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Abstract
IgG4-related hypophysitis (IgG4-RH) is a rare disease, which can occur singularly or as manifestation of a systemic IgG4-related
disease (IgG4-RD). Less than one hundred cases have been reported in the literature, very few of which were histopathologically
documented. We analyzed the clinical, radiological, and histopathological features of two cases of IgG4-RH, the former observed
in a 66-year-oldman in the context of an IgG4-RD, and the latter affecting a 21-year-old woman, as an isolated lesion. In addition,
we performed a comprehensive review of the previously published histopathologically documented cases of IgG4-RH. Pituitary
samples from both patients showed dense lymphoplasmacytic infiltration, interstitial and storiform fibrosis, and high numbers of
IgG4-positive plasma cells, consistent with IgG4-RH. From the literature review, we retrieved 18 papers reporting a total of 22
cases of histopathologically documented IgG4-RH. The revision of these cases, also including the two reported herein, showed
an equal distribution of IgG4-RH in the two sexes, albeit significant clinico-pathological variation was found between cases
arisen in female and male patients, respectively. In detail, IgG4-RH females were affected in their second-third decade of life,
with a solitary pituitary lesion, low IgG4 serum level, and frequent association with autoimmune disorders. By contrast, IgG4-RH
in men was a disease of the elderly, often in the context of a systemic IgG4-RD, with high IgG4 serum levels. Our study shows
that IgG4-RH, as currently defined, is a clinically heterogenous disease, with different features in the two sexes. Indeed, cases
diagnosed in young women, as our case 2, mostly do not present other evidence of IgG4-RD and might be better classified as
lymphocytic hypophysitis with abundant IgG4+ plasma cells. For this reason, the histopathological examination of the pituitary
lesion, particularly in female patients, may still be useful for a correct differential diagnosis with other variants of primary
hypophysitis.
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Introduction

Primary hypophysitis (PH) is a rare disorder, accounting for
about 0.4% of all diagnoses on surgical samples of pituitary
gland [1]. Histological examination is the gold standard diag-
nostic tool. The most common histological type of PH is lym-
phocytic hypophysitis, which seems to have an autoimmune
etiology and is mostly diagnosed in young women in the peri-
partum period. The second most common histological variant
is granulomatous hypophysitis, which, in its primary form,
has an unknown etiology. Extremely rare forms are
xanthomatous, necrotizing, and IgG4-related hypophysitis.

IgG-4 related disease (IgG4-RD) is a new entity featuring
mass lesions in multiple organs, peculiar inflammatory infil-
trate at histopathological examination, and frequently, but not
always, elevated IgG4 serum levels [2]. Among all the
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possible involved organs, the pituitary gland is a very rare, but
well recognized, target site and IgG4-related pituitary disease
(formerly known as inflammatory pseudotumor or as
lymphoplasmacytic hypophysitis) has been included as a his-
tologic type of PH. In the preoperatory setting, IgG4-related
hypophysitis (IgG4-RH) may mimic proliferative lesions such
as pituitary neuroendocrine tumors or craniopharyngiomas.
On the other hand, at histological examination, it can be
misdiagnosed as other primary or secondary inflammatory
lesions or lymphoproliferative diseases, with important thera-
peutic and prognostic implications. Although the histological
examination of pituitary tissue is the gold standard, the inte-
gration of radiological, serological, and clinical data has been
proposed as an alternative to establish diagnosis by Leporati
and coworkers [3].

Herein, we report two cases of IgG4-RH, arisen respective-
ly in an old man and in a young woman. An accurate review of
the histologically documented cases of IgG4-RH reported in
the English literature has been performed, aiming to a better
definition of the clinico-pathologic features of this recently
recognized and rare entity.

Case histories

Case 1 A 66-year-old male presented at the neurosurgery de-
partment of ASST dei Sette Laghi-University of Insubria,
Varese, Italy, with bilateral deficit in grip and bitemporal
hemianopia. In the suspect of a sellar disease, hormonal status
assessment and cerebral magnetic resonance imaging (MRI)
we r e pe r fo rmed . B lood ana ly s i s s howed mi ld
hyperprolactinemia (PRL 57.8 ng/ml n.v 4.8–23.3), low se-
rum levels of follicle-stimulating hormone (FSH < 0.3 mU/
ml) and luteinizing hormone (LH < 0.3 mU/ml). A 22-mm
craniocaudal sellar and suprasellar expansive lesion, withmild
depression of the sellar floor and compression of the optic
chiasm, was observed at the cerebral MRI (Fig. 1). A non-
functioning (NF) pituitary neuroendocrine tumor was hypoth-
esized and the patient underwent endonasal endoscopic
transsphenoidal surgery (TSS). The surgical sample was sent
to the pathology department and a diagnosis of a possible
IgG4-RH was formulated. Post-operatively, the patient devel-
oped panhypopituitarism with persistent hypogonadotropic
hypogonadism with undetectable testosterone, central hypo-
thyroidism (TSH 0.2 mU/L, FT4 0.7 ng/dl), GH deficiency
(IGF-1 50 ng/ml), central hypocortisolism (cortisol <
0.3 ng/ml after a single day of HC suspension),
hypoprolactinemia (PRL 0.5 ng/ml), and diabetes insipidus.
The post-operative MRI after gadolinium injection showed
neither residual mass, nor chiasmatic compression. Three
months after diagnosis, 18FDG-PET showed a metabolically
active lesion in the right upper pulmonary lobe with hyperme-
tabolism. Lung biopsy documented IgG4-RD. The patient is

alive after 18 months from the diagnosis, with no further
lesion.

Case 2 A 21-year-old female presented at the neurosurgery
department of the University Hospital of Lausanne,
Switzerland, for blurred vision and headaches, associated with
galactorrhea, and oligomenorrhea. An isolated mild
hyperprolactinemia (35 μg/l, norm 4.2–21 μg /l) was ob-
served. Cerebral MRI showed a 16 × 24 × 11 mm intrasellar
mass with suprasellar extension and compression of the optic
chiasm (Fig. 2a). A pituitary neuroendocrine tumor was
suspected. Because of the visual symptoms, confirmed by
the ophthalmological evaluation, the patient underwent an
endonasal endoscopic TSS. A gross total resection was per-
formed (Fig. 2b). The surgical sample was sent to the
Pathology Institute, where an IgG4-RH was diagnosed.
After the diagnosis, a systemic work-up was performed in-
cluding the dosage of serum level of TSH, FT4, prolactin,
IGF-1, and IgG4, all within reference ranges. The gonadotrop-
ic axis was not interpretable because of oral contraception. At
1-year follow-up, the patient had no hormonal substitution
and no diabetes insipidus. A biopsy of a minor salivary gland
and a thoraco-abdominal CT scan were also performed and
were negative for other localizations of the disease.

Materials and methods

Histopathological review

Formalin-fixed and paraffin-embedded histological sam-
ples of the two cases of IgG4-RH were collegially

Fig. 1 Pre-operative brain MRI, T1 coronal view, after gadolinium
injection shows sellar and suprasellar lesion with optic chiasma
compression
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reviewed by two expert endocrine pathologists (SU and
SLR) and a neuropathologist (J-PB). The following pa-
r ame t e r s we r e d e f i n ed : p r e s e n c e / ab s enc e o f
lymphoplasmacytic infiltration; presence/absence of eo-
sinophil granulocytes; presence/absence of storiform fi-
brosis; presence/absence of obliterative phlebitis;
presence/absence of phlebitis, not otherwise specified;
absolute number of IgG4-positive plasma cells per high
power field (HPF, × 400); IgG4-positive/IgG-positive
(IgG4+/IgG+) plasma cell ratio (percentage).

Review of the literature

The PubMed database of the National Center for
Biotechnology Information (NCBI) of the US National
Library of Medicine was searched using the following string:
hypophysitis [AND] IgG4. All articles written in English and
including the histopathological evaluation of the pituitary le-
sion were selected. For each article, the reported cases were
singularly identified and, for each case, the following param-
eters were considered: sex, age, presenting symptoms, MRI,
pituitary hormonal levels, extrapituitary localization, IgG4 se-
rum levels, therapy, and histological features as detailed in the
previous section.

Statistical analysis

Associations in 2-way tables were tested for statistical signif-
icance using the Fisher exact test (2-tail). The analyses were
performed using GraphPad Prism V5.0 software. A p value ≤
0.05 was considered as statistically significant.

Results

Histopathological review

The two cases showed very similar histopathological features.
We observed pituitary tissue largely obliterated by an abun-
dant lymphoplasmacellular infiltrate, with interspersed eosin-
ophilic granulocytes (Fig. 3a). Lymphoid follicular structures
were focally observed (Fig. 3b) and a thickening of reticulin
fibers, with focal formation of storiform collagen fibrosis, was
seen (Fig. 3c, d). High numbers of well differentiated, poly-
typic (with a normal kappa/lambda ratio) plasma cells were
present in both cases (Fig. 4a, b). The vast majority of plasma
cells were immunoreactive for the gamma chain of immuno-
globulins (IgG), and a significant proportion of them
expressed IgG4. More specifically, the absolute number of
IgG4+ plasma cell was higher than 10 per HPF, and the per-
centage over the total amount of IgG+ plasma cells was higher
than 40% (Fig. 5a, b). At the end of the collegial histopatho-
logical review, a unanimous diagnosis of IgG4-RH was
reached for both cases.

Review of the literature

From the PubMed data base, we retrieved 18 papers, reporting
a total of 22 histopathologically documented cases of IgG4-
RH, published from 2007 to 2018 [3–20]. Details regarding
clinico-pathological features of cases, including our two, are
given in Tables 1 and 2.

In summary, an equal sex distribution of the disease was
observed (12 males and 12 females). Female patients were

Fig. 2 a Pre-operative brain MRI, T2 coronal view, after gadolinium
injection shows sellar and suprasellar lesion (star) with optic chiasma
compression (arrow). b Post-operative MRI T2 coronal view after gado-
linium injection shows gross total resection without residual mass (star)
and without chiasmatic compression (arrow)
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significantly younger than males, with a mean age of 28.5
(range 14–58) vs 62.4 years (range 40–77) (p < 0.0001).
From a clinical point of view, patients presented with mass

symptoms (visual defects, headache, nausea, and vomiting),
general symptoms (malaise, fatigue, anorexia, fever), or signs
of endocrine dysfunction. At MRI, a discrete mass lesion of

Fig. 3 Histological aspects of our
case 1 (case 23 in Table 1).
Pituitary parenchyma is
completely replaced by dense in-
flammatory infiltrate with abun-
dant lymphoplasmacytic compo-
nent (a), lymphoid follicles (b)
and focal dense fibrosis (c and d).
(H&E, × 100 and × 200; Gomori
stain, × 200)

Fig. 4 Immunostains for kappa
(a) and lambda (b) chains of
immunoglobulins show absence
of monotypic restriction in
plasma cells (immunoperoxidase
with hematoxilin contrast, × 200)
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the pituitary gland or of the sellar region was described in 17
patients, raising the suspect of a tumor. In the remaining 7
cases, a swelling of the pituitary gland, of the stalk, or of the
infundibulum was present, leading to a radiological diagnosis
of an inflammatory process. At blood examination, pituitary
hormones levels were decreased in virtually all cases, with
deafferentation hyperprolactinemia in three patients. No sex
distinction was found either in the clinical presentation, or in
the imaging of the disease.

The histopathologic findings always included dense
lymphoplasmacytic infiltrate and a IgG4+/IgG+ plasma cell
ratio > 10%with an absolute number of IgG4+ x HPF > 10. In
a consistent number of cases, the other morphologic criteria
for IgG-RD [2] were either not met or not looked for. In detail,
storiform fibrosis was reported in 9 cases, increased eosino-
philic count in 8 cases, and lymphoid follicles in 2 cases,
whereas phlebitis, obliterative or not, was never reported.
Available data about the histopathological features and plasma
cell count were insufficient to compare female versus male
patients.

IgG4 serum levels were normal in 13 out of the 19 patients
in which they were assessed. It is worth to note that, of the six
patients with increased serum IgG4 levels, only one was
female.

The follow-up of the patients demonstrated that IgG-RH
was not part of a systemic IgG4-RD in more than a half of the
cases. Interestingly, only one of the female patients showed an

extrapituitary localization of IgG4-RD, whereas five out of the
twelve men presented IgG4-RD in extrapituitary organs. Post-
operatory therapy always included corticosteroids, with only
one non-treated case. Two patients were administered with
rituximab and an additional one received azacitidin. There
were no deaths of disease.

Discussion

IgG4-RH is a recently identified type of primary hypophysitis
and is traditionally considered as a pituitary localization of
systemic IgG4-RD, an immune-mediated disease firstly de-
scribed in the pancreas and then observed in a variety of body
sites [2]. Considering both English and Japanese literature,
less than 90 cases of IgG4-RH have been reported since
2004, when the first case was published [21]. Based on the
need of a pre-operative diagnosis, in order to avoid complica-
tion of transsphenoidal surgery, Leporati and coworkers pro-
posed new diagnostic criteria, in which histopathological ex-
amination is not mandatory, provided that radiological, sero-
logical, and/or clinical specific criteria are met [3].
Consequently, histologically proven cases are extremely rare
and specific morphological criteria for pituitary involvement
in the course of IgG4-RD are not definitively clarified, yet.

In the present paper, we have described two cases of IgG4-
RH and reviewed the English literature regarding IgG4-RH

Fig. 5 Immunostains for IgG (a)
and IgG4 (b) show an IgG4/IgG
ratio > 40%, with > 50 IgG4+
plasma cells xHPF
(immunoperoxidase with
hematoxilin contrast, × 200)

Virchows Arch (2019) 475:373–381 377



Ta
bl
e
1

C
lin

ic
al
fe
at
ur
es

of
24

ca
se
s
of

Ig
G
4-
R
H

A
ut
ho
r

Se
x

A
ge

Si
gn
s
an
d
sy
m
pt
om

s
Im

ag
in
g
(M

R
I)

E
nd
oc
ri
ne

si
gn
s

an
d
sy
m
pt
om

s
Fu

rt
he
r
lo
ca
liz
at
io
ns

T
he
ra
py

Ig
G
4
se
ru
m

1
W
on
g
[4
]

M
77

V
is
ua
ld

ef
ec
ts

P
itu

ita
ry

m
as
s

H
yp
og
on
ad
is
m

Pa
nc
re
as
,g
al
l-
bl
ad
de
r

N
D

In
cr
ea
se
d

2
O
sa
w
a
[5
]

M
74

V
is
ua
ld

ef
ec
ts
,t
hi
rs
t,
fa
tig

ab
ili
ty

S
w
el
lin

g
of

pi
tu
ita
ry

in
fu
nd
ib
ul
um

D
ia
be
te
s
in
si
pi
du
s,

(h
yp
er
na
tr
em

ia
)

N
D

C
or
tic
os
te
ro
id
s

N
or
m
al

3
L
ep
or
at
i[
3]

M
75

H
ea
da
ch
e

Pi
tu
ita
ry

en
la
rg
em

en
t,

st
al
k
th
ic
ke
ne
d
an
d
a

de
ns
e
m
as
s
w
ith

in
sp
he
no
id
al
si
nu
s
w
ith

er
os
io
n
of

th
e
se
lla
r
fl
oo
r

H
yp
op
itu

ita
ri
sm

Sp
he
no
id
al
si
nu
s

C
or
tic
os
te
ro
id
s

In
cr
ea
se
d

4
H
si
ng

[6
]

M
66

G
en
er
al
sy
m
pt
om

s
S
el
la
r
m
as
s

H
yp
op
itu

ita
ri
sm

L
un
g,
pl
eu
ra
,

m
ed
ia
st
in
um

C
or
tic
os
te
ro
id
s

N
D

5
H
at
to
ri
[7
]

M
55

V
is
ua
ld

ef
ec
ts

S
w
el
lin

g
of

pi
tu
ita
ry

gl
an
d
an
d
st
al
k

N
on
e

N
D

C
or
tic
os
te
ro
id
s

In
cr
ea
se
d

6
K
ho
ng

[8
]

F
33

Se
co
nd
ar
y
am

en
no
rh
ea

S
el
la
r
m
as
s

H
yp
op
itu

ita
ri
sm

N
D

N
D

N
or
m
al

7
C
ap
ut
o
[9
]

M
40

L
et
ha
rg
y,
po
ly
ur
ia
,p
ol
yd
yp
si
a

Se
lla
r
m
as
s

H
yp
op
itu

ita
ri
sm

,
di
ab
et
es

in
si
pi
du
s

L
ac
ri
m
al
gl
an
ds

C
or
tic
os
te
ro
id
s,

az
at
hi
op
ri
ne

In
cr
ea
se
d

8
S
os
a
[1
0]

F
25

Se
co
nd
ar
y
am

en
no
rh
ea

S
el
la
r/
su
pr
as
el
la
r
m
as
s

H
yp
er
go
na
di
sm

,
hy
pe
rp
ro
la
ct
in
em

ia
N
D

C
or
tic
os
te
ro
id
s

N
D

9
F

37
C
ep
ha
le
a,
am

en
or
rh
ea
,

po
ly
di
ps
ia
,p
ol
yu
ri
a

Se
lla
r/
su
pr
as
el
la
r
m
as
s

H
yp
og
on
ad
is
m
,

hy
pe
rp
ro
la
ct
in
em

ia
N
on
e

C
or
tic
os
te
ro
id
s

N
or
m
al

10
N
ga
os
uw

an
[1
1]

M
43

Se
iz
ur
es
,h
yp
op
itu

ita
ri
sm

,
lib

id
o
lo
ss
,a
ph
as
ia
,h
is
to
ry

of
(s
in
ce

2
ye
ar
s)
he
ad
ac
he
,

de
cr
ea
se
d
ap
pe
tit
e,
co
ld

in
to
le
ra
nc
e,
10

kg
w
ei
gh
t

lo
ss
,m

al
ai
se

S
el
la
r/
su
pr
as
el
la
r
m
as
s

H
yp
op
itu

ita
ri
sm

N
on
e

C
or
tic
os
te
ro
id
s

N
or
m
al

11
D
ec
ke
r
[1
2]

F
16

Po
ly
ur
ia
,P

ol
yd
ip
si
a

S
ol
id
o-
cy
st
ic
se
lla
r/

su
pr
as
el
la
r
m
as
s

D
ia
be
te
s
in
si
pi
du
s

N
on
e

C
or
tic
os
te
ro
id
s

N
or
m
al

12
A
nn
o
[1
3]

M
76

G
en
er
al
sy
m
pt
om

s
S
w
el
lin

g
of

st
al
k
an
d

an
te
ri
or

pi
tu
ita
ry

gl
an
d

H
yp
op
itu

ita
ri
sm

,
hy
pe
rp
ro
la
ct
in
em

ia
N
on
e

C
or
tic
os
te
ro
id
s

N
or
m
al

13
G
u
[1
4]

M
57

E
ye

sw
el
lin

g
an
d
re
dn
es
s,

vi
su
al
de
fe
ct
s,
m
al
ai
se
,

po
or

ap
pe
tit
e,
co
ld

in
to
le
ra
nc
e,
w
ei
gh
tl
os
s

se
lla
r
m
as
s
an
d
cy
st
s
in

st
al
k

H
yp
op
itu

ita
ri
sm

M
ul
tip

le
fo
ca
lit
y

(i
nt
ra
cr
an
ic
,

sa
liv

ar
y
gl
an
ds
,

si
nu
na
sa
lis
,c
he
st
,

ga
ll-
bl
ad
de
r,

co
lo
n-
re
ct
um

)

C
or
tic
os
te
ro
id
s,

ri
tu
xi
m
ab

In
cr
ea
se
d

14
H
ad
jig

eo
rg
eu

[1
5]

F
29

V
is
ua
ld

ef
ec
ts

S
ol
id
o-
cy
st
ic
se
lla
r
m
as
s

N
D

N
on
e

C
or
tic
os
te
ro
id
s,

m
yc
op
he
no
la
te
-m

of
et
il

In
cr
ea
se
d

15
M
ur
ph
y
[1
6]

F
58

Fa
tig

ue
,s
le
ep

pr
ob
le
m
,

he
ad
ac
he

P
itu

ita
ry

gl
an
d
an
d

st
al
k
en
la
rg
em

en
t

H
yp
og
on
ad
is
m
,d
ia
be
te
s

in
si
pi
du
s

N
on
e

C
or
tic
os
te
ro
id
s

N
or
m
al

16
R
ot
on
do

[1
7]

M
49

Fe
ve
r,
he
ad
ac
he
,a
dy
na
m
ia

P
itu

ita
ry

gl
an
d
an
d

st
al
k
en
la
rg
em

en
t

H
yp
op
itu

ita
ri
sm

,d
ia
be
te
s

in
si
pi
du
s

N
on
e

C
or
tic
os
te
ro
id
s

N
D

17
F

36
H
ea
da
ch
e,
na
us
ea
,v
om

iti
ng
,

ne
ur
ol
og
ic
sy
m
pt
om

s
S
el
la
r-
su
pr
as
el
la
r
m
as
s

w
ith

a
cy
si
tic

cr
an
io
ca
ud
al
co
m
po
ne
nt

H
yp
op
itu

ita
ri
sm

Sa
liv

ar
y
gl
an
ds

N
on
e

N
or
m
al

378 Virchows Arch (2019) 475:373–381



with histopathological documentation.We retrieved a total of
24 cases, including our two, and we attempted a meta-
analysis of their clinico-pathological and histological
features.

We observed an equal distribution of the disease in the two
sexes. This result is contrasting with the diffuse opinion that
IgG4-RH is a disease of older males. However, if we look
more carefully at the previously reported data on this topic,
we find that the male-to-female ratio ranges from 9.3:1 [22],
to slightly more than 2:1 [3] in different series. Interestingly,
the lowest figures are reported in studies including only, or
mainly, histologically proven cases. Intriguingly, the age of
diagnosis was significantly lower in females, presenting theT
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Table 2 Summary of the clinico-pathological features of 24 IgG4-RH

N = 24

Sex Males 12
Females 12

Age Mean 45 years (M, 62.4; F, 28.5)
Range 14–77 years (M, 40–77; F, 14–58)

Symptoms Mass symptoms 14
Polyuria and polydipsia 4
Endocrine symptoms 5
General symptoms 7

MRI Sellar/suprasellar mass 14
Pituitary/infundibular/stalk swelling 10

Pituitary function Hypopitutarism 16
Hyperprolactinemia 4
Diabetes insipidus 5
Normal 1
Not determined 2

Histopathology of
the pituitary lesion

Lymphoplasmacytic infiltrate 24
Lymphoid folllicles 2
Storiform fibrosis 9
Obliterative phlebitis none
Phlebitis, NOS none
Eosinophils 8
Incremented IgG4 plasma cells 21

Extrapituitary localization None 13
Salivary/lacrimal glands 3
Biliary tract 2
Chest 2
Retroperitoneum 2
Pancreas 1
Eyes 1
Colon 1
Not determined 4

IgG4 serum levels Normal 14
Elevated 7
Not determined 3

Therapy Steroid alone 17
Steroid plus rituximab 2
Steroid plus azacitidine 1
Steroi plus Mycophenolate-mofetil 1
None 2
Not determined 2
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disease in their third and fourth decade, than in males, with
mean age around 60 years. These data, in association with the
fact that at least one female patient developed IgG4-RH soon
after delivery [18] and another one had multiple sclerosis [19],
suggest the possibility that a number of hypophysitis affecting
young female patients may have been misdiagnosed in the
past as autoimmune lymphocytic hypophysitis, when either
IgG4-RHwas not recognized as an entity or diagnostic criteria
were not well defined. Indeed, Bernreuther and coworkers
retrospectively revised a series of 29 cases of primary
hypophysitis, originally diagnosed as lymphocytic
hypophysitis, granulomatous hypophysitis, and hypophysitis,
not otherwise specified, and showed that more than 40% of
cases could be re-classified as IgG4-RH, based on the stan-
dard morphological and immunohistochemical criteria [23].
On the other hand, a Japanese study has recently suggested
that IgG4-RH may recognize at least in part, an autoimmune
pathogenetic mechanism [24].

Another important difference between male and female
patient was that the involvement of multiple sites by IgG4-
RD was almost exclusively present in men, whereas only one
female patient showed the concomitant presence of IgG4-RD
in the pituitary and in the salivary glands. In addition, only one
female patient presented elevated IgG4 serum levels post-op-
eratively, whereas half of the males had high IgG4 serum
levels, although corticosteroid therapy was administered to
all patients, with no sex distinction. As far as other clinico-
pathological features are concerned, we confirm, as previously
reported by others, that, in most cases, signs and symptoms of
IgG4-RH are consequent to mass effects, rather than to alter-
ations of the pituitary-dependent hormonal axis. No differ-
ences were noted in the two sexes.

The revision of the histopathological features of histologi-
c a l l y p r o v e n I gG4 -RH h i g h l i g h t e d t h a t t h e
lymphoplasmacellular infiltrate with high numbers of IgG4-
positive plasma cells was the corner stone of the morpholog-
ical diagnosis. The quantification of the plasma cells infiltrate
was not always precise, and it was frequently indicated as > 10
IgG4+ plasma cells per HPF. In many cases, absolute values
higher than 40 were reported, but data are too poor to effec-
tively compare groups of cases. Other histopathological
criteria used in the diagnosis of IgG4-RD [2], such as
storiform fibrosis, eosinophilic infiltrate, and phlebitis, were
mostly not specified. In our two cases, indeed, we observed
both eosinophilic infiltrate and storiform fibrosis, with no dis-
tinction between the old man and the young woman. Phlebitis
was not observed.

Our meta-analysis of the 24 histologically proven IgG4-
RH reported in the English literature suggests that this entity,
as currently defined, may encompass at least two different
diseases: one arising in men in their sixties, mostly as part of
a systemic IgG4-RD, with high IgG4 serum levels and in-
volvement of other organs, and the other occurring in young

women, possibly in an autoimmune context. Interestingly, a
recent study by Shikuma and coworkers, including a revision
of published cases diagnosed using Leporati’s criteria [3],
highlighted some clinico-pathological differences between
IgG4-RH arising in males and females, partially anticipating
our results [25]. As a whole, these data elicit a reconsideration
of the boundaries of IgG4-RH. In particular, the role of the
absolute number of IgG4+ plasma cells and/or of the IgG4+/
IgG+ ratio as the sole histopathological criterion to establish
the diagnosis should possibly be revised. In fact, one could
speculate that abundant IgG4-containing plasma cells in the
pituitary gland are a feature of conventional lymphocytic
hypophysitis that occurs in young women who have other
autoimmune disorders and no features of IgG4-RD. In this
view, our analysis suggests that the diagnosis of IgG4-RD
should be cautious in the pituitary gland and recommends that
it should only be made conclusively when other manifesta-
tions are present, such as involvement of other organs and/or
elevated serum IgG4.

We think that these preliminary and retrospective consider-
ations may shed new light on this rare disease. A prospective,
multicenter, study on new cases of IgG4-RH including the
thorough clinical, serological, histopathological, and immuno-
histochemical analysis of male and female patients is advis-
able to get a deeper insight into this topic.
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