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UL TRASTRUCTURAL CHANGES 
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Abstract: Skin biopsy specimens from a patirnt with dis­
seminated connective tissue nevi and from her son and 
daughter who had no such clinical alterations were studied 
with the electron microscope. The nevi showed increased 
amounts of thick elastic fibres. which were composed of 
irregularly arranged, often finger-like, subunits sur­
rounded by a thready material. Both structures probably 
represent malformed components of elastic fibres, the 
thready material representing malformed elastic fibrils. 
Many of the collagen fibrils showed increased diameters 
and twistings, which alterations are believed to represent 
malformation of collagen. The fibroblasts showed changes 
which might be related to a pathological protein synthesis. 
Examination of biopsy specimens from normal skin of the 
patient and from the skin of her son and daughter failed 
to demonstrate similar alterations. The present case is 
regarded as an entity, distinct from dermatofibrosis 
lenticularis disseminata and from shagreen patch. 
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Connective tissue nevi are developmental dys­

plasias of connective tissue with variable histologic 

changes, particularly as regards the amounts of col­

lagen and elastic tissues (17, 19, 23). A number of 

clinical variants characterized by papules, plaques 

or nodules have been described (19, 23). They are 

skin-coloured, yellow, or ivory. While most con­

nective tissue nevi are regarded as isolated non­

genetically determined developmental defects, one 

type-named shagreen patch-appears as a feature 

of tuberous sclerosis (14), which is determined by 

an autosomal dominant gene (11). Dermatofibrosis 

lenticularis disseminata of Buschke and Ollendorff 

has been regarded as a type of connective tissue 
nevus ( 18, 20, 22). This condition occurs together 

with developmental defects in the bones, named 

osteopoikilosis, and is inherited more or less as a 

strictly dominant trait (l. 4). As long as the patho­

genesis of the above-mentioned conditions is not 

clarified, it is impossible to define their mutual 

relationship. 
To further elucidate the pathogenesis, we con­

ducted electron microscopy studies on skin biopsy 

specimens from a patient with disseminated con­

nective tissue nevi as well as skin biopsy specimens 

from her son and daughter. 

MATERIAL 

The patient was a 59-year-old woman with an eruption on 
the skin of the trunk and extremities of diffusely spread 
2-5 mm large, soft, yellow papules. present over many 
years (Fig. 1). The papules were seen in both extensor and
flexor areas of the extremities. Similar cases had not been
observed in the family. Over many years the patient had
developed an alcohol-conditioned cirrhosis of the !iver
and for 4 months she had been treated for myxedema.
X-ray examinations of the extremities failed to disclose
osteopoikilosis. Ophthalmoscopy showed no angioid
streaks. Beside a questionable increase in the a-1-
lipoprotein. no changes were observed in the lipid con­
tents of her serum. Biopsies were taken from lesions in the
skin of the right forearm and of the upper area of the right
femur as well as from normal skin of the upper area of the
right femur.

The patient's 37-year-old son and 32-year-old daughter 
were also examined. Neither of these showed lesions in 
the skin similar to those of their mother. The son had 
several 2 mm !arge depigmented macules in the upper area 
of the back, the daughter similar lesions in the sacral 
region. Biopsies were taken from these lesions as well as 
from normal skin in both subjects. X-ray examination of 
the son failed to disclose osteopoikilosis. 

METHODS 

Light micrascapy. Paraffin sections were stained with 
hematoxylin and eosia, with the method of van Gieson, 
Weigert's staining for detection of elastic fibres, Foot's 
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Fig. f. Numerous round and oval 2-5 mm papules in 1he 
skin of the anlecubital area. 

Fig. 2. Twisted collagen fibrils with increa.ed diameters 
(lhick arrows) are mixed wi1h normal collagen tibrils (thin 
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arrows), bo1h in croos-section. Electron micrograph of 
skin lesion from righl forearm. x60000. 



Pig. 3. Elastic tissue. appearing as finger-like. irregularly 
arranged ramifications, occasionally at right angles to 
each other (arrows). No elastic fibrils surround the indi-

silver impregna1ion for re1iculin fibres and Alizarin red S 
for calcium. Frozen sections were slained with Oil Red 0 
for lipids. 

Elecrron microscopy. The specimens were fixed in 
glutaraldehyde 6% in Veronal acetate buffer (pH 7.2) with 
7.5 % sucrose, and then osmicated. After stepwise dehyd­

ration in increasing concentrations of ethanol, the speci­
mens were embedded in epoxy resin, and ultrathin sec­
tions were cut with an LKB ultramicrotome. The sections 
were stained according to a combined technique using 
uranyl acetate and lead citrate. A Siemens electron 
microscope (Elmiskop !AJ was operated at 80 kV with 
double condensors for the study. 

RESULTS 

light microscopy. A yellow papule from the up­
per right femur showed an increased amount of 

elastic fibres in all layers of the dermis except for a 
thin band immediately below the epidermis. Many 
of the elastic and some of the collagen fibres were 

thickened. Abnorma! amounts of reticulin fibres 

.. 
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vidual units. Electron micrograph of skin lesion from up­
per right femur. x I 2 000. 

were not observed in the affected area, which 
showed a blurred horder toward the surrounding 
tissue. Neither were deposits of calcium or lipids 

scen. Apart from the changes mentioned above, a 
yellow papule from the right forearm showed 

actinic elastosis in the subepidermal zone. 
Electron microscopy. The yellow papules con­

tained increased amounts of thick elastic fibres, 

which were often surrounded by a thready material. 
Many of the collagen fibrils were thickened and 

twisted (6) (Pig. 2), and some of the fibroblasts were 
abnorma!. 

The elastic fibres in considerable areas were 
partly split into subunits, which appeared as finger­
like. irregularly arranged ramifications. often at 
right angles to each other (Fig. 3). These subunits 

presented a regularly round cut-surface, only occa­
sionally surrounded by a few normal elastic fibrils. 
Within the remaining areas of the fibres. thin 

electron-dense lines were observed. In contrast to 
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Fig. 4. Elastic fibres presenting dotted and curved lines 
(arrows) in the matrix. No elastic fibrils surround the 

the long straight and parallel lines seen inside nor­

mal elastic fibres (7. 13). some of these lines were 

dotted. curved and irregularly arranged (Fig. 4). 

Large amounts of thready material were seen 

surrounding some of the elastic fibres in both le­

sions studied (Fig. 5). The material were located in 

close apposition lo the above-mentioned subunits of 

the elastic fibres and often also inside the matrix of 

the fibres (Fig. 5). In the last-mentioned areas, the 

threads were arranged in narrow bands related to 

the thin lines of matrix. The presence of threads 

inside the elastic fibres was particularly pronounced 

in the severely degenerated fibres (8) of the upper. 

light-exposed corium of the biopsy specimens from 

the forearm skin (Fig. 6). Slight degeneration was 

demonstrated in elastic fibres of the unexposed 

corium, the degeneration appearing less prominent 

than would be expected according to the age of the 

patient (8). In the extra-fibrillar spaces. the threads 

were arranged in bundles of varying width and 

length, crossing each other at different angles (Fig. 
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fibres. Electron micrograph of skin lesion from right 
forearm. x 12000. 

7). Occasionally, they formed sheaf-like bundles 

reminiscent of those of fibrin. only without their 

banding. In some areas they were mixed with elas­

tic fibrils, showing direct continuity with these (Fig. 

8). Occasionally, thready material surrounded col­

lagen fibrils. The fibroblasts showed numerous in­

vaginations of the nuclear membrane by cyto­

plasmic processes, 'nuclear pockets' (Fig. 9). and 

occasional cysts between the laminae of the nuclear 

envelope. The endoplasmic reticulum of some of 

Fig. 5. Large amounts of thready material (asterisks) 
around and inside an elastic fibre, following the thin lines 
of matrix (arrows). Electron micrograph of skin lesion 
from right forearm. X 12000. lnset: Area of Fig. 5 at 
x60000. 

Fig. 6. Thready material (thick arrow) around and inside a 
severely degenerated elastic fibre, following the thin lines 
of matrix (thin arrows). The granular matrix is indicated 
by an asterisk. Electron micrograph of upper, light­
exposed part of skin lesion from right forearm. x30000. 
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Fif?. 7. Bundles of threads crossing each other at different 
angles. Sheaf-like bundles indicated by arrows. Electron 
micrograph of skin lcsion from right forearm. X60 000. 

the fibroblasts was severely changed. displaying 

!arge round lamellar figures (Fig. 10).

The biopsy specimens from normal skin of the

patient and all the biopsy specimens from her son

and daughter failed to show change� like those de­

scribed above.

DISCUSSJON 

The changes in the elastic fibres are interpreted as 

malformations. a� the subunits of the fibres were 

arranged in a pattern not observed in elastic fibres 

of normal skin. It cannot be excluded with certain­

ty, that the thready material observed around elas­

tic fibres represents fibrin. However, we suggest 

that the threads represent malformed elastic fibrils, 

as they were observed in areas known to contain 

elastic fibrils, i.e. around and within !arge areas of 

the elastic fibres and related to the thin lines of fibre 

matrix (7, 13). Furthermore, they showed a direct 
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Fig. 8. Thready material (thin arrow) mixed with elastic 
fibrils (thick arrow). The two structures appear to be 
interconnected. Electron micrograph of skin lesion from 
right forearm. x60000. 



Fig. 9. "Nuclear pockets" (thin arrows) in the periphery of 
the nucleus of a fibroblast. Cystic endoplasmic rcticulum 
(thick arrow) connected with the nuclear envelope. 

continuity with elastic fibrils. Large masses of a 
thready material have also been observed in the 

genetic diseases pseudoxanthoma elasticum and 

shagreen patch of the tuberous sclerosis syndrome 

(6, 9, 10, 14). However, there is evidence that the 

thready material of those diseases is related to a 

matformation of collagen, the collagen fibrils ap­

pearing split into thin threads, partly with axial 

periodicity. partly without (9, 10, 14). 

The thready material of the present case ap­

peared rather well organized in contrast to the 

thready material of pseudoxanthoma elasticum and 

shagreen patch, mainly appearing as compact mas­

ses. Only in certain areas did the last-mentioned 

material show a tendency to circular or band-like 

arrangements (6, 9, 10, 14). Furthermore, the 

thready material of the present case appeared more 
electron dense than the lhready material in the 

other diseases (6, 9, 10, 14). Alterations in the elas­

tic fibres as observed in our case have neither been 

found in dermatofibrosis lenticularis disseminata 
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Electron micrograph of skin lesion from right forearm. 
X 15000. 

(5) nor in shagreen patch (14). This fäet suggests
that the present case represents an entity. distinct

from the two conditions mentioned. In one case of

dermatofibrosis lenticularis disseminata (5) the elas­

tic fibres were hypertrophic and showed granular

bands separating longitudinal bands of matrix as

seen in degenerated fibres of aged and sun-exposed

skin (8). There was only a slight indication of irregu­

larity of the bands of matrix in that case (5).

Many of the collagen fibrils had an increased 

diameter and twisting, changes which have been 

related to matformation (9. 10, 14). Experimentally, 

twisting of normal collagen fibrils can be produced 

by the influence of collagenase (15) and of citrate 
buffer (16). However, no thickening of the fibrils 

was seen in these studies (15, 16). In pseudo­

xanthoma elasticum (6) and shagreen patch (14) as 
well as in the present case, twisted collagen fibrils 
showing considerable thickening were regularly 

found, thus relating the phenomenon of these cases 

to a malformation rather than to a degradation. As 
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Fig. /0. Severely changed endoplasmic reticulum ap­
pearing as a large. round. lamellar figure (arrows) inside a 
fibroblast. Electron micrograph of skin lesion from upper 
right femur. x40000. 

mentioned above. the presence of large masses of 
thready material in pseudoxanthoma elasticum and 
shagreen patch is also suggested to be related to a 
malformation of collagen. It seems less likely that 
the threads represent degradation, as none of them 
showed a regular segmentation, a phenomenon 
which, according to recent studies (12, 15), appears 
to be related to extracellular breakdown of col­
lagen. Furthermore, biochemical studies of skin in 
pseudoxanthoma elasticum have shown evidence 
of an abnorma( synthesis of collagen (2). 

The changes in the fibroblasts observed in the 
present study might be related to a pathological 
protein synthesis. The presence of "nuclear pock­
ets" in !arge quantities has been observed in rapidly 
growing or synthesising cells (3, 21). The phenome­
non is believed to be related to enhancement of the 
nucleolo-cytoplasmic interactions (3). Concentric 
rings of endoplasmic reticulum similar to those 
observed in the present study have been noticed 
inside "nuclear pockets" of leukemic lymphocytes 
(21). 

Clinically. the skin lesions of the present patient 
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were similar to those of the patient mentioned 
above who had dermatofibrosis lenticularis dis­
seminata (5). However, osteopoikilosis of bones 
was not observed in our patient. 

The absence of changes in the relatives studied 
does not support the suggestion of a genetic origin 
of the disorder. 
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Addendum 

In April 1976 abnorma! elastic fibre subunits similar to 
those observed in the present case were demonstrated 
in juvenile elastoma by M. Ledoux-Corbusier at the 3rd 
European Meeting on Electron Microscopy applied to 
Cutaneous Pathology in Brussels. 
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