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Abstract 

Background Eosinophilic angiocentric fibrosis (EAF) is a rare inflammatory lesion, especially in orbit. EAF is believed 
to be related to IgG4-related disease (IgG4-RD), but the clinical manifestations of systemic involvement are relatively 
rare and easy to be confused with tumors or other inflammatory diseases. Histopathological examination is the most 
important way of its diagnosis and differentiation.

Case presentation We presented a 55-year-old female patient presented with recurrent swelling of the right lower 
eyelid for more than 2 months. The pathological diagnosis was EAF. Positive immunostaining for IgG, CD34, κ, and λ, 
while negative immunostaining for IgG4.

Conclusions Complete surgical resection is the preferred treatment, histopathological examination is the main 
diagnostic standard.

Keywords Eosinophilic angiocentric fibrosis, IgG4-related disease, Histopathological examination, Diagnosis, Case 
report

Introduction
Eosinophilic angiocentric fibrosis (EAF) is a rare and 
slow progressive inflammatory disease. The main sites 
of involvement are the nasal cavity and sinuses, although 
rare cases can also occur in the orbit, upper respiratory 
tract, gingiva, and brain [1–4]. The etiology and patho-
genesis of this disease are still unclear, and its clinical 
manifestations are nonspecific and diverse, making it 
easy to confuse with orbital inflammatory lesions or neo-
plastic lesions in diagnosis. In this paper, we report a case 
of orbital EAF and summarize the clinical characteristics 

of the disease based on the literature to provide a refer-
ence for clinical diagnosis and treatment.

Case presentation
A 55-year-old female patient presented with recurrent 
swelling of the right lower eyelid for more than 2 months. 
She had a history of hypertension and hysterectomy. 
Ophthalmic examination showed binocular visual acuity 
of 1.0, normal intraocular pressure, and normal anterior 
ganglium and fundus. The tumor, which was tough, pain-
less, and movable, was palpable near the zygomatic arch 
of the lower right eyelid. Laboratory examination showed 
the patient to be negative for syphilis antibody. Orbital 
magnetic resonance imaging (MRI) showed oval-like T1 
and slightly shorter T2 signal shadows in the lower quad-
rant of the right outer orbit, with clear boundaries and 
significantly enhanced annular edges (Fig. 1A, B). To clar-
ify the nature of the lesion, we removed the right orbital 
mass under general anesthesia with the patient’s consent. 
The tumor was completely dissected during surgery. It 
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was 1.6 × 1.0 × 1.0 cm in size, gray, and homogeneous, 
with a clear boundary (Fig. 2A, B).

Histopathology
Histopathological examination of the resected mass 
showed infiltration of lymphocytes, plasma cells, and 
eosinophils in and around the vascular wall; fibrous-tis-
sue hyperplasia; and fibrotic vascular-wall changes like 
onionskin, consistent with eosinophilic vascular-center 
fibrosis (Fig. 3A-F). Immunochemical (IHC) results were 
as follows: negative for immunoglobulin G4 (IgG4) and 
positive for IgG, CD34, κ, and λ. The patient took oral 
methylprednisolone after surgery, and the dosage was 
gradually reduced over the subsequent 3 months. Postop-
erative recovery was good, and no tumor recurrence was 
observed during 1-year follow-up.

Discussion
Orbital EAF progresses slowly. Its various clinical mani-
festations include diffuse inflammatory lesions or local-
ized mass lesions, causing it to be easily misdiagnosed as 

other diseases. It is also invasive, spreading easily to sur-
rounding tissues and often causing bone damage, making 
timely diagnosis and treatment very necessary.

With this in mind, we collected a total of 18 cases of 
orbital EAF via a literature search and combined them 
with the above-described case for analysis to summa-
rize the clinical characteristics of the disease [5–18]. Of 
the 18 cases, 6 involved naso-orbital–communication 
lesions and 12 involved localized orbital lesions (Table 1). 
Average age of onset was 47.67 ± 12.70 years. There were 
nine males and nine females for a male: female ratio of 
1:1, indicating no significant gender difference. However, 
some studies have shown that women are more prone to 
EAF [11, 19]. The disease is commonly monocular in inci-
dence, but binocular cases can also occur; the monocu-
lar: binocular ratio is 7:1. In 12 cases (66.7%), lesions 
were located in the orbit; in 2 (11.1%), they were in the 
lacrimal gland; and in 1 case each (5.6%), they were in 
the eyelid, conjunctiva, epicanthus and rectus. The main 
clinical manifestations were eyelid, orbital, or conjuncti-
val swelling in ten cases (66.7%); eyeball protrusion in five 

Fig. 1 MRI images of the orbit. A Orbital T2-weighted image (T2WI) shows clear tumor boundaries and slightly short T2 signal. B Enhanced orbital 
MRI scan shows significant enhancement of the tumor

Fig. 2 General appearance of the mass. A Clear boundary. B Profile
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(33.3%); tearing, eyeball displacement, and headache in 
three (20.0%); and eye pain, limited eye movement, and 
vision loss in two (13.3%). Nasal congestion, nasal bleed-
ing, loss of smell and other symptoms can also be asso-
ciated with naso-orbital communication lesions. Studies 
have shown that nasal congestion is the most common 
symptom of nasal EAF, appearing in about 66.7% of 
cases [1]. Six cases had extraocular-muscle involvement, 
mostly of the internal rectus muscle. Six cases involved 
periorbital soft tissue, five involved bone destruction, two 
involved the optic nerve, and one involved the sclera.

EAF is believed to be a manifestation of IgG4-related 
disease (IgG4-RD) [3]. Chew et  al. showed that about 
30% of EAF meets the IgG4-RD standard of the 2019 
European League Against Rheumatism (EULAR)/

American College of Rheumatology (ACR) classification 
scheme [4]. Of the 18 cases of EAF we reviewed, 3 had 
increased serum IgG4 levels, 5 had normal serum IgG4 
levels, and serum IgG4 levels in the remaining 10 were 
unknown. Expression of IgG4 in tissues was increased 
in 10 cases, with the ratio of IgG4: IgG as high as 80%; 
it was normal in 2 cases and unknown in the remaining 
6 cases. Antineutrophil cytoplasmic antibody (ANCA) 
was negative in 13 cases. We can therefore see that not 
all EAF is accompanied by increased IgG4 expression and 
local lesions are more common. In our case, IHC staining 
showed negative IgG4 expression, lesions were confined 
to the orbit, and no other parts of the eye or other bodily 
organs were involved. None of these findings supported a 
diagnosis of IgG4-RD.

Fig. 3 Histopathological results for the lesion. A Fibrous-tissue hyperplasia is present, and the vascular wall shows scallion skin–like fibrotic changes. 
B Some of the fibrotic areas may be joined. C Additional infiltration of lymphocytes, plasma cells, and eosinophils in and around the vascular wall. D 
Positive expression of CD34 outlines the vascular endothelium. E Positive expression of IgG. F Negative expression of IgG4



Page 4 of 8Liu et al. Diagnostic Pathology           (2023) 18:30 

Ta
bl

e 
1 

C
lin

ic
al

 fe
at

ur
es

 o
f 1

7 
ca

se
s 

of
 o

rb
ita

l E
A

F

Ca
se

A
ge

G
en

de
r

La
te

ra
lit

y
Po

si
tio

n
Cl

in
ic

al
 

fe
at

ur
es

D
es

tr
uc

tio
n

Se
ru

m
 Ig

G
4

Ti
ss

ue
 Ig

G
4

A
N

CA
Tr

ea
tm

en
t

Pr
og

no
si

s
Fo

llo
w

-u
p

O
ur

 c
as

e
55

Fe
m

al
e

Ri
gh

t
O

rb
ita

l m
as

s
Ey

el
id

 s
w

el
lin

g
N

on
e

N
eg

at
iv

e
N

eg
at

iv
e

N
eg

at
iv

e
Su

rg
er

y+
gl

uc
oc

or
tic

oi
d

N
o 

re
cu

rr
en

ce
2 

m
on

th
s

H
ee

da
ri 

[5
]

69
M

al
e

Le
ft

M
ed

ia
l o

rb
ita

l 
m

as
s

Pe
rio

rb
ita

l 
ed

em
a,

 n
on

-
ax

ia
l p

ro
pt

os
is

 
an

d 
la

te
ra

l 
gl

ob
e 

di
sp

la
ce

-
m

en
t, 

lim
ite

d 
ab

du
ct

io
n

M
ed

ia
l o

rb
ita

l 
w

al
l, 

in
fe

rio
r 

re
ct

us
, m

ed
ia

l 
re

ct
us

 m
us

cl
es

N
eg

at
iv

e
Po

si
tiv

e,
 

40
–4

5%
N

eg
at

iv
e

Su
rg

er
y+

gl
uc

oc
or

tic
oi

d
N

o 
re

cu
rr

en
ce

4 
m

on
th

s

M
an

sfi
el

d 
[6

]
37

Fe
m

al
e

Le
ft

La
te

ra
l o

rb
ita

l 
m

as
s

Pe
rio

rb
ita

l 
sw

el
lin

g
Sc

le
ra

l t
hi

ck
en

-
in

g
N

eg
at

iv
e

Po
si

tiv
e,

 <
 1

0%
N

eg
at

iv
e

Bi
op

sy
+

 g
lu

co
co

rt
ic

oi
ds
+

 
rit

ux
im

ab
+

 m
et

ho
tr

ex
at

e 
/ 

az
at

hi
op

rin
e

M
ul

tip
le

 
re

cu
rr

en
ce

18
 m

on
th

s

O
ku

ya
m

a 
[7

]
55

Fe
m

al
e

Bi
la

te
ra

l
U

pp
er

 e
ye

lid
 

co
nj

un
ct

iv
as

Co
nj

un
ct

iv
al

 
sw

el
lin

g
N

on
e

17
9 

m
g/

dl
Po

si
tiv

e,
 4

5%
–

Su
rg

er
y

N
o 

re
cu

rr
en

ce
6 

m
on

th
s

Le
ga

re
 [8

]
58

M
al

e
Le

ft
O

rb
it 

an
d 

si
nu

se
s 

ill
us

-
tr

at
ed

 a
 s

ol
id

 
m

as
s

Ey
el

id
 s

w
el

lin
g

N
as

al
 s

of
t 

tis
su

e,
 m

ed
ia

l 
pe

rio
rb

ita
l s

of
t 

tis
su

e,
 b

on
y 

na
sa

l d
es

tr
uc

-
tio

n,
 n

as
al

 
se

pt
um

 a
nd

 
an

te
rio

r n
as

al
 

ca
vi

ty
 m

uc
os

a

–
Po

si
tiv

e
N

eg
at

iv
e

Su
rg

er
y+

gl
uc

oc
or

tic
oi

d/
 

rit
ux

im
ab

Re
m

is
si

on
6 

m
on

th
s

G
or

os
tis

 [9
]

61
M

al
e

Ri
gh

t
Et

hm
oi

do
-

or
bi

ta
l m

as
s

Vi
su

al
 lo

ss
, 

pa
in

, p
ro

pt
os

is
, 

ey
el

id
 o

ed
em

a,
 

he
ad

ac
he

, 
na

sa
l o

bs
tr

uc
-

tio
n

Ip
si

la
te

ra
l 

et
hm

oi
da

l 
ai

r c
el

ls
 a

nd
 

op
tic

 n
er

ve
, 

th
e 

pe
rio

rb
ita

l 
fa

t, 
os

te
ol

ys
is

 
of

 th
e 

la
m

in
a 

pa
py

ra
ce

a,
 

m
ed

ia
l o

cu
lo

-
m

ot
or

 m
us

cl
es

>
 1

35
 m

g/
dl

Po
si

tiv
e,

>
 4

0%
–

Su
rg

er
y+

gl
uc

oc
or

tic
oi

d/
da

ps
on

e,
 

Su
rg

er
y+

gl
uc

oc
or

tic
oi

d/
 

rit
ux

im
ab

Re
cu

rr
en

ce
 

(5
 ye

ar
s 

la
te

r),
 

re
m

is
si

on

6 
ye

ar
s

C
he

n 
[1

0]
32

Fe
m

al
e

Le
ft

U
pp

er
 e

ye
lid

 
le

si
on

Bl
ee

di
ng

, 
itc

hi
ng

, c
le

ar
 

di
sc

ha
rg

e,
 

he
ad

ac
he

s

Bi
la

te
ra

l p
re

se
-

pt
al

 s
of

t t
is

su
e 

sw
el

lin
g,

 m
ax

il-
la

ry
 s

in
us

es
, 

na
sa

l c
av

ity

N
eg

at
iv

e
Po

si
tiv

e，
10

%
N

eg
at

iv
e

Su
rg

er
y+

gl
uc

oc
or

tic
oi

d/
 

rit
ux

im
ab

Re
m

is
si

on
6 

m
on

th
s



Page 5 of 8Liu et al. Diagnostic Pathology           (2023) 18:30  

Ta
bl

e 
1 

(c
on

tin
ue

d)

Ca
se

A
ge

G
en

de
r

La
te

ra
lit

y
Po

si
tio

n
Cl

in
ic

al
 

fe
at

ur
es

D
es

tr
uc

tio
n

Se
ru

m
 Ig

G
4

Ti
ss

ue
 Ig

G
4

A
N

CA
Tr

ea
tm

en
t

Pr
og

no
si

s
Fo

llo
w

-u
p

Fa
ra

m
ar

zi
 [1

1]
35

M
al

e
Le

ft
M

ed
ia

l c
an

th
al

 
re

gi
on

 m
as

s, 
m

ax
ill

ar
y 

si
nu

s 
m

as
s

Pr
og

re
ss

iv
e 

or
bi

ta
l s

w
el

l-
in

g 
，

le
ft

 
ep

ip
ho

ra
, 

pr
op

to
si

s, 
an

te
ro

la
te

ra
l 

gl
ob

e 
di

sp
la

ce
-

m
en

t, 
na

sa
l 

ob
st

ru
ct

io
n

La
m

in
a 

pa
py

-
ra

ce
a

–
–

–
Se

pt
op

la
st

y,
 le

ft
 u

nc
i-

ne
ct

om
y,

 m
id

dl
e 

m
ea

ta
l 

an
tr

os
to

m
y,

 a
nd

 a
nt

er
io

r 
et

hm
oi

de
ct

om
y

N
o 

re
cu

rr
en

ce
12

 m
on

th
s

Ra
dh

ak
ris

hn
an

 
[1

2]
38

Fe
m

al
e

Ri
gh

t
In

fe
rio

r o
rb

ita
l 

m
as

s
Li

m
ite

d 
ab

du
c-

tio
n

La
te

ra
l r

ec
tu

s, 
in

fe
rio

r o
bl

iq
ue

 
m

us
cl

es

–
–

N
eg

at
iv

e
Su

rg
er

y+
gl

uc
oc

or
tic

oi
d

N
o 

re
cu

rr
en

ce
3 

m
on

th
s

Ta
ka

ha
sh

i [
13

]
43

M
al

e
Ri

gh
t

M
ed

ia
l r

ec
tu

s 
m

us
cl

e 
le

si
on

Vi
su

al
 lo

ss
, e

ye
-

lid
 s

w
el

lin
g

M
ed

ia
l r

ec
tu

s 
m

us
cl

e 
an

d 
op

tic
 n

er
ve

 
w

ith
 s

of
t t

is
su

e 
sw

el
lin

g 
of

 th
e 

et
hm

oi
d 

si
nu

s

N
eg

at
iv

e
Po

si
tiv

e
N

eg
at

iv
e

Su
rg

er
y+

in
tr

av
en

ou
s 

m
et

hy
lp

re
dn

is
ol

on
e 

an
d 

or
al

 d
ia

m
in

op
he

ny
l 

su
lfo

ne
，

cy
cl

op
ho

sp
ha

m
id

e

N
o 

re
cu

rr
en

ce
18

 m
on

th
s

Ka
rli

gk
io

tis
 [1

4]
46

M
al

e
Ri

gh
t

O
rb

ita
l l

es
io

n
Pr

op
to

si
s, 

la
te

ra
l g

lo
be

 
di

sp
la

ce
m

en
t, 

rig
ht

 u
ni

la
te

ra
l 

na
sa

l o
bs

tr
uc

-
tio

n,
 h

ea
da

ch
e

H
om

ol
at

er
al

 
et

hm
oi

da
l 

ce
lls

 w
ith

 o
va

l 
co

nfi
gu

ra
tio

n,
 

rig
ht

 m
id

dl
e 

m
ea

tu
s, 

th
e 

et
hm

oi
d 

si
nu

s

–
–

N
eg

at
iv

e
Su

rg
er

y
Re

m
is

si
on

36
 m

on
th

s

D
es

hp
an

de
 

[1
5]

63
M

al
e

Bi
la

te
ra

l
N

as
al

 a
nd

 
la

cr
im

al
 g

la
nd

s, 
lu

ng

O
cu

la
r t

ea
rin

g,
 

na
sa

l c
on

ge
s-

tio
n,

 a
no

sm
ia

N
os

e,
 m

id
dl

e 
tu

rb
in

at
es

14
90

 m
g/

dl
Po

si
tiv

e,
80

%
N

eg
at

iv
e

Su
rg

er
y+

gl
uc

oc
or

tic
oi

d
–

–

D
es

hp
an

de
 

[1
5]

31
Fe

m
al

e
–

O
rb

it,
 m

ax
ill

ar
y 

si
nu

s, 
et

hm
oi

d,
 

na
sa

l

–
–

–
N

eg
at

iv
e

–
–

–
–

D
es

hp
an

de
 

[1
5]

54
Fe

m
al

e
Ri

gh
t

La
cr

im
al

 g
la

nd
–

–
–

Po
si

tiv
e,

97
%

–
–

–
–

D
es

hp
an

de
 

[1
5]

55
M

al
e

–
O

rb
it

–
–

–
Po

si
tiv

e,
 6

8%
N

eg
at

iv
e

–
–

–

Ki
ra

tli
 [1

6]
30

Fe
m

al
e

Ri
gh

t
In

fe
ro

m
ed

ia
l 

or
bi

t
Ip

si
la

te
ra

l 
ep

ip
ho

ra
A

nt
er

io
r 

et
hm

oi
d 

ce
lls

 
an

d 
rig

ht
 m

id
-

dl
e 

tu
rb

in
at

e

–
–

N
eg

at
iv

e
Fl

uo
ro

co
rt

ol
on

+
 d

es
lo

ra
ta

-
di

ne
+

 S
te

ro
id

N
o 

re
cu

rr
en

ce
32

 m
on

th
s



Page 6 of 8Liu et al. Diagnostic Pathology           (2023) 18:30 

Ta
bl

e 
1 

(c
on

tin
ue

d)

Ca
se

A
ge

G
en

de
r

La
te

ra
lit

y
Po

si
tio

n
Cl

in
ic

al
 

fe
at

ur
es

D
es

tr
uc

tio
n

Se
ru

m
 Ig

G
4

Ti
ss

ue
 Ig

G
4

A
N

CA
Tr

ea
tm

en
t

Pr
og

no
si

s
Fo

llo
w

-u
p

A
za

m
 [1

7]
35

Fe
m

al
e

Ri
gh

t
Re

tr
ob

ul
ba

r 
ar

ea
 o

f r
ig

ht
 

or
bi

t e
nc

as
in

g 
th

e 
ey

eb
al

l

Pa
in

 a
nd

 ri
gh

t 
lo

w
er

 e
ye

lid
 

sw
el

lin
g

Su
bc

ut
an

e-
ou

s 
fa

t
–

–
N

eg
at

iv
e

Su
rg

er
y

N
o 

re
cu

rr
en

ce
8 

m
on

th
s

Le
ib

ov
itc

h 
[1

8]
61

M
al

e
Ri

gh
t

M
ed

ia
l o

rb
it

Pe
rio

rb
ita

l 
ed

em
a 

an
d 

pa
in

le
ss

 p
ro

p-
to

si
s

Fa
t, 

m
ed

ia
l 

or
bi

ta
l w

al
l 

an
d 

m
id

dl
e 

et
hm

oi
da

l c
el

ls

–
–

N
eg

at
iv

e
O

ra
l s

te
ro

id
s

N
o 

re
m

is
si

on
6 

m
on

th
s

“-
” s

ta
nd

s 
fo

r u
nk

no
w

n



Page 7 of 8Liu et al. Diagnostic Pathology           (2023) 18:30  

Histopathological examination is the main standard 
for diagnosing EAF. The typical pathological manifes-
tations are massive infiltration of eosinophils, plasma 
cells, lymphocytes, and fibroblasts around small blood 
vessels; thickening of matrix; and characteristic rota-
tion of onionskin-like collagen fibers and mesh proteins 
around occlusive blood vessels, accompanied by posi-
tive expression of IgG4 and IgG [1, 2]. EAF should be 
distinguished from orbital inflammatory pseudotumor, 
hemangioma, and granulomatous disease.

Complete surgical resection is the most important 
treatment method for this disease. Surgery combined 
with glucocorticoid therapy has a certain but not strong 
effect [5]. Rituximab is the most commonly used alter-
native or adjuvant drug when the patient does not 
respond to glucocorticoid therapy or when the side 
effects are relatively serious. Methotrexate and azathio-
prine are also used. However, when the degree of fibro-
sis is relatively severe, drugs seem to be ineffective [11]. 
Localized lesions have better prognosis and less recur-
rence. Diffuse inflammatory lesions involving the orbit 
or sinus take longer to treat, recur more frequently, and 
often require multiple operations. Studies have shown 
that 62% of sinus EAF cases undergo complete resec-
tion, with a recurrence rate of 20% [20]. Therefore, this 
disease requires close follow-up and observation and 
timely evaluation of recurrence. We followed up on our 
patient for 1 year without observing recurrence.

In conclusion, in this paper we report a case of local-
ized EAF and summarize the current literature on 
this disease. In clinical diagnosis, EAF should be con-
sidered when a patient presents with an orbital mass. 
Complete surgical resection is the preferred treatment, 
histopathological examination is the main diagnostic 
standard, and close follow-up is very necessary. The 
relationship between EAF and IgG4-RD should be elu-
cidated through additional case studies.
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