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Case 1

e A 71-year-old male, born in Paraguay, presented with
erythematous plaques on the face that developed along the last
two years. No systemic manifestations

Consultation from Dr. Laura Najera, Madrid
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Case 1. Diagnosis

e Granuloma faciale















ORIGINAL ARTICLE

Granuloma Faciale

A Cutaneous Lesion Sharing Features With 1gG4-associated
Sclerosing Diseases

Anna Maria Cesinaro, MD* Silvia Lonardi, BS,T and Fabio Facchetti, MD, PhD+

Abstract: The pathogenesis of granuloma faciale (GF). framed
in the group of cutancous vasculopathic dermatitis, is poorly
understood. The present study investigated whether GF might
be part of the spectrum of lgG4-related sclerosing diseases
(1gG4-RD). Erythema elevatum diuwtinum (EED), believed 1o
belong to the same group of disorders as GF, was also studied
for comparison. Thirty-one biopsies of GF obtained from 25
patients (18 men, 7 women) and 5 cases of EED (4 women and |
man) were analyzed morphologically and for the expression of
1gG and 1gG4 by immunohistochemistry. The distribution of
Thl, T regulatory and Th2 T-cell subsets, respectively, identified
by anti-T-bet, anti-FoxP3, and anti-GATA-3 antibodies, was
also evaluated. The dermal inflammatory infiltrate in GF con-
tained eosinophils and plasma cells in variable proportions.
Obliterative venulitis was found in 16 cases, and storiform fib-
rosis, a typical feature of [gG4-RD, was observed in 8 ca
was prominent in 3 of them. On immunohistochemical an
7 of 31 biopsies (22.6%) from 6 GF patients fulfilled the criteria
for IgG4-RD (1gG4/1gG ratio > 40%, and absolute number of
1gG4 per high-power field = 50). Interestingly, the 6 patients
were male, and 4 showed recurrent and/or multiple lesions. In an
additional 5 cases, only the 1gG4/1gG ratio was abnormal. None
of the 5 EED cases fulfilled the criteria for [gG4-RD. The T-cell
subset: GF were quite variable in number, GATA-3" lym-
phocytes were generally more abundant, but no relationship
with the number of 1gG4™ plasma cells was found. The study
indicates that a significant number of GF case:
with an abnormal content of 1gG4 " plasma :
tion was particularly obvious in male patients and in c:
presenting with multiple or recurrent lesions. As morphologic
changes typically found in 1gG4-RD, such as obliterative vas-
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cular inflammation and storiform sclerosis, are found in GF, we
suggest that GF might represent a localized form of 1gG4-RD

Key Words: granuloma faciale, erythema elevatum diutinum,
1gG4. 1gG4-related sclerosing disease, immunohistochemistry

(Am J Surg Pathol 2013;37:66-73)

G ranuloma faciale (GF) is a cutaneous reactive proc-
ess framed in the group of chronic vasculitides; it is
characterized by 1 or multiple erythematous purplish oval
plaques and is typically located on the face, although
involvement of extrafacial sites has been reported.' Early-
stage GF is seldom biopsied and is characterized by a
neutrophil-rich infiltrate with scant nuclear dust and fi-
brin in the vessel walls; full-blown GF lesions feature a
dense inflammatory infiltrate comprising neutrophils,
eosinophils, lymphocytes, and plasma cells, with formation
of perivascular concentric fibrosis.” The pathogenesis of
GF is poorly understood. Contradictory results h(we been
obtained with direct immunofluorescence studies.” * some
of which revealed perivascular immunoglobulin and
complement deposits, sustaining the vasculitic nature of
GF. Other studies showed that the CD4™ T cells are the
dominant lymphocyte population in GF; these T lym-
phoeytes have a restricted VP receptor repertoire, show
an activated phenotype, and might release cytokines, in-
cluding y-interferon and interleukin 5, the latter being
responsible for the recruitment of eosinophils.® ¢

Several reports on the association of GF with eo-
sinophilic angiocentric fibrosis (EAF) have been pub-
lished.” EAF is a fibroinflammatory process involving
the upper respiratory tract and the orbit that shares with
GF the eosinophil-rich inflammatory infiltrate and con-
centric perivascular fibrosis. Interestingly, EAF has been
recently proposed as a form of sclerosing diseases path-
ogenetically related to immunoglobulins G4.'0

1gG4. representing the least common subclass of
IgG (3% to 6% of the entire IgG fraction), is a T-helper
cell 2 (Th2)-dependent IgG isotype, known to play a role
in allergic reactions and bullous diseases of the skin.'!
IgG4 has been recently recognized as the main factor in
causing a group of diseases consequently defined as [gG4-
related diseases (IgG4-RD).'2 17 [gG4-RD affect mainly
middle-aged to elderly men, who present mass in 1 or more
anatomic sites, including the pancreas (where it is recog-
nized as autoimmune pancreatitis type 1), the hepatobiliary

Am | Surg Pathol « Volume 37, Number 1, January 2013

31 biopsies of GF obtained from 25 patients
and 5 cases of EED

The dermal inflammatory infiltrate in GF
contained eosinophils and plasma cells in
variable proportions

7 of 31 biopsies (22.6%) from 6 GF patients
fulfilled the criteria for IgG4-RD (IgG4/1gG
ratio >40%, and absolute number of 1gG4 per
high-power field >50).

None of the 5 EED cases fulfilled the criteria for
IgG4-RD.

We suggest that GF might represent a localized
form of 1gG4-RD
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Granuloma Faciale and Erythema Elevatum Diutinum in
Relation to Immunoglobulin G4-Related Disease

An Appraisal of 32 Cases

Sima Kavand, MD," Julia S. Lehman, MD,? and Lawrence E. Gibson, MD?
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ABSTRACT

Objectives: To elucidute whother geamitlome faciale (GF)
and ervilieme elevatin divtinim (EED) twe inflaninmaton
skin dermatoses, meet the cansensns Distin wthalogie divg-
hostic criteria for inmunoglobutin Gd-refated disease
(leCrd-RD)

Methods: With institutfonal review board approval, we ax-
sexsed the clinical, microscopic, and invmuntopheneofypic
[eatres of skin specimens of pattents with GF and EED. We
compured these findings with previously published consen-
sus divenosiie criteria for leG4-RiD

Resales: Thiry-two parients (GF, n= 25 EED, n=T7) mel

studv inclusion evitervia. Histopathodogie findings of smell-

vessel vasculitis, devmal fibrosis, and plasma cell infiltrates

were uniformly present, ahd eosinophilic inflamnialion was
freguent. Na specimen mer diagnosiie erireria for lgG4-ROD

Canclusions: Qe vesults indicate thar despite some histo-
pathelagic similarities berween GF/EED und loGY4-RD, the
cases did nor meer the consensus immunohistochemical
divgenastic criteria for lgGa-R1TD

() A
For parr

y tor Glincal Pathology, 2016 a-\r”ll raservad
B Emil jeumals parmssionsEoup

alated olsease] |pGd-related skin disease; lgG4, Cutaneous yasoulins

Uuulr completion af this actvity you will i abila 1o

g
erythama alevamim diutinum

Thee ASCP is antredited h\r the Acoreditation Council for Continuing
Medical Education to pr copbinuing medical education Tor
physicians. Tha ASCP i tas this jouma !| baged CME ag ity for 4
maximum of 1 AMA PRA Category | Cradit™ per articie. Piy
should claim only the redin commensurate with the extent of
participation in the actvity. T ctivity qualifies as an American Board
of Pathology Mainterance of Camification Part [ Selt-Assessment
Madule

The authors of this artiele and the planning committes members and
staff have no relevant financial rélationships with commerg
10 disclose

Exaimi 15 located at www.asep.org/agpeme

Immunoglobulin G4-related discase (1gG4-RD) is o
fibroinflammatory condition that may affect one or more
nrgnn:&.' It most often manilests with mass-iike lesions.™
Dense lymphoplasmacytie infiltrate rich in lgG4+ plasma
cells, storiform fibrosis, and obliterative venulitis are three

major  histopathologic  criteria for disease  diagnosis.”

Eosinophil infiltration is a common finding seen in tissue af-
fected by lgGa-RD. as 1s non-storiform fibrosis and ocen-
stonal nonnecrotizing lymphoplasmacytic arteritis, ™"

lgG4-RD embraces a wide variety of discases, including
autoimmune pancreatitis, Mikulicz disease, Riedel thyroiditis,
imerstitial nephrits, inflammatory aortic ancurysm. and oth-
ers.” Despite the progress in disease recognition during recent
years, little is known about the cutaneous manifestations of
1gGid-RD.” Reported cases are limited and mostly described as
erythematous nodules and plagues, prominently affecting the
head and neck,”™'*

AmrJ Cin Pathol 2016.145:401-406 @01
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To elucidate whether granuloma faciale (GF) and
erythema elevatum diutinum (EED) meet the consensus
histopathologic diagnostic criteria for immunoglobulin
G4-related disease (IgG4-RD)

32 patients (GF, 25; EED, 7)

Histopathologic findings of small vessel vasculitis,
dermal fibrosis, and plasma cell infiltrates were
uniformly present, and eosinophilic inflammation was
frequent

No specimen met diagnostic criteria for [gG4-RD.
Conclusions: Our results indicate that despite some
histopathologic similarities between GF/EED and 1gG4-
RD, the cases did not meet the consensus
immunohistochemical diagnostic criteria for IgG4-RD




Treatment of granuloma faciale in adults

Start topical tacrolimus 0.1% eintment
twice daily to affected area®

Assess response after 3 months

Resalution Partial rezponsa

¥

No respanse
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Stop treatment Start: 1
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® Cryotharapy
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Case 2

* A 62-year-old male, with history of cholestatic hepatopathy and
hiperlipidemia, was recerving Dupilumab 300 mg/every 2 weeks
for severe atopic dermatitis during the last two years. He
developed widespread erythematous plaques with yellowish
areas on the trunk and extremities

Consultation from Dr. Laura Najera, Madrid
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Case 2. Diagnosis

* Foamy histiocytes 1n a cutaneous eruption due to Dupilumab in
a patien with cholestatic hepatopathy and hyperlipidemia
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Aanthomatous Cells in Cutaneous Graft-Versus-Host
Disease Biopsies: A Clue for the Diagnosis of Hepatic
Graft-Versus-Host Disease
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3 patients with cutaneous and hepatic GVHD
that presented with severe hypercholesterolemia
and hypertriglyceridemia

Xanthomatous macular lesions, in which
cutaneous biopsies revealed the presence of
xanthomatous dermal histiocytes.

The presence of these xanthomatous cells in
skin biopsies from patients with cutaneous
GVHD could be a dermatopathological clue for
the diagnosis of hepatic GVHD.
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Foamy Macrophages in a Case of Mononucleosis With
Amoxicillin-Induced Rash, Hyperlipidemia, and
Hemophagocytic Lymphohistiocytosis

Curillermo Cronzales-Lopez, MO 1 tabella Fried, MID* Eva Schadelbaner, MEL* ami
Larenzn Cevroud, MID*

Abstroet: A Jiyvesmoll mon presemed with Esver, sough, snd
jandice. Four days belore, be bl atamed isksng amosicillin
cluvalime acid He sobscucstly developed & modllifem mish,
sl moconding o clavesl (asuses sl blood anslyes, & disgiumis
ucloneid with Dpsied [hirr vifes dsowalod astibipdic
wstherna anl sssondary hemephapes vtk Tymphahisnocy-
mmde. A sk Biopyy twesenkad o soperficnl. ponvasculsr
lrmphohistocyse infilic with mivrface dommatiing @i many
Tamy maruplages m ke papillany dennis sl sound he vesszls
i ihe saperfical dirmal ploses. A blodod Tipid el undovinsd markdd
tvpeere halesacritemia amd hypentriglycendemia. ABer tnaemanl with
denmmcihesoe wal immmoghahalin, the s e, lver Besction,
ansd lpad penfile progrewmively improved. Nasthommabous oells have
hivs obmernd sk hapiacs of aoule grafl-vimie-hos) docas
wath Bt valvenenl, and thesa celbi Tuvid boon seggiend W mp
el & Sl Wt peveines oF Bt diarwet, |0 owr Siss, iRAer
lying eholessin. Sepawgaiiy with hypeslipdemis s prosme We
el dhat the incidenmsd finding of foamy colls i grafl-vermashost
dhisase casce sml oo casc wr Bkely relsdod W e pocsomo @l
wven I desss wilh chulodting hopulopithy aind sovomlasy
higeetlipedbinisa o diffetent back g (vsslians

Ky Wanb: meeoosclio-id. Epdcn Ban oous fsany s
phages dermesmmiharug

Wl J Pivwmarngnaod 2034006 104 10

INTRODUCTION
b tiones, iominiscleosts | IV ) is @ typical presenasion
ol primary Epsaein-Thar vees (EBY) infection. The develop
maml af neorballifoms exanthenma & Few' days afler saning
smaxiallin or ampicillin is well described in [M.' Since i
= ewily dmgnossd both clinscally mnd serobogically, no
eapsy 15 meccasary in most casca, wnid only o fow desripoions
of the 1II\1|'\|||5||J| Fetiures have by |~||I,r:|i\bnl e repan
a case of 1M wath severs liver ievidvement ani presence of
foamy hasbocyis | o Popsy Specimen.

Ve *Honararh Lo ol Demaapattuding, Dipaement o Dot
Shackienl | iy ol Dirtis, Chind, Asstria) el 00 petstusand o Paifiikiogy
Hlreprind | . . Madral, Spaim

Tha smthws or b mmo pomflictn ol mmiensl

Cometinsg; (o Gonedles Logws, S0 Ay el ke Tonkig &%
TEORET Nlisliiol, Sy fresimsdt gum i abine s pmal sl

Copryrigha 0 030 Wehen Ko Vasih, Tsc A0 righes sessevou

([0 ey o e opatho gy Cten

CASE PRESEMNTATION

A Ypescar-eld mum was mbmittod wils 2 oncewed sy
ol fever cotgh, suhma far [yephadenopaiiy, and darrhaa
Fraan dyys before admi e Peud ammerd daking amsicillin
clwialamis mind amad b day belore had developed pusdice
Bigoad weats pevenled elevated Nives emeyimes and Nypechilapsine
. iy (s (Bard flay il nilmesaies, he was Biond b heve posiiioe
leveds of ann-VEA IpM apemst BBV, & the amovicillin was
slopped. Ope day laicr, be doveloped 2 morbillilfoms msh an his
Fac mndd teunk [Feg. 1) A deagissis of gmanieillin-induged rash in
@ patkerit wigh i s was made, Sulssqucndy, his B
purldilbon deteioiied, and W days dfler almmiisson, lis blos) fest
shivwesl @ lwubis  of 19008 mgdl. (comgupated  bilanubm
|60 mgidl). alanine Enaaminse of 353 UL, gamnma-
glucarmsyi ransfersse of 573 LUL, foridn of 4305 ngml., and
siliibie nkerlouikine recepind of YD L, Peded an e
reaulth, @ dlagnods ol hemophagieytic mphobistiocytis
THLI secomdary fo BBV mfccton was cslahlvshod. and 2i i
smme time, @ i hlepsy wis mken. The hiopsy revealad 8 auper-
ficinl pesivaseubar hemphobsiocytic miilime wih imerice der
b, e Rabtey chimractorieod by sadusdisbion of e badal laves
and isolaied nocrtr kemtmecyics (Fig. 20 Romarksbly. loang
massTophages were alsandans i 18 papiilery darmis and around
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s Findegs, @ blosd fipad Bedd was peafoemed, which revialad
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Elyedindés of T2 dodl Wil desdimsile
ver femetion, and
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DISCUSSION

A mnehilliform enaption socurs in 31%-5A% of pa-
ienas wilh 1M whe ke amibiatics, most commanly amons
ieallm or ampicilbing amad preferemeally ipvolves the ok,
upper extremiiics, and fsce, I usuably begins 210 duys
aflgr The aitibdodic is started.* Thero ore Few histopatholeg:
igal desprptions of tha cutamedous rash of 1M in the Tier-
tmre. A superficiil perivascular lymphocytic mfilimie anad
imerface dormarins have been reposicd o pabienis wik 18
and snbibabcmduced msh, with one of the reporied cases
alsa displaying aburdam nuclear dust* To the beis of our
knowledge, the presemed of Toamy macrophages in this
segting has min been describod previosdy. The ading of
samifimmatous cells. sm the sibher land, was ohservesd m
shin bingmics aof 3 patecnis with sculc proff-versisbost
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A 38-year-old man with mononucleosis and
amoxicillin-induced rash

A blood lipid test uncovered marked
hypercholesterolemia and hypertriglyceridemia.

A skin biopsy revealed a superficial perivascular
lymphohistiocytic infiltrate with interface dermatitis
and many foamy macrophages in the papillary dermis
and around the vessels of the superficial dermal
plexus

We believe that the incidental finding of foamy cells
in graft-versus-host disease cases and in our case are
likely related to the presence of severe liver disease
with cholestatic hepatopathy and secondary
hyperlipidemia in different background conditions




Case 3

A 27-year-old male presented with asymptomatic
papular lesions around the mouth that developed
along the last two months
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 Four months later...
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* Third biopsy...
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Case 3. Di1agnossis

* Pseudomyogenic hemangioendothelioma
(epithelioid sarcoma-like hemangioendothelioma)



ORIGINAL ARTICLE

Pseudomyogenic Hemangioendothelioma: A Distinctive,
Often Multicentric Tumor With Indolent Behavior

Jason L. Hornick, MD, PhD and Christopher D.M. Fletcher, MD, FRCPath

Abstract: A 1992 report described 5 keratin-positive spindle cell
neoplasms with multifocal presentation in a single limb, which
were proposed at that time to be a variant of epithelioid
sarcoma. This tumor type is not widely recognized and is
incompletely characterized. We examined 50 cases of this
distinctive tumor to 1 histologic, i phenotypic,
and clinical features. There was a 4.6:1 male predominance
(mean age, 31 y: 82% =40y). Half of the patients presented with
painful nodules and the other half with painless nodules. Mean
tumor size was 1.9cm (range, 0.3 to 5.5cm). Tumors arose in the
lower limb (54%), the upper limb (24%), trunk {18%). or head
and neck (4%). Thirty-three (66%) were multifocal lesions
(ranging from 2 to 15 lesions), including 32 cases with
involvement of multiple tissue planes. OF 205 total lesions, 64
(31%) involved the dermis, 42 (20%) involved the subcutis, 70
(34%) lesions involved muscle, and 29 (14%) lesions in-
volved bone; all the lesions had infiltrative margins. The tumors
were composed of loose fascicles and sheets of plump spin-
dle cells with vesicular nuclei, variably prominent nucleoli, and
1bund: brightly e philic eyvtoplasm, some with a strik-
ingly rhabdomyoblast-like appearance. In all cases, a minority
of cells were epithelioid. Twenty-seven tumors contained
a prominent neutrophilic inflammatory infiltrate. Most tumors
showed only mild nuclear atypia; 6 tumors contained foci
of notably pleomorphic cells. The median mitotic rate was | per
I0HPF (range, 1 to 10). Seven tumors showed vascular
invasion; 7 tumors had areas of necrosis. By immunohistochem-
istry, all tumors were diffusely positive for AE1/AE3 and FLI11;
22 of 47 wmors were variably positive for CD31. Focal
positivity was seen for CAMS.2 (21 of 35), smooth muscle actin
(14 of 42), epithelial membrane antigen (7 of 49 weak), and
PAN-K (MNF116) (1 of 47). All were negative for CD34,
desmin, and S100 protein and showed intact INI1 expression.
Follow-up was available for 31 patients and ranged from 9
months to 17 years (mean, 4y). Most lesions were treated by
local excision. Eighteen (58%) patients had local recurrence or
developed additional nodules in the same region, all but one,
within 1 wear of first pr ion. Eight pati had post-
operative radiation therapy and 6 patients had chemotherapy.

From the Department of Pathology, Brigham and Women's Hospital,
Harvard Medical School, Boston, MA.

Presented in part at the 97th annual mecting of the United States and
Canadian Academy of Pathology in Denver, CO, March | to 7, 2008,

Correspondence: Christopher DM, Fletcher, MD, FRCPath, Depart-
ment of Pathelogy, Brighan Women's Hospital, 75 Francis
Street, Boston, MA 02115 (e-nv eflercherie partners.org).

Copyright © 2011 by Lippincott Williams & Wilkins
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Four patients had amputations for multifocal disease. One
patient had a regional lymph node metastasis, and, thus far,
only 1 patient has developed distant metastases (disseminated),
16 vears after primary tumor excision, At the time of the last
follow-up, 27 patients were alive with no evidence of the disease.
1 patient was alive with unknown disease status, 2 patients were
alive with recurrent disease. and 1 patient died of the disease. In
summary, we describe a distinctive type of rarely metastasizing
(“intermediate™) tumor affecting mainly young men and usually
characterized by multifocality in different tissue planes of a limb.
Although sharing some features with epithelioid sarcoma (skin/
soft tissue of distal extremities, young adults, keratin positive), it
differs by having predominantly myoid-appearing spindle cell
morphology, expression of FLIL, common reactivity for CD31,
lack of epithelial membrane antigen, CD34, and PAN-K
expression, and intact INI1. The overall immunophenotypic
findings favor endothelial differentiation. Despite the ominous
presentation, follow-up thus far suggests an indolent clinical
course with a small risk of distant metastasis. Although the
precise nosologic status of this tumor type is uncertain, we
propose the interim d tion “pseudomyogenic | io-
endothelioma.™

Key Words: hemangioendothelioma, epithelioid sarcoma, soft
tissue tumor

(Am J Surg Pathol 2011:35:190-201)

&

In 1992, Mirra et al'” described 5 seemingly distinctive
soft tissue tumors characterized by multifocal presenta-
tion in a single limb, often including osseous involvement,
consisting of bland keratin-positive spindle cells with
“fibrohistiocytic” or “myoid” cytomorphology. The in-
vestigators proposed that this tumor type was a variant of
epithelioid sarcoma (the “fibroma-like™ variant). No clini-
copathologic series describing this tumor has been publi-
shed until now. This tumor type is not widely recognized and
its features are incompletely characterized. Furthermore, its
relationship with epithelioid sarcoma remains uncertain.

In the mid-1990s, we began to recognize a group of
tumors with distinctive histologic features and clinical
presentation, which, over time, we realized were likely
related to (or the same as) the tumors reported by Mirra
et al.'"” We presented preliminary data with regard to such
lesions, under the rubric “pseudomyogenic (fibroma-like)
variant of epithelioid sarcoma™"® at the United States and
Canadian Academy of Pathology meeting in Denver,
Colorado in March 2008, Since that time, after accruing

Am | Surg Pathol = Volume 35, Number 2, February 2011
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Epithelioid Sarcoma-Like Hemangioendothelioma

Steven D. Billings, m.D.. Andrew L. Folpe. M.D.. and
Sharon W. Weiss, M.D.

TABLE 1. Summary of clinical information

Case Age (y), Size

no. sex Referring diagnosis Location (cm) Treatment Follow-up

1 54/M Epith sarc Thigh 22 WLE NED 61 mo

2 23/M Not provided Knee 2 XRT AWD 66 mo, developed

multiple thigh masses

3 45/F Epith sarc vs. low Scalp <2 WLE (2) Rec 36 mo, NED after 2™
grade vascular tumor WLE 36 mo

4 18/F Epith sarc vs. Thigh (2 separate NA WLE, Chemeo, NED 39 mo
epithelioid masses) XRT
angiosarcoma

5 20/M Epith sarc Calf 3.5 WLE NED 9 mo

6 17/F Epith sarc Chest wall Small Simple exc Probable rec 8 mo

7 36/M Epith sarc Wrist and forearm 1-3 WLE, XRT NED 3 mo

Epith sarc, epithelioid sarcoma; WLE, wide local excision; Chemo, chemotherapy; EXC, excision; XRT, radiation therapy; NED, no
evidence of disease; AWD, alive with disease; Rec, recurrence.



Pseudomyogenic hemangioendothelioma
Clinical features

e More frequent in young adults
e Male > Female (4:1)
e Age: 20-50 years (median: 31 years)
e Most common locations: lower limbs. Other locations: face,
trunk, upper extremities and abdominal wall
e Frequent multifocal presentation

e More than 50% of the patients show local recurrence after
excision. One patient developed lymph node metastasis and
other patient died with widespread metastatic disease



Pseudomyogenic hemangioendothelioma
Histopathologic features

* Poorly circumscribed lesion that involves the dermis and often
extends to subcutaneous tissue

 Fascicular pattern with myxoid areas and neutrophilic infiltrate
in the stroma

e Large cells with pleomorphic vesicular nuclei, prominent
nucleoli and abundant eosinophilic cytoplasm

(rhabdomyoblast-like cells)

* Sometimes. vascular invasion



VARIABLE

AEI/AE3 CD34 CAM 5.2
CD31 F XlIla SMA
ERG Podoplanin EMA
FLI 1 Desmin MNEF-116
INI 1 Myogenin
Vimentina Myo D1
S100
CD10

CD99



Pseudomyogenic Epithelioid Epithelioid Epithelioid
hemangioendothelioma sarcoma hemangioendothelioma angiosarcoma

AE1/AE3 + - + focal + focal
CD 31 + - + +
FLI 1 + + -+ +

ERG + - + +
INI 1 + - + +
EMA : -+ - _
CD 34 - + + +

Podoplanin - - + +
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Translocation t(7;19)(q22;q13)—a recurrent
chromosome aberration in pseudomyogenic
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A novel SERPINE1-FOSB fusion gene results in transcriptional
up-regulation of FOSB in pseudomyogenic
haemangioendothelioma
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ORIGINAL ARTICLE

FOSB is a Useful Diagnostic Marker for Pseudomyogenic
Hemangioendothelioma

Yin P. Hung, MD, PhD, Christopher D.M. Fletcher, MD, FRC Path,
and Jason L. Hornick, MD, PhD

Abstract:  Pseudomyogenic  (epithelioid sarcoma-like) he-
mangioendothelioma is a distinctive vascular neoplasm of in-
termediate biological potential with a predilection for young

for CAMTAI and TFE3. Focal weak FOSB staining was ob-
served in a subset of histologic mimics and is therefore not di-
agnostically meaningful. In conclusion, FOSB is a highly
sensitive and diagnostically useful marker for pseudomyogenic

adults and frequent multifocal presentation. Pseudomyog

hemangioendothelioma is characterized by loose fascicles of
plump spindled and epithelioid cells with abund inophilic
cytoplasm and coexpression of keratins and endothelial mark-
ers, Recently, a SERPINEI-FOSB fusion has been identified as
a consistent genetic alteration in pseudomyogenic hemangio-
endothelioma. FOSB gene fusions have also been reported in a
subset of epithelioid hemangiomas. The purpose of this study
was lo assess the potential diagnostic utility of FOSB im-

h chemistry for pseud ogenic 2i

ma compared with other endothelial neoplasms and histologic
mimics. We evaluated whole-tissue sections from 274 cases in-
cluding 50 pseudomyogenic hemang Jotheliomas, 84 other
vascular tumors (24 epithelioid hemangiomas [including 6 cases
with angiolymphoid hyperplasia with eosinophilia histology]. 20
epithelioid angiosarcomas, 20 epithelioid h ioendothelio-
mas [I7 CAMTAI positive, 2 TFE3 positive], 10 spindle-cell
angiosarcomas, and 10 epithelioid angiomatous nodules), and
140 other histologic mimics (20 each epithelioid sarcoma, pro-
liferative fasciitis, nodular fasciitis, cellular benign fibrous his-
tiocytoma, spindle-cell squamous cell carcinoma, spindle-cell
rhabdomyosarcoma, and leiomyosarcoma). Immunohisto-
chemistry for FOSB was performed following pressure cooker
antigen retrieval using a rabbit monoclonal antibody. Diffuse
nuclear immunoreactivity for FOSB (> 50% of cells) was ob-
served in 48 of 50 (96%) pseudomyogenic hemangioendothe-
liomas and 13 of 24 (54%) epithelioid hemangiomas (including
all angiolymphoid hyperplasia with eosinophilia type). Both
FOSB-negative pseudomyogenic h lothelioma cases
were decalcified bone tumors. Only 7 other tumors showed
diffuse FOSB expression: 2 proliferative fasciitis, 2 nodular
fasciitis, 1 epithelioid angiosarcoma. | spindle-cell angiosarco-
ma. and | epithelioid hemangioendothelioma. Of note, the
FOSB-positive epithelioid h

thelio-

dothelioma was negative
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hemangioendothelioma. 1 schemistry for FOSB may
be helpful to distinguish pseudomyogenic hemangioendothelio-
ma from histologic mimics including epithelioid sarcoma and
other vascular neoplasms. As expected, a subset of epithelioid
hemangiomas expresses FOSB, including angiolymphoid hy-
perplasia with eosinophilia. Although occasional cases of nod-
ular and proliferative fasciitis are positive for FOSB, distinction
between these tumor types and pseudomyogenic hemangio-
endothelioma is usually straightforward based on morphology
and other immunophenotypic findings.

Key Words: pseudomyogenic hemangioendothelioma, FOSB,
immunohistochemistry, epithelioid hemangioma, angiolym-
phoid hyperplasia with eosinophilia

(Am J Surg Pathol 2017:41:596-606)

Pseudnmyngenic hemangioendothelioma, also known
as epithelioid sarcoma-like hemangioendothelioma, is
a distinctive vascular neoplasm of intermediate biological
potential, with a predilection for the extremities of young
adults and frequent multicentric presentation.' Histo-
logically, pseudomyogenic hemangioendothelioma dis-
plays loose fascicles or sheets of plump spindled and
epithelioid cells with abundant eosinophilic cytoplasm,
often with rhabdomyoblast-like cytomorphology. Pseu-
domyogenic hemangioendothelioma shows coexpression
of endothelial markers (ERG, CD31) and keratins.'* The
diagnosis of pseudomyogenic hemangioendothelioma can
be challenging, given its rarity and morphologic overlap
with epithelioid sarcoma and other spindle-cell neo-
plasms. In contrast to the aggressive clinical course of
epithelioid sarcoma, pseudomyogenic hemangioendothe-
lioma is indolent with low metastatic potential.

The chromosomal translocation 1(7;19)(q22:q13)
leading to SERPINEI-FOSB gene fusion is a recurrent
alteration in pseudomyogenic hemangioendothelioma.*3
SERPINEI encodes plasminogen activator inhibitor-1,
which is highly expressed in endothelial cells.® FOSB, a
member of the Fos transcription factor family and a
component of the activator protein-1 (AP-1) protein
complex, has been implicated in diverse biological

Am | Surg Pathol « Volume 41, Number 5, May 2017

Copyright © 2017 Wolters Kluwer Health, Inc. All rights reserved.

50 pseudomyogenic hemangioendotheliomas,
84 vascular tumors with epithelioid endothelial
cells and 140 non-vascular tumors with
epithelioid cells

Strong nuclear positivity for FOSB in 48 of 50
(96%) cases of pseudomyogenic
hemangioendothelioma and in 13 of 24 (54%)
cases of epithelioid hemangioma (ALHE)
Only 7 other tumors showed nuclear positivity
for FOSB: 2 proliferative fasciitis, 2 nodular
fasciitis, 1 epithelioid angiosarcoma, 1 spindle
cell angiosarcoma and 1 epithelioid
hemangioendothelioma

FOSB is a very sensitive and specific marker for
pseudomyogenic hemangioendothelioma
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Case 4

e A 62-year-old woman with history of depression presented
with yellowish, scaly, waxy plaques on her forehead, nose and
cheeks. Physical examination also revealed slight peeling and
perifollicular erythema on her lower limbs

























Case 4. Diagnosis

* Phrynoderma + Scurvy



Case 4. Laboratory findings

* Folic acid: 0.9 ng/mL (normal 2.7 -17.0 ng/mL)

e Vitamin C : 0.4 mg/dL (normal 0,8-0,9 mg/dL)

e Vitamin D: 10 ng/mL (normal 30-40 ng/mL)

e Zinc: 35 ug/dL (normal 70-150 pg/dL)

* Vitamin A: 30 mcg/dL ( normal 20-60 mcg/dL)

e Vitamin E: 20 pumol a-tocopherol/L (normal 12 -46 pmol a-tocopherol/L)
e Vitamin B12: 200 pg/mL (normal 200 a 900 pg/mL)

* Proteins: 6,3 gr /dL (normal 6.0 a 8.3 g/dL)

e Albumin: 4,1 g/dL (normal 3.4-5.4 g/dL)



Phrynoderma

Clinical features

* Hyperkeratotic follicular papules and plaques with keratotic plugs

*  Most common involved areas: the extensor surfaces of extremities and
buttocks, although they can appear elsewhere or spread over the entire
body

* Originally thought to be a cutaneous manifestation of vitamin A
deficiency, but general malnutrition seems to be the strongest
association, as it is not necessarily accompanied by low vitamin A
levels

e Several studies have demonstrated association of phrynoderma with
vitamin E, vitamin B complex and essential fatty acids deficiency, and
improvement or resolution of the lesions following the correct
replacement of the deficiency



Phrynoderma
Histopathologic features

e Prominent parakeratotic follicular plugging

e Lamellated hyperkeratosis next to hair follicles

e Atrophy of sebaceous glands

e Squamous metaplasia of eccrine and sebaceous ducts



Scurvy
Clinical features

e Nutritional disorder resulting from severe vitamin C deficiency, which results
in capillary and tissue fragility and hemorrhage

e Cutaneous manifestations include dryness and roughness with hyperkeratotic
follicular papules, corkscrew hairs, and perifollicular erythema, particularly on
the legs and buttocks

e Gums may become friable, with swelling and bleeding

e Poor wound healing and blood vessel fragility manifested by petechiae and
ecchymoses

* In more severe cases, bleeding can also occur into the gastrointestinal tract,
muscles, joints and beneath the periosteum



Scurvy
Histopathologic features

Thickened stratum corneum
Twisted hair follicles with perifollicular fibrosis

Extravasated red blood cells in the upper dermis and around hair follicles and
other adnexal structures



CASE REPORT

Co-occurring features of scurvy and

™

phrynoderma in the same patient —
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Case 5

e A 63-year-old female with history of type Bence-Jones
multiple myeloma treated with Bortezomib + Dexamethasone
+ Bone marrow autotransplant + Melphalan (2012);
Bortezomib + Cyclophosphamide + Dexamethasone (2014);
Lenalidomidae + Dexamethasone (2015).

* Myocardial and mesenteric involvement by AL amyloid.
 Bilateral carpal tunnel syndrome

* Dermatologic consultation: macroglossia and indurated skin
on the anterior chest and back
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Case 5. Diagnosis

e Scleroderma amyloidosum



(Aug der Universitits-Hautklimk lDerlin. —  Stellvertr. Ihrektor: Professor
Dr. Fr. Blumenthal.)

Systomatisicrie Haut-Muskel-Amyloidose unter dem Bilde
eines Skleroderma amyloidosum.

Yon

H. Gotiron.

Mit 10 Textabbildungen.
(Eingegangen am 30. Juni T932.)



Scleroderma amyloidosum

* Described by Gottron en 1932
e Primary systemic amyloidosis

e Clinically: sclerodermiform involvement of the skin, with +/-
classic sign of systemic amyloidosis

* Histopathology: amyloid AL deposits on the dermis, subcutis
and perivascular deposition

* Infrequent presentation of AL amyloidosis and even more
uncommon associated with multiple myeloma



AMYLOIDOSIS

CONCEPTUAL APPROACH TO AMYLOIDOSIS INVOLVING THE SKIN

| Amylodosis involving the skin

v

‘ Localized cutaneous

J?

Primary

-
X

Secondary”

I

|L_

Systemic ‘

v

-

* Macular amyloidasis
* Lichen amytoidosis
= Modular amyloidosis®*

= Within skin tumors
| (ircidental finding)

‘Cutanecus |esians ane rare

& minonty of patients may develop systemic amyloidasis

* Plasma cel = Inflammatory disordars
dyscrasia [2.4. heumataid arthritis)

= Aufainllammatony
dizorders (8.9 FMF)

* Chranic infectians




Table 1. Amylold fibel proteing and thes In human®.

m Precurior protein Sysmemic andlor localized  Acquired of hereditary Tw
AL Immunogiobulin hight chain S AH All organs, usually except CNS
AH Immunoglobuln heavy chain 5L A A cegans except CNS
BA (Apa] Serurn amylosd A 5 A Al organs except (NS
ATTR Transthyretin, wild type 5 A Heart mainly in males, Lung.
Ligaments, Tenosynoviam
Transthyretin, 5 H PHS, ANS, heart, eye, leptomen.
Ajom P2-Microglobulin, wid type 5 A
[2-Microglobulin, varant s H ANS
Toyn e ranci ARpoAl Apclipoprotein A I varlants 5 H Heart, liver, kidney, PRS, testis,
\'- D — {C tewrmingl varlants),
% shon [C terminal varanty)
Amyln“j AApGAl Apolipapeatein A 1, varanty H H Kadney
AApoAN Apolipoprotein A IV, wild type 5 A Kidrey medulla and systemsc
The Journal of Protein Folding Disorders AApaCil Apolipoprotein € I, varnty $ H Kidney
AApoCin Apolpoprotein € B, varkinty % H Kidrey
Agel Geisolin, varants 5 H PHS, comea
Alys Lytaryme, warianti 5 H Kidnay
MLECT2 Leukocyte Chemotactic Factor-2 s A idney, prmaly
ARy Fibrinogen =, variants 5 H Midrwey, peimarily
G o Alys Cystatin € variants H H PNS, skin
JiE 104 i A8 AP, variants H n o
ADsn* ADanPP, waranty L H (4.7

Amyloid nomenclature 2018: recommendations

by the International Society of Amyloidosis (ISA) 3 6 type SO f amy101d Sub StanC c

nomenclature committee

Prion protein varant 5 H M
Alal (Projcalcitonin L A C-cell thyroid tumorn
Merrill D, Benson, Joel N. Buxbaum, David S. Eisenberg, Giampaola Merlini, et N pstimretsh L A o
Maria ). M. Saralva, Yoshiki Sekijima, Jean D. Sipe & Per Westermark e o —— L A Cardac aia
AP Prolactin E A Pituitary prokactinama,
aging piuitary
To cite this article; Mernill D. Benson, Joal N. Buxbaum, David §. Eisenberg, G A tnwkn L A Hhagiets. lack ecioe
Merbni, Masia J. M. Sarava, Yosho Sekjpma, Jean D, sms.afwmnmla:mm s Lung welactant o ¢ o posiy
i 2018: by the (15A) Galecn
Pomendistre commitie, Amyiod, 25.4, 215215, DOV 10 1080113406120 2018 154ne5 rvl Carshodemicin i : g s
o link to this article: hitps: /ol org/10.10801 3506120 20151549625 o oo H b e e
ADAAP ameloblast- L A Odontogenic tumon
MHiocated proten
ASem1 Semencgelin | L A Wesicula seminalis
AEnf Enfunvitide L
ACaK*** Cathegsin K L A Tumor assocated

*Proteins are listed, when posuible, accordng to relitionship, Thus, apolipoproteing ane grouped together, a3 are polypeptide hormones.
“ADan is the product of the same gene a5 Aln

**Also called amylin.

**¥Not peoven by amino ackd vequence analysh.

=== *Full amino ackd sequende 1o be eitablished,




AMYLOIDOSIS

CHEMICAL CLASSIFICATION OF AMYLOIDOSES

Precursor protein

A precursor protein
(ABPP)

(Apo) serum AA *

Apolipoprotein Al
Apolipoprotein AIT

B . -microglobulin
Calcitonin

Cystatin C

Gelsolin
Immunoglobulin heavy
chain (very rare) ¥
Keratin

Immunoglobulin light
chain

Insulin

Leukocyte chemotactic
factor 2

Transthyretin

Corneodesmosin

Amyloid Clinical syndrome

protein
Ap Alzheimer disease, aging
AA Secondary systemic amyloidosis (see Table 47.1 ), hereditary periodic fever syndromes (e.g. familial Mediterranean fever, Muckle—Wells

syndrome, TRAPS; see Ch. 45)
AApoAl  Hereditary apolipoprotein Al-associated amyloidosis; distribution of organ involvement, including skin, related to location of mutation
AApoAIl  Familial renal amyloidosis
AR, M Chronic hemodialysis
ACal Medullary carcinoma of the thyroid
ACys Hereditary cystatin C amyloid angiopathy T
AGel Familial amyloidosis, Finnish type

AH Primary systemic amyloidosis

AKer Primary (localized) cutaneous amyloidosis

AL Primary systemic amyloidosis (associated with plasma cell dyscrasia ¥ » multiple myeloma), primary cutaneous nodular amyloidosis

Alns Firm nodule at sites of repeated insulin injections

Alect2 Progressive renal insufficiency and hepatic involvement; favors Mexican-Americans

ATTR ATTR amyloidosis: (1) familial amyloid polyneuropathy ( TTR mutations); (2) familial amyloid cardiomyopathy ( TTR mutations); and (3)
wild-type ATTR amyloidosis/senile systemic amyloidosis/senile cardiac amyloidosis

- Hypotrichosis simplex of the sealp



AMYLO

OSIS

CHEMICAL CLASSIFICATION OF AMYLOIDOSES

Precursor protein Amyloid Clinical syndrome
protein

A precursor protein Ap Alzheimer disease, aging

(ABPP)

(Apo) serum AA * AA Secondary systemic amyloidosis (see Table 47.1 ), hereditary periodic fever syndromes (e.g. familial Mediterranean fever, Muckle—Wells
syndrome, TRAPS; see Ch. 45)

Apolipoprotein Al AApoAl  Hereditary apolipoprotein Al-associated amyloidosis; distribution of organ involvement, including skin, related to location of mutation

Apolipoprotein ATl AApoAIl  Familial renal amyloidosis

B . -microglobulin AR, M Chronic hemodialysis

Calcitonin ACal Medullary carcinoma of the thyroid

Cystatin C ACys Hereditary cystatin C amyloid angiopathy T

Gelsolin AGel Familial amyloidosis, Finnish type

Immunoglobulin heavy ~ AH Primary systemic amyloidosis

chain (very rare) ¥

Keratin AKer Primary (localized) cutaneous amyloidosis

Immunoglobulin light AL Primary systemic amyloidosis (associated with plasma cell dyscrasia ¥ » multiple myeloma), primary cutaneous nodular amyloidosis

chain

Insulin Alns Firm nodule at sites of repeated insulin injections

Leukocyte chemotactic Alect2 Progressive renal insufficiency and hepatic involvement; favors Mexican-Americans

factor 2

Transthyretin ATTR ATTR amyloidosis: (1) familial amyloid polyneuropathy ( TTR mutations); (2) familial amyloid cardiomyopathy ( TTR mutations); and (3)
wild-type ATTR amyloidosis/senile systemic amyloidosis/senile cardiac amyloidosis

Corneodesmosin - Hypotrichosis simplex of the sealp
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Histology of the submammary region revealed thick,
homogenized, cell-poor collagen bundles surrounding
atrophic sweat glands in the lower dermis, resembling
fibrosclerosis as seen in scleroderma. However, Congo Bed
staining was positive with typical apple-green birefringence
assoclated with collagen bundles, along elastic fibres, in
dermal and subcutaneous vessels and in eccrine sweat glands.
Because of amyloid deposits with fibrosclerotic changes of
dermal connective tissue we made a diagnosis of scleroderma
amyloidosum. A biopsy of the lower lip showed similar



Case 6

A 63-year-old male presented with an erythematous plaque on
the lateral aspect of the right thigh.







































Case 6. Diagnosis

e Poikilodermatous plaque-like hemangioma
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*  Background: We present a distinctive type of acquired
vascular proliferation, for which we propose the name
of poikilodermatous plaque-like hemangioma.
Methods: Sixteen cases were identified

e Results: The lesions were usually solitary
erythematous-to-violaceous poikilodermatous plaques
on the lower extremities and pelvic girdle, with an
indolent clinical course. Mean age of affected patients
was 72 (range 58-80) years, and there was a male
predominance.

* Histology comprised a distinctive band-like
proliferation of vascular channels suggestive of
postcapillary venules within the superficial dermis
with a background of fibrosis, edema and loss of
elastic fibers.

*  Conclusion: Poikilodermatous plaque-like
hemangioma is a distinctive and previously
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undescribed vascular proliferation defined by a
constellation of consistent and reproducible clinical
and histologic features.




Case 7 (Vars 2020). A 79-year-old male presented with a pruriginous hyperpigmented plaque in the intergluteal fold.
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Case 7 (Vars 2020). Diagnosis

> Senile gluteal dermatosis (prurigiform angiomatosis)



Report
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Senile gluteal dermatosis: a clinical study of 137 cases
Han-MNan Lia"*, M1, Wen-Jen Wang"*, M, Chih-Chiang Chen"*, Mi,

Ding-Dar Lee"*, s, and Yan-Ting Chang'
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137 patients with SGD, with a mean
age of 79.4 years. Male/female ratio
was 130/7.

Brownish plaques on the gluteal cleft
and each side of the buttocks.

Most patients spent most of the day
sitting but reported no special way of
sitting or lying.

SGD 1s a common dermatosis, mostly
affecting the thinner elderly. Friction,
pressures and long hours sitting
seemed to be importan factors to
trigger this dermatosis
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Prurigiform Angiomatosis: Reactive Angioproliferation in
the Skin and Vascular Endothelial Growth Factors
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Four-micron-thick sections were stained with hama
muykin end eosin. Immunostsing wete parfimesd e
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38 patients, median age 76 years, mostly men,
presented with asymptomatic patches or plaques,
most commonly located on the buttocks
Microscopically, a prominent proliferation of
dilated capillaries and postcapillary venules,
underneath epidermal changes resembling lichen
simplex chronicus

Immunostaining with VEGF was positive in the
upper 4/5 of the epidermis overlying the
angioproliferation. Receptor VEGFR- 2 was
expressed in the endothelia of neovessels.

We propose the term prurigiform angiomatosis for
the morphological picture of prurigo/lichen
simplex chronicus-like epidermal hyperplasia with
prominent dermal angioproliferation.

Mechanical injury and inflammation are the likely
triggers of this reactive angiogenesis pattern,
driven by epidermal VEGF expression.



Personal opinion

* Senile gluteal dermatosis, prurigiform angiomatosis
and poikilodermatous plaque-like hemangioma are the
same entity

* Probably this lesion is not a hemangioma, but a
reactive process secondary to friction, pressure and
long hours sitting 1n elderly patients



Case 7/

* A 3-year-old girl presented with a papular lesion
on the right cheek that have been present for 6
months. Clinical diagnosis was wart vs. juvenile
xanthogranuloma
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Case 7. Diagnosis

* Intradermal melanocytic nevus with some
spitzoid features
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Case 7. Diagnosis

* Primary cutaneous embryonal rhabdomyosarcoma
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Primary cutaneous
rhabdomyosarcoma:

Figpgdi € 217 Joitm 115y 8 Koms L
Journal of
Cutaneous Pathology

a clinicopathologic review of 11 cases

Background: Rhalelomyosarcoma is a malignant mesenclymal
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Approximately, 60 cases of primary
cutaneous rhabdomyosarcoma (PCR)
have been described

PCR shows a bimodal age distribution
(children and elderly) and slight male
predominance

Three main subtypes of
rhabdomyosarcoma: embryonal and
alveolar (predominant in children) and
pleomorphic (predominant in adults)
Immunoreactivity for desmin,
myogenin and MYODI. In rare cases,
cytokeratin immunoreactivity has been
found in PCR.

Follow-up of PCR showed aggressive
behavior in both children and adults
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Case &

e An 86-year-old male with mantle cell lymphoma, which
progressed in spite of two previous different chemotherapy
regimens, started treatment with loncastuximab and 1brutinib.
Three days later, cutaneous lesions appeared on the face,
anterior chest, forearms and hands
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Case 8. Diagnosis

* Cutaneous eruption by Loncastuximab



NDC 79952-110-01

Zynlonta
(loncastuximab tesirine-Ipyl)
For Injection

10 mg/vial

For Intravenaus Infusion Only

Reconstitute and dilute
prior to administration

One Single-Dose Vial
Discard unused portion
CAUTION: Hazardous Agent

Rx Only

i 0079982 110:01 Rl
| Zynlonta™
wastiamab tesiring-lpy
for Injection
10 mg/vial

For Infravenos Infusion Oy

Snole-Dose Vial
|| Decard unused portion
FAUTION: Hazardows Ageni

Loncastuximab is an anti-CD19
antibody for the treatment of
relapsed or refractory large B-cell
lymphoma after two or more lines of
systemic therapy, including diffuse
large B-cell lymphoma (DLBCL) not
otherwise specified, DLBCL arising
from low-grade lymphoma, and
high-grade B-cell lymphoma.

Severe cutaneous reactions occurred
in some patients treated with
Loncastuximab: Grade 3 cutaneous
reactions occurred in 4% of the
patients, and included
photosensitivity reaction, rash
(including exfoliative and maculo-
papular), and erythema.
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Cutaneous eruption with reactive endothelial atypia due to
emerging targeted cancer therapies: Report of two cases with
clinico-pathologic correlation
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Abstract
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therapy.
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Two cases with cutaneous
eruptions showing endothelial
atypia:

Case 1: A 52-year-old woman
with acute myeloid leukemia
treated with quizartinib.

Case 2: A 71-year-old woman
had recurrent nodal follicular
lymphoma treated with
loncastuximab and durvalumab
















PIK3CA mutations in vascular malformations

Sandra D. Castillo®, Eulalia Baselga®, and Mariona Graupera®®

PIK3CA MUTATIONS
KEY POINTS ) s ) AATIC MOSAIC
» Oncogenic PIKICA mufafions cause venous and
lymphatic vascular malformalions. m

early Llages. late slages. adulihood

g

« PIK3CA mutations lead to a hyperproliferative
phenotype of andulhﬂiul nllll probably as the main
mechanisms for the pulhugunum of venous and
lymphatic vascular malformalions.

= PIK3CA-mutant vascular malformations present similar

characteristics to developmental tumours.
» Repurposing PI3K inhibitors is an appropriate strategy
for the treatment of PIK3CAdriven whﬂlﬂ:& inctatnd Ui

vascular malformations.

FIGURE 1. Effect of germline and somalic PIK3CA mulations during embryonic development ond odulihood,



