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Ab.mact. Pericicatricial lesions from one patient with 
pseuctoxanthoma elasticum (PXE) sbowed typical ultra­
structural alterations of PXE, i.e. !arge calcium deposits 
inside normal and irregular elastic fibres ,is well as 
similar depasits without relation to elas:ic tissue, and 
large areas of a thready materia! and twisted collagen 
fibrils with increased diameters. In addition, some of thc 

collagen fibrils were found 10 be split into thin filamen:_; 

with lhe pcriodicity of collagen and into thin filaments 
and masses of threads without banding. Fibroblasts show­
ing evidence of abnorma! synthesis were observed in close 
relation lo the abnorma! col!agm fibrils. The centre of 

thc scar was normal except for a few filamentous split 
collagen fibrils and threads. Lesions from 8 other PXE 
patients showecl alterations of th? fibroblasts like thosa 
observed in the scar lesiom, only less pronounced, while 
normal-appcaring skin from 4 oi these patients contained 
fibroblasts similar to those observed in th� skin of 5 
contro! subjects. A defäct in 1he synthc,is of cullug�n 
resulting in the formation of !arge area, of a thready 
material and of twisted collagen fibrils is suggested. 

Pseudoxanthoma elasticum (PXE) is a genetically 

determined disease involving elastic and collagen 

fibres in skin, eyes and vascular tissues. The skin 

shows small yellow papules in the flexural folds. 

Previous ultrastructural studies of the skin lesions 

have shown calcification inside and around clastic 

fibres, twisting, and increased diameter of col­

lagen fibrils, and the presence of thready masses 

of unknown origin (3). A report is presented on 

the ultrastructure of scar tissue in PXE with 

specia I reference lo the fibroblasts and the thready 

masses. 

MATERIAL 

The material consists of biopsy specimens from typical 
PXE lesions located around a broad appendectomy scar 

and from skin in the c�nlrc of the scar. The appendectomy 

was performed 46 years previously, when the patient was 
11 years old and a peritoni1is developcd. The patient was 
not aware of the <levelopmcnt of PXE lesions nrou11d the 
scar. ln addition, lesions wern present in the flexural 
folds. periumbilical area and in the oral mucosa. 

For comparison, biopsy spccimens from lesions of 8 
oth�r PXE patients previously reportecl (3) and from 

normal-appearing skin of 4 PXE patients and 5 control 

subjects werc studied. All biopsies were taken from Jight­
protected skin areas. The control subjects were age­
matched with the PXE patients. Three scars of non-PXE 
patients wcre als'.:> stuclied. 

Fig. 1. Pericicatricial lesion. Masses of threads (thin 

armws) containing a fcw obliquely cut collagen fibrils 

(thick arrow). x 60 000. 
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Fig. 2. Pcr:cicatricial lc,ion. Part of a round area con­
rnining lonl! thin filament, (llli11 11110w), granular material, 
and empty spaces. ·1 hc filamenl, bound irrci;ular villi, 

METHODS 

The specimens were fixcd in a 4 °;, glutaraldchyde solu­
tion. buffc1cd at pH 7.4 with pho,phatc salt, for I bour 
al 4°C. For after-fo,,11ion, 1 •• o,mic acid ,olution in 
0. I M pho,phate buffer (pH 7.4) wa, used. After stepwi�e
dchydration in incrca,ing conccntrnlions of Clhanol thc
specimen, werc embeddcd in epo>.) rcsin. and ultrathin
,cctions werc cut by a Reichert OM 2 uhramicrotome.
The sectiom were staincd by a combined technique using
uranyl acc\ate and lcad citrate and ,tudicd by u Sicmcn,
clcctron microscope (Elmi,kop IA) operated al 80 )<V
with double condemor,.

RESULTS 

Jn specimens from the le!.ions around the scar 

tissue, calcium was observed both inside elastic 

fibres and without uny relation to elastic tissue. 

Many twisted thick collagen fibrils and large 

thready masses (Fig. 1) were observed around the 

calcified areas. Large round areas of granular 

material and empty ;,paces separated by irregular 
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1he pattern of which i, surrounded by colbgcn fibrils 
(lhick "'row). x 50 000. 

, illou� structure� made up of long thin filamcnts 

were �ecn (Fig. 2). In the surroundings the col­

lagen fibrils showed a high degree of abnormality. 

Man) \\Cre split inlo 1hin filaments appearing 

partly with, partly without the typical periodicity 

of collagen fibrils (Fig. 3). Thesc filaments oflen 

formed little round or o,al bulgings and were 

often in close proximity to the long thin filaments 

of thc central area dcscribed above (Figs. 3 

and 4). The long filamenl\ showed no periodicity. 

Banded filaments were !>Cen to be in continuity 

with masses of fine threads without periodicity 

(Fig. 5). This thready material was similar to that 

obsened in !arge areas around the calcified ma­

terial de�cribed above (Fig. 1 ). Several bia,rre 

fibroblasts showing changes in the endoplasmic 
reticulum were observed (Figs. 6 and 7). The 

endoplasmic rcticulum was often scen to be di­

latcd and surrounded by a row of ribosomes or by 

a few or no ribosomes. In some areas the centre 

of the dilaied rcticulum contained a dense gran-



Fil( 3. Pericicatricial le,ion. Collagen {1brils app�:tr split 

into thin filamc,m showing the typical banding uf collagen 

(lhi11 arrow). Somc filamcnh form small round (R) and 

ular material. 1-iowever, it frequently appeared 

almost empty "ith few dispersed grains or thin 

filaments. Similar little cysts without rihosomes 

were also seen hetween the laminae of the nuclear 

envelope (Fig. 7). In !arge areas no cell membrane 

could be seen (Fig. 7), and some cytoplasmic areas 

of these cells showed only cystic reticulum ir­

regularly bounded by a thin memhrane without 

ribosomes. There was a close relationship between 

these fibrobla\ts and the long thin non-banded 

filaments. Some of the filamenls were directly 

contiguous with the dilated reticulum of thc cells 

(Fig. 6). Pinocytosis was often obsen·ed. Large 

areas of calcified material were noticed in rela­

tion to both the long thin filaments (Fig. 6) and 

the thready material. Around the areas contain­

ing long thin filamenls, normal-appearing and 

irrcgu tar elastic fibres were ohscrved. Fihrcs of 

both types were seen lo contain calcified ma­

terial (Fig. 8). The degree of degeneration of the 
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oval (0) ,1ructures. Long thin ftlaments w11h dubiou, 

handing (thick arro,..) arc seen in close relation to the 

:tbnormal collagen. x 60 000. 

elastic fibres varied according lo the age of the 

patient (4). 

The specimens from the centre of the scar con­

tained normal elaslic fibres and collagen fibrils 

and a few filamentous split collagen fibrils and 

lhreads. The fibrobla�ts were ,imilar to lhose of 

the skin of S control subjects. 

Besides the previously described alterations (3), 

the specimens from PXE lesions of 8 olher pa­

tients showed changes in the fibroblasts. The cells 

showed a more prominent cystic endoplasmic 

reticulum than those of the skin of S controt 

subjects. In one of the patients the reticulum 

was extremely dilated. As a rule. the ribosomes 

of all the patients were numerous, though dilated 

cystic reticulum with few or no ribosomes was 

also observed. The cysts contained chin filamenls 

or dispersed grains. Cystic nuclcar envelopc with 

ribosomes was observed in 7, and without ribo­

somes in 4 of the patients. Often no cell mem-
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Fig. 4. Pcricicatricial lcsion. Collagen fibrih arc ,plit into 
thin unban<led thread� forming oval figurcs (arroll's}. 
X 60 000. 

brane was obsencd. In one of the patient\ the 

cytoplasm appeared parti y destroyed. Pinocylosis 

was often obser\'ed. Calcification was frequently 

noticed in areas with thready material. 

The specimens from normal-appearing skin of 

4 PXE patients �ho,..ed fibroblasts, as were ob­

servecl in thc skin of 5 control subjects. In one 

of the specimens from a control ,ubjecl. Jong thin 

parallcl-arrnnged filaments showing the periodicity 

of collagen were obsen ed near a fibroblast. Col­

lagen fibrils were seen parallel to and in close 

proximity to the filaments. Three scars of non­

PXE patients showed no filamentous splitting of 

collagen. 

DISCUSSlON 

The finding of continuity between thin fila­

ments with banding typical of collagen fibrils, and 

thready masses without periodicity, suggests 

severe alteration of collagen in PXE. The thin 
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parallel-arranged filamenl\ with a pedodicity like 

that of collagen observed in normal skin prob­

abl} represen! normal prccursors of collagen fibrils 

(8). When comparing these filaments from normal 

skin \\ilh 1he abo\e-mentioned from PXE pericica­

tricial lesions. the idea of a defcct in the chemical 

composition of the thready material inhibiting its 

furthcr de,clopmcnt into collagen fibrils seems 

rcasonable. The occurrence of twistcd collagen 

fibril<. in PXE (3) may also be related to an ab­

norma) composit1on of collagen. Biochemical stud­

ies or PXE lesion� have sho\, n increased lysine 

and hy<lroxylysinc contents in the newly syn­

thesized collagen (I). Both amino acid are known 

to be involved in the cross-linking of collagen 

(6, 10). Tn all patients studied, the appearancc of 
a well-deYeloped cystic endoplasmic reticulum. 

with disappearance of ribosomes in the fibroblasts 

of the lesions. may e\'idence an abnorma! protein 

synthesis. The additional rindings of cystic nuclear 

envelope with or withoul ribosomes and of absent 



Fig. 5. Pericicatricial Je�ion. Collagen fibrils split into 

banded filaments (thin arrow) and unbandcd masses of 

threads (thick an·ows). x 60 000. 

cell membrane support this idea. The ongm of 

the long thin filaments (Fig. 2) of the pericica­

tricial lesions is unknown. The filaments may 

represent abnormally developed limiting mem­

brane of tbe cytoplasmic reticulum or abnorma! 

precursors of collagen. Dilated cystic reticulum 

of the fibroblasts has previously been reported 

in 3 PXE patients (11). A similar combination of 

large twisted collagen fibrils, a filamentous ma­

terial and a dilation of endoplasmic reticulum in 

the fibrohlasts has been observed in one case of 

hyalinosis (7). The authors postulated that the 

major portion of thc hyalin was produced by 

abnorma) fibroblasts. A thready material around 

abnorma) collagen fibrils with whisk-like ends and 

twistings in 3 patients with shagreen patches was 

suggested to represent precursors of abnorma) col­

lagen (9). The observation of calcified material 

in relation to the tbready material suggests a 

calcification of malformed collagen. However, 
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the possibility cannol be ruled out that pre-exist­

ing elastic fibres were covered by the calcifit:d 

material. Besides the usual ultrastruclural changes 

of PXE, calcification of collagen fibrils was ob­

served in a gastric artery of a PXE patient (5). 

It also seems reasonable to suggest that a 

malformation of elastic fibres precedes their cal­

cification. However, a possible abnorma! com­

position of calcifying fibres was not ultrastruct­

urally evident. Biochemically, newly synthesized 

elastin from PXE lesions has been found to have 

an elevated glutamine content (2). The occurrence 

of degeneration products of elastic tissue in rela­

tion to the mos! extensive calcified areas of elastic 

tissue most probably represents a secondary reac­

tion to the calcification (5). 
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Fig. 6. Pericicatricial lesioa. Fibroblast (F) showing di­

lated endopla�mic reticulum (lhlll {lrl'Ow) occupying almo,t 
all lhe cytopla,n1ic area. ro cell rnembrane is seen, and 
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Fig. 7. Pcricicatricial le,ion. Fibroblast with cystic cndo­

pbsmic reticulum (thick arrow) showing few ribosomes 

(R) and a cyst without ribosomes between th� laminae 
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of Lh� nuclear envelope (thin arrow). No cellular mem­

branc is seen. x 60 000. 
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Fig. 8. Pericicatricial lesion. Normal elastic fibre with 

calcifird material (thick arrow) surrounded by granular 

material and long thin filarncnts (thin arrow). x 60 000. 
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