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ABSTRACT
lmmunoglobulin G4-related Dsease (lgG4-BD) is an immune-mediated ,ibroinflammatory diseass lhat affects multiple organs,
resutting in tumefactive lesions andlor organ dysfunction. This chronic, multiorgan inflammatory process is characterised by the
iniltration of tgc4-positive plasma aells and has a variable clinical presentation depending on the organ involved. The present

case series discusses four cases ftwo males and two lemales) ot lgG4-RD invofuing ditferent sites in patients presented to present

lnstitution. The authors revie$/€d forJr cas6s of lgGl-BO, including clinical details, biochemicai, radiological, and histopathological
featules. Ths case sedBs includes IgG4-RD masquerading as meningioma, lgc4-related sclerosing cholangitis, lgG4-BD o, the
thyloid ghnd, and lgc4-RD ol the hcllmal gland. Since lgG4-FlD has non specitic clinical featur€s, histopathobgical aoalysis and
immunohistoGiemistry day a piyotal rob in diagrosk. Despite ils diagnoslic difficulties, earlier recognition is crucial to provent
significant mobidity and extensive fibrosis l€ading to organ failure.

INTRODUCTION
lmmunoglobulin c4-rdatsd Diseaso (lgc4fiD) is a systernic
irnrrureflEdiatsd conditim atfrcthg gly organ. ft $mrnpass€s a
spectrum ot dissases that were considered independst disorders
lor past docades, such as type 1 Autoimmune Pancreatitis (AlP),

retrop€ritoneal fbrosis, Mikulicz ciisease, Riedel lhyrc,iditis, and
t\pertrophic pachyyneningita. lt is ctwacteds€d bytissuo infl arnmation
and fibrolic orrlcornas ['1]. Based on organ irNotvernert, four clinical

drenotypes have be€n definedr i) Pancreaticobiiary dseasei
i0 Retroperitoneal fibrosis with or withoL,t aortitis; iii) H€ad and neck
limited disease; iv) Mikulicz syndro.ne with systernic involvernent

[2-51. Pancreanc, retr@eritoneal, salvary, and laciimal gland

invd\€rnsnt r€p.esent the prototyFical manifestations, but lesions in

the h€ad and neck are less specific, making the differential diagnosis
ctallenging [6,71. Dense infiltration of lg@-positive ptasma cdls is

seen in the involved tissues, with or without elevated plasma levels

o, lg@ i8l. !gG4-RD is a fbroin lammatory condition with a broad
vaiety ot clinical specvum. He€by, the authors presenl iust tour
cas€s, rraqh ol which 1rresffted witir varied clir)ical synrplutns ard
underwent systernalic tr.ork-up to re/eal the exact diagnosis,

CASE SERIES

Case I
A 78-year-ob male patient, diabetic and asthmalic, wdl cmkdled
on trmchodilatoG arxl qal hlpogbrcemic agents, preser ed with a
history of recuning generdised toric-donb sdzjr€s and haadache for
the p6t mqth. He abo r@od€d a fal at his hane ane monh pris,
res-dting in a wound o\rer his dght fore*Ead. pb6|cal examirntim dirj
not reveal aty neurologicd deficits. Radiobgic€lexamination shouEd
a space-occupying lesion in lhe right .ternporal bbe, rneasurirg
about 41-3x40x39 mm, suggosNe o, meningiorna. A CornFr_Jied
Totnography (CT) scan ol the brain rBr'ealed e)(tra-axial extension ot
fre bsim wilh undedymg bone erqdon frable/Frg-i a,b]. Mive
work-up 6ho^€d an €lsated E4dhroqle Sedimer ation Rale (89
ir 1 lr, normat <3O mm). Based on radirogii;al ard
inv€stigations, th6 provisbnai diagnosis was merirKima. Th€
undetw€r{ dght frmto{ernfro.oparieta! craniotorny and
of the rnass, folbwing lvhic*l ths spedmm r,vas rec€i,/ed in
pathology laboratory. Miqosc@y stowed tissue with dense

SryrE aras e$bitod a stodform pattsn. Blood v€ssds ol \rarying

calbre were rDt€d, sho\r.,lng oditeratd lumen with periuasanlar

concerftic fibrosis. Focalty nodular lymphoid awregates w€re seen.
TI|e entire ti$sue was infilhatod by eosinophils in sfreots and, in sorne
argas, by sheets of plasrna cdls and YnplDq,tes. Fibrosis was
highfgtrted wih Massonb trichrcrne stain ffabh/Frg-1c-i]. The pati€nt

resporxled \rell to sut's€quent treatment wit\ p-ednisoone 1 nE/kg
ard dtrod-sparhg imrnrosuppessile ltrerapy. At the lime of
writirE thb report, the patint ws syrnptornatrca$y bett€r with no
tocal naidogbl deficits.
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Gase 2
A ss)r€ar-ou male paliert, ho,i,n to have ctrronb calcific pancrealitb

and unds tEatrnent, presented u/ith colcky abdominai pajn

for th6 past three days. An uhrasound o{ the abdom€n Srcwed

h€patornegaty with illdelir€d het€rog€neous hypoechoic areas

in the right lobe segmert V'\4ll and segnent Vll subcapsularfy,

susticjous of an evolving abacess. Prominent cmtral biiary ducts
$iere dso ,crind, suggestive of Hiary obstn rctkrfl . A Ultrasmography
(.rsc)-guided I\€r Uopsy was p€rformed. Microscopy revealed

liver tissue with architectural distortion. Hepatocytes showed mild

nudear atyfia. Spotty nesosis and portel inflammation with ser'ere

inlerlac€ hepatitis were noted. Th-^ inflammatory cells comprised
plasma celb, neutrwhits, and loam ceBs, Portal sclerosis was
pr€sant with rnarkod Bxp gon of the ib[osed portal area [table/
Frg-2a-d. These tndngs were sugg'estive of lgG4rehed sderosing
cholangitis. He was trealed with systernic steroids and showed
slrnptornatic inwo\rern6r{ after a on€-month course.
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Cas6 3
A s+ycar{kj t€rrlalc patienl with .,iatrctes, adhma, en l .tyslipi.lcrnh
presented with an enlarged thyroid with a nodub in the le{t lobe
lor the pasl six rnonths. Ultrasourd scanning swgested a
multinoduk goit€r ffhyr(*J lmagnE Reportirg ad Data S)6tern

OIRADS-M). She undeMent lotai thyroidectomy with level lV
lymph node dissection. Gros.Cy, the thyn d ranealed a grey-white

solid-q'stic lesion in the left lobe of the thyrcid, tcwards the upper
pde, measudng 3.5x2.7 x1.7 cm fabldFig-3a1. Microsc@ic
e)€rnination o{ both lobes of tl€ ttryud showBd €xt*tsivs arBas

ol fibrosis with man<ed infltration ot chmnic iniammatory calls
composed of shaets o, plasma cells and lyrnphocytes lfabhr'
Fig-3b]. Dense and b,road coll@enous fibrous bands were noled,
sofJaralino lhs th),roid Far€nohyma imo nod(rles, Atronhio follicl€s
and rol[culoysis ffabb,fig-3c] wer6 notsd, atong with toci of
granukf,na co,nposed ot iorcign body giant cefs and @ithdioid
histrocytB around the cdtoid. thic*-$aH blood vassels o,
r?ryjng calibers, scme having obliteraled lum€ns with periJascula,
fibrosis, were aho se€n. Lymph nodes showed rBactive changes
only. Wrth these histological features, a djagnosis of Riedel
thyroidttiMgc4-RD was suggestd, and lgc4-positive dasma
cdls wers id€ntified using the lgG4 irmunohistochemical ma*er
fablB,fig-3d,.

Gase 4
A s3-year-old tffnale patienl presenled with Dainless

E OF

was err'atuated d a p#pherd hospital and clinicalb/ diagnosed with
lymphoma, follouJing which she was reiered to hospital. Excision
was done, and aulhors rec€ived a firm, nodular mass m@suring
2x2x1 c,n: the cLn sectjon of which was homogenous and qrry-
white. Microscopy showed markedty fibrosed lacdmal glands w,ith
extensi\E fibrosis and acinar atrophy. Fihosis sunound€d lhe
ductular el€rn$ts, Prorninent das.na celi irf,ltratbn \rrss not€d,
admixed with tymphocytes and sosinophib Iocalv [abl€/Fig-aa-c].
The plasma celb were positive for lgc4 immunoh jstochemical
staining llable/Fig-4d1. Wth these features, a pessibilrtv of lgc4_
RD v,ras suggested. She was lreated with systerric steroidi lor
a short vrttil€ and was symptornatically better afte&ards.

CUSSION
lobulinc4-reiated Disease (lgc4-RD) was recognised as

th6 lsft qrerd, wtrich she nolbod a year ago aftC h
enlarged to its present size. On examinatjon, the
frm md non t€nder. She was nol on any routinc flredb

jty durjng the oast decade. lt is charactorised by lhe
one or more target oeans by lgc4_positiw dasma
phocytes. Autoimmiune panssatjtis (AlD, which was
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lor'sls ol lqg in 20ol {91. Lat6r, it was postuhtod by Kamisawa T

€t al., that IgG4-BD is a systernic condition afrecting many 6xtra-
pancreatic organs such as hle ducts, gatr bladder, relroperitoneum,

kidneys, breasts, prostate, lungs, and skin [10].

lgc4 constitutes less than 5% ot the total immunoglobulins in

h€althy indMduals and is associatod with both autoimmM€ and

aflergrc diseases r 1 I . The presenc€ ol ele\./ated lgc4 in the serum

is a ureak diagnostic teatwe lor lgG4-FlD, as up to 50% ot patieirts

with lgG4-RD have normai levds, as in one of present cases [12].
However, the cut-off levd for lgc4 of 135 mg/dl has a positive

predictive \.atue for lgG4-BD [1 3] .

Humar Leukocle Antigan (HLA) and non HLA genes seem to
play important robs in th€ palhogsnesis of lgG4-RD. Studies have

raported hig&r trBqu€nci€s o, HLA serotypos DRB1 0405 and
DQB'I 0401 in AlP. Single nucleotid€ polymorphisms (ncluding

C\itoto)dc T-Lymphocyte Ariigen (CTLAI) and lumour nec{osis

factor-abha promots g€nes) in non HLA genes were also linked

to AIP [8]. The exprsslon of Th2 cytokines (lL-a, lL-s, lL-13) and

regulatory cyokines (1L10, TGF-b€ta) was found to be elevated
in AIP and Eca-rehted tubulointorstitiat nephritis [141. lncreased
production of lL-4, lL-s, lL-'13 contributes to peripheral eosinophilia

ard eievafed IEE le,€ls. lncieas€d Fflodticlioj of lgc4 is caused
by lL-10 and can lead to fihrosis by increasing the exprqssion of
the fibrolic cylokine, Transrorming GroMh Factor-beta (TGF-P).

E&arded CD4+ efiector/memory T cdls with a cltoMic phenolype

wer6 toind in lgiG4-RD patienls {81.

The diagnosis o, lgG4-RD is made with an uaderstanding ol clinical,

imaging, $rological, and pathological details [15]. The original

2011 comprehensi\€ diagnostic siteria for lgG4-RD or its revised

2020 \€rsion and the consalsus statement on lgG4-RD pathclogy

for diagnosis [able./Fig-51 [17] are widely used in cftnicaj practice

nowadalis f/,1q. Many prot ems have srisen with these criteria,

including the diffculty in obtaining biopsy samples tom some
patients (AlP or retroperitoneal fibrosis) and the limited sensitivity

and sogcifcity ol serum lgG4 concertEtions. Such problems

have been addressed by organ-specific crileria tcr lgG4-RD [14.
Palients with a pGsible or probat B diagnosis of lgc4-FD could be

Bdi8gnosed try orgar}-speeific crit€aia, and patients wtro tiilled
at leasl one ol the organ-specific criteria can be diagnosed with

definite lgG4-RD [181.

The assessme,'rt idealv starts with a cornphte history &'']d physrcal

exarninatim . Laboratory investigaticms ard apprwiate radiology

svaluation will follow, d@€ndlng on the sito involved. Plasma lgc4

. Dense trnphocyre a.d dasrna c€t in0traion with ft osis

. Ch!.*riTharttadd.,tocadldfF*.'vrrlilgfh{iailididt

level shoulci be clrccked. Enumeratioo ol oirculating plasmablasls

is benefioial, e€pecially in cases wth normal serum lgc4 levels.

Though elevaled levds arc seen in vanous inJlamrnatory condi'tions,

signiticant elevation {>2C00 cellvml) was observed in lgc4 RD

091, Complement levels have shown conelalion with the disease

activw in cases of renal lgG4-RD [20].

i listopallrology is ihe cun€nt "Eold standard" for diagnosis.
Combined with immunohistochernistry, it is a delinitive cornerstone
in e?hJ*ion. The present first case contrihjtes to the fe\ p(luisl.]ed

cases in the literature ef ilrtracranial lgc4-!'elated pseudo-tumours
that masquerade as meningioma. Goulam-Houqsein S et al., have

descrabed supratentorial meningioma-like lesions [9], Authors'
last case adds to the cases c, orbital pathology ot this disease
sp€clrum and is the most frequent ophthalmic manilestation of
the disease.

GONCLUSION(S)
The lgc4-related diseaso is a muhiorgan chronic inflammatGy
process with a yJiddy va!'i€d dinical picture. Earty rBcognition and
therapy are important to prevent serious ineveGible tissue denage.
Hence, a multidiscidinary approach for c€se work-up with a high
index of suspicion on morphological features ls crucial to revoalth€
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1 . Clinicai and radiobsicai fsaturo!

0!e d nlore aEErr8 show ditlsE d loratrsod sw€Ing o a mass or nodule
dEracttitli; ot lgG4AD. h !$gb or$n irvohrrn€rt, lnrElh r}od6 sl.r6&E k
oflili€d.

2 S€robgkal dagnosrE

Se"rn lgc4 b/€5 g.erer thal 1 35 nEld_.

3. Pathological diasnosis

Po$t'/ity lrn two oi thE t\]uovring thr€€ critgria:

. Ratt' d bGaro{iti',B dasna cdsitd;-po{*ivB €akgr€de ttun 40% and
nre nuntoer of bc4{ostiv€ pks.na c€{s grBater thar '1 O pe. ttigh pow€r fdd

ohl€bitrs.. Typical tissus libross, pa(icrlarv storifoam fbosis, or obltdaliv€

Fo M e'o
Defnile:1+2+3

Prcbable: 113

Jq.Fhd ar C&!i:nl drJ oragrl{ic R6€ar.n. a,r)24 ifar. \bl-lStl)l
tss n
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Diagno-sis:

lel fi\)l J{Possiblcrl+2
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