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Digital ulcer, Raynaud phenomenon and osteomyelitis
of the fifth finger in patient with systemic sclerosis

Personal experience

F CREEMOMNA, A MATORAMA . AGIHELLD

The authoes report a case of recent abserva-
tion of digital ulcer associated with vascular
disease (Raynaud phenomenon) and ostens
myelitis of the right fifth finger, in patient
with systemic sclemsis (55c). Raynauad phe-
nomenan (RP) is an universal manifestation
of 55 (25% of these patients are affected); in
302 of the patients resulted in digital ulcers
(DUs). The authors emphasize the impoe
tance of early clinical and surgical manage-
ment, because the effect on function (Fupctio
laesa) and quality of lifeof the 55¢- D0 is sig
nificant, and they are associated with pain,
dizability and disfigurement. In our case his
tory, remarkable remission of digital uloer
(of the right fitth finger) was achieved with
lang-term administration of mepivacaine
inta the lesion, its toilette and addition of
antibiotic ointment. Subsequently, the pa-
tient decided to perform a local sperimen-
tal treatment with bosentan, hesitated with
geod results, both bocals that systemic. De-
spite a considerable clinical outoome, we da
not exclude in the future to implement a sue
gical treatment to corvect alterations no-ve-
wersible by clinical treatment with bosentan.
Our patient has a goosd response to clinical
treatment; currently the clinical of patient is
in a stable phase. At last she has resolution
specially of pain symptom, caused in part by
persistent osteomyelitis, implementing her
quality of life. The object of this paper is to
discuss about definitions, origin, pathogen-
esis, diagnostic standards, clinical classifica-
tion and therapy of secondary digital ulcer
in 55c. The authors believe in the surgical
treatment as anly procedure to the cure of
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the patient, when the DUs arve not clinically
more tractable.

Eey words: Ulcer - Raynaud disease - Ostenmy-
elitis - Scler=derma, systemic.

S}?stemic aclerosis (35c) i= a multisystem
autcimmune complex diseaze of the
connective tzsue, of unknown aetiology,
characterized by wvasculopathy (rmicrovas-
cular damage) and exracellular excessive
deposition of collagen matrix (Abrosis of
the skin and warious internal organs), lead-
ing to Abrosis and autoimrmune processes.
53¢ iz often associated with Raynauds
phenomenon  (earliest universal clinical
manifestation occurring in 90% to 98% of
patients), and together these can lead to dis
ital ulcers (DUs) and hyperkeratosis, mani-
festations of the underlying wasculopathy
(endothelial dysfuncticn leading to intimal
proliferation and thrombosiz) and Abrosis !
The Abroszis, the thinning and the loss
of elasticity of the skin associated to the
characteristic vascular alterations, immunity
reactivity, peripheral neurological damage,
evenmal dmg assumption, sympathetically
mediated vasospasm and vaso-occlusioning
disease (in responze to cold or other srim-
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Figure 1. —The radiograph of the right hand shows in
the fifth finger subcutanecus calcification, ostecmyelitis,
cutcomes of synovitis, disuse ceteoporosis and ostecly-
iz, especially i the articulation of the proxinml-medial
plalanges.

uliy, can reduce regenerative and repara-
tive abilities, lead to the genesis of digital
izchemic phenomenon or ulcer, more or
less extended, often multiple writh periph-
eral localization, the same can easy becorne
chronic and infect, complicaring still meore
the patient diseaze, rendering more diffcult
the cure often, ulcer evolwes to gangrene,
and in some cases, in amputarion too,

Primary scope in ulcers therapy (local
and systermnic) is the prevention, in contrary
caze, therapy is based in alleviarines the pain
and rendering the guality of the life of the
patient better ?

We report a case in which initially mid-
dle remarlcable remiszsion of digital ulcer (of
the Ofth Aneser of right hand) wras achiewed
with long-termn administration of mepi-
vacaine into the DU-lesion and its todilette,
as a means to alewviate pain and to improve
circulation.

The zame patent came to owr attention
after a month’s absence from our local treat-
ment, with DU-lesion hesitated writh hyper-
keratosis and slight improvermnent of the
clinic, the reason of this clinical changse wras
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the bosentan treatment made in ancother
hoszpital (accredited clinical trial conducted
in Bologna-Italy)

Bosentan i a dual endothelin receptor
antagonist licensed for the management of
pulmonary hypertenzion and the prewven-
tion of DUs in 33c.

With the advance of the scleroderma dis-
eaze, persistence of refractory hyperkerato-
zis/digital ulceration and pain secondary to
osteomyelitiz, owr padent may be a candi-
date for additional clinical wreatment with
bosentan or surgical therapy (amputation of
Angery.

Case report

e report A case of sysiemic sclemsis assnciated
with Baynaud phenornenorn, ischemic digital uloera-
ticn and osteomyeliis of te ffth Anger of the right
hand, whe esponded successfully, at keast initially,
I bosentan local therapy

A 50 yearold Caucasian housswile came o our
Atention in Movember 2011, with a history of 55
hot under treatment, in clinical phase acro-local-
ized, positive dinical for mild Baynaud's syndrome,
mild sderodactyly, reocumrent royositis, acral sclero-
5is sihoe 18 wears and superficial DO (L 2. 1ctm, W
2.4, I =l crm) started 8 months previously and
persised in her hand, assodated with underlving
ostearpelitis and pitting scars.

O clinical examination, the patient reported se-
vere and persistent pain, combined with fonctional
alterations and joint stiffness of the Afth Anger.

Laberatory investigations revealed that she was
positive for antinuclear antibodies Citre >1:1800
without detectable auto-antigen specificiy,

In other clinical and laboratory fAndings, we
found untreated slight essential arterial hyperten-
sicn and no alteration in pulmonary'renal param-
eters, the patient not mking medications for other
diseazes and she did not carry out any reatment o
sl the progression of systemic sclemsis.

Chest radiograph showed no pulmonary Abrosis
o the basis or other alterations.

The radiograph of the right hand, has shown,
especially in the fifth Anger, subcutanems calcifica-
o, ostecrmpeliis and oulcoimes of synovitis, dis-
use oetemporosis and osteolysis, especially in the
articulaticn of the proximal-mmedial phalanges (Fig-
ure 1.

Initially, remarkable clinical remission of dig-
ital ulcer (L: 1.2 am, W 1.4 o and obvious active
grarmilation) was achiewed with long-enm adiminis-
tration of mepivacaine (nepivacaing cloridrats 20
tmgfmL, 10 mL/die/fapproximately every 5 days) into
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Figure 2. —Detail of the fifth finger of the right hand
showing ischaemic digital ulceration in bealing phaze
with hyperkeratosiz after bosentan treatmient, suggest-
ing that treatment with bosemtan delate the develop-
ment of digital uleer.

the lesion and its toilette, with addition of anti bictic
aintient (gentamicin sulfate), a5 4 means o allevi-
Ate pain, antagonize the ostecrrmyelitis and improges
circulatie.

Mfter three months of our local reatment, and
given the slow improvernents, the patient decid-
ed 1o perfonn a local speritnental treatment with
bosentan (opr 2.5 mgdbid, duration one month), in
ancther hospital, with our pricr agresment.

The Buropean Medicines A gency (EMA) request-
ed the establisturent of 4 prospective registcy of
patients with ongoing digital ulcers associated with
25¢ as a licensing requirsment far bosentan treat-
tent, our patient is registered. 3

At the time of writing (May 2012, afer one
tmonth of bosentan treatment, the patient's clinical
condition is satisfactory (NYHA functional dass T,
heo dysphoesa, no evidence of right heart Rilure).

Frowm a local clinical point of view, the patient
retirned o our attention with partial re-epithelial-
ismtion and pressnce of granulation tissue (whers
initially thers was D), overall reduction of Bay-
naud's phenormenon (Figure 2, no rmajor side-
effects of bosentan (eolerance of bosentan was
good), overall mproserment of telengectasia of the
lerpeer lirnbe and progressive improvernent of dam-
aged skin, suggesting that treabment with bosentan
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Figure 3. —Fhoto of the right hand shows improvenent
of the dizeaze after bosentan treatmert, writh clinical evi-
dence of phaze acro-localized sclerceiz of S=c, ischae-
mic digital uleeration in bealing phase {arrow), positite
clinical for mild Raynauds: syodrome; mild sclerodac-
tyly, recurrernt mvositis associated writh underlyiog o=
teonmreliti and pitting scars; all factors that could lead
the patient to choces surgernr soon.

neot only delays the developiment of digital uloers,
but slow deowen the natial history of systemic scle-
fratil)

Despite these bmprosements, for persistence of
slight pain and mumbness o the Afth Anger of her
right hand, reduced function caussd by ostecrny-
elitis, persistencs of Baynaud phenomenon, oooar-
rence of maintenance of sl ischasmic digital ul-
ceration (Figure 3) and peschological and physical
discomfiont, nay bring the patient in the near fanire,
k2 surgery eattoent, implementing a metacarpal-
phalangeal amputation and subsequent post opera-
tive rehabilitation.

THs cussion

The inirial trigoers in S5c-related wascu-
lopathy and Abrosiz of the skin, blood wes-
zelz and wisceral organs, are multifactorial
and nonspedic: male sex, prezence of pul-
monary hypertension and/or lower DLCO
(Diffusion Capacity of Carbon Moncside),
diffise subset of the disease, early onset of
53¢, presence of antitopoisomerase 1 an-
tibodies like anti-topo 1 (or other specific
aubsets), amokine etc, and pose warious
challenzes in terms of risk factors, diagno-
=iz clazsification, therapy and morbidity

EF characterized by wvasospasm in re-
zponse to cold or stress, is the most com-
mon manifestation of the endcthelial dyes-
function S3c-related and, digital ulcers
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(DU=), develop in ower 90% of the patients
with RP 353c-related.

Digital ulcers in 535¢ are defined as necrot-
ic lesjions that may ocowr on the Angers or
toes and can manifest on the tips, the Anger
creazes, over the extensor surfaces of the
jointa of in association with calcinosis.

The underying phencomenon is compro-
mize of the arterial lumen which ocoars as
8 combination of major contributing fac-
tors: wascular weall stractural Cintimal pro-
liferation) and fhanctional (owerproduction
of wasoconstrictors) abnormaliries, a wari-
able degree of intraluminal thrombosis and
izschermia, repetitive microtrawma, sclerodac-
tyly, dry skin and calcincsis.

It i= believed that smocth muscle cells
migrate into the intimal layer of the micro-
vasaulature and differentiate into myoh-
broblasts that zecrete collagen and an other
extracellalar matriz, this process leads to a
fxed narrowring of the intravascular lumen
which hinderzs the blood flowr and causes
chronic tizsue ischemia.

Aside from the stuctural change, the
endothelial cells are permarbed, possibly
through ischemia-reperfusion injury of an
autoimrmune insnlt leading to an increate
production of wasoconstrictors such as en-
dothelin and an underproduction of wa-
zodilators such as prostacyclin and nitric
oxide.

Ancther proposzed mechanism . of en-
dothelial injary is the presence of antien-
dothelial cell antibodies.

One other possible consequence of the
endothelial damage iz platelet  activation
with release of thromboxane which leads
to intraluminal thrombosis,

The digital lesjions were located more fre-
quently on the second and third digit and
mostly on the Ongertip area and some of
the DUs were hidden behind hyperkeratc-
ais.

A= a3 consequence of the progressive
zscarring and tiseue lozas that followr healing
of ulcers, patients may exhibi permanent
disability, writh associated social and self-
image problems.

With the dewvelopment of disease, chronic
digital ulcers can become infected, resultine
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in gangrene, ocsteomyelitis and amputation
inewvitable.

Major clinical problems of DUs are pain-
ful, heal slowdy, and lead to a great deal of
functional impairment and affect the qualiy
of life significantly

The DUsvasoulopathy in 55¢ is wery
zimilar to that observed in pulmonary arte-
rial hypertension and renal crisis; Maszon's
Trichrome staining of the digital arteries
of patients with 55c has revealed a strik-
ing Abrotic intimal hyperplaszia, adwentitial
Abrozis and severely compromised. arterial
larment,

These characteristics differ in frequency
and severity depending on the 55¢ subtype
and coften are associated with systermic man-
ifestations of 55¢, included ossophagus dys-
motility, gastrooesophageal reflux disease,
mild pulmeonary Abrosis and slisght pulme-
nary hypertension

Currently, there is no official algorithm For
diagnozis and therapy of digital ischemia in
53¢, and a mulridisciplinary approach to the
local manasement of DUs is required, using
a combination of non-pharmacological care
and antibiorics if an infection is suspected.

The aim of the weanment is to reduce the
pathology DUs and their impact on gualiy
of life, reducing pain, restoring hand func-
tion, improving digital circulation, prevent-
ing infection, promoting healing of estab-
lished ulcers, inhibiting the formarion of
new ulcers andfor reducing the need for
hoszpitalizarion and amputaticn.

The correct diaghosis of DUs is instna-
mental both in clinical practice and in clini-
cal trials Focuzed on digital ischemia

It is crucial to clinically define the tue
izchemic lesion, because can be confused
with DU= due to wawna of calcinosis,
Arpanziet al claszified DU= a=followes: pure
ischemic DUs (48 6% of 1,614 analyaed le-
zions), and DUs derived from pitting acars
(44 1%, calcinosis (6.8%), of gangrene
(08304

The measurerment of the depth and length
of DUs iz not feazible due to the location of
the ulcerations and the aszsociated pain

The only direct parameter remains the
absolute healing of the TUs, which in-
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cludes an anatomical (re-epithelialization of
the area) and a physiclogical (pain ceaza-
tion) component.

The LUs therapeutic approach include
auppottive therapies as a smoking cesza-
tion, suspension of all wvasoconstrictors
(cocaine, sympathomimetics) and anxiety
management which potentially wrorsens
the Raynauds phenomencons (if present,
treatment must be directed towards reliew
ing wasospasm and restoring nuatrient blood
flowa,

Fain and infection are corumon comor-
bidities that require supportive therapy

The nonsteroidal antiinflammatory drugs
are wery efficient in pain management, they
zhould be avoided in favor of acetami-
nophen or opiates due to their vascular side
effects. 3ince the cause of the pain i= tissue
izchermia, the real solution is improving the
caygen delivery to the affected area®

Infections are common in 33c-DUs and
heal slowly because of the poor circulation,
simple gram positdve coverage iz usually
very efficient.

If ocsteocmyelitis i= suspected, patients
zhould be managed by a multidisciplinary
tearn that includes infectious dizease and
orthopedic specialists. Anribictic ointrnent
(a5 in o case report) of intravencus an-
tibiotics, hyperbaric therapy, and surcical
arputation may be helphl

Knowing in detail the pathogenesis of
the DUs-disease, the underlying diseaze
and its manifestations may be administered
with weatrnent algorithm including one or
more dmgs, such as antiplarelet agents and
vasoactive agents (vasodilators), calcium
channel blockers, phosphodiesteraze-5 in-
hibitors  (sildenafl) endothelin receptor
antasonists (bosentan), prostacyclin analo-
ous (like epoprostencl, dloprost, beraprost,
treprostinil or treprostnil diethanolamine,
statins, angiotensin converting enzymme in-
hibitors, angiotensin receptor blockers, n-
acetylcysteine orfand Yitamin E.

Experimental medication that is giving
the best results is bosentan, endcothelin re-
ceptor antagonisrd

The Digital Ulcers Cutcome (DUO) Reg-
iztry enrols patients writh digital ulcer dis-
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eaze recardless of their wreatment status,
howrewer, a large proportion are recefving
bozentans,

The endcthelial injury that is the hallmark
of ischemic digital ulcers corresponds writh
an increase in lewvels of endeothelin-1 (wa-
zoconstrictive and profbrotic effects;, ET-10.

Bosentan i= a receptor antagonist with
activity against both types of receptors,
ET-A (receptors on wvasoular smocth mus-
cle cellsh and ET-B (receptors are found on
both endothelial cells and wvascular smooth
trscle cells),

Bosentan may be helpful in reducinge ul
cer size or improving healing? other stud-
ies have demonstrated an improvernent in
flowemediated dilatation of microvascula-
ture with bozentan therapy in patients writh
sypatemic sclerosis ®

one of the most precise definitions of
53c-DUs was described in the RAPIDSE-1
clinical trial {digital ulcers are defined as
a denuded area with well demarcated bor-
ders, inwolving loss of dermis and epider-
mis, they are located on the wolar surface
of the Angers, distal to the proximal in-
terphalangeal joints),! also RAPIDS-1 trial
analyzed the effect of bosentan on the pre-
vention and treatment of existing digital
ulcers,

In summary, long-term bosentan admin-
iztraticn can effciently prevent ischaernic
complications in 55¢, including DUs, pain
and secondary infections; it may also delay
the progression of 35¢, and it has a role on
prevention of episodes of Raynaud’= syn-
drome (potential funare indications), *

Often, such patients are resistant to va-
zodilator therapy, probably because the
digital arterial circulation i= Oxed and un-
reaponsive.

Surgical options are reserved for treat
ment of severe or refractory/recurent DUs
that are recalcitrant to medical therapy

Auadlable procedure is digital sympathec-
tomy,? given that miocsurgical revasculari-
zatdon of the hand iz not applicable.

Sympathectomies are aiming to block
the sympathetic nerve-rediated wvasos-
pasm which iz thought to have an im-
portant role in digital ischemia This pro-
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cedure has been shown to help healins
of 535c-DUs, improvernent in pain, and
prevention of new DUs for amean of 31
months after the surgery ® The long-term
reaults of cervical sympathectomy have
been discouraging.

Often on affected Angers suffering from
ulcers, ostecmyelitiz and/or infections, only
real therapeuric act that can be implement-
ed, is surgical amputation, technique only
really able to stop the dizeaze process, pain
and mental sufferinge of the patient.

Conclusions

Raynaud phencmenon and digital ulcers
are an almost universal manifestations of
S

The authors emphasize the importance of
early clinical and surgical management, be-
cause the effect on function (Aanctio lassa)
and quality of life of the 350U iz signif-
cant, and they are associated with pain, dis-
ability and dishsurement.

In cur case history, remarkable remizsion
of digital ulcer and underlying csteomyelitis
(of the Afth Anger) wras achieved wiith long-
term administration of mepivacaine into the
lesion, its todette and addition of antibiotic
ointment; subsequently, the patent decided
to petformn a local sperimental reapment
with boszentan, hesitated with zood results,
both Llocals that systemic.

The dual endothelin receptor antasonist-
bosentan has demonstrated efficacy in heal-
ing of present ulcers effcacy by the pre-
vention of new DUs and improving guality
of life. Bosentan ds particularly effective in
more severely affected patients.

Despite a considerable clinical outcome,
we do not exclude in the future to imple-
ment, in owr patient, a surgical treatment to
correct the pathology no-reversible by clini-
cal reatment with bosentan.

Ar last she has complete resclution spe-
cially of pain symptom, due to clinical ther-
apy, implementing her quality of life.

The authors believe in the surgical treat-
ment (amputation of Anger) as only proce-
dure to the cure of the parent, when the
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digital ulcers are not clinically more trac-
table.

A longeterm follow-up observation iz al-
ways needed for the case.

Riassunto

Llceva dipitale, ernomens di Raynaud e osteomielite
del quinto dito dellz mano destna con sclerosi sis
Enica. Esporienza pevsonale

Gli autorl riporianoe un caso di recente osserva-
zione di ulcera digitale associata & malattia vascola-
re Chenomens di Raynaud) e osteomielite del quinto
dite della manem destra, in pazients con sclerosi si-
stermica (5500 I fenovneno di Baynaud (BP) & una
ranifestazione universale di S5 9526 di questi pa-
zient sono affeti), nel 309 dei pazient predispo-
fe la forrmmzione di uleere digitali (TTI5). Gl autard
sottolineana limportanza di una gestione clinica =
chirirgica precoce, l'effetio negativo sulla fonzione
Chunctio laesa) e sulla quality della vita della 35T
€ significative, essendn assncialo a dolore, disabilita
e deturpazione. Mel nostro casn, la notevole remis-
sicne del quadne dinign & stalo ottenuta ssoonda-
riarrents a4 sorminisirazione, perun lungo ermine,
di mepivacaing nella lesione e toilette della stessa,
con aggiunta di posrata antibiotica, Successivarnen-
=, I8 paziente ha deciso di eseguire un tatEmento
lmcale sperimentale con bosentan, esitato oon buoni
risultati, sia locali che sistemici. Honostanes il no-
Eevale mpatto clinicn positive, non escludiame in
fanire di attuare un tratEnento chinirgion per oor-
reggere alterazioni non reversibili mediante tratta-
mento clinico con bosentan. [a paziente ha risposto
bene al trattamento clinico; atualments 8 clinica
della paziente & in una Bee stabile, aon risoluzions
del sintomo dolore, causake pria del tatEmento
dalla persiskents ostenmielite, implementandn po-
sitivarnente la sua qualita della wiln, Lo scoopo di
quest lavoro & quello di discutere sulla definizione,
arigine, patogenesi, standard diagnosticn, classifica-
zione clinica e terapia dell'uleera digitale secondaria
A 23c. Gli autori credono nel trattamento chirorgi-
o, corme sola procedura capace di portare 4 cura
il pazients, quando e uloere digitali non sono pit
clinicarnente trattatili.
Parole chiawe: Ulcera - Malattia di Baynaud - Osten-
tmielite - Sclerodernma sistemion.
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