
Giant Adrenal Pseudocysts: An Enigma for
Surgeons
Kunal Parasar, MS, MCh1 Shantam Mohan, MD, DM2,3 Aaron George John, MS3

Jitendra Nigam, MD4 Utpal Anand, MS, MCh1 Chandan Kumar Jha, MS, MCh5

1Department of Surgical Gastroenterology, All India Institute of
Medical Sciences, Patna, Bihar, India

2Department of Gastroenterology, All India Institute of Medical
Sciences, Patna, Bihar, India

3Department of Gastroenterology, Saroj Madan Gastro and Liver
Clinic, Patna, Bihar, India

4Department of Pathology, All India Institute of Medical Sciences,
Patna, Bihar, India

5Department of General Surgery, All India Institute of Medical
Sciences, Patna, Bihar, India

Surg J (NY) 2022;8:e112–e116.

Address for correspondence Chandan Kumar Jha, MS, MCh,
Department of General Surgery, All India Institute of Medical
Sciences, Patna, Bihar 801507, India (e-mail: cjhadmch@gmail.com).

Adrenal pseudocysts are the most commonly reported cystic
lesions of the adrenal gland in various surgical series.1,2

Whether these cysts are a result of hemorrhage into non-
neoplastic adrenal tissue, or they have a vascular origin is
debatable, but there is little debate regarding the difficulties
encountered in the preoperative diagnosis of these tumors.
Most of these tumors are detected after they attain a large size
and present with non-specific abdominal symptoms. The
symptoms of hormonal excess, as present in the patients

with other adrenal cortical ormedullary lesions are classically
absent in these tumors, hence its origin from the adrenal gland
remainsobscureonclinical evaluation.Onabdominal imaging,
their origin from the adrenal gland is easily missed because of
the large size and variable imaging features. Even if an adrenal
origin is suspected on imaging, differentiation from other
adrenal tumors like adrenocortical carcinoma, adrenocortical
adenoma, pheochromocytoma, and other cystic adrenal
masses may not be possible. Similarly, image-guided
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Abstract Adrenal pseudocysts are cystic lesions arising within the adrenal gland enclosed by a
fibrous connective tissue wall that lacks lining cells. They can attain a huge size and
pose a diagnostic challenge with a broad range of differentials including benign and
malignant neoplasms. There are only a few small case series and case reports
describing these lesions. We report a series of five patients who presented with
“indeterminate” abdominal cystic lesions and were later on found to have adrenal
pseudocyst. Four out of five patients presented with non-specific abdominal symp-
toms, and one patient presented with symptoms suggestive of a functional adrenal
tumor. The size of these tumors ranged from 6 to 30 cm. They had variable radiological
features and in two cases even a percutaneous biopsy could not establish the diagnosis.
In four of these “indeterminate” abdominal masses, an adrenal origin was not
suspected preoperatively. Surgical excision provided a resolution of symptoms, ruled
out malignancy, and clinched the diagnosis.
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FNAC/percutaneous biopsyhas alsobeenunreliable in arriving
at a definitive diagnosis, although a distinction between
benign and malignant masses can usually be made.3–5 The
presence of symptoms like pain and suspicion of malignancy
are the usual indications for excision of these tumors which
alsoallows the establishmentofadefinitivediagnosis for these
tumors. We present our experience with adrenal pseudocysts
in this retrospective study.

Case Reports

The demographic, clinical, radiological, and follow-up details
of the five cases are provided in ►Table 1. Only one of our
patients presented with symptoms of hormonal excess sug-
gesting a pheochromocytoma, all others presentedwith non-
specific symptoms of vague abdominal pain/discomfort or
presence of an abdominal mass. After evaluation with con-
trast-enhanced computerized tomographic scan, a provi-
sional diagnosis of hydatid cyst, retroperitoneal tumor
with cystic degeneration, cystic vascular tumor, adrenocor-
tical carcinoma, and a retroperitoneal tumor was suspected
respectively in cases 1 to 5. Confirmation of the diagnosis
with a percutaneous image-guided core needle biopsy was
attempted in the two cases of suspected retroperitoneal
tumors (cases 2 and 4), but both were inconclusive. In the
other three cases, a biopsy was not attempted. We could not
establish a diagnosis of pseudocyst in anyof our five patients.
In fact, the adrenal origin itself was not suspected in four out
of five patients. The only case where an adrenal tumor was
diagnosed preoperatively, underwent hormonal evaluation
by estimation of plasma fractionated metanephrines and
overnight dexamethasone suppression test (ONDST). The
plasma metanephrines levels were normal and the ONDST
was suppressible, precluding the diagnosis of a functional
adrenal mass. Surgical excision was performed in all our
cases because of the presence of symptoms/large
size/suspicion of malignancy. No postoperative complica-
tions were observed. All were reported to be pseudocysts on
histopathological examination. One patient died of an unre-
lated cause after 14 months of follow-up.

Discussion

Cystic lesions arising from the adrenal gland are encountered
rarely. Autopsy series report an incidence between 0.064 and
0.18%. With improvements in imaging techniques, they are
being detected more frequently and account for 1 to 22% of
incidentally detected adrenal lesions.6 Their size can vary
from a few millimeters to more than 20 cm. They can be
unilocular or multilocular. The majority of the cysts are
unilateral but, rarely bilateral cysts have been reported.
Incidence is higher in women than men. Incidence peaks
between the third and sixth decade of life.7,8

Adrenal cysts are classified into four types: pseudocysts,
endothelial cysts, epithelial cysts, and parasitic cysts.9 Adre-
nal pseudocysts are the most commonly reported in surgical
series whereas endothelial cysts can account for up to 45% of
adrenal cysts in autopsy series.1,2,10

Adrenal pseudocysts are supposed to be the result of
hemorrhage into non-neoplastic adrenal tissue. Theories
postulate that it is of primarily vascular origin and immuno-
histochemical studies have supported this theory. Other
theories postulate that pseudocysts represent the end-stage
of lymphangiomatous lesions which undergo hemorrhage or
degenerative change and its structure is replaced by fibrous
tissue. The other postulated etiologies include changes in
adrenal venous structures or blood vessel microvascula-
ture.11,12 A 7% risk of malignancy was noted in a review of
515 adrenal cysts, all of which were pseudocysts.10 Pseudo-
cysts arising from the adrenal cortex or medulla, are usually
unilocular and filled with bloody or yellow–brown amor-
phous material. Pseudocysts are enclosed by a fibrous con-
nective tissue wall that lacks lining cells. Histologically, the
cyst wall is formed by hyalinized fibrous tissue of variable
thickness and not lined by any demonstrable lining cells. The
cysts’ content may show an admixture of a variable amount
of fibrin, fluid, and blood with or without macrophages,
siderophages, and cholesterol clefts. Intracystic or intracap-
sular calcifications and islands and nests of normal-appear-
ing adrenal cortical cells have also been reported.9,11,12

Small adrenal pseudocysts are usually incidentally
detected on imaging of the abdomen. Large cysts cause a
diagnostic dilemma and, in such cases, cysticmasses that are
likely to arise from surrounding structure must be consid-
ered in the differential. Renal cystic masses, which are much
commoner constitute an important differential.13 Other
differentials to consider are other cystic adrenal masses,
retroperitoneal tumors, hydatid disease of liver on the right
side, and cystic pancreatic neoplasms on the left side. Larger
adrenal pseudocysts may be symptomatic at the presenta-
tion which was the case in all our patients.5 The symptoms
usually are non-specific and related to the presence of a large
abdominal mass. Symptom and/or signs of hormonal excess
(Cushing’s syndrome and/or hirsutism) if present is indica-
tive of an underlying functional adrenocortical malignancy.
The imaging findings of adrenal pseudocysts are highly
variable; therefore, establishing a correct preoperative diag-
nosis is challenging even when a mass originating from an
adrenal gland is apparent. The imaging appearance of the
cyst varies from a completely cystic mass to a solid mass. The
presence of septations, hypervascularity, and solid material
(blood clots) causes heterogenicity within the cysts; this
appearance can lead to a false diagnosis ofmalignant mass.14

Calcification in the cyst wall is a common feature in the pure
cystic form of the disease (►Fig. 1(b)). The suggested radio-
graphic criteria for diagnosing an adrenal cyst include awell-
defined, sharply marginated mass of fluid attenuation with-
out any evidence of enhancement. A fluid attenuation (>30
HU) may indicate hemorrhage, intracystic debris, or calcifi-
cationswhich are present in 15 to 70% of cases.3,15 Because of
the difficulty in coming to a definitive preoperative diagnosis
due to its varied radiological presentations a cyst aspiration
after ruling out pheochromocytoma or surgical excision is
often needed to rule out malignancy. The risk of malignancy
is high with cystic adrenal lesions that are heterogeneous,
larger than 5 cm in size, thick-walled, or symptomatic. Such

The Surgery Journal Vol. 8 No. 1/2022 © 2022. The Author(s).

Giant Adrenal Pseudocysts Parasar et al. e113



Ta
b
le

1
D
em

og
ra
ph

ic
,c

lin
ic
al
,
ra
di
ol
og

ic
al
,
an

d
fo
llo

w
-u
p
de

ta
ils

C
as
e
1

C
as
e
2

C
as
e
3

C
as
e
4

C
as
e
5

A
g
e
in

ye
ar
s

35
26

49
33

28

G
en

d
er

Fe
m
al
e

Fe
m
al
e

Fe
m
al
e

Fe
m
al
e

M
al
e

Si
de

R
ig
ht

Ri
gh

t
Le
ft

R
ig
ht

R
ig
ht

Sy
m
pt
om

at
ic

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Pa
in

Ye
s

Ye
s

Ye
s

N
o

Ye
s

A
b
do

m
in
al

m
as
s

N
o

Ye
s

Ye
s

N
o

Ye
s

Sy
m
pt
om

s
of

ho
rm

on
al

ex
ce

ss
N
o

N
o

N
o

Ye
s

N
o

Ex
am

in
at
io
n
fi
nd

in
gs

N
on

e
Fi
rm

,
ir
re
gu

la
r
m
as
s
in
-

vo
lv
in
g
al
lq

ua
dr
an

ts
Fi
rm

cy
st
ic

m
as
s,

va
ri
eg

at
ed

co
ns

is
te
nc

y,
en

cr
oa

ch
in
g
al
l

qu
ad

ra
nt
s

N
on

e
Fi
rm

m
as
s
w
it
h
va

ri
e-

ga
te
d
co

ns
is
te
nc

y,
in
-

vo
lv
in
g
al
lq

ua
d
ra
nt
s

C
T
fe
at
ur
es

•
Si
ze

•
M
ar
gi
ns

•
So

lid
co

m
po

ne
nt

•
Cy

st
ic

co
m
po

ne
nt

•
C
al
ci
fi
ca

ti
on

s
•

O
ri
gi
n

•
En

ha
nc

em
en

t
in

so
lid

co
m
po

ne
nt

•
En

ha
nc

em
en

t
in

cy
st

w
al
l/
se
pt
a

•
Se

pt
at
io
n

•
H
em

at
om

a
•

La
ye

ri
ng

•
O
th
er
s

•
10

cm
•

W
el
l-d

efi
ne

d,
sm

oo
th

•
<
25

%
•

Se
pt
at
e
cy
st

•
N
o

•
N
ot

cl
ea

r
•

N
o

•
N
o

•
Ye

s
•

N
o

•
N
o

•
N
on

e

•
25

cm
•

W
el
l-d

efi
ne

d,
sm

oo
th

•
A
b
se
nt

•
U
ni
lo
cu

la
r

•
N
o

•
N
ot

cl
ea

r
•

N
o

•
N
o

•
Ye

s
•

N
o

•
N
o

•
N
on

e

•
30

cm
•

W
el
l-d

efi
ne

d,
sm

oo
th

•
>
25

%
•

U
ni
lo
cu

la
r

•
Ye

s
•

N
ot

cl
ea

r
•

N
o

•
Ye

s
(s
ep

ta
)

•
Ye

s
•

Ye
s

•
N
o

•
D
ila

te
d
ve

ss
el
s
on

th
e

su
rf
ac
e

•
6
cm

•
W
el
l-d

efi
ne

d,
sm

oo
th

•
M
os

tl
y
so

lid
•

<
25

%
•

N
o

•
R
ig
ht

ad
re
na

l
•

H
et
er
o
ge

no
us

•
Ye

s
•

N
o

•
N
o

•
N
o

•
D
ila

te
d
ve

ss
el
s
on

th
e

su
rf
ac
e

•
25

cm
•

W
el
l-d

efi
ne

d,
sm

oo
th

•
M
o
st
ly

so
lid

•
<
25

%
•

Ye
s

•
N
ot

cl
ea

r
•

Ye
s

•
N
o

•
N
o

•
N
o

•
N
o

•
D
ila

te
d
ve

ss
el
s
on

th
e
su

rf
ac
e

A
d
re
na

lo
ri
g
in

su
sp
ec

te
d

N
o

N
o

N
o

Ye
s

N
o

Pl
as
m
a
co

rt
is
ol

N
ot

do
ne

N
ot

do
ne

N
ot

do
ne

W
N
L

N
ot

do
ne

Pl
as
m
a
m
et
an

ep
hr
in
es

N
ot

do
ne

N
ot

do
ne

N
ot

do
ne

W
N
L

N
ot

do
ne

FN
A
C
/b
io
ps

y
N
ot

re
co

m
m
en

d
ed

In
co

nc
lu
si
ve

N
ot

at
te
m
pt
ed

N
ot

re
co

m
m
en

de
d

In
co

nc
lu
si
ve

Pr
ov

is
io
na

ld
ia
gn

o
si
s

H
yd

at
id

cy
st

of
liv
er

Re
tr
o
pe

ri
to
ne

al
tu
m
or

w
it
h
cy

st
ic

de
ge

ne
ra
ti
on

Cy
st
ic

va
sc
ul
ar

tu
m
or

A
dr
en

oc
or
ti
ca

lc
ar
ci
no

m
a

Re
tr
op

er
it
on

ea
l

sa
rc
om

a

Po
st
op

er
at
iv
e
co

m
pl
ic
at
io
n

N
on

e
N
on

e
N
on

e
N
on

e
N
on

e

H
is
to
lo
gy

Ps
eu

do
cy

st
Ps
eu

d
oc

ys
t

Ps
eu

do
cy

st
Ps
eu

do
cy

st
Ps
eu

do
cy

st

Fo
llo

w
-u
p

A
sy
m
pt
om

at
ic

at
26

m
o

A
sy
m
pt
om

at
ic

at
24

m
o

Ex
pi
re
d
at

14
m
o
du

e
to

un
-

re
la
te
d
ca
us

e
A
sy
m
pt
om

at
ic

at
13

m
o

A
sy
m
pt
om

at
ic
at

8
m
o

The Surgery Journal Vol. 8 No. 1/2022 © 2022. The Author(s).

Giant Adrenal Pseudocysts Parasar et al.e114



lesions warrant further evaluation, and surgical excision is a
rational approach in them and remains the standard of care.1

Conclusion

Giant adrenal pseudocysts are rare lesions presenting be-
tween the third and sixth decade of life. They have a non-
specific clinical presentation and variable radiological ap-
pearance. Surgical excision of large, symptomatic adrenal
pseudocysts is required to rule out malignancy, arrive at a
definitive diagnosis, and cure the patient.
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