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Abstract. Nine patients (group 1) with skin lesions typical
of pseudoxanthoma elasticum (PXE) and 3 patients
(group 2) with angioid streaks without visible skin erup-
tions were examined. Clinical findings. Besides the typi-
cal skin lesions 1 patient of group 1 showsed lesions on
the oral mucosa. Frequent appearance of vascular dis-
ease was observed in both groups, and gastro-intestinal
hemorrhage in 2 patients of group 1. Ophthalmoscopical
findings. All 12 patients had angioid streaks, 6 presented
pean d'orange configuration, 2 had salmon s=pots and 6
had macular changes. The final stage with diffuse
choroidal sclerosis and atrophy was not represented in
this material. No differences were observed between the
two groups. Light microscopic findings. The skin spe-
cimens from all the patients of group 1 and 1 patient of
group 2 showed characteristic changes of the elastic
tissue and calcification. The finding of calcification also
in evidently normal elastic fibers indicate that calcifica-
tion is the primary event in PXE. A reduced amount of
normal collagen fibers and a large amount of reticulin
fibers were observed in the lesions, This alteration is con-
sidered secondary to the elastic tissue changes. The
gastric wall from 1 patient of group 1 showed calcifica-
tion of the internal elastic lamina of the smaller arteries,
dilation of the weins and capillaries and a mucosal
erosion. Electron microscopic findings. The skin spe-
cimens from all the patients of group 1 and 1 patient
of group 2 showed pronounced changes of elastic tissue.
Extremely dense material, probably calcification, was
present in the elastic fibers. The calcification occurred
inside the elastic fibers. As no previous elastic fiber
degeneration was observed inside the PXE lesions, these
studies also support the notion that calcification is con-
sidered the primary lesion in PXE, Compuact or loose
masses of a thready material were found surrounding
some of the altered elastic fibers. This material closely
resembles fibrin, despite the absence of banding. Many
collagen fibrils in the areas around the calcified elastic
fibers and inside the thready material showed twisting
and often they were irregularly arranged. These collagen
changes are considered to be secondary to elastic tissue
changes, or to the occurrence of the thready material.

The term pseudoxanthoma elasticum (PXE) is
now used for a systemic disease particularly in-
volving the skin, the eyes and the cardiovascular
system (40). The condition shows a heredity of
recessive type (16 b).

In this disease characteristic yellowish papules
in the skin were first described by Rigal (42) in
1881 and by Balzer (1) in 1884, and these lesions
were regarded as atypical xanthomas. In 1896 the
skin disease was distinguished from the xanthoma-
toses and named pseudoxanthoma elasticum by
Darier (9) because of affected elastic fibers.

In 1889 Doyne (11) described lesions in the
ocular fundus, which in 1892 were named “an-
gioid streaks” by Knapp (32). The connection be-
tween the skin lesions and angioid streaks was
pointed out by Gronblad (22) and Strandberg
(43) in 1929. This relationship occurs frequently
(5, 23) and has given rise to the term “Gron-
blad-Strandbergs disease”. PXE may, however,
occur without angioid streaks, and angioid streaks
may occur without evidence of systemic disease
(16 a). In the latter case PXE may, however, be
the basic disorder. Angioid streaks have also
been described in association with ostitis de-
formans (Paget, 29, 36), Ehlers-Danlos’s syn-
drome (21) and sickle cell disease (18, 19).
Angioid streaks is a slowly progressive degenera-
tive condition in the ocular fundus, characterized
by ruptures particularly in the elastic lamina of
Bruch's membrane and frequently associated with
macular degeneration (5, 10).

Many authors (4, 5, 20, 22, 24, 46, 47) have
called attention to the involvement of the vas-
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Table 1. Clinical study of patients with PXE lesions in the skin and|or angioid streaks

PXE
Patient Age lesions Leg
noe. (years) Sex in skin cramps

Calcifica-

tion in Calcifica-

lower leg tion in Heart shadow
Claudica-  vessels Angina aorta on increased
tion on X-ray  pectoris X-ray on X-ray

Group 1: mean age 41 yvears

I 35 5 2
2 7 3 -+ -
3 29 <) + -
4 54 2 =
5 48 3 ;
6 50 3 -
7 62 2 5
8 16 3 i
9 20
Group 2: mean age 49 vears
10 48 g = #
11 38 a3 =
12 61 5) - -

cular system, as evidenced by degeneration of
the arterial elastic tissue and early, widespread
arteriosclerosis. Bleeding into the gastro-intestinal
tract has been reported frequently (3, 5. 6, 12,
20, 31, 39, 40, 47, 48).

The problem, whether the basic defect in PXE
is in elastic or in collagen fibers has been debated
(15, 25, 39, 40, 45). Ultrastructural studies have
demonstrated changes in the elastic tissue in PXE
(26, 28, 39), while implication of the collagen
fibers is still uncertain. The presence of cal-
cification in the affected elastic fibers has been
shown by various methods (14, 17, 20, 26, 28,
38, 39), but the pathogenesis of this finding is
obscure. Recent examinations indicate calcifica-
tion of the elastic fiber as the primary event in
PXE (20, 26, 28) in contrast to previous sug-
gestion of a primary degeneration of elastic tissue
in this disease.

MATERIAL

The material consists of 9 patients with typical skin
lesions and angioid streaks (group 1), and 3 patients
with angioid streaks but without visible skin lesions
(group 2). Group 1 includes 4 women and $ men, group
2. 1 woman and 2 men. Their age is listed in Table I,
In the material there are two pairs of siblings (nos. 2
and 3 in group 1, and nos. 10 and 11 in group 2).

For light and electron microscopic studies biopsies were
taken in group 1 from typical skin lesions of the n=ck,
groin, antecubital, axillary or abdominal region. In group
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2 biopsies were taken from normal appearing skin of the
antecubital region or neck.

In addition, specimens from the resected gastric and
duodenal wall of Patient 2 were studied with the light
microscope.

METHODS

For light microscopic studies the sections from skin speci-
mens were stained with standard hematoxylin-eosin, orcein
stain for detection of elastic fibers, Foot's silver impregna-
tion for detection of reticulin fibers, and in 10 cases
alizarin red S and in 2 cases calcium red and van Kos-
sa’s staining for detection of calcium. The sections from
2 patients of group 1 were also stained with Pearl’s
method and the Turnbull blue method for detection of
iron. Sections from the gastric and duodenal wall were
stained with hematoxylin-eosin, orcein and silver impregna-
tion,

For electron microscopic studies the specimens were
fixed in a 4% glutaraldehyde solution, buffered at pH
7.4 with phosphate salts, for 1 hour at 4°C. For after-
fixation 1% osmic acid solution in 0.1 M phosphate
buffer at pH 7.4 was used. After stepwise dehydration in
increasing concentrations of ethanol the specimens were
embedded in epoxy resin, and ultrathin sections were cut
by a Reichert OM 2 ultramicrotome. The ssctions were
stained by combined technique using uranyl acetate and
lead citrate, and studied by a Siemens Elmiscop LA,
operated at 80 kV with double condensors.

Clinical and Pathological Studies
Clinical history

The presence of skin eruptions was observed by
the patient himself in only 6 out of 9 cases.



Epi- Hemate-
Hyper- gastric  mesis Upper gastro-
tension burn-  and intestinal
(mmHg) ing melena X-ray
- - - Duodenitis at 22 years
- — Duodenal ulcer at 25 vears
170/90 Gastritis at 25 years
150/100
160/90 N
— — Duodenitis at 35 years
200/110 - -
220/120 — Duodenal ulcer at 61 years

Three patients had noticed eruptions since about
the age of 6 years, 2 patients since the age of
25 years, 1 patient since he was 30 years. Symp-
toms from the cardiovascular system and gastro-
intestinal tract are shown in Table L. Patient 12
was sympathectomized for hypertension at the
age of 47 years and recently he suifered from
heart infarction. Patient 2 had three attacks of
gastro-intestinal

hemorrhage. Melena was ob-

served at the age of 22 years. At the age of 35
he had violent melena and hematemesis, and a
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partial resection of his stomach was performed.
The mucosa of the resected stomach showed pe-
tecchial bleedings but no ulcers. At the age of
36 vyears diffuse bleeding from the remaining
part of the stomach was observed by gastroscopy.
Patient 5 had melena and hematemesis at the
age of 25 vears.

Clinical findings

All the patients of group 1 showed the typical skin
changes: cutaneous deposits of yellow material,
arranged in papules or linear masses, mainly
parallel to the skin lines, often dilating the fol-
licle openings (Fig. 1). The alterations were
mainly confined to the flexural folds, most fre-
quently to the neck, groins, antecubital and axil-
lary folds, less often to the abdominal wall and
the popliteal folds. The skin appeared slack in 2
patients; broad scars were seen in the skin of 3
patients. No alterations were seen in the skin of
the patients of the second group. In | patient of
group 1 yellow lesions were found in the buccal
mucous membrane. Other details of findings are
shown in Table I

Ophthalmological study

In 11 out of 12 patients the diagnosis was estab-
lished by the ophthalmologist. Three cases were
discovered by chance and 8 cases because of a
history of failing vision in one or both eyes. The
age of the patients ranged from 20 to 62 years.
One patient was examined only once, while the

Fig. 1. PXE lesions in the
abdominal region seen as
papules and linear masses
parallel to the skin lines.
Note dilating of the follicle
openings.
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Table 11. Ophthalmological findings in patients with PXE lesions in the skin and|or angioid streaks

Fundus changes at the last examination

Corrected vision Follow-up
Age Right (R) and Angioid  Peau d’orange Salmon-  Macular  period

Sex (years) Left (L) eye streaks configuration spots changes  (years)
71 35 R 6/6 —

L 6/24 2
a 2 37 R 6/6 =

L 6/6 - = I
a3 3 29 R 6/6 + -

L 6/6 + 3
2 4 54 R 6/9 —

L 2/60 = 1
35 48 R 1/60—CF =

L 6/12-+-HM — 5
g 6 50 R 1/36--6/24 -

L 6/36--6/18 5
g7 62 R 6/60—3/60 - .

L 6/12—6/60 - - 3
g 8 36 R 6/9 - }

L 6/12 —~ } 1/2
e 9 20 R 6/6 = ==

L 6/6 — — Single exam.
210 48 R 6/9-+CF —

L 1/60—HM 8
g 11 38 R 6/6 o —

L 6/6 = - 3
312 61 R 6/9—=6/18 E - —

L 6/9—+6/18 + — — 1

remaining patients were followed-up from half a
year to 8 years. All stages of angioid streaks, ex-
cept the final, were represented in the material.
The fundus changes were bilateral in all cases.
but the eyes were most often unequally affected.
Ophthalmoscopically, there was no difierence be-
tween the fundus changes observed in groups I
and 2. The clinical findings are grouped in
Table II.

As stated above, the patients showed almost all
developmental phases of angioid streaks. During
the follow-up period a progression of the fundus
lesions was observed in several cases.

In the ecarly stage where angioid streaks were
observed as the sole phenomenon, vision was un-
affected. Angioid streaks were present in all eyes.
They were seen as fine or broad, brown, red or
greyish bands with tapering ends, situated beneath
the retinal vessels (Fig. 2a). The streaks re-
sembled blood vessels and were often bordered
by some pigmented or whitish lines. The streaks
frequently anastomosed near the optic disc, form-
ing an irregular ring around it, and then radia-
tion towards the equatorial region.

Six out of 12 patients presented coarse granula-
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tion in the perimacular and macular area, giving
rise to the so-called peau d’orange configuration
(Fig. 2 b). In 2 cases this change was also present
in the fundus periphery (Fig. 2¢). The peau
d’orange lesion caused no visual disturbances.

In 2 patients scattered yellowish-white or whit-
ish spots, known as salmon-spots, were present
in the fundus periphery (Fig. 2 d).

In 6 out of 12 patients subretinal or choroidal
hemorrhage or the sequelae of this, was seen in
one or both eyes. Two of these patients were
over 50 years of age. Only 1 patient presented
this lesion at an age of 36 years. The hemor-
rhages were usually confined to the macular area
(Fig. 2¢) and central vision was therefore seri-
ously damaged in all these eyes. The hemorrhages
were observed to disappear and be replaced by
a connective tissue scar (Fig. 2 ). giving the
lesion a close resemblance to the scar stage of
disciform macular degeneration.

In Patient | the reduced vision was due to an
occlusion of a branch of the central retinal artery,
and in Patient 11 caused by a heavy sclerosis and
possibly partial occlusion of some of the retinal
arteries in connection with hypertension.
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Fig. 2. (a) (From Patient 3, right eye) showing a dense
network of angioid streaks around the optic disc. (b)
(from Patient 3, left eyve) showing coarse granulation Patient 5

ery. (d) (from Patient 6, right eye) showing salmon-spots
and angioid streaks in the fundus periphery. (e-f) (from
5, left eye) showing a sub-retinal hemorrhage in
the macular area and the scar stage, about 1 year later.
The angioid streaks show some progression.

(peau d'orange configuration) in the perimacular area.
(¢) (from Patient 11, left eve) showing coarse granula-
tion (peau d'orange configuration) in the fundus periph-
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Fig. 3. Fragmented masses
of elastic lissue presenting a
granular structure and un-
cven staining (arrow). x 400,
Orcein stain.

Light microscopic study changes were present in all cases, in the lower
In group 1 alterations were observed in both  part in most of the cases.
clastic and collagen fibers in the middle and The elastic tissue appeared as fragmented mas-

lower part of the corium. In the middle part these

Fig. 5. Same area as Fig. 4, Note fragmented and granu-

Fig. 4. A few normal collagen fibers (thick arrow) are lar elastic tissue (arrow) located in the same areas as
dispersed among a large amount of diffusely spread reti- the reticulin fibers. = 200. Silver impregnation and orcein
culin fibers {fine arrow). x 200. Silver impregnation. stain.
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Fig. 6. (=500, Calcium red stain) and Fig. 7. (x 500,

orcein Te-stain); Same arrows indicate same areas.
Granular calcium is seen in a normal-looking elastic
fiber (framed arrows) and in elastic tissue showing granu-
lation (fine arrows). Annular calcium is seen mainly in

ses presenting a granular structure and uneven
orcein staining (Fig. 3).

The amount of normal collagen [ibers was
reduced in the affected areas, while reticulin
fibers were present in large amounts (Fig. 4).
In 8 patients the remaining few normal collagen
fibers were dispersed among a large amount of
diffusely spread reticulin fibers (Fig. 4). In 1
patient nets of reticulin fibers were located in
patchy areas with fewer but normal collagen
fibers. The surrounding collagen appeared as in
normal corium. A scction stained for elastic as
well as for reticulin fibers showed fragmented
and granular eclastic tissue located to the same
areas as the reticulin fibers (Fig. 5).

In areas showing granulation of the elastic
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elastic tissue presenting granulation (thick arrows). Note,
that the pattern of calcification in the calcium red stain
partly correspond to the pattern of granulation in the
orcein stain. In the orcein stain, an area presenting un-
even staining shows no calcification (broad arrows).

tissue calcification was demonstrated by staining
with hematoxylin-eosin, alizarin red § and van
Kossa's method, in calcium red staining as an-
nular or granular patterns (Fig. 6). A few normal
looking elastic fibers did contain calcium (Figs. 6
and 7). Iron was not demonstrated in any sections.

In group 2, no granulation of the elastic fibers
was seen in Patients 11 and 12, while in Pa-
tient 10 a little area in the deep part of the
corium revealed changes in the elastic tissue simi-
lar to those observed in group 1. In the same
area nets of reticulin fibers were present, while
the collagen appeared normal in the other 2 pa-
tients. In Patient 10, in the area showing frag-
mentation and granulation of the elastic tissue,
deposits of calcium were observed. No deposits
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Fig. 8. A smaller artery in the periduodenal fat shows
patchy calcification of the internal elastic lamina. Arterio-
sclerosis of the intima. x 200. Hematoxylin-eosin stain.

Fig. 9. The same vessel as Fig. 8 orcein stained. The in-
ternal elastic lamina is ruptured. = 200,
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Fig. 10. Gastric mucosa showing erosion and necrotic

tissue. The mucosal and submucosal veins are widely

dilated. x 55 hematoxylin-eosin stain. Inset: Area of Fig.

of calcium were seen in sections from Patients 11
and 12.

In the gastric submucosa and the periduodenal
fat the small arteries showed patchy calcifica-
tion of the internal elastic lamina (Fig. 8). In ad-
dition, arteriosclerosis was noticed in the intima
(Fig. 8). Orcein staining showed ruptures in the
internal elastic lamina of these vessels (Fig. 9).
Reticulin fibers were not observed in the affected
areas. The wveins and capillaries of the gastric
mucosa and submucosa were widely dilated at cer-
tain places (Fig. 10). In one of these an erosion
with necrotic tissue and pronounced surrounding
interstitial hemorrhage was present.

Electron microscopic study

In all specimens from patients in group 1 pro-
nounced changes were observed in many of the
elastic fibers in the middle part of the corium.
The fibers were often irregularly shaped and
some of them showed holes of various sizes and
shapes (Fig. 11). The holes were emply or con-

10 at magnification = 550. Note ectasia of the mucosal
capillaries.

tained a granular or fibrillar material. Extremely
dense material, probably calcium salts, was found
inside areas of both irregular and normally shaped
elastic fibers (Figs. 11 and 12). The dense material
assumed annular (Fig. 12) or bizarre forms (Fig.
11), or appeared as granules (Figs. 12 and 13) or
thin stripes reminding of calcium apatite crystals
(Fig. 14). The dense material was often found
completely surrounded by normal appearing ma-
trix (Fig. 12), but dense material was also ob-
served without any relation to the matrix (Fig. 13).
Compact or loose masses of a thready material
were found surrounding some of the calcified
elastic fibers (Fig. 15). In the peripheral zone this
material showed longer and more distinct threads
forming bundles (Fig. 16). The threads did not
show banding. In some areas the thready material
showed round holes. The holes were either empty
or contained a spot of granular material centrally
or a thin ring peripherally (Figs. 15, 17 and 18).
The rings showed transverse banding (Fig. 17) or
a lamellar arrangement (Fig. 18). In some areas

Acta Dermatovener (Stockholm) 50



364 L. Danielsen et al.

Fig. 11. Irregularly shaped elastic fibers with holes of
various sizes and shapes, and dense material, calcifica-

the thready material contained collagen fibrils
(Figs. 15, 16 and 23) and normal elastic fibers.
Many collagen fibrils inside and outside the ma-
terial showed twisted figures as described below
(Figs. 16 and 23).

In group 2, Patient 10 showed alterations of
the elastic fibers and appearance of a thready
material as in group 1. Patients 11 and 12 showed
no changes of elastic fibers similar to those found
in the PXE-patients of this study.

In some biopsies from the neck of patients from
both groups the upper part of the corium showed
changes similar to those observed in senile elastosis
(2, 8). These findings do probably not represent
PXE-alterations. None of the degenerated elastic
fibers in these areas were observed to contain
calcium deposits.

In group 1, collagen fibrils were often ir-
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tion, arranged in bizarre forms. The holes are empty
or contain granular or fibrillar material (arrows). = 6 700,

regularly arranged (Fig. 16) and showed wide
variations in the diameter (Figs. 19 and 23), rang-
ing from 300 to 7000 A (Fig. 20). The small
fibrils had an almost round cut-surface. while the
cut-surface of larger fibrils was flower-like (Fig.
19). The center of the larger fibrils resembled
a normal small collagen fibril, while the periph-
ery appeared split into subunits, lending the fibril
an irregular shape (Fig. 19). In the longitudinal
sections, wire-like figures appeared twisted along
the axes of the fibrils (Fig. 21). The periphery
of the twisted collagen fibrils showed subunits
approximately 100 A wide (Fig. 22). The axial
periodicity of the twisted collagen fibrils showed
values identical with normally figured collagen
fibrils. The twisted collagen fibrils werc often ob-
served in collagen bundles with a loose structure
and in the surroundings of calcified elastic fibers
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Fig. 12. Calcification inside an elastic fiber. There is
an extremely dense annular border, enclosing dense
granules centrally. = 54 000,

Fig. 13. Calcification appearing as dense granules (arrow) Fig. 14. Calcification appears as fine stripes (arrow) re-
and surrounded by thready material. x 60 000. minding of calcium apatite crystals. x 60 000,
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Fig. 15. Compact masses of th: thready material sur-
rounding calcified elastic fibers. Round holes and col-

(Fig. 23). The number of such twisted fibrils
varied from one patient to another. Two patients
showed twisting of almost all collagen fibrils in
the most heavily affected collagen bundles. Six
patients showed many twisted fibrils, and 1 pa-
tient only a few in the worst bundles.

In all the patients of group 2, a few collagen
fibrils showed identical alterations as described for
group 1.

In addition to the collagen fibrils and the
elastic fibers mentioned, two other types of fi-
bril were observed in both groups, in group 1
occasionally in large amounts (Fig. 24). One of
these fibril types showed an almost uniform thick-
ness of about 100 A and a more or less granular
appearance. They showed no branchings, but a
continuity with elastic fibers. The other type
showed large variations in thickness, ranging
from approximately 80 to 250 A, but no periodic
banding. They had a homogeneous appearance
and branchings.
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lagen fibrils are seen inside the material. Some holes
contain a granular material centrally (arrow). x 14 500,

DISCUSSION

The clinical appearance of the skin alterations
of all the patients of group 1 and of the lesions
in the oral mucosa of one correspond to earlier
reports on PXE (6, 20, 40). Besides in the mouth,
mucosal lesions have been described in the vagina,
rectum and stomach (20). The time of onset of
the skin lesions cannot be determined with cer-
tainty, as the lesions were not always observed
by the patient. However, some lesions were no-
ticed during childhood. This is in accordance with
previous reports, which include a case of skin
lesions noted at birth (20, 47). In contrast, Case
10 showed no clinical skin manifestations, but
she must be grouped as a case of PXE because
of typical light and electron microscopic changes.

The frequent appearance of vascular disease in
patients of both groups confirm earlier reports on
PXE (4, 5, 6, 12, 20). The occurrence of gastro-
intestinal hemorrhage in patients with PXE has
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Fig. 16, Long distinct bundles of thready material mixed
with irregularly arranged collagen fibrils. Some collagen
fibrils show twisting (arrow). x 15 600.

Fig. 17. The holes in the thready material are bordered Fig. 18, A hole in the thready malterial containing a
by thin rings showing banding (arrow). x 60 000. dense ring with lamellar arrangement (arrow). x 120 000,
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Fig.
variations in diameter and flower-like shapes (f). Note
normal small fibrils (o) in the centre. x 38 500.

19. Cut-surfaces of collagen fibrils showing large

also been reported previously (3, 5, 6, 12, 20, 31,
39, 40, 47, 48). The observation in 1 patient of
hemorrhage due to scattered petecchial lesions in
the gastric mucosa is typical of the disease (20).
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Fig. 20, Ranges of diameters of skin collagen fibrils in
patients with PXE.
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The fundus changes in this material are of the
type previously described by Gronblad (23) and
Larsen (37). The final stage presenting diffuse
choroidal sclerosis and atrophy was, however, not
found in any of our cases. No ophthalmoscopical
differences were observed between the groups
showing skin manifestations or not.

The light microscopic findings of pathological
elastic tissue and heavy calcification in the middle
and deep part of the corium in group 1 are well
known (20, 28). Granulation of elastic tissue is
characteristic of PXE, but not pathognomonic,
considering that it has also been observed in cutis
laxa (30). The granularity in PXE seems to be
partly caused by the presence of calcium salts,
partly by uneven stainability of the elastic tissue
(compare Figs. 6 and 7). In cutis laxa no calcifica-
tion has been observed (30). The finding of cal-
cification in normal-appearing elastic fibers ac-
cords with the report of Goodman and co-workers
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Fig. 21. Wire-like fibril (w) in longitudinal
section. The axial periodicity of wire-like and straight fi-
brils are identical. = 51 800.

collagen

(20) and support their suggestion of calcification
as the primary alteration in PXE.

Reticulin fibers around the altered elastic tis-
sue and between the collagen bundles have pre-
viously been observed (15, 25). This morpho-
logical change of collagen we consider a second-
ary response to alteration in the elastic tissue.

The histological finding of skin changes typical
for PXE in 1 patient of group 2 is similar to an
observation made among others by Goodman and
co-workers (20).

Alterations in the vessels of the gastric and
duodenal wall as in Patient 2 have been observed
previously (31, 40, 48). The observations sup-
port the suggestion of Goodman and co-workers
(20), that changes in the elastic tissue of the
gastric vessels may cause stasis in the mucosa
and a tendency to hemorrhage.

When compared with the histochemical find-
ings, the extremely dense material showing an-
nular and bizarre figures is most likely to be
interpreted as deposits of calcium salts. As ultra-
structural degeneration inside the elastic fibers,
similar to that seen in senile elastosis, was only
found in the upper part of the corium in the
biopsies from the neck, and as calcium deposit
was the only visible abnormality in some of the
fibers in the PXE-lesions, our findings accord with
the reports of Huang and co-workers (28) and
Hashimoto & Di-Bella (26) and support their
suggestion of calcification as the primary event
in PXE. The changes of the elastic fibers fre-

24% — 702805

quently found in the affected areas are pos-
sibly a reaction to the presence of calcification.
As in the present study, Huang and co-workers
(28) found a “granulo-fibrillar” material among
collagen fibrils, at the envelope of the elastic
fibers and in relation to large areas of dense
material. However, our findings cannot support
their theory that calcification takes place primarily
in the granulo-fibrillar material in the perielastic
tissue, as we found calcification surrounded by
matrix inside the elastic fiber. Our findings thus

Fig. 22. Oblique section of twisted collagen fibrils. They
show 100 A wide subunits (arrow). x 60 000,
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Fig. 23. Collagen bundles showing a loose structure and

flower-like collagen fibrils. = 24 600,

indicate, in agreement with those of Hashimoto
& DiBella (26) that calcification takes place in-
side the elastic fiber.

The nature of the masses of thready material
surrounding the calcified elastic fibers is un-
known. Hashimoto & DiBella (26) observed
amorphous substances with only a faint indication
of a fibrous structure. They suggested that these
substances possibly might be some abnormally in-
creased ground substance. A material, similar to
that found in our study, is observed in the Arthus
phenomenon of the rabbit (35) and in human
atherosclerotic lesions (27). The material present
in the atherosclerotic lesions was identified by
Haust et al. (27) as fibrin. This fibrin showed a
periodic striation which could not be demon-
strated in the thready material of the PXE lesions
in our study. However, fibrin does not invariably
show banding (27).

Rings and spots of granular material similar
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to those observed in the holes of the thready
material in the present study have been observed
inside the degenerated eclastic fibers in senile
elastosis (8). The lamellar arrangement of some
of the rings is similar to that of myelin (13). The
nature of the spots could not be determined.
Collagen fibrils showed the usual distinet trans-
verse banding, but the thickness of the fibrils
varied considerably. The flower-like and wire-
like figures of the thick collagen fibrils may
develop by the twisting of thin fibrils around
the original fibril. Teller & Vester (44) have
also described thin fibrils in PXE, and Hashi-
moto & DiBella (26) findings reminding of our
flower-like figures in the thick collagen fibrils.
The flower-like figures are not specific of PXE
as similar figures have been observed in amy-
loidosis (41) and in carrageenin granuloma of
the rat (33). In skin of normal human subjects
similar figures have also been observed, although



Fig. 24. Loose thread-like material (g} and two types of
thin fibrils around an elastic fiber. One type of these
fibrils (ef) shows an almost uniform thickness, granular

the number was usually much less (7). The ir-
regularly arranged and the twisted collagen fi-
brils observed in the PXE electron micrographs
might correspond to the reticulin fibers observed
in the histologic sections and are like those con-
sidered to represent a reaction to calcification of
clastic fibers. However, the presence of the
thready material also might cause such alterations
in collagen.

The thin, granular, non-branching fibrils of
uniform thickness, which showed a continuity
with the elastic fibers must be considered elastic
fibrils. The nature and function of the homo-
geneous, branching fibrils, which could be dis-
tinguished from elastic and collagen fibrils, are
unknown. A further description of these fibrils
will appear in a separate paper (34).

One of the 3 patients in group 2 showed sub-
microscopic as well as light microscopic altera-
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s It :
appearance and a continuity with the elastic fiber. The

other type (f) shows wvariations in thickness, branching
and a homogeneous appearance. = 44 700,

tions of elastic fibers, indistinguishable from thoss
found in group 1. However, only a few collagen
fibrils showed ultrastructural changes in this pa-
tient.

In group 2, the presence of PXE was proven
in Patient 10 by light microscopy by the typical
granulation and calcification of the elastic tissue.
Furthermore, this patient showed reticulin fibres
like those present in group 1, and electron micro-
scopic findings indistinguishable from those ob-
served in group I.

Even if, besides angioid streaks, the only patho-
logical sign indicating PXE in Patient 11 was
hypertension, this patient is still considered to
have PXE, as he is a brother of Patient 10.

Patient 12's hypertension was so scvere that
sympathectomy had to be performed at the age
of 47. At the age of 61 he presznted widespread
arteriosclerotic lesions. Although angioid streaks

Acta Dermatovener (Stockholm) 50
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were present, neither the light nor the electron
microscopic examinations could demonstrate PXE
in this patient.
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