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Abstract

Introduction: Livedoid vasculitisis a painful ulcerative condition affecting the legsthat is often difficult to treat. I n this case series, the
clinical profile of 6 patientswith livedoid vasculitis and their treatment response to aspirin and pentoxifylline are reported. Materials and
Methods: Thisisan open trial. | nvestigations to exclude secondary causes of livedoid vasculitis were done. Skin biopsies were performed
for histology and direct immunofluorescence. Four patientswere treated with pentoxifylline and 2 with aspirin. Responseto treatment was
assessed at the third and sixth weeks. Thereafter, treatment was individualised according to each patient’sclinical response. Results: Only
1 out of 6 patients had a good response. This patient was treated with pentoxifylline. Most patients required treatment with drugs such as
prednisolone, colchicineand azathioprineto control diseaseactivity after thetrial period. Conclusion: Pentoxifyllineor aspirin did not result
in significantimprovement for most of our patientswhen used alone. Combination with immunosuppressivetreatment yiel ded better results.
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I ntroduction

Livedoid vasculitis is a clinicopathological entity that
hasvariously been referred to asatrophieblanche, livedoid
vasculopathy or segmental hyalinising vasculitis.*? It
presents with purpuric lesions and recurrent, painful
ulcerations of the lower limbs which result in depressed,
atrophicwhitescars. Thisdiseasecommonly affectsmiddlie-
aged women. Histologic features, though varying with age
of the lesion, are mainly characterised by hyalinising
vascular changesand luminal occlusion by fibrinthrombi .2

Various treatment modalities have been used in livedoid
vasculitis. Aspirin, anantiplatel et agent, inactivatespl atel et
prostaglandin cyclooxygenase. Prostaglandin and
thromboxane A2 synthesis are inhibited, resulting in
inhibition of platel et aggregation and thrombin formation.*
It has been used successfully in relieving pain and
progressionof lesionsof livedoidvasculitis.® Pentoxifylline,
amethylxanthinederivative, hasalsobeenusedinlivedoid
vasculitis with success.®” Its immunomodulatory actions
include increasing leukocyte deformability, decreasing
endothelial leukocyte adhesion and inhibition of T and B
lymphocyte activation. It improves hypercoagul abl e states
by decreasing platelet aggregation and adhesion, and
enhancing fibrinolysis.®

Thisis a case series of the clinical profile of 6 patients
with livedoid vasculitis and their response to 6 weeks of
either aspirin or pentoxifylline therapy. Thereafter, they
weregiventreatment asdeemed appropriateby theattending
physician.

Patients and M ethods

Therecruitment period was from August 1998 to March
2000. Six patientswithrecurrent, painful lower limb purpura
and ulcers that healed with stellate scarring (Fig. 1), and
whose biopsy was consistent with livedoid vasculitis, were
recruited.

Exclusion criteriawere any history of peptic ulceration,
bleeding disorder, recent acute myocardial infarction,
cerebral or retinal haemorrhagein thelast 6 months, severe
hypertension defined as diastolic blood pressure of more
than 110 mmHg, pregnancy, renal or hepatic disease, and
asthma (for aspirin treatment arm patients only).

Investigations were done to exclude secondary causes.
Theseincluded full blood count, erythrocyte sedimentation
rate, serum urea, electrolytes and creatinine, serum
antistreptolysin-Otitres, urineanalysis, hepatitis B surface
antigen, hepatitis C antibody (1gG), antinuclear antibodies,
cryoglobulins, lupus anticoagulant, anticardiolipin
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antibodies and serum protein electrophoresis.

Of the 6 patients, 4 received pentoxifylline400 mg thrice
a day for 6 weeks, while the other 2 patients received
aspirin 300 mg thrice a day for 6 weeks. There was a
washout period of 2 weeks prior to initiation of therapy.
Therapeutic response was assessed by subjective pain
score (none, mild, moderate or severe) and number of
ulcers, at 0, 3and 6 weeks of therapy. Thefinal therapeutic
response was then graded as none, partial or good by the
observer.

Each patient’ s biopsy specimen for histology and direct
immunofluorescence studies were reviewed.

Results

Of the 6 patients, 5 were female. All were Chinese with
amean age of 39 years (range, 21 to 52 years). Duration of
symptomsranged from 9 monthsto 40 years. Two patients
had livedo reticularis. No patient experienced Raynaud's
phenomenon. The previous treatment they received were
varied. Four patients received non-steroidal anti-
inflammatory drugs (NSAIDS), 2 received dapsone, 3
received colchicine, 2 had prednisolone, and 1 patient was
given daflon and vasteral before.

None of the patients had abnormal findings in the
investigations to exclude secondary causes of livedoid
vasculitis.

Biopsy specimensweretakenfromactive, painful lesions.
These included purpuric lesions or active ulcer edges.
These showed 2 main histological patterns. Fibrinoid
necrosis and thrombo-occlusion of small dermal vessels
with or without involvement of subcutaneousblood vessels
were seen in acute lesions (Fig. 2), while more chronic
lesions showed neovascularisation in the upper dermis
with scarring in the dermis and/or subcutis. A sparse
perivascular infiltrate of lymphocytes with or without

Fig. 1. Atrophieblanche: painful ulcersand atrophicscarswithsurroundingtelangiectasia
and hyper pigmentation over both feet.

neutrophilswasoften seen. Lymphocyteswereal so present
inthewall of an arteriolein 1 case (Fig. 3). There was no
evidence of leukocytoclasis.

Immunofluorescence of biopsy specimens showed that
C3 and fibrinogen were fairly constant features in vessel
walls. Immunoglobulin deposition of mainly IgM with
occasional |gA wasseen. Two patientshadluminal deposits
of fibrinogen and immunoglobulin.

Of the 4 patients treated with pentoxifylline, only 1
patient had agood response at the end of 6weeks (Case 1).
However, this patient devel oped diffuse alopecia after the
third week of treatment, and pentoxifylline was stopped
after the 6-week treatment period. One patient had apartial
response (Case 2), and the other 2 had no response to
pentoxfylline (Cases 3 and 4). One of the patientswho had
no response was subsequently lost to follow-up (Case 3).
Of the 2 patients treated with aspirin, 1 had only a partial
response (Case 5), while the other had no response

Fig. 2. Case4—histol ogy showing small dermal blood vessel soccluded by fibrinthrombi.
The epidermisis necrotic as a result of infarction. Haematoxylin and eosin stain x100.

Fig. 3. Case 1 —intimal hyperplasia of vessel wall, with lymphocytesinfiltrating thewall
of a muscular medium-sized blood vessel. Haematoxylin and eosin stain x200.
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(Case6). Subsequent treatment for all these pati entsrequired
addition of immunosuppressants such as prednisolone,
azathioprine and colchicinefor control of disease activity.

Pentoxyfilline Treatment Arm

Case 1: This 52-year-old Chinese lady had recurrent
painful lower [imbulcersfor 40years. Clinicaly, therewas
atrophie blanche with keloidal scars, pupura and multiple
ulcers over the legs and dorsum of both feet. Lower limb
pulses were present. She was treated with dapsone in the
past but defaulted follow-up for 7 years. Investigations
were normal except for a high erythrocyte sedimentation
rate of 60 mm/h. Skin biopsy from the edge of an active
purpuric ulcer on theleft leg showed proliferation of small
blood vesselsin the upper dermis, intimal thickening with
fibrinoid deposits and lymphocytes within the wall of a
subcutaneous blood vessel (Fig. 3), and a scattered
lymphocytic infiltrate, consistent with atrophie blanche.
Direct immunofluorescence showed depostis of C3in the
walls of several mid-dermal blood vessels. At the start of
pentoxifylline treatment, she graded the pain intensity of
the ulcers as severe. There were 15 ulcers on both limbs.
Three weeks into treatment, the pain intensity improved
andwasgraded asmild. Thenumber of ulcershad decreased
to3. However, shecomplained of a opecia, and subsequently
took only pentoxifylline 400 mg every other day on her
own. At week 6, there was no more pain and the number of
ulcers reduced to 3. The response to pentoxifylline was
graded as good. As the alopecia was bothering her, a
decision to stop pentoxifylline was made. She was given
aspirin, but developed angioedema and urticaria.
Prednisolone 10 mg per day and colchicine 0.5 mg thrice
aday were prescribed. At week 7, 1 week after stopping
pentoxifylline, she continued to have hair fall. Hair studies
showed a reversal of anagen to telogen hair ratio (10%:
90%) consistent withtel ogeneffluvium. Ironstudiesshowed
aborderlinelow iron level of 9 umol/L and anormal level
of total iron binding capacity of 55 umol/L. Shewasgiven
iron supplements. At 3 months, she had no more alopecia,
and was continued on atailing down dose of prednisolone
and colchicine. At 5 months, the ulcers had healed
completely and prednisolone was taken off. Colchicine
was taken off 7 months later. The patient had no relapse
since.

Case 2: This 21-year-old Chinese lady, a student
undergoing tertiary education, presented with recurrent
painful lower limb ulcers associated with purpura and
livedo reticularis for two and a half years. She did not
experience Raynaud’ s phenomenon and peripheral pulses
werefelt. Skinbiopsy takenfroman activeul cer edge of the
right medial malleolusshowed acanthosis, dilated capillaries
and vessel s present inthe dermal papillaeand upper dermis
with haemosiderin deposits. Marked fibrosis with thick
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walled vesselsin thefibrotic subcutiswas observed. These
features were consistent with atrophie blanche. Direct
immunofluorescence revealed deposits of IgM, C3 and
Cl1qin the walls of the superficial and mid-dermal blood
vessels, and fibrinogen depositswithinthelumen of several
upper dermal blood vessels. Shewasvariously treated with
indomethacin, colchicine, dapsone, prednisolone and
aspirin. At the start of the pentoxifylline treatment, she
gradedthepainintensity of theulcersassevere. Therewere
10ulcers. Threeweekslater, thepainintensity had decreased
to moderate but the number of ulcersremained at 10. At 6
weeks, the pain intensity remained at moderate but ulcers
had now decreased to 7. Response to pentoxifylline was
graded aspartial. Pentoxifyllinewas continued but at week
9, the lesions worsened and prednisolone was added for
control. The lesions improved; but upon tailing down the
prednisolone dose, the lesions flared again. Pentoxifylline
was replaced by colchicine with better control, but the
patient was still steroid-dependant. Dapsone and
indomethacin were also used but lesions flared when
prednisolone was tapered to about 10 mg per day.
Azathioprinewasableto control theul cers, and prednisolone
wastaken off after ayear. Her lesionsarecurrently quiescent.

Case 3: This 33-year-old Chinese male had recurrent
painful ulcerswith atrophie blanche on both anklesand feet
for 10 years. He was previously treated with daflon and
vasteral with no improvement. Skin biopsy from an ulcer
edge showed acanthosis, superficial and deep perivascular
dermatitis and neovascul arisation at the upper dermiswith
alymphocyticinfiltrate, consistent with ahealing lesion of
atrophie blanche. Direct immunofluorescence showed
depositsof fibrinogen and C3inthewallsof upper and mid-
dermal blood vessels. At the start of the study, he had 6
ulcers and experienced mild pain over the lesions. Three
weeks into treatment, the pain severity remained at
mild, the number of ulcersdid not change. At week 6, pain
severity had not changed but there were now 7 ulcers. The
response was graded as none. The patient subsequently
defaulted follow-up.

Case 4. This 40-year-old Chinese lady, working as a
merchandiser, presented with lower limb ulcers with
atrophieblancheand purpurafor 9 months. Shewastreated
with col chicineandindomethacinepreviously. Skinbiopsy
from a purpuric lesion on the leg revealed a necrotic
epidermis, superficial and deep dermal blood vesselswith
fibrinoid material within the vessel walls and lumen, a
relatively sparseperivascular infiltrateand someneutrophils
seen in the walls of afew upper dermal vessels and in the
necroticepidermis, consistent with livedoid vasculitis(Fig.
2). Direct immunofluorescence showed the presence of
fibrinogen, IgM and C3inthewalls' dermal blood vessels.
In addition, IgM and fibrinogen were also noted in the



838  Livedoid Vasculitis—S SLee et al

lumen of the vessels. She came back early after 1 week of
treatment complaining of severe, intolerable pain over the
lower limblesions. Indomethacinwasadded for painrelief.
Atthethirdweek, lesionsimprovedtoonly 1 ulcer and pain
severity improvedtoonly mild. However, at thesixthweek,
therewasanincreasein lesionsto 4 ulcers, and an increase
in pain severity back to moderate. Response was graded as
none. Predni soloneand col chicineweregiven subsequently
with fair control, but lesions worsened when prednisolone
was tailed down to below 10 mg per day. Dapsone and
aspirinwereadded | ater, but dapsonewastaken of f because
of increased haemolysis, and aspirin was stopped because
of gastric ulcerations. There was worsening of lesions
when prednisolonewastailed downto below 10 mg per day

Azatioprinewas added with improvement of lesionsand
prednisolone is currently being tapered.

Aspirin Treatment Arm

Caseb: This47-year-old Chineselady, afashiondesigner,
presented with painful, recurrent lower limb ulcers and
purpura that healed with stellate white scars for a year.
Therewereno precipitating factors. A Doppler study of the
lower limb veins was normal. She was treated with
mefenamic acid for the lower limb lesions before with no
improvement. Skin biopsy of a painful purpuric macule
over the foot revealed acanthosis, hyaline thrombi in the
upper dermal blood vessels, fibrin depositsinthewallsand
in the lumen of vesselsin the upper subcutis and red cell
extravasate, consistent with livedoid vasculitis. Direct
immunofluorescence showed depositsof IgA, IgM and C3
inthe walls of the upper and mid dermal blood vessels. At
the start of aspirin therapy, pain severity was graded as
severe and there were 23 ulcers. At 3 weeks, pain severity
wasimproved and graded asmild, but the number of ulcers
hadincreasedto 27. At 6 weeks, pain severity hadincreased
to moderate but the number of ulcers had decreased to 21.
Response was graded as partial. However, at week 9 she
started to develop new, painful ulcers. Pentoxifylline was
used instead, but |esions continued to worsen and 5 weeks
later, colchicine 0.5 mg thrice a day and low dose aspirin
(150 mg daily) were added, with better control of the
lesions. However, when she stopped taking colchicine for
2 weekson her own, lesionsflared up again. She hassince
been given just colchicine alone with good control of the
lesions. Sheis currently on colchicine 0.5 mg once a day
with no recurrence of lower limb ulcers for ayear.

Case 6: Thisisa41-year-old Chinese lady with painful
lower limb ulcers since 1988 for which she variously
received indomethacin, colchicine and prednisolone for
treatment. Shewaswell from 1994 onwardstill 1999, when
she presented with 4 months' history of recurrent painful
ulcerson the lower limbs. Clinically, there wereleg ulcers
associated with livedo reticularis, atrophie blanche and

stasis changes. Skin biopsy from an active ulcer edge
showed fibrin thrombi within the lumen of upper dermal
vessels, associated with some neutrophils. Direct
immunofluorescence showed IgM, IgA, C3 and fibrinogen
inthewalls of the upper dermal blood vessels. At the start
of aspirintherapy, therewere 6 ulcersand thepainintensity
wasmoderate. At week 3, painwasstill moderatebut ulcers
had decreased to 3. By week 6, pain intensity was severe
and ulcers had increased to 7. Response was graded as
none. Aspirin was stopped and prednisolone (20 mg daily)
and pentoxifylline were given. However, lesions flared
when prednisolone was tapered. Colchicine and dapsone
weresubsequently added for better control. Shewaslesion-
free 3 months after taking off pentoxifylline and dapsone,
and was maintained on just colchicine and atapering dose
of prednisolone.
Discussion

The typica clinical profile of a patient with livedoid
vasculitisisafemalein thethird or fourth decade of life, as
has aso been shown in other reports. The 2 histological
patterns of prominent vascular plugging by fibrin thrombi
of the dermal vessels, with or without subcutaneous
involvement, and scarring in the presence of neo-
vascularisation as seenin our patients, no doubt arerelated
tothevarying agesof thelesions. Although neutrophilscan
be present in some of the biopsies, there is an absence of
nuclear dustingand vessdl infiltration by neutrophils, which
are characteristic of leukocytoclastic vasculitis. Luminal
thickening and occlusion of the subcutaneous vesselswere
also observed in 2 cases. In polyarteritis nodosa, which
affects both medium sized and small dermal vessels,
prominent vascular occlusion of dermal vessels by fibrin
thrombi is not a feature.

The immunofluorescence pattern of immunoglobulin
deposits suggests secondary trapping of immune reactants
by fibrin thrombi rather than a primary immune complex
mechanisim. Our finding is consistent with the findings of
variousinvestigatorsthat thepattern of immunof|uorescence
is non-specific, and this condition is not primarily an
immune-complex mediated vasculitis.?®

We investigated extensively to exclude secondary
causes of livedoid vasculitis. Although in this small series
of 6 patients no secondary causes were found, it is
nevertheless important to search for treatable causes
such as the antiphospholipid syndrome. Clues pointing
to an underlying systemic disease include absence of
associated chronic venous insufficiency and presence of
livedo reticularis.®%°

The original concept of the pathogenesis of livedoid
vasculitiswasbased on evidencethat therearedisturbances
in coagulation and fibrinolysisresulting in athrombogenic
vasculopathy. Shornick et al® observed that deposition of
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fibrininblood vessel luminaresultedinvascular occlusion.
Elevated blood levels of fibrinopeptide A were found in
thisconditionby McCamontetal, andclinical improvement
after use of antiplatelet and anticoagulant therapy
further supported the theory of a thrombogenic
vasculopathy.2>%1112 However, despite histopathological
features of prominent thrombo-occlusion, pentoxifylline
or aspirin did not result in significant improvement for
most of our patientswhen used alone. Disease activity was
better controlled after combining withimmunosuppressive
therapy, such asprednisol one, col chicineand azathioprine.
This is compatible with the experience of some other
investigators. Sauer’ feltthat, in hisexperience, prednisone
therapy was often required for better control of the painful
ulcers. Col chicinehasoccasionally been showntoimprove
lesions.® There are isolated case reports of improvement
after dapsone of skin lesions of livedoid vasculitis in
patientswith the anti phospholipid syndromeand protein C
deficiency.® Could livedoid vasculitis be a form of
lymphocytic vasculitis giving rise to a prothrombogenic
state? Recently, thishasbeen suggested, and there hasbeen
evidence in support of this novel concept.’® Variable
numbersof lymphocyteshavebeen observed perivascularly,
andincreased |level sof interleukin 2 and solubleinterleukin
2 receptor levels, which are markers of lymphocyte
activation, werefound by Papi et al .1 The poor responseto
antifibrinolytic and antiplatel et agentsin our patients, who
almost invariably required immunosuppressive treatment
with prednisolonefor control, lends support to the concept
of livedoid vasculitis being a lymphocytic vasculitis.
Another possibleexplanation for thedisappointing response
of aspirin or pentoxifyllinein our patients, as compared to
other reports, could be due to the phase of disease. In the
initial active phase, it is conceivable that patients may
requireaggressiveimmunosuppressivetreatment for arrest
of disease activity. It is when the secondary procoagulant
effectsof lymphocytic vasculitisset inthat anti-thrombotic
therapy may be useful. However, evenin our patientswho
had prominent thrombo-occlusion by fibrinthrombi, aspirin
or pentoxifyllinemonotherapy did not result inany clinical
response. It is possible that combined treatment with
immunosuppressive treatment may be synergistic.

Conclusion

Disease control of livedoid vasculitis often requires
immunosuppressive therapy. Fibrinolytic or antiplatelet
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therapy used aloneis often not sufficient for full control of
disease activity. Whether they have synergistic effects
when used with corticosteroids or other immuno-
suppressives need further study.

Acknowledgements

We would like to thank Aventis Pharma for supplying
Trental® (pentoxifylline) for the patients on the
pentoxifylline treatment arm during the study. We would
aso like to thank Professor Goh Chee Leok, Medical
Director, National Skin Centre, for hissupport and advice.

REFERENCES

1. Bard JW, Winkelmann R K. Livedo vasculitis: segmental hyalinizing
vasculitis of the dermis. Arch Dermatol 1967; 96:489-99.

2. McCamont C S, McCamont T H, Jorizzo JL, White W L, Leshin B,
Rothberger H. Livedo vasculitis: vasculitisor thrombotic vascul opathy?
Clin Exp Dermatol 1992; 17:4-8.

3. Gray H R, Graham J H, Johnson W, Burgoon C F. Atrophie blanche:
Periodic painful ulcers of lower extremities. Arch Dermatol 1966;
93:187-93.

4. Weiss H J. Antiplatelet therapy. N Engl J Med 1978; 298:1344-7,
1403-6.

5. Drucker CR, Duncan W C. Antiplatel et therapy in atrophie blanche and
livedo vasculitis. J Am Acad Dermatol 1982; 7:359-63.

6. ElyH, Bard JW. Therapy of livedo vasculitiswith pentoxifylline. Cutis
1988; 42:448-53.

7. Sauer G C. Pentoxifylline (Trental) therapy for the vasculitis of atrophie
blanche (letter to the editor). Arch Dermatol 1986; 122:380-1.

8. SamlaskaC P, Winfield EA. Pentoxifylline. JAm Acad Dermatol 1994;
30:603-21.

9. Shornick JK, Nicholes B K, Bergstresser P R, Gilliam J N. Idiopathic
atrophie blanche. J Am Acad Dermatol 1983; 8:792-8.

10. Maessen-Visch M B, Koedam M |, Hamulyak K, Neumann H A M.
Atrophie blanche. Int J Dermatol 1999; 38:161-72.

11. Gilliam J N, Herndon J H, Prystowsky S D. Fibrinolytic therapy for
vasculitis of atrophie blanche. Arch Dermatol 1974; 109:664-7.

12. Jetton R L, Lazarus G S. Minidose heparin therapy for vasculitis of
atrophie blanche. JAm Acad Dermatol 1983; 8:23-6.

13. Acland K M, Darvay A, Wakelin S H, Russell-Jones R. Livedoid
vasculitis: a manifestation of the antiphospholipid syndrome? Br J
Dermatol 1999; 140:131-5.

14. Baccard M, Vignon-Pennamen M D, Janier M, Scrobohaci M L,
Dubertret L. Livedo vasculitiswith protein ¢ system deficiency (letter to
the editor). Arch Dermatol 1992; 128:1410-1.

15. Kossard S. Defining lymphocytic vasculitis. Aust J Dermatol
2000; 41:149-55.

16. Papi M, DidonaB, DePitaO, Frezzolini A. Livedo vascul opathy vssmall
vessel cutaneous vasculitis. Arch Dermatol 1998; 134:447-52.

November 2003, Vol. 32 No. 6



