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Abstract Pyoderma gangrenosum (PG) is a distinc-
tive ulcerative skin disorder of unknown etiology, associ-
ated with an underlying systemic disease in up to 70% of
cases. The condition is characterized by the appearance
of one or more necrotic ulcers with a ragged undermined
violaceous border and surrounding erythema. Lesions are
often initiated by minor trauma. The condition can affect
any anatomical site, however the head and neck are rarely
involved. Although the oral cavity is subject to recurrent
minor trauma through everyday activities such as mastica-
tion and oral hygiene, as well as during dental treatment,
oral lesions appear to be extremely rare. In an effort to pro-
vide a detailed explanation of the oral manifestations of
PG, a systematic search was conducted using medical data-
bases. A total of 20 cases of PG with oral involvement were
reported in the English and French literature. The objec-
tives of this article are to present the pertinent diagnostic
criteria and to discuss the differential diagnosis and thera-
peutic modalities.
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Introduction

Pyoderma gangrenosum (PG) is a rare neutrophilic derma-
tosis that can involve the skin and mucosae. Sites of pre-
dilection are the lower extremities and the trunk, but any
cutaneous site may be affected [1-3]. The skin over the
tibia is a classic site for PG lesions. Skin lesions consist
of extensive, rapidly progressing, painful necrolytic ulcers
that can exceed 10 cm in diameter, with undermined edges
and violaceous borders. Pustules or tender erythematous
nodules can precede these ulcers. Lesions have a rapid
onset and generally develop over a period of 4-8 weeks [4,
5]. Cribriform scarring is a typical presentation of healed
skin lesions [2, 6]. Bullous and vegetative forms have been
reported, but are less common than the ulcerative and pus-
tular forms [7]. The diagnosis is established between 30
and 50 years of age. Women are more commonly affected
than men. In as many as 70% of patients, an underlying sys-
temic condition can be associated with the occurrence of
PG [2].

Etiology and pathogenesis are unclear. A multifactorial
origin including neutrophilic dysfunction, overexpression
of mediators of inflammation and genetic mutations predis-
posing patients to PG has been suggested in a recent review
[8, 9]. Pathergy, a skin reaction in which minor mechani-
cal trauma such as a scratch, incision or needle stick leads
to the development of a papule, pustule or ulceration, has
been seen in about 30% of patients with cutaneous PG
[10]. Minor trauma and surgery (colostomy, hysterectomy,
caesarian section, breast surgery, etc.) are suggested as
initiating factors in lesion development [1-4, 8, 11]. Con-
sequently, aggressive surgical wound debridement or skin
grafting is contra-indicated in these patients.

Although the oral mucosa is repeatedly traumatized
through everyday activities such as mastication and oral
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hygiene, and can be iatrogenically injured during dental
treatment procedures, oral manifestations of PG have been
reported rarely and mainly as isolated cases in the scien-
tific literature. This paucity of identified cases suggests that
many cases may have been undiagnosed or misdiagnosed
(Fig. 1). For a dental practitioner treating a patient known
to have PG, the risk of triggering oral lesions of PG sec-
ondary to mucosal injury is unknown. Furthermore, if oral
PG lesions were to develop, they would need to be accu-
rately differentiated from other oral ulcerative conditions,
such as major aphthae, traumatic ulcerative granuloma with
stromal eosinophilia (TUGSE), neutropenic ulcers, mani-
festations of infectious diseases or oral squamous cell car-
cinoma, amongst others, in order to be properly managed.
In an effort to provide a detailed explanation of the oral
manifestations of PG, a systematic search was conducted
using medical databases. This article presents the pertinent
diagnostic criteria, discusses the differential diagnosis and
therapeutic modalities for PG involving the oral cavity.

Search Strategy

A thorough search using the PubMed and Embase data-
bases was executed between September 1st 2015 and

Fig.1 This 67-year-old white male presented a thin leukoplakic
lesion on the posterior dorsal tongue. His medical history included
hypertension, diabetes and dyslipidemia, for which he took rovusta-
tin, metformin and olmesartan. He reported a 20 pack-year smoking
history, having quit smoking 2-months prior, and consumed 6 beers/
week for the last 40 years. The lesion was biopsied and diagnosed as
hyperkeratosis with focal mild epithelial dysplasia and no evidence
of candidiasis. At the 1-week post-op examination, he presented nor-
mal healing of the biopsy site. One month later, he presented to the
emergency dental clinic complaining of tongue discomfort. A large
necrotic ulcer at the site of the biopsy was noted (picture). There was
no purulence or submandibular lymphadenopathy. A second biopsy
of the border of the ulcer was signed out as a non-specific ulcer. The
patient was prescribed Chlorhexidine 0.12% rinses BID and clinda-
mycin 500 mg TID X 14 days. The lesion healed gradually over the
next 2 months. Shortly after, he was diagnosed with primary lung
cancer (the patient did not know which type)
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February 5th 2016. The combination of MeSh terms “Oral”
and “Pyoderma Gangrenosum” was entered in the search
fields. The reference list of each article was searched for
any prior unidentified cases. Considering the rare occur-
rence of oral lesions in patients diagnosed with PG, it was
impossible to assess articles based on methods of rand-
omization, patient selection, or blinding. No limitations on
language or date of publication were imposed. None of the
articles included in this review revealed any source of bias
or conflict of interest. The quality of articles was assessed
based on the rigor of the diagnostic methods, histopatho-
logical analysis of biopsied specimens, detailed therapeu-
tic management, and patient follow-up. Only lesions clini-
cally resembling PG and properly diagnosed by methods of
exclusion were included in the qualitative analysis. Consid-
ering the non-specificity of the histopathologic appearance
of these lesions, the absence of biopsies of oral ulcers was
not considered as a criterion of exclusion in this review.
However, it was considered an element reinforcing the
diagnosis of PG by excluding certain similar pathologies
[2]. Based upon these requirements, 10 cases were excluded
from this review [6, 12-15]. The following Prisma Flow
Chart exhibits the selection methodology (Fig. 2).

Results

A review of the English and French-language literature
revealed 20 acceptable cases of intraoral PG. The impor-
tant features of these cases, as reported in individual case
reports, are summarized in Table 1. The clinical and epide-
miological data is summarized in Table 2.

Discussion
Oral Manifestations of PG

Epidemiological data was available for all patients with
intraoral PG. The average age was 48.7 years (+21.86
years). Men were affected more frequently than women,
with 65% (13/20) of reported intraoral PG cases affecting
males. Oral lesions were reported in the absence of con-
comitant cutaneous involvement in 20.0% (4/20) of cases
[14, 16-18]. The most frequent sites were the tongue,
buccal mucosa and soft palate, together representing
67.6% (23/34) of all reported oral lesions. Other lesions
involved the hard palate, oropharynx, lip, commissure,
gingiva, and retromolar area [5, 14, 16, 17, 19, 20]. Gen-
erally, mucosal lesions in the oral cavity were smaller
than skin lesions, measuring between 1 and 5 cm in great-
est diameter [5, 14, 18, 21-27]. As with skin lesions, the
onset is rapid and ulcers develop over the course of 4-8
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Fig. 2 Prisma flow-chart

Records identified through database
searching
(n=824)

Additional records identified
through other sources
(n=13)

Identification

[

)

Records after duplicates removed
(n=659)

Eligibility Screening

Included

weeks [12, 14]. Initially, red colored nodules or papulo-
pustules can develop. As they rupture, irregularly shaped,
painful ulcerations are created. Ulcers present irregular,
rolled-out margins and a necrotic, grey or tan colored
base. The base of the lesion can be granular and fri-
able leading to frequent bleeding [14]. The edges can be
elevated and PG ulcers are often bordered by an erythe-
matous or violaceous halo underlining the inflammatory
nature of these lesions [21, 28]. Certain ulcers are cov-
ered by an overlying yellow pseudomembrane, and may
express purulent discharge [21, 24, 29]. Lesions on the
lips can exhibit crusting [16, 29]. Supplementary images
of oral PG ulcers showing the variety of morphologic fea-
tures can be visualized in the case reports [5, 10, 20-23,
29]. Oral and skin lesions in PG are non-indurated. They
can be tender to palpation. Pain, dysphagia, sore throat
and difficulty in movement are frequently reported com-
plaints with oral PG. In more extensive cases, bone loss
and destruction of the periodontal support of adjacent
teeth have been reported [14, 24].

A 4

Records excluded
(n=630)

Records screened
(n=659)

A 4

A 4

Full-text articles excluded,
with reasons:

Full-text articles assessed
for eligibility
(n=30)
Insufficient clinical data to
support PG diagnosis for
v oral lesions (n =9 : Basu

et al, Lazarus et al,
Margoles et al (2™ case),
Drinda, Tsuboi,

Studies included in
qualitative synthesis

=20
(n=20) O’ Loughlin, Siddiqui et a,
Marzano et al, Baloch et
al, Kaomongkolgit et al)
Absence of patient record
(n=1:Basuetal)
Histopathology

Biopsies of oral PG show non-specific histopathologi-
cal features. Diagnosis is therefore based on the clinical
features and exclusion of other causes of oral ulceration.
In a case series involving 16 patients with cutaneous PG,
83% of cases were diagnosed based on the clinical features
and the exclusion of infectious and neoplastic causes [4].
Reports of extensive ulceration bordered by an overlying
fibrinopurulent membrane with heavy neutrophilic infiltra-
tion of the lamina propria are consistently seen in biopsied
cases [5, 12, 16, 18, 23, 24, 26, 29-32]. Neutrophils can
have an altered appearance [20]. A mixed inflammatory
cell infiltrate comprised of polymorphonuclear neutrophils,
lymphocytes, histiocytes, and plasma cells is also reported.
Infiltration of lymphocytes can extend into the underly-
ing skeletal muscle [26]. Granulation tissue can be identi-
fied when chronic inflammation is present. Vasculitis was
observed in one biopsied specimen [10]. However, it is sug-
gested that the presence of vasculitis is secondary to heavy

@ Springer



Head and Neck Pathol (2017) 11:427-441

430

JUSW)EAI) INOYIIM SIK  JOJ ASBISIP

Jo 931 ‘Aderayy suosdep pue suojostupaid
JO Sym g I9)Je s199[n Jo Surreay je[dwo)

Yoam/Twy/SuwI () QUOJOUIOWELI], JO UoT)

-03(ur Teuorso[enu] + a1p Sw 00 Od 2Uos
-deq+ rg Sw oS AT Quojostupaid[AyIoN

SYM ¢ Ul
A[9101dwod Surreard uors9[ an3uo], “Yoam

I 19138 pasoiduir suoiss[ puey pue anguo],
Sw g A Quowioy o1donos

-1}1000UIPE +91p SW (O] Od SUO[OSIUPAI]

SPIOI2)S0I1}I0D
JO 9SOp 20UBUSJUTEW UO J[IYM OW ()] IO
SUOISI[ JO 991 "SI[NSAI po03 Y)IM pIJeId
Apuanbasqns wirealoy y Jo 1991 ‘Aderay

quostupaid yyim pareadde suorse] mau oN
a1p 3w ()9 O 2uostupaxd £q pamoj

-[od 'sKep 01 X IO 3 [ unyporeyded wnipog

oW Q UIY)IM PIeay UoIsa|
dIL Sw O] Od duostupaid

QUON

QUON

QUON

UOT)OQJUI [BLIS)OB] ON
uonEWwE I O10ads-uoN

I9A9 *(S93pa pauruLepun
[JIM UOTJRIID[N WD 7 X 7) F9] 10MO] Y ‘UIyd
‘(199[n pauruIdpun 93Ie[) 189 JO XI[AYIuL
‘eare re[normeriad ‘yooyo Surajoaur
SUOIS9[ HJ JYIQ SUOUDISAfIuvid HJ L2Y1()
SI90[N ojul
3uIAJ0AQ BSOONW [RIO Jo uondnio re[mIsng

SI190[n 9n3uo) pue

rea1dur3 £q peruedwosoe ‘[Jem [eurwiopqe

uo Jorid s1£ 7 aposido re[ruuig -puey Yy

JO WNSIOP U0 SIOPIOQ pauluLIdpun anjq
UM I[N WD ¢ SUOUDISAfIupid O 42410

sonoiqnue

yim pajean AJ[enIul uaym ‘I1ad[n puey

y)im 3uore “9zIs ur pasearou] [njured

PUE I9JoWERIP Ul W ¢ ‘Onguo) ay) Jo IpIS
¥ 2y} UO UOISI snOjeWO[NURIS JUBIIqNXF

(Jea[ p1os) JusunieaI) [eO0] YIIM PI[eay

ye) Jorid ow ¢ SUOISQ[ JE[IWIS onssn

SnoaueINOQNS Jo ssof Ao[dwos ym

wo 71 03 dn poInseaw 100]n W10 Y

“WINJOIOS pue J00J T ‘Wi Y 9y} Sunooye
SUOISQ[ JR[IWIS SUOUDISAIUDI D 12YIO

S1S0109U JO Juswdo[eaap

prdes yym ‘on3uo) oy} uo SIA[Npou sno
-aueInoqns [njured Jo JOSUO UIPPNS YoIm-|

QUON Suoypvisafiuviu HJ 12430
QATSEAUTUOU
JNq WY ST UOIsaT “Te[nuels pue d[qerly
UOISa[ 9y} JO aseq "aFpLI Je[0aATe AIe]
-[ixew pue djered oy Jo opIs T Y3 UO
(wd G X §) uonerad[n rengarar dooq

SuoN 62/
[£6] 1opAug

9SBOSIP TB[NOTMAI(]
SHLIY 19/
[LT] ped pue jnsnx

smI[[ow sajaqeI
Vi €8/IN
[v€] ‘T2 0 nodiyg

RILWAUY
on 8TUIN
[#1] ‘Te 30 so[o3IeIn

dn
-MO[[O] PUE SONI[EPOW JUSWIEII) [NJSSI0INS

Ksdorq 110

SUONE)ISOJIUBW HJ JAYI0 pue SUOISI] [BIQ

SIOPIOSIP OTWAISAS PAIRIOOSSY  (SI8aK) 9Fe/XaS

Od Y sjuanied ur JUSWSA[OAUT [BIO JO Sased paysiqng [ dqeL

pringer

Qs



431

Head and Neck Pathol (2017) 11:427-441

INO3I 0} SNUNUOD SUOTILIAI[N
[ea3ukreyq ‘Ade1ay) oourujuIBW YIIM
SUOISI] SNOAUEIND JO dJURILIO ajo[dwo)
arp Swr G/, surzeprukdAxoyjeureyd
-[nS + 3w ¢ suojostupaid :Aderoy)

doueuayurely ‘Ayjedomoau feroydiiad jo SpURY pU® SUIYS 3} UO SIA[N
juowrdo[oAap ) 03 ONp UMBIPYIIM — STBA 0d [eo1dA1 Aq Pamo[0] 2Iom SUOTIBIdI[N
7 103 91p Sw (| SpIUOPI[EY) YIIM UOIS [8IO0 JUALINOY SUOUDISIIUDI D 42YIO
-stwal 9)o[dwod ‘uay ], "s1eak f 10y 9SeISIp Paq Ie[nosea e pue ayenyur £10) onJuo) pue ojefed 1Jos 9y} 0} SUIPUAXS UoN
) PI[[OTNUOD AP FW ()§—()9 QUO[OSIUPAIJ -BWWEPUI PAXIW ASUIP AQ POPUNOLINS JAJ[[) -BIdO[N [BdFuAreyd [njured 910A9S ‘JULINOIY QUON S¢/N
[61] T2 30 Aopyong
Joou

[e10)e] pue 9seard Je[normesod 1Jo[ 9y} JO
0d padofaaap Aremuaay “A[snoraaid sik
7 391 9y Jo D suouvisafiuvut HJ 1aYyi0

[ewIOU 0} 93pu1 Je[oaATe [en3ul] pue djered prey
pauanjar A[enjuaad esoonu [ejered oy pue QI1u? 9AJ0AUT 0) Asdo1q 191Je peards uorso]
Pareay A[Ipea)s uorsa[ oy ‘Asdorq 10ije sym g 0d 10§ A[[enur wo [ X [ paInseauw ‘skep
ysemyinow [AIpeuag pue dured oruowougoyied jou Inqg Ym JU)SISUOD G 10} JU9SAI] "Wy pue Jopuo) ‘Oered sues3rw ewoyIAIg
-op1] ‘unoad ‘urjoey :Aderoy) onewoydwig UONJBWWEPUI PUE SHI[NOSBA ‘SISOI0ON  pIey prut oy} uo Jown) Surreadde-renosep Ad T9/IN

[01] Te 19 00X
uonjedred 0} 1opud) o1om SIAON
IV "SIOpIOQ PIsIes 1M Jad[N SNOOL[OIA
MO[[BYS WO § PIMOYS JOOJ [BSIOP ¥ ISLIM Y
JO J90[N MO[[BYS SNOJEWAYIAIS WO g "SIAO[N
PIOD [BO0A [[BWS £q PISNED SSOUISIROY
9010/ "SUI[Eay JO 90UIPIAD JNOYIIM SYM

dn-morjog 03 350] JUSTIE] 9 10§ Juesaxd ‘ewnex 0} paje[aIUN ‘9qo]
Kde1ay ouojostupaid pue sn3e1) 189 ‘9S0u AY) JO SIJ[N WW G
-[Ay3ow pue UIjoZeJad JO SABp G Ioyje Sul[eoq SIINOSEA PUE SeW PRISNIO ‘MO[[BYS SUOUDISIUDUL D 42Y)() OPIZBIYIOIO[YI0IPAY :uonedIpaw A[JuQ
Kep 197)0 A10A9  -O[NURIS JO 90UASQY "A[OSNU [BIA[YS ) O} uonedred 0} 1opuag, “10[0d ue) 1Y31| uorsud)IadAH ‘oseasip 1oo[n ondoq
3w g Od 2uostupaid :Aderoyy aourudiuIely SuIpudlxd sajAooydwA] may € yim spiydon  :1od[n Y Jo IQUR)) "SAFp2 pajenyur ‘ored aseastp jurol aanerouado
skep ¢ x Aep/3 1 Aderoy) osind  -nau Jo pastidwos Aenyur AJojewrweygur - ‘pIstel ‘SIopioq Je[nIaL] ‘sym g 1oj juasaid adgi
JuojostupardjAyjowt + SAep G X AJ UI[OZBJOD) 9IOAJS )M SISOIOdU PUE UOIRIOJ[N [BSOONA  9NSUO] PIW [BId)B[ 7T 9Y) UO JAd[N W [ X 9SBISIP JOAI] OI[OYOI[Y $S/d
[92] ‘e 10 Apouuay
dn
-MO[[O] PUE SINI[EPOW JUSW)EI) [NJSSAOONS Ksdoiq e suomeisejIuBW HJ IOYJO PUE SUOISI [BIO SIOPIOSIP OTWAISAS PAJRIOOSSY  (S18aK) o5e/XaS

(ponunuod) [ Aqel,

pringer

a's



Head and Neck Pathol (2017) 11:427-441

432

suppqpy12£40 »f pue SuvpLilA "§ 10§

vV auniodso(oAko  aanrsod jng sn3unj 10§ 9ATIESOU 2INI[NO ANS

JO UOTESSQD JaJJe Jeak | SOOUALINII ON

-SLL, *SOI[NISBA JO 90UPIAR ON ‘s[iydoursoa

-anSuo) Jo Surireds YPIm ow g ungm Surfesay pue spiydonnau jo pasuidwods ajen[yur (29

uonoafur 9PIU0)oE SUOJOUIOWELT)
[euoIs9[enuI + Aep/3y/3w G v auriodso[oh)

JUSW)BAI] JO SYooMm
M9J B I9)JE JOJ[N [€I0 Y} JO UOTIN[OSNY
a1p 3y/3w '] Od SPI0INS0INI0)

uoneIad[n [e1o Ay} jo Jureay 9)9rdwo)
Kep | 1o
Sw g oprwreydsoydo[ok)) + sAep ¢ 10§
A[rep 3 | ouojostupad[AYIoJN m (SISIN0D
9) A[puow pargjsturtupe Adeioyy AT pesind

paonpar A[enpeis
Sem QSOp Ay, "uoIsa[ ay) jo Surpeay prdey
a1p 3w ()8 Od QuO[OSIuUpPaAI]

NooMm [ UIYIIM SI9O[N Je[noo
pue [eoonq ‘snoaueind jo Surpeay de[dwo))

KIOJeWIWRJUI OSUSP © YIIM [OSNU [BIO[YS

oy} 0) SUIPUA)XA SISOIOAU YIIM UOT)BI[)

QAne3au sure)s

WeID pue SYd "SHINOSEA JO OUIPIAD

ON "esoonuw 3y jo uoniod 1odasp a2y ur

QJeN[YuI [[90 AIOJEWWRUI PIXTW ASUI(]
“wnI0d 9y) ur dyenyur oriydonnau asusg

SNI[NOSeA JO
QOUAPIAD ON "WINLIOD AU} UT 2JeI)YUI [[90
KJOjewIwR U OTUOIYD PAXTW ‘JeN)[Lul
s1riydonnau eroyiadns e pajensuowop
yoey "pawroyiad orom sorsdorq [eIo [eIoAdS

papn[oxa
sem ASo[one aAnooyur uy “spiydonnau
M3 & SuIpn[oul jen[yul [[25 AIojew
-WEFUI OTUOIYD ‘WNLIOD Y} JO SISOIOOU

pIouLIqy [eNUD YIIM wni[ayIdo pajerad[n

(1838 J911IRD) S1ypordosjopnasd vpipun)
pamoys Jod[n [en3ul] Y} JO 2INI[ND ISLIX

QUON] SUOUDISIfIUDUL D 12YI()

ow | I0J Juasald

"SLIQIp YSIMO[[A AQ PaIoA0d anTuo) [eraje]
T uo (wd [ X [) 10o[n Surdre[ud (njured

QUON] SUOUDISIfiunit D L2YI()

[ISUO} Y oy

pue 9jefed prey pue 3jos ¥ AY) SurAjoAur
uoneINp OW-¢ JO UONEII[N JAISUAIXH

A[snotaaixd si£ § quITp IoMO[ ¥ 9Y) JO uomn

-BIOO[N D "qUII[ JoMO[ T Y} JO UoneIadn
JUSLINOUOD) SUOUDISJUPUL DJ 12YI0)

©SOONW [800Nq Y pUe

on3uo} 9y} JO SIOPIOQ [eIoYe] ‘QINSSIWWOD

¥ 2Y) UO SI23[N pue (W X G) UONLID[N
[eaSukreydoIo o130109U PAUYIP-T[OM

QUON] SUOUDISAfiuvud HJ 12Yi()
dry

I0MO[ 2I1JUI JO 123[N d10IdN] :2posida pug
di 19M0[ UO SISNID

PUE SUOISOID ‘TUI[[omS Iopua) :9posida 15|

(ss2osqe
PUE IOO[N [BAUIOD ‘SHIOAN JOLIAJUE ‘STIIAT)

-ounfuo9) soA9 pue 300j 9y} Jo wnsIop ‘39|

N 2yl Sunoaye Hd suonvisafiuvus HJ 12410
1oadse onkydoxe pue onserdiedAy e pey
9n3uo) Ay} uo uoIs9[ oy J, "(wo [>) 9yered

oy} pue eA13uId ‘sdij oy ‘(wo G) an3uo) o

JO 90B1INS [ESIOP AY) UO 9FBYLIOWY pue

QUON 8/

[81] Te 30 3jreq

d9H ‘SnLYIIe-09)sQ ‘elLINuId)

-o1d ureyo eddey yym odAy Y V3T
SNON ‘sI1selq

-0IOpIS PASULI [IIM BIWUAUE AI0J0RIJOY $8/d

[LT] 'Te 10 UDIBIN-ZopURUISH

erueeurajordered v ¥S/IN

[S] ‘Te 0 pIoyIaNeg

BLINUIQO[SOWAY [BUIN}O0U [BWSAX0Ie] 97/

[91] 'Te 32 uspnon

suonoafur T g :3wr g duojostupaid[AYIoN QUON  SISOIOQU [BIJUD YIIM suoneIdd[n a[dniny Ad 29/IN
[c2] ‘Te 19 sud[e)-wenyg

dn
-MO[[0] PUB SONI[EPOW JUSWIJEI]} [NJSSIOINS Ksdoiq [e10 SUONEISoJIuBW HJ JAYI0 pue SUOISI] [BIQ SIOPIOSIP OMWA)SAS PAIRIOOSSY  (SIeaK) o3e/x08

(ponunuod) [ Aqel,

pringer

Qs



433

Head and Neck Pathol (2017) 11:427-441

oul { 19)Je Paeay Jad[n

[RUTWOPQY "SYM ¢ UIIIM PI[eIY SI90[N [eI0

a1p 3y/3w | suosiupaid £q pamoj

-[0§ (snjoq) Sw 0OGT A duojostupaidAyIo

SYM 9 UIYIIM PaTesy

SuoIs9[ Jejowonal pue [ejered oy yrog

UOISQ[ oY)

JO juatopligep + (LL Ysem ypnowt %71°0
QUIPIXAUIO[YO + (JL., JUSUIUIO S[OZEPIUOT

-Jowr + auosdep + a1p 3w ()¢ Od 2uUO[oSIUpPAI]

Aderoy) eourud)uUTEL

ym Jsis1ad s1oo[n [euerrad pue [eaSukreyq

QIp SW ()7 QuO[0S

-tupaid yIm $199[n [€10 JO UOISSAITAI [enIed

aIp Sw G/,

0Od suojostupaid :Aderay) aoueUAUIBIA

qenyyur

Areuownd Tennsiojur pue snimoruued o119}
-UQsoW ‘QyUe oY) JO SHLIYMY JUSWSIe[ud

[BUOISI] AQ POMO[[O] SeM UONEII[N
[euTwopqe 9y} JO JUSWIPLIqap [edrSing

"BWAYIAIS AQ POPUNOLINS JIJ[N O1JOIIAU 1|

-197e10 Teoriquniiad e Jo souereadde oy
Kq pamor[oj sem urredexoua jo suonosfur

DS [BUIWOPQY SUOUDIS2IUDU D J 42YIO)
BSOONW

ersefdoau  [eIqe[ 1omof o) pue an3uo} ay) jo dn ay) uo

IO SOI[NOSEA JO 9OUIPIAD ON "WINLIOD pue
wnreyde o) uryim sfrydonnau Jo s109yS

SLIQOP 1M SoUoq
Jo syuowide1y Jo 20udsald ‘sorre[[ides Jur

-je1aJ1j01 "S[[2 ewised pue sajkooyduwrky
JO SUOTII[[0D ISUIP AQ PAPUNOIINS ‘UOT)
-enyur o Iydonnau yim SISOIOU [eNUd)

oAnE3aU VONV-D

“oAne3aU Y "—95dD ‘“—0TAD “+EdD
‘“FOUSHAD 21om saykooydwAT "sewof
-NUeI3 10 JeN[YUI JB[N[[D JLIU0ITUE
STINOSEA JO 90UISQY "SIA00NSIY pue
s91K00oydwA] Jo souasaxd yym esoonuwqns

sornded snoase[OIA Je]j PUB SIOPIOQ SNOID
-BJOTA [JIM SIDO[N JT)0IOU WD [~ J[dnnn

SurLIedS WIOJLIQLId YIim Sul[eoy ‘sif ¢
jsed o) J0J USWOPQE O} PUL SONTWANXD
Joddn pue 1oMO[ 9y} JO SIAON DT UL
-Ioa1 [dnn Suoyvisafiuvis HJ 12430
JUSUIJEDI) JO 1TE)S JOYJE SOoM 7 BaIe
JIe[OWI0)al JJ3] UO UOISI PUOIS "BAIE I}
ur 4329} Jurpunoiins ssof suog uonedred
uodn ssouIopua, "a3IeYISIp Snd "I9d[n A}
Jo wonoq 2y 1e Juasaid auoq d1OIdAN
"ojered pIey JOLINUE 9Y) UO SISPIO] SNO}
-ewoy)A10 paururapun yim (e[nded e £q
papadaxd) 1201n wd g X 4 reondiqe Arejjos

uonerojrad reydss TeseN snianoun(uo)
seare [edydod pue [euerod
‘KIe[[IXe SUIAJOAUT SUOIRIAI[N D AAIS
-u9)xa Ym pajuasaxd ays ‘A[snoraaxd owr 7
7z Jo 93k

ay) 2ours eare [euerad Jo s1oo[n [njured pue
sormsnd Jo KI0ISTH suouvisafiunus HJ 42410

SI90[N
[ea3ukreyd odnnyy -on3uo) pue aInsstw
-WOD [800Nq Y Y} UO SISOINAU [RIUD

a1p 3w )z O Quojostupald pue wniayde ay3 ur srenyur oriydonnaN  pue sIopIoq snojewaylAIo s s1o[n doog

UOIRULIOJSURI) JNOE [BNJUIAD 1M
‘BTWAYNA] ONAIOUOWOIAW JTUOIY)) 9S/IN

[02] T8 10 pnesiod

QUON crid
[$2] ‘Te 10 wesnywereq

erweeurajordered v
BluLuyY 8¢/d
[o€] ‘Te 39 einwiosy

dn
-MO[[O] PUEB SSNI[EPOW JUSWIBII) [NJSSI0INS

Ksdorq 110

SUONEISoJIuBW HJ JAYI0 pue SUOISI] [BIQ

SIOPIOSIP OTWRISAS PAIRIOOSSY  (SI8aK) 9Fe/XaS

(ponunuod) [ Aqel,

pringer

a's



Head and Neck Pathol (2017) 11:427-441

434

squiy 1oddn pue 1omof 2y} Sur
-AJOAUL SUOISQ] D SUOuDISafiuvut HJ 12Yy10)
Sunsnio pue Suroms drp

BSOONW RIqe]

pue anguo) ‘uorrurda dif ay) uo 9z1s ut

Juosdep pue aur10dsooAd jJo uonippe
m asuodsar poo3 pue prdey “jusunesn JUOP SeM QOUIDSIIONJOUNTUT INSST} ON
JO YoM T Ia)je Paj[ey 9SeasIp JO UOISSAIS0Id "SHI[NISEA JO QOUSPIAD OU Jng BISB[I0IA0Y
Sw o[ ouosdeq +a1p Sw )G AULIOdSO[OAD -NIT "S[[em Je[NOSBA ) UIY)IM PUB PUNOIE  PIseaIoul A[[enpeis yorym sI1ao[n Jururioy
99Mm QUO IOJ 9IBD PUNOM [800]+9Ip Sw (O  s[iydonnay "S[[ed Jedonuouow pue a3eyl paimidna yeyy se[[nq pa[[y-pIng] ‘SUOISI|
quojostupaid +o1p T | uroAwoouep A]  -Ioway ‘uonenyur JIrydonnau SAISUIXH YINOW PUL ULYS dATIRIOO[N ‘[njured JuUaIIooy

0d se A[[ed

-13o0[0yyedoISIy pue A[[EOTUI[O PISOuSeIp

‘PI[eAa pue 908J ‘SqUIT[ “Yun) Y} Jo suorn
-e100[n N[N Suonuvisafiuvus HJ 12y10

an3uo) Jy JO IPIS Y Y1

uo 19070 ferogradng -ojered 1jos pue reqid

juduEeaI)
JO JooM B I9)Jk SUOISI] SNOAULBINO0INW
9y Jo uonnjosai 9)o[dwos pue prdey
aIp 3  urproexo ‘a1p Sw 008
QuIZeesaw + 3Ip SW (o Od QUOTOSTUPAIJ

Sp1019) Te[[ISuo)} T oY) UO ‘O[eY SNOJBWAY)AID [2Id

-s0011109 [eo1do} pue ysem-ypnow %210 -ydured e yym sueiquiowopnasd mofjak e
QUIPIXAYIONYD) Y paSeuew SUOISI] [BIO) QUON AQ PaI1oA0d ‘UOIEIAdN (WD 7 X ¢) QAISUIXH

199] pue

urys [euertad ‘uswopqe ‘sjsealq yloq Sur
-AToAuT uone1do[n doap [njured uoneIdoN
snooue)nd JuIznoIdau peaidsapim jo
KI0ISIY Yoom-9 SUODISIuDI D J 12YIO)
Paq 19N SNOYEWAYIAIS
Ie[nueld e pue SUISIEW SNOJeWYIAId
PI[]01I ‘SI9PIOq Je[NSALI (M ‘IdjoueIp
Ur Wo ¢ SoINSeaw I9d[n anSuog, “esoonw
[eoonq pue anguo) 3y jo s1aom doaq

Juswlear) JINIA JO Sim

UIYIIM PO[Y] SIOJ[N SNOJUBIND PUB [BSOINIA

podnpoxnur uey) sem oIp 3 ¢ JINIA 'Y 8% UT

ured U1 UONONPAI JNEWEIP © UI PAY[NSAI 1P JUSWAAOAUL [BIO )M D]

Sw ()9 suojostupaid + sonorquue wWnods Jo stsouSerp e 0} pes[ sarsdorq snoauein)
peoiq+3 1 suojostupaxdjAyjowr A pasind QUON

suonod 1adaap
[eIa1e] 9y} Ul S[[20 ewse[d pue sa1K001SIH I0Je] SIK { SUOTS] UTYS JO QOULINOTY
*SIITNOSEA JO 90UapIAd ON “snd Jo ooudsard 3[oeq pUE XBIOY) ‘QR[[IXE
st 1oy ur onsejdrodAy s esoonw oY) ‘SUIS  ‘SULIR U} UO PAULIOJ ‘SIAO[N [BIJUID PAULIOJ
PIsSEad 2IoM SPIOISISOJNII0D UM  -Tewl oY) Iy "(S9)Koonsiy pue sajkooydwA] Aremuaaa yorym ‘sornded Arojewrureur
SIe3A SUIMO[[0] 9} Ul DJ JO SOOUALINIY ‘syiydoursos ‘sprydonnau) ayen[yur (90 ‘108 SAep M} Y Suouvisafiunui g 1ayi0
'SUOIS] SNOJUEBIND JO UOTIN[OAD J[qRIOAR]  AJOJRWWEBPUI PIXIA "ULIQY PIJB[NONAI JO uonod IoLo)ue
(azne3 or1193s Im) uoneordde 910 JoAe[ o1y} B AQ POIoA0d ‘19Ke[ Ie[nosnuu 9} UT SISOIOAU UM (WD T X §7) BSOONW
o1dojoxd 1eordoy yyim o1p Swr ()G QuoSTUPAI] 9} 03 SuIpuA)X2 3seq I YIm 199[n doaq [200NQ Y 2y} UO UOTIORJIWN) PAILIAI()

wsipeuo3odAy ordonopeuosodAH

adl [Z/N
[62] e 10 seny v

on 8S/N
[12] ‘1239 1)

siseryyrjorydou Jo A10ISTH
STLIYIIR0)SO
Vi S9/d
[z2] ‘Te 19 euIoA

on T8/
[€Z] 'Te 30 aneLRyD

dn

-MO[[0] PUB SONI[EPOW JUSWIJEI]} [NJSSIOINS Ksdoiq [e10 SUONEISoJIuBW HJ JAYI0 pue SUOISI] [BIQ

SIOPIOSIP OTWRISAS PAIRIOOSSY  (SI8aK) 9Fe/XaS

(ponunuod) [ Aqel,

pringer

Qs



Head and Neck Pathol (2017) 11:427-441

435

Table 1 (continued)

Successful treatment modalities and follow-

up

Oral biopsy

Oral lesions and other PG manifestations

Sex/age (years) Associated systemic disorders

Zampelli et al. [28]

F/36

Prednisolone 1 mg/kg die + antibiot-

Shallow round ulcers with a central fibrinous None

uc

ics +mesalazine for 10 days, without

membrane, bordered by an erythematous

improvement of lesions. Infliximab infu-

halo on the R lateral tongue and the L buc-

cal mucosa
Other PG manifestations Skin ulcerations

sions were started at 5 mg/kg on weeks 0,

2 and 6
Lesions showed fast healing after initiation

compatible with PG involving the axillary
and submammary areas, the mons pubis,
trunk, face, outer ear and extremities

of infliximab

F female, M male, NI not indicated, L left, R right, wks weeks, mo months, yrs years, IM intramuscular, PO per os, IV intravenous, /BD inflammatory bowel disease, RA rtheumatoid arthritis, UC

ulcerative colitis, PV polycythemia vera, HBP high blood pressure, MGUS monoclonal gammopathy of unknown significance, MMF mycophenolate mofetil

inflammation and is not a direct consequence of PG [8].
Perivascular hyalinization, fibrin deposition, hemorrhage
and leukocytoclasia can be present in some lesions [12].
Almost half of microbiological cultures obtained from
cutaneous and mucosal ulcers associated with PG are
negative for infectious agents [3, 17]. However, secondary
infections are common; therefore, a positive culture cannot
exclude PG. Immunofluorescence analysis is inconclusive,
and does not constitute a useful diagnostic test due to the
absence of a humoral autoimmune process in this disease.

Underlying Systemic Diseases Associated with PG

80% (16/20) of patients with oral PG have an underlying
systemic disease. Most of these cases (6/16) were associ-
ated with inflammatory bowel disease (IBD). In fact, PG
is an extra-intestinal manifestation in up to 1% of patients
with IBD [1]. Other underlying systemic conditions include
rheumatoid arthritis, monoclonal gammopathy, myelopro-
liferative conditions, and other hematological disorders [1,
9, 33-35].

Some cases of cutaneous PG, sometimes accompanied
by oral lesions, have been observed in patients with chronic
hepatitis [36], acute or chronic leukemia [2, 8, 9, 33, 35],
polycythemia rubra vera [10, 25] and refractory anemia
[17]. PG was the initial manifestation of leukemia in some
cases [35]. Furthermore, in 10-20% of cases, an associa-
tion with paraproteinaemia was identified [3, 5, 30].

Recently, PG has been included in two distinct auto-
inflammatory syndromes, PAPA and PASH [37]. PAPA
syndrome results from mutations in the proline-serine-
threonine-phosphatase interactive protein 1 (PSTPIPI)
and CD2-binding protein 1 (CD2BPI) genes, which cause
a triad of pyogenic arthritis, PG and acne [35, 38]. The
PASH triad is composed of PG, acne, and suppurative
hidradenitis. Recent studies have revealed a heterozygous
missense mutation for c.1213 C>T in the PSTPIPI gene
and an increased number of repetitions of the CCTG micro-
satellite motif in the in the promoter region of this gene in
patients with PASH syndrome [37, 39]. Marzano et al. also
reported a p.E277D missense mutation of the PSTPIPI
gene in a patient with PA-PASH syndrome (associated pyo-
genic arthritis) [40]. To date, oral PG lesions have not been
reported in the context of theses syndromes.

Although there is no specific diagnostic test for PG,
some non-specific markers of inflammation have been
found to be elevated in affected patients. Elevated erythro-
cyte sedimentation rate (ESR) [5, 17, 27, 29] and C-reactive
protein [20-22, 30] have been observed in cases of oral PG.
Blood work can be useful to exclude infectious causes and
sexually transmitted diseases (ex.: syphilis, herpes, etc.)
and to investigate for hematological disorders such as leu-
kemia, myelodysplastic syndromes and refractory anemia

@ Springer
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Table 2 Epidemiological data

Number of cases reported (%)

Sex (n=20)
Female 7 (35.0%)
Male 13 (65.0%)
Age (n=20)
<20 years 1(5.0%)
20-40 years 7 (35.0%)
40-60 years 5(25.0%)
60-80 years 4 (20.0%)
>80 years 3 (15.0%)
Associated underlying disease (n=20)
No underlying condition 4 (20.0%)
Inflammatory bowel disease 6 (30.0%)
Ulcerative colitis 4 (20.0%)
IgA paraproteinemia 2 (10.0%)
Polycythemia rubra vera 2 (10.0%)
Rheumatoid arthritis 2 (10.0%)
Leukemia 1(5.0%)
Paroxysmal nocturnal haemoglo- 1(5.0%)
binuria
Diverticular disease 1(5.0%)
Oral pathergy (trauma or surgery) (n=20)
Yes 1(5.0%)
No 19 (95.0%)
Sites affected (n=34)
Tongue 13 (38.2%)
Buccal mucosa 6 (17.6%)
Soft palate 4 (11.8%)
Hard palate 3 (8.8%)
Oropharynx 2 (5.9%)
Lip 2 (5.9%)
Commissure 2 (5.9%)
Retromolar area 1(2.9%)
Gingiva 1(2.9%)

with ringed sideroblasts [17]. Autoimmune pathologies can
be investigated using serological studies and other pertinent
diagnostic tests.

Differential Diagnosis

Oral PG can resemble many different entities such as
mucosal tuberculosis, oral manifestations of Crohn’s dis-
ease, granulomatosis with polyangiitis, oral squamous cell
carcinoma, necrotizing sialometaplasia, oral involvement
by T cell lymphoma, traumatic ulcerative granuloma with
stromal eosinophilia (TUGSE), tertiary syphilis, neutro-
penic ulcers, recurrent major aphthous ulcers, and deep
fungal infections (histoplasmosis, mucormycosis, cryp-
tococcosis, blastomycosis). The characteristic features

@ Springer

of these conditions are detailed in Table 3 [41-45]. The
diagnosis of PG is primarily based on recognition of the
characteristic morphology and evolution of the lesion, the
presence of an underlying systemic disease (if any) and, the
exclusion of other disease processes using proper diagnos-
tic tools. Although histopathological features of oral PG are
non-specific, they can be useful for excluding other patho-
logical conditions with a similar clinical appearance.

Other neutrophilic dermatoses such as Behget’s disease
and Sweet’s Syndrome (SS or acute febrile neutrophilic
dermatosis) should also be investigated. SS has a distinct
clinical presentation that allows differentiating it from
PG. Patients are febrile and present erythematous well-
defined and asymmetrical plaques or papules on the skin
[46]. Histopathology shows absence of vasculitis, a dif-
fuse perivascular and nodular neutrophilic infiltrate, and
various degrees of edema [46, 47]. Mucosal involvement
is rare. The diagnosis of Behcget’s disease is based on the
identification of one major (2 points) and two minor (1
point each) criteria as suggested by the International Crite-
ria for Behget’s disease for a total score of 4 and over [48].
Major criteria include recurrent oral aphthous ulcerations,
while minor criteria include recurrent aphthous-like genital
ulcers, uveitis, retinal vasculitis, and cutaneous lesions such
as erythema nodosum, pseudofolliculitis, papulopustular
lesions or a positive pathergy test.

The controversial term Malignant Pyoderma (MP)
should be avoided in cases of aggressive oral PG. Revised
cases of MP have been identified as granulomatosis with
polyangiitis [7, 49].

Treatment of Oral Lesions

Treatment of the underlying systemic condition, if any, rep-
resents an integral part in the management of oral and skin
lesions of PG. Systemic corticosteroids are most commonly
used and constitute the first line of immunosuppressive
therapy. Oral prednisone, prednisolone (0.5-1 mg/kg/day)
and IV methylprednisolone (0.5-1 mg/kg/day) are all effec-
tive in treating both oral and cutaneous PG [25, 50, 51].
For the treatment of oral PG, lower dosages of corticoster-
oids have been effective in treating lesions and preventing
relapses [14, 19, 24, 30, 52]. Intralesional triamcinolone
injections can complement oral steroids or immunomodu-
latory drugs [18, 53]. Immunosuppressive agents such as
cyclosporine A (5 mg/kg/day), tacrolimus, azathioprine,
and cyclophosphamide have also been administered in
combination with systemic corticosteroids to induce a pro-
longed remission period or to reduce treatment duration [5,
29, 54]. Cyclosporine A has been used as the only systemic
therapy in some cases [18, 55]. In a recent randomized,
observer-blind, parallel group, controlled trial involving
112 patients with cutaneous PG, similar remission rates
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Table 3 (continued)

&

Additional diagnostic workup
Mixed inflammatory cell infiltrate Investigate nutritional deficiencies, IBD, hema-

covered by a fibrino-purulent membrane and Central zone of ulceration

surrounded by an erythematous halo measur-

Histopathologic features

Ulcerations on the nonkeratinized mucosa

Clinical appearance

Recurrent major aphthous ulcers

Differential diagnosis

Springer

tological disorders, etc

ing more than 1 cm in diameter. Very painful

Heals with scarring within 3-6 weeks

Tissue culture

Identification of fungal organisms with special Investigate immune suppression

Chronic ulcerations with variable presentations Granulomatous inflammation

Deep fungal infections (histoplasmosi, mucor-

mycosis, cryptococcosis, blastomycosis)

stains

were reported between groups treated with cyclosporine
(4 mg/kg/day) and prednisolone (0.75 mg/kg/day) suggest-
ing that the treatment decision should be based on patient
profile and possible adverse effects [55]. Monoclonal anti-
bodies such as Infliximab (anti-TNF-a) and Adalimumab
have been suggested as secondary lines of treatment for
refractory multifocal disseminated lesions or in cases of
multiple organ involvement [13, 28, 56]. In patients diag-
nosed with inflammatory bowel disease, Infliximab is often
the therapeutic drug of choice [28, 57, 58]. Some reports
of treatment with thalidomide and colchicine demonstrate
variable responses [5, 17, 19, 59].

In addition to systemic corticosteroids, local ulcer care
is suggested to enhance patient comfort and prevent sec-
ondary microbial or fungal infections. Chlorhexidine
0.12% mouth rinse can be used to achieve this in oral PG
[21, 24, 31]. Topical clobetasol propionate (Dermovate
0.05%) or Tacrolimus (Protopic 0.1 or 0.03%) can be used
as adjuvants to systemic therapy to relieve symptoms [9,
23]. Surgical debridement without concomitant medically
induced immunosuppression or pre-operative corticoster-
oids should be avoided as surgery has been demonstrated
to exacerbate cutaneous PG [3, 36, 51, 56, 60]. Similarly,
in oral PG, Yco et al. reported that a PG ulcer spread to the
adjacent alveolar ridge after a biopsy was undertaken [10].
Recurrence of PG is always possible as 10% (2/20) of cases
with oral involvement have shown relapses over a period
of time without appropriate maintenance therapy [22, 30].
Low dosage corticosteroids with or without Dapsone can
be used as such [14, 29, 34, 61].

Conclusion

PG is an uncommon dermatological condition with very
rare oral involvement. Few reports of oral lesions have been
documented since the first description of PG by Brunsf-
ing et al. in 1930 [62]. Considering the possible morbidity
associated with this disease, recognition and early diagnosis
is of great importance. Exclusion of entities with a similar
clinical appearance is essential. Clinicians must consider
PG as a possible diagnosis for persistent and recurrent oral
ulcers of unknown etiology, especially in patients with per-
sistent skin ulcers, an underlying systemic disease known
to be associated with PG, and/or when a lesion worsens
following biopsy or antibiotic therapy. To guide the clini-
cian in the diagnosis of oral PG lesions, we propose a set
of diagnostic criteria based on the important clinico-patho-
logical features gathered from the reported cases (Table 4).

Standardized treatment protocols for mucosal lesions are
still lacking and there is no scientific evidence to support
the safety of local periodontal or surgical procedures in a
patient affected with PG. Surgical dental interventions must
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Table 4 Proposed diagnostic criteria for oral PG lesions—point score system: a scoring of >3 points indicates disease

Necessary criteria: 1 point

Large (>1 cm) chronic or recurrent oral ulcers with a granular appearance or undermined, rolled-out reddish-purple irregular margins

Major criteria: 2 points each

Presence or history of skin lesions diagnosed as PG OR diagnosis of PAPA or PASH syndromes

Oral ulceration appears or progresses following minor surgical or traumatic event (pathergy effect) OR progresses following antibiotic therapy

Minor criteria: 1 point each

Presence of a reddish-purple papule preceding the appearance of an oral ulcer

Oral biopsy shows non-specific chronic inflammation (infectious etiologies, vasculitidies, granulomatous inflammatory conditions and neoplas-

tic processes ruled out)

Presence of an underlying systemic disorder known to be associated with PG

Absence of self-regression or rapid healing following biopsy

be considered as possible triggers of oral lesions in patients
diagnosed with cutaneous PG. Therefore, dentists must act
with precaution when considering surgery on a patient pre-
viously diagnosed with cutaneous PG as research evaluat-
ing the risks of inducing oral lesions and the therapeutic
modalities to treat such iatrogenically induced lesions are
non-existent. Early diagnosis, proper management and con-
sistent follow-up are essential due to the morbidity associ-
ated with these lesions and the significant risk of relapse
reported in up to 30% of affected patients [14, 24].
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