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Glycosaminoglycans (GAGS)

Glycosaminoglycan

Jronic acid
N--Acetylated sugar

Unbranched pelysaccharides
CONtaINING a repeating
disaccharide unit, either of two
modified sugars=--IN=
acetylgalactosamine (GalNAc): or
N-acetylglticosamine. (GlcNAc) and
a Urenic acid such' as glucurenate
Or Idunenate

Imparts high viscosity to the
solution and allows: for lubrication
and structural integrty: fier cells

Speciific GAGS off physielogical
significance
Hyalurenic acid
Dermatan sulfate
Chondroitin sulfiate
Heparin
IHeparan suliate
Keratan sulfiate



Proteeglycans
(MUcoepelysaccharides)

Majerity off GAGS| In the lhedy.
are linked te) core proteins,
forming proteoglycans

GAGS extend perpendicularly.
frem the coere

Linkage: ofi GAGS| to) the' protein
Core Invelves a specific
Galastose)(Galeatosa)(Fyicssy~O—GHy~ G H  Sero trisacchande compesed: off tWo
: 0=C galactese residues and a
Uronic adid ' xylulose residue (GAG-
N-Acetlaied sugar GalGalXyl-O-CH2-protein)

Trisaccharide linker is coupled
1o the pretein core through an
O-glycesidic bond te a S
residue in the proetein

Glycosaminoglycan Link trisaccharide




MPS DISEASES (in

CLINICAL

alphabetical order) PHENOTYPE ENEEDEEICIENCY
Mucolipidosis type 1 Stalidosis types | Neuaminidase
and 11
Mucolividosis ¢ I I-Cell Disease
HEOUPLAOSIS TYpes Pseudo-Hurler Phosphotransferase
and 111
Polydystrophy
Mucolibidos: ic Pseudo-Hurler Phosoh " b
ucolipidosis type Polydystrophy osphotransferase y-submit
Mucolipidosis type IV Unknown
Hurler Syndrome _
Mucopolysaccharidosis | Scheie Syndrome _ AL -Iduronidase
type I Hurler-Scheie
Syndrome
Mucopolysaccharidosis |y e Syndrome Iduronate-2-sulphatase
type II
Mucopolysaccharidosis Sanfilippo
type IIIA Syndrome A Heparan-N-sulphatase




MPS DISEASES (in CLINICAL

alphabetical order) PHENOTYPE ENAEEEDERICIENCY
MUCUPE;};;‘IT?;ﬁdDSiS Siindf:i]:]zﬂB a-N-Acetylglucosaminidase
MUCUPEE;};H‘ITFSﬁd“SiS Sii]ndfifrzzﬂ C AcetylCoA:N-acetyltransterase
MUCDP‘E;}I;ZHffI%ﬁdUSiS | SiindE:;zDD | N-Acetylglucosamine 6-sulphatase

Mucopolysaccharidosis
type IVA

Mucopolysaccharidosis Morquio Syndrome b-Galactosidase
type IVB

Mucopolysaccharidosis Maroteaux-Lamy
type VI Syndrome

Morquio Syndrome Galactose 6-sulphatase

N-Acetylglucosamine 4-sulphatase

Mucopolysaccharidosis

type VII Sly Syndrome b-Glucuronidase




Mucinous Dermal Disorders

Coensidered Prmany.

Generalized myxedema

Pretibial myxedema

Reticular erythematous, mucinesis
Scleredema

Scleramyxedema

Papular mucinesis

Acrall persistent papular mucinesIs
Eoecall mUcInesIs

Digitall mucous cy/st

Mucocele

Cutaneous myxemea

Cutaneous mUucInesIs of Infiancy.
INEVUS! mUEGINOSIS

Alopecia mucinesa (Follicular mucinesis)
Mucopolysaccharndeses



Mucinous Dermal Disorders

Considered Secondary.

Degoes disease
Dermatenmy/ositis

Granulema annulare

Jessner's lymphocytic infiltrate
Lupus erythematesus



Stains

Colleidal iren
Alcian blue/PAS
PAS

Viuecicarmine



Mucopoelysaccharide Stain
Neuiiral PAS
(Gl and prostate)
Acid PAS
(simple; or nen-sulfated) Alcian blue at'pH 2.5
(Epithelial cells with sialic acid) Coelleidaliiren

Metachrematic dyes
Hyaluronidase resistant:

Acid
(simple, mesenchymal)
(Tissue strema, sarcemas)

Aleranibluerat pH 2.5
Coelleidal iren
Metachreomatic dyes
PAS negative
Hyaluronidase sensitive

Acid
(complex; or sulfated], epithelial)
(Adenoecarcinema)

PAS
Aleianblue at pH 1
Colleidal’iron
Mucicarming
Vietachromatic stains
Hyaluronidase resistant:

Acid
(complex, connective tissue)
(Cartilage, bene, stroma)

Alerani bluerat pH 0.5
PAS negative
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Granuloma Annulare

\/arants

s [Localized GA

s Generalized GA

s SUbcutaneous; GA

s Perforating GA

x Arcuate dermal enythenma



GA-Clinical Presentations

Localized

= Groups of 1-2 mm flesh-colered to erythematousi papules; often in an annular
arrangement, ever distal extremities.

s Grouped lesions may: expand inte arciform: or annular plagues measurng 1-5 cm
in diameter.

s Centers ofi lesions may be slightly: hyperpigmented andi depressed relative to
thelr berders

Generalized

= Few to thousands ofi 1-2 mm,, flesh=colored to enythematous papules or nodules,
symmetrically dispesed over acral areas and the trunk

= May coalesce into annular plagues, which measure 3-6. cmiin diameter and may
enlarge centrifugally: ever Weeks: to menths.

Subcutaneous

= FEirm;, nentender, flesh-colered to pinkish nedule witheut everlying epidernmal
alteration.

= Solitary: but may: eccur In clusters.
s Lower extremity (65%0 cases), often on pretibial surface

s Deep dermal or subcutaneous nedules on the extremities are attached to fascia
and thus are often mobile



GA-Clinical Presentations

Periorating

a One to hundreds) of greuped, flesh-colored te eryihematous
papules measurngl 1-4-mmj in; diameter.

s Papules often coalesce to form annular plagues.
s May progress to yellowish pustular lesiens
s Extenser surfaces of extremities; and dorsa off hands and fingers

Arcuate dermal erythema

» Uncemmoni form with infiltrated, erythematous patehes, Which
may fierm:large;, hyperpigmented rnngs wWith: ceniiral’ clearng

s Papules are a less prominent feature i this vamant

s Patches that typically present over the trunk may: spread
centrifugally’ over weeks ter months



GA-Disease Assoclations

Tuberceulosis, INSect Dites, trauma, Sun: exXposure,
uhAyrelditis, andiviel Infectiens

Eamilialfcases o GA

x HLA-BSiin localized
s HLA-A29 and HIEA-BW35' inl generalized

Relatienshijp te systemic diSeases
a Dialketes mellitus

x [hyroeid disease

a Vialignancy.

= AIDS



GA-Histopathoelogy.

Early “interstitial™ or “incomplete*
s Lymphocytes around vessels of the
superficial and deep plexuses

s Macrophages scattered between
reticular'dermal collagen bundles that
are separated by mucin within which
mast cells may: be found

s Mucin in GA'Is hyalurenic acid),
confirmed by staining with colleidal
Iren or Aleian blue at'pH 2.5

Eully evelved lesions)off GA and
sulbcutaneous nodules ofi deep GA
demonstrate palisaded granulematous
dermatitis

a  Septalland lebular panniculitis

= Macrophages surreund acellular,
Necrobiotic areas in which collagen
bundles are thinned













GA-Histepatholegy

Some: centers ofi granulemas, contain
degenerated, NGMOYENEGUS appearning
collageniand are’ deeply: eesinephilic

Necrotic, small vessels in the centers; of
palisaded focl ane surreunded by
nuclear dust

Presence of fibrinegeni cani be shown
ny direct immunofitorescence in the
centers ofi palisaded granulemas

Perferating lesions

Necrebiotic material s extruded
through fecal perforations

Epidermal hyperplasia at the edge of
the perforation foms) a pseudoechannel
communicating with'an; underlying
necrebiotic granuloma.

Rare cases of non-necrobiotic,
sarcoidal or tulkerculoid GA



GA-Prognesis; and Tireatment

Cocalized GA

Intralesional corticosteroids or poetent tepicall corticosteroids used with
Or Witheut ecclusion

Cryetherapy may.lead to hype) or hyperpigmentation, hut effective

PUVA, systemic steroids, dapsene, pentoxitylline, hydroxychloreguing,
Isetretinoein, chlorambucil

Spentaneeus; reselution; eccurs Within: 2 years in 50%) of Cases
May: last weeks| 1o decades
Recurrence, often at the same site, Is seen 1n 40%

Generalized

Prolonged charonic course, With! rare spentaneous reselution; Poer
response to treatment, and freguent relapses

Subcutaneous

Often| spentaneously regress
LLocal or distant recurrences have been reported in 20-75%
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Digitall Mucous, Cyst

Usually’ selitary, henign ganglien cysts of the digits, at DIP joints or
I the preoximal nail fold

May: appear suddenly or develop ever a penod ofi menths. Greeving
of the nail may precede the clinical manifiestation of the cyst Itself
Py Up 10 61 MENLAS

Osteoarthiitis ofi the small jeints Is neted at the site’ ofi cyst
Emergence

Intermittent spontaneous discharge off cyst contents, canioceur, and,
I & significant fraction: off cases, Cysts may. disappear
spoentaneeusly.

Antecedent trauma has heen decumented in a smallfminerty: of
CASES

AS cysts enlarge, painiis an Iincreasimngly: commoni complaimnt



Digitall Mucous, Cyst

Skin - Distribution

= The cysts are located offi the midline of the digits and, according to one series, are more
common on the radial than ulnar aspect of the fingers.

a  [hey most often are found on the dorsolateral aspect ofi the fingers, intradermally, between
the DIP andproximal nailifeld. LLess freguently, they eccur hetween the proximalinail field
and the nail plate, beneath the nail matrix, or in the pulp of the digit.

= Cysts most freguently are foundion the middle or index finger of the deminant hand; toe
Invelvement Is Iess common.

Skin - Color
s DMCs are translucent to flesh-colored.
. When they are under the naill matrix, a red lunula and a lengitudinal brewnish band may: lhe

Seen.
INails
x Longitudinal greeving or depression ofi the: nailloccurs when DVCS involve the posterior nail
fold.
x  Grooving may be accompanied by transverse ridging and thinning of the naill everlying| the
cyst.

m Groess disruption of the nail is less common.
s DMCs are more likely to be above than below: the nail matrix.






Digitall Mucous, Cyst

Fransilivmination
x Differentiating from! giant-cellitendoen sheath tuimor

Vethylene bitue inftsion

n Approximately: 12  heurs hefore surgeny, the DIP may.
e Injected withl methylene blue and Iocal anesthetic

s Coloring ofi the entire ¢yst and pedicle at the time: of
surgery. may: facilitate: remoyvail ofi the' entire cyst and
minimize: the rsk of recurrence



Digitall Mucous, Cyst

Pseudocyst withi a fibrous capsule
andimyxomatoeus stroma with
scattered filronlasts Isiseen

= Partial mesoethelial lining, but net
a true cyst wall, may be found

Overlying surface epithelitm: with
compact hyperkeratosis and
collarette ofi hyperplastic
epidermis

MUcGineUS contents  stain;hasephilic
with iHiand E

Colloidalliren o Alcian; blues
stained for acidl
mucopelysacecharides



Digitall Mucous, Cysts

Dermatologists

= Conservative treatments suchi asimultiple needling, or aspiration
followed by’ steroid injection; they have: reported high success rates and
relatively Iow: rsks| of recuiirence.

IHamnd surgeons

= Success and rare recurrence with osteophyte excision and debridement,
BUL thelr patient: population:Is comprised! ofi these Wher fail other
treatments

Conservative: treatments offer the: prospect of Iow! cost, low: moernbidity, and
the elimination off disability: and time! 1oss related te recoveny. from| surgeny.

Reasenable treatment planifior symptomatic BVMCs may: entail initial
neeadling or aspiration and injection

= | these modalities fall repeatedly, patients may be referredi to a hand
surgeon for more radical surgeny but must be forewanned ofi the
Increased risk off complications






Papular Mucinesis/Scleremyxedemeal

Papulairmucinesis/Lichen Myxedematosus
n Localized, |ess Severe cases

SCleremyxedema

s Generalized), confiuent papular ferms With
SCleresis

Papular mUucinesis Is fiiequently, Used asia
synoenym: for all three ferms



Papular Mucinesis/Scleromyxedemeal

Lichen myxedematesus or papular mUCInoesIs

a Patients report a slow onset off asymptematic: or mildly: prurtic
papules, which may. be localized or generalized.

s Patients are othenwise healthy and dernet have systemic
symptoms.
Sceleromyxedema

= Patients with this fermi present with: more Widespread
progressive induratien and decreased mohility of the face,
fingers, and extremities.

s Patients are also neted te have cysts and urticarnalllesions.

= Patients may report systemic symptoms, suchi as dysphagia or
Wweakness,, andl symptems: that resemble those of organic brain
disease



Scleromyxedema

Rare
Adults of both sexes equally (30'and 80 yrs)
Chrenic andiprogressive

Primary lesions ane waxy, 2-to-4-mm, dome-shaped oy flat-topped
papules and may. coalesce Inte plaques O appealtin a linear array

n Less firequently, urticarial, nodular, o semetimes annular lesions may.
e appreciated

Dorsal aspect of the: hands;, face;, elbows, and extenser pPortiens of
the extremities

Leonine facies with coalescence of papules en the face, particularly:
off the: glabella, results in lengitudinal felding

Mucosal lesions are alsent



Scleromyxedema

May: invelverlarge parts; ofi the hedy,

SKin shiews erythematous, scleroderma-like
Induratien accempanied by reduced moebility. of
uhelips;, hanas, arms, and legs

Systemic manifiestations

1 Proximalimyoepatay, inflammateny: pelyarthrits,
central nervous system; symptems, esophageal
aperistalsis, and Nearseness

Visceral ivelvement off scleromyxedema may. be
fatal
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Scleremyxedema Skeletal Muscle

Atrophic muscle fikers

a ESpecially, commoniin
peniiascicular regions

x Viay be neal
permysial cellularty.




Scleremyxedema Skeletal Muscle

Atrephic skeletal
muscie

n May contain rnmmead
vacuoles




Scleremyxedema-Skeletall Muscle

Skeletal muscle
atrepny

a Cells In permysium
x [Large PAS pesitive




Papulair MUGInosIS

Abnermall paraproteintin 90%
eff cases, usually efi the lgG
wype

Plasma-cell dyscrasia of ten
present

SKkin: biopsy shows a horizental
bandl el mucinous; material
petween collageni bundles in
the upper dermis

Increase in filbroblasts and
dermal fibresis

Glycosaminoeglycan: positive for
alcian blue at pHi2.5

s Hyaluronidase sensitive




Papuiar MUcinesis

Chemotherapy.

x Vielplhalan andfeyclophosphamide alone or in
combination With' prednisene

|Setretineln and etretinate
Interieren-alpha
Cyclesporine

PUVA photechemotherapy:
Electrien-ean therapy.
IVig

Dermalrasion

Overall pregnesis fier extensive disease IS poeor


















Tumidl Lupus

Smeetn, Indukated, pink-to-Vielaceous
papules, plagues, o nedules

SUN-expPosed! sites

Mean duratien eff 2.5 years (lange. two
WEEKSs tornine: years)



Tumid Lupus

u Moderately dense, superficial
and deep, penvascular, and
eccasionally pernadnexal
Infiltrate: oif lymphoecytes

u Absence or fiecal junctional

Involvement
»  Mucin diffuse in dermis
= IPOX:

Infiltrate predominantly: CD3-
positive and CD4-pesitive
[ymphecytes Wheneas; a
minority were CD8-positive

s Ratio ofi CD4 to CD8 cells was
roughly: 31
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Tumid Lupus DDX

Polymerphous light ertption
a CDE-predominant infiltrates

JESSHErs lymphoecytic infilirate



Tumid Lupus; Pax and T

Rarely: may’ pregress 1o SLE although
some: feellit IS; a varant off SLE

reat Underlying Iupus















Mucinous Carcinoma of the Skin

Mest commoniy. lecated on the head

SIowly: grewing deme: shaped Wit a
transiucent ue or subcutaneous, mass

Must rule out metastatic viscerall mucinoeus
carcinomea (lareast, colen, stemach; IUng,
EValy/ 0 pancreas)

= NO evidence off primary tumer at these sites



Pathegenesis

Apocrine origin

Decapitation secretion present in luminal cells

Histelegically indistinguishable frem breast colloid carcinoma

Cells similar to neoplastic cells off pale-cell hidradenema, a neoplasm ol apecrne: origin
Plasmacytoid cells fleat in the'lakes of mucin;, an alleged apoecrine feature

Pesitive staiming for lactalbumin and gress cystic disease filuidi protein-15

ECcrine ergin

Admixture of dark andilight cells, like the secretory portion of the ecrine coll

Enzyme histechemistry similar to' that found in eccrine secretory epithelium: positive
reactions, with' succinate: dehydregenase and phoesphorylase

Immunehistochemical reaction against anti-CEA as other eccrine tumors.
Co-expression ol cytokeratin and vimentin as fetal secretory: cells of the ecrine sweat glands

Secretion similar to that of the dark, mucinous; cell of the ecrine coil by electron micrescopy
The findings of extracellular mucin and accumulation of it to form intercellular canaliculi
have alse heen considered! to fiavor ecrine: origin



Mucinous Carcinoma-
[Histepathelogy

DErmall poels o pale-staining
sialemucin separated: By thin
fibrous septa. Small cellular
Islands “float ini the pooelst.

Round or cuboidal cells, with' a
RIgh nuclear:cyteplasmatic
ratio. Some. off them have
vacuolated cytoplasm ferming
ductal lumina.

Infiamatien o atypia nearly:
alsSent.

Recurs locally: metastases
Infrequent:

Treatment of choeice: surgeny.
Moh's surgery.




Questions

PUblic speaking IS
Vel easy.

g
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Dan Quayle (1947 - ), to reporters in 10/88
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