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Summary
Aims: Classifications of occluding vasculopathies (except vasculitis [1]) may exhibit 
some difficulties. Firstly, classifications may follow different principles, e.g. clinicopa-
thologic findings, etiology or pathogenesis. Secondly, authors may not distinguish 
between vasculitis and occluding vasculopathies. Thirdly, occluding vasculopathies 
are systemic diseases. Organ-specific variations make morphologic findings difficult 
to compare. Moreover, subtle changes are recognized in the skin, but may be invisible 
in other organs. Our aim was to use the skin and subcutis as a tool and clinicopatho-
logical correlation as the basic process for classification.
Methods and results: We first differentiate in the skin between small and medi-
um vessel occluding vasculopathies. Here we focus on medium vessel-occluding 
vasculopathies. In the second step we differentiate the vessel subtypes. In the final 
step, we differentiate according to the time point of the coagulation/reorganizati-
on process and the involved inflammatory cells/stromal features. By applying the 
same procedure to the various entities and visualizing the findings in the style of bar 
codes, the overlaps and differences in the clinical picture as well as the histopathology 
become more apparent.
Conclusions: Occluding vasculopathies are often not separate entities, but reaction 
patterns and epiphenomena. Distinguishing them from vasculitides is crucial because 
of the differences in pathogenesis, therapeutic approach and prognosis.

Bar Code Reader – an algorithmic 
approach to cutaneous occluding 
vasculopathies? part II medium vessel 
vasculopathies

Introduction

As a continuation of our work on small vessel-occluding 
vasculopathies [2], we now focus on medium size vessel-
occluding vasculopathies. Our approach uses the skin and 
subcutis as a tool and clinicopathological correlation as the 
basic process for classification. We use an algorithmic appro-
ach with pattern analysis, which enables consistent and reli-
able reporting of histological findings. As was the case with 
the International Chapel Hill Consensus Conference on the 
nomenclature of vasculitides from 1994 [3], 2012 [4] and 
2018 [5, 6], we first differentiate between small and medium 
vessel coagulopathies. No true large vessels exist in the skin. 
According to the Chapel Hill classification of 2012 [5], large 
arteries are confined to the aorta and its large branches, and 
veins to the vena cava and its large branches. Medium vessels 

are large organ vessels and small vessels are all vessels smal-
ler than these. According to this classification, we only find 
small vessels in the skin. However, we differentiate between 
vessel sizes, because clinical and histopathological appearan-
ces vary accordingly. Thus, we use the term “small vessels” 
when capillaries and postcapillary venules are affected in 
contrast to medium vessels if primarily arteries (for simplici-
ty also arterioles) or veins at the border of the reticular der-
mis/subcutis or in the subcutis are involved. In the second 
step we differentiate either towards arteries or veins [7–9]. 
In the final step, we differentiate according to the life cycle 
of the event. Occluding vasculopathies have a characteristic 
life cycle of histopathologic events. Early stages are domi-
nated by thrombi (fibrin or other materials) without signifi-
cant inflammation. Reorganization of these thrombi follows, 
which often leads to “lymphocytic vascular reorganization”, 
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a process dominated by lymphocytes that is accentuated 
around and within the affected vessel and vessel wall. Final-
ly, there is healing with complete reconstitution of vessels 
with vessel lumina and/or partial to complete occlusion of 
vessels by fibroblasts and collagen.

In our algorithmic approach, we use tables and shades 
to highlight the different features in order to facilitate the 
comparison between the different manifestations and to 
grade the importance of certain features (Tables  1, 4–10). 
We mark least common denominators in black, prominent 
characteristic findings in dark grey, variable findings in light 
grey and missing features in white. By applying the same pro-
cedure to the various entities, the overlaps and differences in 
the clinical picture and in the histopathology become more 
apparent. We try to visualize these in the style of bar codes 
(Table  11), which help to simplify the findings and render 
them comparable.

Our approach focusses on the clinical picture and 
histopathology. Etiological and pathogenetic data are not 
primarily used in our approach. However, pathogenetic 
evaluation is crucial and laboratory tests and imaging, the 
latter especially in medium vessel occluding vasculopathies, 
are obviously necessary and are used to verify or falsify 
our diagnostic assumptions, based primarily on the clinical 
pictures and histopathology (see Table 1a, b in part I of the 
manuscript [2]). In addition, other specialties, in particular 
cardiology, pneumology, nephrology, rheumatology, neu-
rology and ophthalmology, must frequently be included in 
a multidisciplinary approach in order to achieve optimal 
patient management.

Table 1  Livedo reticularis.

CLINICAL PICTURE

	 purpura, petechiae, ecchymoses, suffusions

	 livedo pattern localized/generalized

	 necrotic lesions

	 scars

HISTOPATHOLOGY

	 predominantly capillaries

	 predominantly postcapillary venules

	 predominantly arterioles and arteries

	 predominantly veins

	 fibrin thrombi

	 erythrocyte extravasates

	 lymphocytic infiltrate

	 fibrosis and sclerosis

Table 2  Diseases causing livedo reticularis.

Neurohumoral

	 Cutis marmorata (coldness)
	 Cutis marmorata telangiectatica congenita 

(congenital livedo, van Lohuizen syndrome; can 
occasionally also cause livedo racemose as well)

	 Drugs
–	 epinephrine, amantadine, nicotine

	 Neoplasia
–	 pheochromocytoma, carcinoid syndrome

	 Hormones
–	 hypothyroidism, Cushing disease, corticoste-

roids, oral contraception
	 Pellagra
	 CNS disease

–	 stroke, multiple sclerosis, encephalitis, poliomye-
litis, Parkinson disease, head-brain trauma

Rheological

	 Cellular
–	 polycythemia vera, thrombocythemia, leukemia

	 Serological (with cross-over to livedo racemosa)
–	 coagulation disorders
–	 paraproteinemia
–	 collagenosis
–	 rheumatoid disorders

The characteristic clinical sign of medium vessel patho-
logy, which is also most important to understand from a 
pathological point of view, is livedo patterning [10–12]. This 
is not a disease itself, but a condition which indicates irregu-
lar blood flow and oxygenation, which can be physiological 
or a sign of a disease. Livedo patterning occurs in two forms: 
livedo reticularis and livedo racemosa [13].

I  Livedo reticularis

Under normal circumstances, arteries supply skin from a cen-
tral artery which drains into a rim of peripheral collecting 
veins. Neurohumoral or general rheologic disorders generally 
reduce the blood flow in arteries and veins, the erythrocytes 
become more deoxygenated than usual, and as a consequen-
ce the draining veins become visible as a regular network. 
Livedo reticularis (Tables 1, 2; Figure 1a) is a bluish discolo-
ration of the skin in a regular, fine and net-like pattern with 
closed circles; it usually does not become purpuric and is com-
pletely reversible with cessation of the cause. The diameter 
of the livedo pattern can change according to the anatomi-
cal region (small diameter e.g. on feet, large diameter e.g. on 
thighs). A classic example is cutis marmorata on the thighs 



Review  Algorithm of cutaneous occluding vasculopathies

1117© 2019 The Authors. Journal der Deutschen Dermatologischen Gesellschaft published by John Wiley & Sons Ltd on behalf of Deutsche Dermatologische Gesellschaft. | JDDG | 1610-0379/2019/1711

of young females. The histological features are mild; postca-
pillary venules are elongated and dilated (Figure 1b–d), and 
this affects the upper dermal plexus and the interconnecting 
veins more than the lower dermal plexus. Endothelial cells are 
not prominent. Little or no infiltration by lymphocytes can be 
found. Although the elongated postcapillary venules are the 
leading histopathological feature, the cause of the livedo pat-
tern is in the larger deep vessels. Neurohumoral constriction 
or slow/reduced blood flow in instances of rheologic disorders 
are usually not yet visible in the histopathological sections.

Depending on the acuity and intensity of a process, there 
can be fluent crossovers between livedo reticularis and livedo 
racemosa.

II  Livedo racemosa

By contrast, in livedo racemosa, focal vascular occlusion fol-
lowing vasculitis or thrombus formation/other occlusion will 

occasionally affect the blood flow and produce an irregular 
pattern. Livedo racemosa (Table 3; Figure 2a) shows an ir-
regular, lightning or starburst-like pattern with broad and 
open circles; the purple discoloration can become purpuric 
and shows only some fluctuation, but is basically irreversible. 
Histopathological features of livedo racemosa vary accor-
ding to the underlying disease and are shown below together 
with the corresponding diseases.

1  Sneddon syndrome

Sneddon syndrome (Table 4), which was originally a clinical 
diagnosis, is probably not a disease but a reaction pattern 
due to occluding vasculopathies; it primarily affects arte-
rioles and small arteries [15]. Various coagulation defects 
have been associated with patients with Sneddon syndrome 
[12, 16]. The two most often affected organs are the skin, 
where the process is easily visible, even at a very early stage, 

Figure 1  Livedo reticularis. Regular 
livedo reticularis forming circles to 
nets on the thighs (a). Prominent 
dilated and elongated postcapillary 
venules in the papillary and reticular 
dermis as well as at the border to the 
subcutis (b). Prominent postcapillary 
venules in the papillary dermis (c). 
Prominent postcapillary venules in the 
reticular dermis as well as at the border 
to the subcutis (d).
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Figure 2  Livedo racemosa/Sneddon 
syndrome. Irregular livedo racemosa 
forming open circles to bizarre bran-
ches on buttocks (usual area of pre-
dilection) and thighs (a). Apparently 
normal epidermis and dermis. Howe-
ver, higher magnification shows an 
occluded artery at the dermis-subcutis 
border (arrow) (b). Artery completely 
occluded by fibrosis and early calci-
fication at dermal-subcutis border 
(bold arrow); note that the membrana 
elastica interna of the artery as well 
as the corona of capillaries (vasa 
vasorum, thin arrows) are still present, 
which is unusual in vessels of this size 
(250–500 μm) and indicates a previ-
ous granulation tissue response due 
to inflammation and/or occluding 
vasculopathy (c).

Table 3  Diseases causing livedo racemosa.

Affected vessels: capillaries (c), postcapillary venules (pv), arterioles/arteries (a), veins (v)

Vasculitic

	 Polyarteritis nodosa (a)
	 Nodular vasculitis (erythema induratum) (a)
	 Granulomatosis with polyangiitis (Wegener’s granulomatosis) (pv = a)
	 Eosinophilic granulomatosis with polyangiitis (Churg-Strauss syndrome) (pv = a)
	 Microscopic polyangiitis (pv = a)
	 Takayasu’s arteritis (in rare cases of acute occlusion of the affected vessel) (a)
	 Sepsis (disseminated intravascular coagulation) (c > pv)

Non-vasculitic

	 Sneddon syndrome (a)
	 Systemic lupus erythematosus (c = pv = a)
	 Anti-phospholipid syndrome (Hughes syndrome) (c = pv = a)
	 Calciphylaxis (a)
	 Cholesterol embolus (a)
	 Arteriosclerosis/arteriolosclerosis (a)
	 Stroke (via neurohumoral pathways) (a)
	 Coagulopathies as protein S & C, AT-III or tPA deficiency (pv = a)
	 Livedovasculopathy (c > pv)
	 Thrombocythemia, polycythemia vera, sickle cell anemia, thalassemia (c > pv)
	 Cryoglobulins (c > pv)
	 Cold agglutinins (c > pv)
	 Levamisole (cocaine adulterant) [14] (c > pv)
	 Neurofibromatosis (a)
	 Fibromuscular dysplasia (a)
	 Cutis marmorata telangiectatica congenita (congenital livedo, van Lohuizen syndrome; usually causes livedo reticularis) (c < pv)
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Table 4  Sneddon syndrome.

CLINICAL PICTURE

	 purpura, petechiae, ecchymoses, suffusions

	 livedo pattern (generalized)

	 necrotic lesions

	 scars

HISTOPATHOLOGY

	 predominantly capillaries

	 predominantly postcapillary venules

	 predominantly arterioles and arteries

	 predominantly veins

	 fibrin thrombi

	 erythrocyte extravasates

	 lymphocytic infiltrate

	 fibrosis and sclerosis

Table 5  Anti-phospholipid syndrome (Hughes syndrome), 
systemic lupus erythematosus and malignant atrophic 
papulosis (Degos disease).

CLINICAL PICTURE

	 purpura, petechiae, ecchymoses, suffusions

	 livedo pattern generalized/localized

	 necrotic lesions

	 scars

HISTOPATHOLOGY

	 predominantly capillaries

	 predominantly postcapillary venules

	 predominantly arterioles and arteries

	 predominantly veins

	 fibrin thrombi

	 erythrocyte extravasates

	 lymphocytic infiltrate

	 fibrosis and sclerosis

and the brain, which is most sensitive to even minor flow dis-
turbances. Signs and symptoms in other organs are usually 
minor to absent, for example moderate reduction of glome-
rular filtration rate, minimal changes in electrocardiography, 
peripheral polyneuropathy and vascular abnormalities in 
ophthalmoscopy [17]. The disorder mainly occurs sporadi-
cally, although familial cases and a mutation in CECR1 (cat 
eye syndrome chromosome region, candidate 1) have been 
described as a cause of Sneddon syndrome [15, 18].

Clinical picture: Sneddon syndrome mainly affects 
young adults, women much more often than men (ratio 9 : 1). 
Buttocks, trunk and dorsal extremities are preferred. Livid, 
symmetrical and asymptomatic livedo racemosa without 
purpura is characteristic (Figure  2a). Headache (frequently 
misinterpreted as migraine) and dizziness are early CNS ma-
nifestations [19].  Arterial hypertension and cardiac valvulo-
pathy occur in a significant proportion of patients [15].

Histology: Sneddon syndrome characteristically affects 
arterioles to small arteries in the skin at the border between 
the dermis and subcutis [17]. Rare histological findings of 
early stages (< 5 % of all biopsies) show fibrin thrombi, swol-
len endothelial cells, some activated lymphocytes within the 
lumen and in and around the vessel wall, as well as a rim of 
granulation tissue with small capillaries around the affected 
artery (corona of capillaries, vasa vasorum) (Figure 2b, c). In 
normal arteries of this size (250–500 µm), there is usually no 
corona. In due course, fibroblasts and myofibroblasts occupy 
the subendothelial space and narrow the lumen, which may 
be partially to completely occluded. In such instances the 
tunica media begins to shrink while the corona of capillaries 

is still present, although less prominent than before. In the 
final stage the lumen is either completely occluded by colla-
gen and a few fibroblasts, sometimes even with calcification, 
or there is recanalization but stenosis of the original lumen. 
The tunica media is thinned, but some capillaries (approxi-
mately 3 to 6) still remind one of the corona of capillaries 
[20, 21]. Postcapillary venules are moderately elongated and 
dilated. Little or no infiltration by lymphocytes can be found.

2  Anti-phospholipid syndrome (Hughes 
syndrome): idiopathic or in association with 
systemic lupus erythematosus
Anti-phospholipid syndrome (Table 5) can present in diffe-
rent ways: most frequently similar to Sneddon syndrome but 
sometimes also with purpuric livedo racemosa, which may 
ulcerate, as well as a catastrophic variant with rapid hemorr-
hage and necrosis. The pathological laboratory parameters 
(anti-phospholipid antibodies) are characteristic. Anti-phos-
pholipid syndrome can also appear in association with syste-
mic lupus erythematosus. Usually, typical cutaneous features 
or manifestations of lupus erythematosus on inner organs 
and/or positive antinuclear antibodies (ANAs) facilitate this 
diagnosis. One interesting association with/without lupus 
erythematosus is malignant atrophic papulosis (Degos disea-
se) [22], which can also show livedo racemosa around cha-
racteristic porcelain-like atrophic papules (own observation 
and communication) (Figure 3a–c).
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Figure 3  Degos disease. Still reddish (not yet porcelain) papu-
les on the abdomen (a). Wedge-shaped lesion with hyperke-
ratotic but atrophic epidermis, increase of mucin and dense 
lymphocytic infiltrate around dilated and elongated vessels 
(b). Serial sections with fibrin thrombus occluding the arterio-
le, which is surrounded by lymphocytes at the bottom of the 
wedge-shaped lesion (c).

Table 6  Calciphylaxis.

CLINICAL PICTURE

	 purpura, petechiae, ecchymoses, suffusions

	 livedo pattern, localized

	 necrotic lesions

	 scars

HISTOPATHOLOGY

	 predominantly capillaries

	 predominantly postcapillary venules

	 predominantly arterioles and arteries

	 predominantly veins

	 fibrin thrombi

	 erythrocyte extravasates

	 lymphocytic infiltrate

	 fibrosis and sclerosis

3  Calciphylaxis

Calciphylaxis (Table 6) or calcific thrombogenic microan-
giopathy [13] is an occluding vasculopathy affecting small 
and medium vessels. Patients usually suffer from renal in-
sufficiency with secondary hyperparathyroidism (hyper-
phosphatemia and hypocalcemia compensated by increased 
parathormone). Often, additional rheologic defects such as 
AT-III deficiency, protein-C or protein–S deficiency can also 
be detected.

Clinical picture: Calciphylaxis mainly affects older adults 
without sexual predilection. Patients suffer from renal insuf-
ficiency; they may be on dialysis or post-transplantation. Ex-
tremities are the preferred location. Lesions are symmetrical, 
discrete to bizarre reticular and confluent. One sees hemorr-
hagic to necrotic macules, plaques and ulcers (Figure 4a). An 
acute (often appearing overnight) and extremely painful livedo 
racemosa/retiform purpura is characteristic. Calciphylaxis has 
a high mortality, with 75 % of patients dying within three to 
six months after diagnosis.

Histology: Calciphylaxis (Figure 4b, c) shows extensive 
necrotic lesions with fibrin thrombi and erythrocyte extra-
vasates. In addition, small and medium vessels in the dermis 
and subcutis show circular perivascular and/or intravascular 
calcification and a moderate amount of polymorphonuclear 
neutrophils with leukocytoclasia accentuated around ves-
sels. There are also calcifications in the connective tissue. 
Additionally, these patients regularly have arteriolosclerosis 
and arteriosclerosis due to long-lasting renal disease with 
secondary arterial hypertension.
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4  Emboli

Besides thrombi, a wide variety of emboli (Table  7) may 
cause acute circulatory problems. According to the size of 
the emboli, occlusion may affect medium arteries according 
to the CHCC-definition (cardiac thrombi/emboli following 
myocardial infarction or atrial fibrillation; malignancies [23]; 
atrial myxoma [24]), small arteries and arterioles (cholesterol 
emboli following break up of arteriosclerotic plaques; calci-
um oxalate emboli in association with hyperoxaluria [25]) 
or capillaries (fat, air or gas emboli following extensive bone 
fractures or decompression sickness [diver’s bends]).

Clinical picture: Cholesterol emboli mostly affect der-
mal arteries/arterioles of older patients with no gender predi-
lection. Acral sites are preferred; arterial puncture for angio-
graphy can trigger the process. Lesions range from macules 
to ulcers [26]; they are asymmetrical, with bizarre patterns 
varying from reticular to confluent (Figure 5a) and appear 
acutely. Fat particles, on the other hand, predominantly oc-
clude capillaries. Clinically we therefore see purpura and 
petechiae (Figure  6). The patients mainly have respiratory 
symptoms caused by fat emboli in the lungs.

Histology: In the early stage, one may find cholesterol em-
boli (Figure 5b, c) occluding the vessel lumen. Superimposed 

Figure 4  Calciphylaxis. Bizarre livedo 
racemosa with black necrotic papules 
to plaques on lower leg (a). Faintly 
stained specimen due to early necrotic 
tissue with prominent subepidermal 
hemorrhage and occluding thrombi 
as well as subcutaneous calcifications, 
partially within and around small and 
medium vessels infiltrated by neutro-
phils and nuclear dust (b, c).



Review  Algorithm of cutaneous occluding vasculopathies

1122 © 2019 The Authors. Journal der Deutschen Dermatologischen Gesellschaft published by John Wiley & Sons Ltd on behalf of Deutsche Dermatologische Gesellschaft. | JDDG | 1610-0379/2019/1711

Table 7  Emboli.

CLINICAL PICTURE

	 purpura, petechiae, ecchymoses, suffusions

	 livedo pattern localized

	 necrotic lesions

	 scars

HISTOPATHOLOGY

	 predominantly capillaries

	 predominantly postcapillary venules

	 predominantly arterioles and arteries

	 predominantly veins

	 thrombi (fibrin, cholesterol, fat…)

	 erythrocyte extravasates

	 lymphocytic infiltrate

	 fibrosis and sclerosis

on this process, we find thrombus formation which may do-
minate and make detection of cholesterol emboli difficult. 
Subsequently, lymphocytes appear. In due course, macropha-
ges are attracted and subendothelial proliferation of fibrocy-
tes occurs; at this stage, the cholesterol fragments become 
surrounded by foamy macrophages and multinucleate giant 
cells. Frequently, biopsies miss the characteristic features and 
only show an increase of elongated and dilated postcapillary 
venules in the upper and mid-dermis, analogous to findings 
in livedo reticularis/racemosa. The same pathological pro-
cess can occur with all other types of emboli.

Comment: Acute ischemia due to cardiac emboli cau-
ses a painful, pulseless extremity which is pallid and cool. 
Fat emboli as well as air and gas emboli cause acute tiny 
hemorrhages (petechiae), most commonly seen on the trunk 
(Figure 6). In embolia cutis medicamentosa (Nicolau syndro-
me) [27] (Figure 7), the intra-arterial or mostly para-arterial 
injection of drugs (agent incorrectly injected into the gluteal 
musculature) causes acute livedo patterning/retiform purpu-
ra and rapid bizarre necrotic lesions. In addition to hemorr-
hages, septic emboli occasionally show livedo patterning 
when medium vessels are involved. Finally, metastatic emboli 
rarely cause a transient and subtle livedo patterning if the 
disease progresses rapidly. Metastatic emboli usually show 
no livedo patterning, as the process does not occlude vessels 
acutely by obstruction, but is an active invasion of endotheli-
um, vasculature and surrounding tissues. Similarly, intravas-
cular proliferations such as reactive angioendotheliomatosis 
or intravascular lymphoma occlude vessels slowly [13].

5  Thrombophlebitis

Iatrogenic thrombophlebitis (Table  8) following vein pun-
ctures or indwelling devices is by far the most common 
problem of occluding vasculopathy in daily practice. Throm-
bophlebitis may also occur concomitantly with infections, 
anti-phospholipid syndrome and/or lupus erythematosus or 
malignancies.

Clinical picture: While iatrogenic thrombophlebitis 
is characteristically seen e.g. in the antecubital fossa (Fi-
gure  8), other forms tend to occur on the lower extremi-
ties. In younger patients, thrombophlebitis may be a sign 
of anti-phospholipid syndrome; in older individuals, mali-
gnancy is more likely. An edematous and usually painful 
cord is characteristic. Mondor’s disease is a characteri-
stic thrombophlebitis on the lateral trunk associated with 
breast disease.

Histology: Thrombophlebitis, though rarely biopsied, 
reveals thrombotic occlusion of large subcutaneous veins. 
Vessels are frequently tortuous and therefore the microto-
me will cut several lumina at various angles. The vessels are 
dilated and filled with thrombotic plugs, the endothelium is 
often missing, the muscle layers are loosened up, and the-
re is an inflammatory infiltrate in and around the vein. The 
inflammation follows the pattern and time cycle of “lympho-
cytic vascular reorganization”. Due to subcutaneous tissue 
necrosis around the vein, one finds micropseudocysts and 
numerous polymorphonuclear neutrophils in early stages as 
well as foamy macrophages and foreign body giant cells in 
later stages of thrombophlebitis. Remarkably, thromboph-
lebitis is sometimes found unexpectedly in histopathology 
associated with uncharacteristic clinical appearances such as 
panniculitis.

We mention the following entities (arteriosclerosis 
and arteriolosclerosis) in our discussion of occluding vas-
culopathies, because the livedo pattern is one of the lea-
ding clinical features and anticoagulatory treatment is the 
most important therapeutic option, emphasizing their close 
relationship.

6  Arteriosclerosis and arteriolosclerosis

Next to thrombophlebitis, arteriosclerosis is the most fre-
quent form of medium vessel vasculopathy in the skin and 
subcutis (Table 9). Histological changes are often found in 
skin specimens from the lower extremities as an incidental 
finding when surgery is performed for other indications. Pa-
tients do not develop symptoms if the process happens slowly 
and does not cause ischemia or necrosis, due to compensation 
by collateral vascularization. Clinically, patients sometimes 
show delayed healing after traumata because of impaired 
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circulation. Such patients have frequently suffered from 
arterial hypertension and/or diabetes for years to decades. 
However, rapid occlusion of vessels due to arteriosclerosis 
may hinder the creation of collateral vessels and cause very 
painful spontaneous ulcers.

Clinical picture: Patients are prone to develop poorly 
healing post-traumatic ulcers on the shin (Figure 9a). Such 
ulcers in combination with arterio/arteriolosclerosis, media 
sclerosis, arterial hypertension, diabetes and possible trauma 
are also are known by an eponym (Martorell ulcer) [28] or an 
acronym (HYTILU; hypertensive ischemic leg ulcers). They 
are usually solitary, discrete and asymmetrical. Livedo pat-
terning and/or non-inflammatory retiform purpura are often 

subtle. The skin itself is cold because of impaired circulation 
(cold livedo racemosa).

Histology: Arteriolo- and arteriosclerosis (Figure 9b, c) 
characteristically show concentric or lamellar fibrosis to sc-
lerosis of arterioles and small arteries in the lower dermis 
or subcutis. These zones may also show calcifications. The 
tunica media is frequently atrophic with few to no muscle 
layers; within the adventitia one finds some small capillaries 
as vasa vasorum, indicative of an old stage of granulation 
tissue. This process is analogous to the corona of capillari-
es seen in Sneddon syndrome. Usually there is no significant 
inflammatory infiltrate; occasionally one sees macrophages 
with iron or lipid storage.

Figure 5  Cholesterol emboli. Bizarre 
livedo: clinically acute and sometimes 
painful livedo racemosa with irregular 
crusted erosions (a). Otherwise normal 
tissue specimen with abnormal artery 
at dermis-subcutis border (b). Artery 
occluded by fibrin clot with cholesterol 
clefts in beginning reorganization 
by granulation tissue with corona of 
capillaries (c).
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Figure 6  Fat emboli. Purpura and petechiae on the abdomen 
of a traumatized patient.

Figure 8  Thrombophlebitis. Iatrogenic thrombophlebitis 
(arrows indicate area of palpable cord) is mainly seen when 
indwelling devices are placed above joints.

Figure 7  Embolia cutis medicamentosa. Bizarre necrosis sur-
rounded by erythema and livedo racemosa on the buttock.

Table 8  Thrombophlebitis.

CLINICAL PICTURE

	 purpura, petechiae, ecchymoses, suffusions

	 livedo pattern

	 necrotic lesions

	 scars

HISTOPATHOLOGY

	 predominantly capillaries

	 predominantly postcapillary venules

	 predominantly arterioles and arteries

	 predominantly veins

	 fibrin thrombi

	 erythrocyte extravasates

	 lymphocytic infiltrate

	 fibrosis and sclerosis

7  Vasculopathy in neurofibromatosis

Besides thrombi and emboli, compression of vessels by sur-
rounding tissue may cause livedo patterning (Table  10). 
Usually this process occurs very slowly, and compensation 

of blood flow via collaterals does not allow the development 
of the livedo pattern. If the process is very acute, superimpo-
sed by thrombi due to compression of numerous vessels, one 
will find subtle to moderate livedo racemosa, erosions and 
ulcerations.
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Table 9  Arteriosclerosis and arteriolosclerosis.

CLINICAL PICTURE

	 purpura, petechiae, ecchymoses, suffusions

	 livedo pattern localized

	 necrotic lesions

	 scars

HISTOPATHOLOGY

	 predominantly capillaries

	 predominantly postcapillary venules

	 predominantly arterioles and arteries

	 predominantly veins

	 fibrin thrombi

	 erythrocyte extravasates

	 lymphocytic infiltrate

	 fibrosis and sclerosis

Figure 9  Arteriolosclerosis and arterio-
sclerosis. Cold (due to ischemia) subtle 
livedo racemosa (arrows) of lower leg 
with Martorell/HYTILU hypertensive 
ischemic leg ulcer (a). Prominent 
ectatic and elongated capillaries 
and postcapillary venules, the latter 
corresponding to livedo patterning, 
the former to stasis dermatosis; in the 
deep dermis, there is an occluded 
artery (b). Characteristic onion-shaped 
sclerosis of shrunken artery surroun-
ded by corona of capillaries (c).

Clinical picture: Vasculopathy in neurofibromatosis is a 
rare form. Vasculopathy in neurofibromatosis affects young 
adults, men more commonly than women. The proximal 
extremities and trunk are the preferred sites. Macules, ero-
sions and ulcers are arranged asymmetrically, producing bi-
zarre reticular to confluent patterns. A subtle, mottled livid 
livedo racemosa with some erosions or ulcers is characteristic 
(Figure 10).

Histology: First, extensive plexiform or diffuse neurofi-
bromas surround and impinge on the vessels. Second, coagu-
lation phenomena affect the blood flow; reorganization with 
subendothelial proliferation of fibroblasts and myofibrob-
lasts further impairs the circulation.

Comment: The prognosis of this disease can be grim. 
We followed a cachectic 36 kg woman with arterial hyper-
tension and extensive gastrointestinal involvement; she died 
from malabsorption and subsequent septic peritonitis at the 
age of 28 [29].
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Table 10  Vasculopathy in neurofibromatosis.

CLINICAL PICTURE

	 purpura, petechiae, ecchymoses, suffusions

	 livedo pattern localized

	 necrotic lesions

	 scars

HISTOPATHOLOGY

	 predominantly capillaries

	 predominantly postcapillary venules

	 predominantly arterioles and arteries

	 predominantly veins

	 fibrin thrombi

	 erythrocyte extravasates

	 lymphocytic infiltrate

	 fibrosis and sclerosis

Figure 10  Vasculopathy in neurofibromatosis. Asymmetrical, 
bizarre macules and erosions surrounded by livedo racemosa.

Figure 11  Association of entities/reaction patterns with vessel size. Emboli (small): fat, air, gas; emboli (large): cholesterol, 
oxalate, embolia cutis medicamentosa.

The mentioned entities in the spectrum of coagulopa-
thies/vasculopathies can benefit from an algorithmic appro-
ach. Applying the same questions makes the clinical and 
histopathological findings become clearer. The style of bar 
codes (Figure 11; Table 11) simplifies the results and may lead 
to inaccuracy, because it is usually difficult to put biology 
into tables. However, it can help to render these entities more 
understandable and comparable.
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