

shape, equipped with a thin capsule, and a proper lymph

node hilus, where small vessels, arterial and venous, and

an efferent lymphatic duct become visible (Figure 1, panel

D). In absence of inflammatory or immunological reaction,

as in the present selected cases, TLOs appear to be “dor-

mant” structures.

Discussion

TLOs can be considered a “reserve” system, ready to re-

place the lymph nodes, when they become aged or ineffi-

cient, or when their increase in number is requested. In

these cases, they can modify their cellular pattern, accord-

ing to the contingent situation. In more favorable circum-

Figure 2. — The photographed TLO develops around an arteriola: its core is represented by CD20+ B lymphocytes (A: ×5), while

CD3+ T lymphocytes are less numerous (B: ×5) and almost exclusively represented by CD4+ T-helper lymphocytes (C: ×5), being the

CD8+ T-cytotoxic reduced to a minimum percentage (D: ×5). At the periphery, some CD68+ histocytes can be observed (E: ×5). No

CD56+ NK lymphocytes (F: ×5), neither CD138+ plasma cells are noticeable (G: ×5); moreover, a neolymphangiogenesis is not evi-

dent by D2-40 immunohistochemistry (H: ×5).

Figure 1. — The photographed TLO originates as a primordial

microaggregate of lymphocytes around a capillary in the adipose

tissue (A: H&E, ×20); over time, it increases in size (B: H&E,

×10) and volume (C: H&E, ×5), until to reach the final confor-

mation of a small lymph node (D: H&E, ×5).
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stances, TLOs can in fact become an immunologically ac-

tive system, representing a defence mechanism against neo-

plasms [10-16]. Therefore, the TLOs of the female pelvis

can be thought as potential defenders against infections or

cancer. Exactly as in other districts (lung, intestine, periph-

eral arteries, etc.), they can become the targets of humoral

agents, in particular cytokines, released during pathological

processes. Cytokines act as hematopoietic inducers, favor-

ing the proliferation of specific lymphocytic clones, but

also as stromal organizers, promoting the development of a

complete interstitial stroma, supplied by blood vessels [17-

23]. On the other hand, at different stages of their develop-

ment, TLOs can be involved by metastases, which can find

here an adequate supply of oxygen and nutritional sub-

stances [24]. This colonization is accompanied by the de-

velopment of vascular structures, the high endothelial

venules, and newly formed lymphatic capillaries, whose

walls are easily permeable to the neoplastic cells. In this

event of neoangiogenesis, the action of the vascular en-

dothelial growth factor is prominent [25-27]. Therefore, the

aforementioned neoplastic proceeding can be interpreted

as the final result of two opposite trends, supported by pro-

tumoral and anti-tumoral factors, inducing tolerance to-

wards the neoplastic cells, even where a dense population

of lymphocytes is present, but devoid of significant cyto-

toxic attitude [28-32]. Also, this same neoplastic coloniza-

tion can be supposed as a key step towards peritoneal

carcinomatosis. 

Conclusion

TLOs of the female pelvis can integrate in the lymph dy-

namics of the peritoneal cavity and in the immunological

and inflammatory mechanisms of the peritoneal serosa.

Considering the speculative, but also the practical value of

these observations, the authors encourage further morpho-

logical and functional studies assessing pelvic TLOs in

course of different gynecological diseases.
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