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Diabetic Lymphangiopathy. 
An Optical and Electron Microscopic Study 
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Summary 

TI1e lymphatic capillaries in the tegument of the 
dorsal side of the leg in patients with diabetes mel
litu s, and especially in those with clinically mani
fested macroangiopathy, present morphopaU101ogi
cal modiFications at the level of the endothelium 
and the basal membrane. Ultrastructurally, the mo
difications appear as dilatations of the intercellular 
space, dislocation or desquamation of the endothe
lium , an exaggerated growth of the micropinocy tic 
vesicles, the appearance ofthe intracellular vacuoles 
and of the lysosomes. These modifications point to 
an increase in the endoU1elium permeability, which 
is an important phenomenon in the diabetic micro
angiopathy. 

Introduction 

At present, it is possible to prognosticate dia
betes mellitus based on the vasculopathies ob
served in diabetic patients (1). Numerous 
studies, associating optical and electron micro
scopy, have been dedicated lately to the dia
betic microangiopathy (2, 3, 4, 6). TI1e lym
phatic system, an important return circulato
ry pathway , has been less studied. TI1e works 
of Romani (7, 8), based on optical microsco
PY , demonstrated that in the course of diabe
tes mellitus an important implication of the 
lymphatic capillaries is present, which seems 
to be more pronounced and to appear earlier 
than that of the blood capillaries. Situated at 
the limit between the blood circulation and 
the surrounding mesenchyme, the lymphatic 
vessels form an important link of the circula
tory system. At the same time, the lymphatic 
vessels constitute an important pathway for 
dissemination of the infections, to which the 
diabetics are particularly succeptible. 

In this paper we are presenting the results of 
our research on the lymphatic capillaries in the 
skin of the dorsal side of the legs of patients 
with diabetes mellitus, as compared to the re
sults obtained in healthy subjects. 

Materials and Methods 

Cutaneous biopsies were performed on three 
groups of people: 1) Healthy subjects (control 
group of 20), with a normal glycemia, normal 
glucose tolerance tests and no hereditary dia
betic antecedents. 2) Subjects with a diabetic 
risk (5 women having children heavier than 
4 kg at birth) 3) Diabetic subjects ( 40 persons 
with declared diabetes and clinically manifest
ed macroangiopathy of the type of obliterat
ing arteriopathies). 

The excised pieces were fixed in the Bouin
Holland and Serra mixtures. From the material 
embedded in paraffin, serial transverse and 
longitudinal sections, 7 J1ill in thickness, were 
than obtained and coloured with haemalaun
eosin and PAS. 

A bilateral lymphography was performed on 
a group of the diabetic patients which present
ed obliterating arteriopathy, predominantly 
manifested in one leg, with chracteristic oscil
lometric and arteriographic values. 

For electron microscopy the pieces were fixed 
in a 2.5% glutaraldehyde solution in 0.15 M 
phosphate buffer, washed in 3 consecutive 
phosphate buffer baths and postfixed in 1 % 
osmic acid. TI1e dehydration was done in suc
cessive acetone baths and embedding in vesto
pal W. TI1e sections were cut with an ultrami-
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crotome LKB In , contrasted with uranyl ace
tate and lead citrate and examined in a Tesla 
BS-613 electron microscope. 

Results 

Light microscopy 
l11e lymphatic capillaries on the dorsal side 
of the legs can be easily observed at the level 
of the dermal papilla. ln longitudinal sections 
they are seen as tubular formations , with a 
sinuous pathway consisting in a succession of 
moderate dilatations. The basal membrane , 
with a thickness just within optical limits, 
presents a barely evident positive PAS reac
tion (Fig. 1). ln diabetic patients, the basal 
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Figs. 1 and 2 Light microscopy . 
Fig. 1 Healthy subject (control). 
Basal membrane having a weak posi
tive PAS reaction. 70x. 
Fig. 2 Diabetic subject. The basal 
membrane has an intense positive 
PAS character 70 x 
Figs. 3 and 4 Ultrastructure of the 
lymphatic capillary in healthy sub
jects (control). 
Fig. 3 Intercellular space between 
endothelial cells not di Ia ted (arrows). 
11.000 X. 

Fig. 4 Endothelial cells with well 
contoured Golgi apparatus (G) , mito
chondria (M) , nucleus (N) and nucleo
lus (nu). 12.200 x 

zone of certain capillaries is slightly thickened 
and has a strong positive PAS reaction. The re
action intensity is not uniform in all the pa
tients , and even in the same patient, one can 
also note the presence of normal lymphatic 
vessels. lt can also be observed that the distri
bution of the positive PAS substance in the 
basal zone of the capillary wall is not uniform, 
but exaggerately concentrated at different le
vels, covering the endothelium in some places 
(Fig. 2, arrows) . 

Electron microscopy 
1) Healthy subjects (control group) 
The lymphatic capillaries have an endothelium 
of the continuous type , composed of flattened 
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elongated cells. 1l1e lateral limits of the cells 
are perpendicular to the capillary lumen , or 
they intertwine, forming overlapping layers. 
TI1e cellular junctions toward the lumen (zo
nula occludens) as well as those toward the 
basal portions (zonula adherens, rarely desmo
somes) connect the cells uninterruptedly (Figs. 
3 and 4, arrows). The ceJJular cytoplasm 
shows a slight pinocytotic activity. Intracellu
lar vesicles are rarely observed. TI1e basal zone 
is thin, in some places irregular in thickness. 
The nucleus ( ) and the organelles have the 
usual aspect of the endothelial cells (Fig. 4). 

2) Subjects with a diabetic risk. 
1l1e lymphatic capillaries have an endothelium 
with a high electron density (Fig. 5). Dilata
tions of tl1e intercellular space are visible 
(Fig. 5, S ). 1l1e cellular cytoplasm is charac
terized by an intense pinocytotic activity, 
manifested tluough tlle presence of numerous 
micropinocytic vesicles and the formation of 
vesicles of 150- 250 nm in dia111eter (Figs. 5 
and 6, V). In some capillaries, large vacuoles 
of a lysosomic nature appear (Fig. 6, L). 

Figs. 5 and 6 Ultrastructure of the 
lymphatic capillary in subjects with 
diabetic risk. 
Fig. 5 Endothelial cells containing 
a large number of micropinocytic 
vesicles in the cytoplasm (arrows). 
dilated intercellular spaces (S) and 
intracellular vacuoles (VI. 15.500 x. 
Fig. 6 Intracellular vacuoles (V) 
and a large lysosome Ill. 15.500 X. 

3) Diabetic subjects wiili clinically manifest
ed macroangiopatlly. 

In this case, the morphopathological modifi
cations of the lymphatic capillaries endothe
lium are very visible. The endoilielium pre
sents a pronounced desqua111ation process 
(Fig. 7). As a result of this process in some 
places, the endoilielium is completely missing 
(Fig. 8). The basal zone, sometimes lacking 
in clarity, is thickened, especially at tl1e level 
of tl1e desqua111ating endotl1elium (Fig. 7), 
arrows). The nucleus is intensely electron 
dense, witl1 a weakly contoured membrane. 
The Golgi complex and the endoplasmic reti
culum are difficult to see or missing in our 
micrographs. Free ribosomes, often associated 
in a rosette like shape, are disposed around 
tlle intracellular vesicles and in the space be
tween tllese vesicles. 

Our lymphographic results did not reveal 
modifications of the lymphatic collectors at 
tl1e level studied. 
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Discussion 

From the analysis of our results, it is clear that 
in the diabetic patients the small lymphatic 
vessels undergo important morphopathological 
modifications in both the endothelium as well 
as the basal zone. 1l1ese modifications are 
more pronounced in the patients with clinical
ly manifested macroangiopathy. lJl trastructu
rally, the modifications appear as dilatations 
of the intercellular space, dislocations and des
quamations of the endothelium and excessive 
increase of the pinocytotic activity . TI1is is re
Oected by the presence of numerous microve
sicles at the endothelium level as well as the 
appearance of intracellular va uoles and lyse
somes. 

All these morphopalhological data seem to 
imply a change in membrane pem1eability of 
the lymphatic endothelium, as envisaged by 
the permeability increase and the induction 
of other structural alterations, resulting in a 
deficient activity of the endothelium. Tills 
suggestion is also based on the experimental 
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, Figs. 7 and 8 Ultrastructural aspects 
of the lymphatic capillaries in diabe
tic subjects with clinically manifested 
mac roangiopathy . 
Fig. 7 Dislocated endothelial cells 
presenting an intense process of des
quamation . 16.200 )( . 
Fig. 8 Parts of a lymphatic capillary 
devoid of the endothelium (arrows) . 
7.500 X. 

fln~ings of Karaganov and Senatova (9), and 
theu statement that the incipient stages of the 
vascular permeability increase are connected 
to ~e deregulation of the pinocytotic activity , 
mantfested by the enhancement of microvesi
cles transport in the endothelial cells. In this 
sense the presence of the intracellular vacuoles, 
of the dilated intercellular spaces, of the lyse
somes and the dislocation or desquamation of 
~1e endothelium, observed in our diabetic pa
uents, may be considered as indicators of the 
degree of vascular pem1eability in the micro
circulatory pathway . Similarly, taking into con
sideration the ul.trastructural modifications 
mentioned above , we could explain our optical 
microscopic observations regarding the thicken
ing of the basal membrane and the increase of 
its positive PAS character. 

The differences in the parietal structures be
tween arteries and lymphatic vessels, as well 
as the composition differences between circu
lating fluids of the two types of vessels can 
not be neglected when interpreting our results. 
TI1e nom1al lymphographic aspect does not 
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exclude participation of the lymphatic sys
tem to the general suffering of the diabetic 
vasculopathy (5). 
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International Society of Lymphology 

2nd German-Japanese Angiological Congress 

The second German-Japanese Angiological Congress 
with lymphological topics will be held in Tokyo, 
March 15 - 20, 1981. 
For further information please contact: 
Yoshio Mishima, M.D. , c/o Dept. of Surgery, Univ. 
of Tokyo , 7-3-1 Hongo, Bunkyo-ku, Tokyo 113, 
Japan 

* 
5th International Congress of Radiology 

The fifth International Congress of Radiology will 
take place in Brussels, Belgium, June 24-July 7, 1981. 
There are separate sessions for radiotherapy and . 
nuclear medicine and radiodiagnosis including ultra
sonography and computerized tomography. One ses
sion will be devoted to "limits of effectiveness of 
lymphology". 
For further information please contact: 
Secretary General ICR, c/o Foire Internationale de 
Bruxelles, Pare des Expositions, B 1020 Bruxelles, 
Belgium 

* 
FORTHCOMING CONVENTIONS: 

8th International Congress of Lymphology 

The 8th International Congress of Lymphology will 
be held at the Meridien Hotel, Montreal, Canada, 
from September 20th to 25th, 1981. Informations 
about room reservations, social program including 
banquet, tours and tennis tournament will be sent 
to the members of ISL in October 1980. 

The main topics of the scientific program are the 
following: 

1 - Basic sciences: 
anatomy, physiology, pharmacology, immunology, 
tumor spread, pathology, hematology, microcircula
tion 

l1 - Clinical investigations of lymph system: 
Radiology : lymphography, angiography, computed 
tomography, ultrasonography, nuclear medicine 

/If - Oncology: 
radiation therapy, chemotherapy, surgery, immuno
therapy, endolymphatic therapy 

IV - Pathology: 
lymphoma, tumors other than lymphoma 

V - Angiopathies 

VI - Ly mphedema 

VII - Intestinal lymphatics 

VJIJ - Others - Free communications 

IX - Poster - Session 

Attention! Deadline for submission of abstracts has 
been changed to February, 25 , 1981 

Fort further information please contact: 
Dr. Maurice Falardeau, general secretary, 8th Inter
national Congress of Lymphology, Hopital Notre 
Dame, 1560 Sherbrooke St. East , Montreal, P.Q., 
Canada H2L 4K8 
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