
1Solanki S, et al. BMJ Case Rep 2023;16:e254535. doi:10.1136/bcr-2022-254535

Cystic lesions of the adrenal gland
Sanket Solanki,1 Sonia Badwal,2 Samiran Nundy,3 Naimish N Mehta  ‍ ‍ 1 

Case report

To cite: Solanki S, Badwal S, 
Nundy S, et al. BMJ Case 
Rep 2023;16:e254535. 
doi:10.1136/bcr-2022-
254535

1Surgical Gastroenterology, 
HPB Surgery and Liver 
Transplantation, Sir Ganga Ram 
Hospital, New Delhi, India
2Department of Pathology, Sir 
Ganga Ram Hospital, New Delhi, 
India
3Surgical Gastroenterology and 
Liver Transplantation, Sir Ganga 
Ram Hospital, New Delhi, Delhi, 
India

Correspondence to
Dr Naimish N Mehta;  
​dr.​nmehta@​hotmail.​com

Accepted 7 February 2023

© BMJ Publishing Group 
Limited 2023. Re-use 
permitted under CC BY-NC. No 
commercial re-use. See rights 
and permissions. Published 
by BMJ.

SUMMARY
Cystic lesions of the adrenal glands are relatively 
uncommon and most of them are clinically silent. Though 
rarely associated with malignant changes, they may carry 
clinically detrimental consequences if misdiagnosed. 
Cystic adrenal lesions exhibit a broad histomorphological 
spectrum, ranging from pseudocysts, endothelial cysts, 
epithelial cysts and parasitic cysts. Here we present the 
case of a young woman with left-sided abdominal pain 
and contrast-enhanced CT showing a 10.4×7.7×7.8 cm 
fluid-filled left suprarenal lesion. The patient underwent 
exploratory laparotomy with cyst excision, and the 
histopathological examination of the specimen revealed 
a pseudocyst of the left adrenal gland. Despite being 
rare, usually benign and asymptomatic, the diagnosis and 
management of these cystic lesions of the adrenal glands 
are often unclear. Any functional lesion, potentially 
malignant lesion or lesion more than 5 cm deserves 
surgical management, whereas others can be managed 
conservatively.

BACKGROUND
Cystic lesions of the adrenal glands are relatively 
uncommon, with only a handful of case series and 
case reports published to date. The true incidence 
of these cysts may be higher, as corroborated by 
various autopsy series (0.064%–0.18%), as most 
of them are clinically silent.1 2 They often present 
with non-specific clinical and radiological findings 
and are thus usually incidentally diagnosed. When 
large, they may present with mass effects resulting 
in gastrointestinal symptoms. Though rarely associ-
ated with malignant changes, they may carry clin-
ically detrimental consequences if misdiagnosed. 

Cystic adrenal lesions exhibit a broad histomor-
phological spectrum, ranging from pseudocysts, 
endothelial cysts, epithelial cysts and parasitic 
cysts. Pseudocysts are the most frequently identi-
fied cystic lesions in surgical series, and endothe-
lial cysts account for the most in autopsy series, up 
to 45%.3 Here we discuss the case of a left-sided 
adrenal pseudocyst in a young woman, presenting 
to our department.

CASE PRESENTATION
A young woman in her 20s, with no known comor-
bidities, presented to our department with left-
sided vague abdominal pain on and off over a 
period of 3 months. The pain was associated with 
intermittent episodes of nausea and generalised 
weakness. There was no history of fever, abdom-
inal distension, weight loss, diarrhoea, constipation, 
jaundice, haematemesis or melaena. The patient 
never had similar symptoms in the past, and there 
was no evidence of similar symptoms in any other 
members of the family. On clinical examination, 
she was stable haemodynamically with no palpable 
organomegaly.

INVESTIGATIONS
Laboratory investigations revealed a haemoglobin 
level of 133 g/L, total leucocyte count of 7.0 x 
1099/L and platelet counts of 147 x 109/L. Her viral 
markers were all negativend her coagulation profile 
was within normal limits. Liver function tests, 
renal function tests, C reactive protein, plasma 
and urinary fractionated free metanephrines, anti-
citrullinated antibody, rheumatoid factor assay, 
anti-p-ANCA and anti-c-ANCA were all within 
the normal range. The patient underwent contrast-
enhanced CT (CECT) of the abdomen, which 
showed a well-defined suprarenal fluid-attenuating 
lesion (figure 1) measuring 7.7×7.8 cm in the axial 
plane and 10.4 cm in the craniocaudal extent, with 
thin marginal calcification at places. The lesion was 
superior to the upper pole of the left kidney just 
abutting the left adrenal gland and posterior to 

Figure 1  A well-defined suprarenal fluid-attenuating 
lesion (white arrow) measuring 7.7×7.6 cm in the axial 
plane and 10.4 cm in the craniocaudal extent, located 
superior to the upper pole of the left kidney just abutting 
the left adrenal gland and posterior to the left pancreas.

Figure 2  (A) The intraoperative image of the cystic 
lesion, with adherent adrenal tissue (B) and (C) the 
excised specimen measuring about 10×8 cm.
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the tail of the pancreas. There was no evidence of any obvious 
enhancing solid component or any regional lymphadenopathy. 
Upper and lower gastrointestinal endoscopy was done, which 
showed no abnormality.

TREATMENT
The patient was then provisionally diagnosed as a case of 
exophytic cystic lesion of the adrenal glands and was planned 
for exploratory laparotomy with excision of the cyst. The splenic 
flexure was taken down, and a 10×8 cm cystic lesion was noted 
in the left suprarenal region (figure 2), arising from the inferolat-
eral aspect of the left adrenal gland, and was free from the upper 
pole of the left kidney. The cyst was excised along with a partial 
left adrenalectomy, and the specimen was sent for histopatho-
logical evaluation.

OUTCOME AND FOLLOW-UP
The postoperative course was uneventful and the patient was 
discharged by the fourth postoperative day. On macroscopic 
histopathological examination of the specimen, the specimen 
had a smooth outer surface, with a focally attached adrenal 

gland and cut surface showed a unilocular cyst. On micro-
scopic examination (figure 3), normal adrenal tissue was seen 
along with a fibrous cyst wall having focal areas of dystrophic 
calcification. Some areas showed small foci of large round 
polygonal cells projecting into the lumen and adherent to the 
cyst wall. The cells showed abundant cytoplasm with small 
pyknotic nuclei and condensed chromatin. Also, haemosid-
erin pigment was identified and no evidence of atypia or 
malignancy was seen. Further immunohistochemistry evalu-
ation showed polygonal cells to be positive for CD68 and 
negative for inhibin and synaptophysin. Hence, the diagnosis 
of adrenal pseudocyst was made. The patient is currently 
asymptomatic at 9 months of follow-up.

DISCUSSION
A cystic lesion of the adrenal glands was first described in 
1670 by Greselius, an Austrian anatomist when it caused death 
in a patient following the rupture of more than 4 kg of blood 
and fluid content of the cyst.4 Since then, multiple case series 
and reports have described these lesions with an incidence 
ranging from 5% to 6% in surgical adrenalectomy specimens, 
which was lower than in other autopsy series. Adrenal ‘inci-
dentalomas’ identified on imaging may be seen in 5%–9% 
of the general population, of which an estimated 4%–22% 
are adrenal cysts.5 6 Most of the adrenal cysts are unilateral 
but around 8%–15% can present bilaterally.2 They are most 
common in the third to fifth decade with a female prepon-
derance (2–3:1) and a size ranging from a few millimetres to 
as large as 50 cm in some case reports.7 8 The larger lesions 
are traditionally associated with symptoms of a mass effect, 
displacing the adjacent abdominal organs. They often present 
with a palpable flank mass, gastrointestinal symptoms, and 

Figure 3  Multiple sections with normal adrenal tissue along with a 
fibrous cyst wall having focal areas of dystrophic calcification.

Table 1  Comparison of various radiological and histological characteristics of cystic adrenal lesions

Common differentials of cystic adrenal lesions

Radiological features Histopathological features

Pseudocyst CT—well-demarcated round or oval mass with fluid density. Similarity to 
complex cyst makes it difficult to differentiate from necrosis, metastasis or 
abscess
MRI is better as it detects intracystic haemorrhage (hyperintense on T1/T2)

Thick walled
Dense hyalinised connective tissue with focal calcifications 
entrapped cortical cells in cyst wall. No endothelial lining. 
Haemorrhage and haemosiderin common

Endothelial cysts CT—low density (<20 HU) masses with smooth borders and thin walls Smooth flattened endothelial lining, filled with clear/milky fluid. 
Absent proliferating endothelium

Epithelial cysts CT—similar to endothelial cysts Smooth, flattened wall lined with true epithelium

Parasitic cysts CT—hydatid sand, floating membranes, daughter cysts, septal/mural 
calcifications

Wall and cyst contain eosinophils
Calcified parasite may be found in the cyst

Adenomas CT— <10 HU on non contrast CT; <30 HU on CECT; 10-minute delayed CT 
washout >50%31

MRI—high intracellular lipid leads to drop in signal relative to spleen/liver on 
chemical shift imaging in MRI. Adrenal:spleen ratio of <0.70 is diagnostic
32 33

Cells are larger with different foamy cytoplasm and distinct cell 
borders
Balloon cells with enlarged lipid-rich cytoplasm may be seen34

Adrenocortical tumours CT—wall thickness >5 mm with wall enhancement, thick rim and stippled 
central calcification35

Encapsulated tumour with variably sized nests, large sheets 
and trabeculae. Large cells with clear to eosinophilic granular 
cytoplasm present. IGF2 overexpression seen36

Pheochromocytoma CT—tumour rim enhancement associated with central cystic mass37

High signal intensity on T2 MRI—‘light bulb sign’
MIBG has 95%–100% specificity

Nested/trabecular/solid arrangement of large polygonal vacuolated 
cells38

Chromogranin A, synaptophysin and S100 positive

Metastasis CT—ill-defined heterogeneous echotexture with thick enhancing rim on 
contrast
MRI—low T1/high T2 signal. Does not drop signal on opposed-phase MRI 
(unlike adenoma)39

Morphologically similar to the primary tumour

Lipoma/myolipoma Gross fat on CT/MRI
Can demonstrate flow on Doppler
Pseudo-capsule present

Mixture of mature adipocytes and extramedullary haematopoietic 
cells with marked increase in megakaryocytes40

(No haematopoietic cells in lipoma)

CECT, contrast-enhanced CT; MIBG, metaiodobenzylguanidine.
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more commonly, vague abdominal pain as was seen in our 
case. Larger lesions also have the risk of massive haemor-
rhage, rupture, cyst infection or arterial hypertension despite 
negative hormonal status, which is due to distortion of renal 
vessels and neuroendocrine/vasoactive stimulations.2

Cystic adrenal lesions are often associated with a variety 
of syndromes, including polycystic renal disease,9 Klippel-
Trenaunay-Weber syndrome,10 Beckwith-Wiedemann 
syndrome,11 schwannomas, aortic aneurysms, abdominal 
neuroblastomas and rarely with pregnancy.12 Infrequently, 
metastasis from other organs like the breast, pancreas, lungs 
and colon can present as cystic adrenal lesions, which need to 
be evaluated accordingly.13

Cystic lesions of the adrenal glands have a wide morpho-
logical spectrum, as a result of which, multiple classifications 
have been attempted. The earliest of these was in 1906 by 
Terrier and Lecene,14 which included haemorrhagic cysts, 
endothelial cysts, congenital retention cysts, cystic adenomas 
and parasitic cysts. Further modifications by Abeshouse 
et al3 in 1959 and subsequently by Foster15 in 1966 from 
an autopsy series have delineated four different subtypes: 
pseudocysts (39%), endothelial cysts (45%), epithelial cysts 
(9%) and parasitic cysts (7%). However, when compared with 
a surgical series of 41 patients by the Mayo Clinic, pseudo-
cysts (78%) were the most frequently identified cystic adrenal 
lesions.16 Both pseudocysts and endothelial cysts are types of 
vascular-origin cysts, whereas the other two are non-vascular. 
Also, there exists controversy regarding the classification of 
the cystic neoplasms arising from the cortex or medulla as 
some authors argue that they should be classified as pseudo-
cysts owing to the inner cyst wall being devoid of any lining, 
whereas other authors believed them to have epithelial/
neuroectodermal derivation.

Pseudocysts are the second most common subtype of 
adrenal cysts as per autopsy series (39%), but many surgical 
series describe them to be the most common.3 They are 
complex cysts, resulting from haemorrhage into the adrenal 
parenchyma due to trauma, toxins or infections. Other 
causes include uraemia, pregnancy, Waterhouse-Friderichsen 
syndrome, acute trauma, burns, adrenal vein thrombosis, 
syphilis, leukaemia and incompatible blood transfusions.15 
There may be anomalous vascular and lymphatic channels 
surrounding them. They are usually unilocular, encapsulated 

and devoid of inner wall lining, as seen in our case. Sixty per 
cent of the cases may show calcification within the fibrous 
capsules. The cyst cavity usually contains blood clots and 
proteinaceous materials, and no necrotic debris is usually 
present. A series by Foster describes around 7% association 
of pseudocyst with neoplastic lesions including adenomas, 
haemangiomas, pheochromocytomas or malignant haeman-
gioendothelioma.15 Other smaller series have estimated it to 
be as high as 18%–44%.17 The pseudocyst usually results from 
degenerative necrosis and haemorrhage within these tumours. 
The appearance on imaging in these lesions can vary with the 
stage of disease progression and is difficult to differentiate 
from tumours, metastases or abscesses.18 There may be septa-
tions, blood or a soft tissue component, but these organise 
with time and evolve into a homogeneous thin-walled collec-
tion with eventually an absence of solid components. MRI 
can also be used in cases with active intracystic haemorrhage, 
with acute bleeds seen to be isointense and subacute bleeds 
hyperintense on T1—both being low intensity on T2.19

Endothelial adrenal cysts account for 45% of all the cysts 
as per autopsy series, but the incidence drops to 2%–24% in 
surgical series, signifying its more incidental nature.3 16 They 
are simple cysts, usually less than 2 cm in diameter, and are 
thought to arise from pre-existing vascular malformations or 
ectatic lymphatic channels subsequent to some obstruction.3 20 
Accordingly, they are subclassified as hamartomatous, angio-
matous and lymphangiomatous subtypes. These lesions have 
a smooth, flattened and non-proliferating endothelial lining, 
with clear fluid content (usually in lymphangiomatous cases), 
and are rarely associated with malignancy. Angiomatous cysts 
are rarer, with only four case reports to date.1 On imaging, 
they are unilateral thin-walled lesions with smooth borders. 
Lymphangiomatous subtypes may usually have internal septa-
tions. Any rim enhancement on CECT may be due to the 
peripheral compressed adrenal tissue.8 19 MRI shows findings 
similar to simple cysts of other organs, with homogeneous 
lesions having low T1/high T2 intensity.5

Epithelial cysts are true cysts with a reported incidence of 
around 6%–9%.21 They are subdivided into (1) glandular or 
retention cysts due to the presence of displaced urogenital 
tissue, (2) cystic adenomas and (3) embryonal cysts.17 22 They 
are thought to have a mesothelial origin due to positive meso-
thelial immunostaining. They are differentiated from other 
simple cysts by the true epithelium lining the flattened wall. 
Imaging is similar to simple cysts and it is rare to find calcifi-
cation or enhancement in the walls.8

Parasitic cysts are usually echinococcal in origin, and rarely 
associated with leishmaniasis.7 They are commonly associ-
ated with hydatid cystic lesions in other organs too. The cysts 
are thick walled and may or may not have wall calcification, 
depending on the stage of the lesion. The usual complica-
tions seen with liver or spleen hydatid lesions are also seen 
with adrenal hydatid lesions. The imaging is also typical with 
the appearance of echo-free cysts, hydatid sands, floating 
membranes or daughter cysts.8

Functional cystic adrenal lesions have also been described 
in the cortex as well as medulla, and owing to severe impli-
cations with pheochromocytoma, a thorough evaluation is a 
must. About 15% of incidentalomas are functional, with an 
even lesser number of cystic incidentalomas being functional.6 
A cystic pheochromocytoma can have negative hormonal 
screening but CECT shows tumour rim enhancement with a 
central cystic mass. Also, MRI shows hyperintense lesions in 
T2 imaging, also called the ‘light bulb sign’.5 In cases with 

Figure 4  Summary of management of cystic adrenal lesions. 
CECT, contrast-enhanced CT; FNA, fine-needle aspiration; MIBG, 
metaiodobenzylguanidine; USG, ultrasonography.
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a diagnostic dilemma, metaiodobenzylguanidine scintigraphy 
has 95% specificity for pheochromocytomas.13 18

The cysts with solid components can harbour neoplastic 
lesions ranging from benign adenomas to malignant carci-
nomas. The risk of malignancy is less than 6% in lesions 
less than 6 cm in size,13 and there is a reported incidence of 
around 7% typically within pseudocysts.1 Most malignant 
cysts are usually metastasis (95%), followed by pheochromo-
cytoma and adrenal cortical lesions.23 CECT is the preferred 
modality for differentiating these lesions from simple cysts, 
with MRI beneficial in adrenal adenoma cases.5 Hyperat-
tenuating lesions with wall thickness >5 mm, wall enhance-
ment, thick rim or central stippled calcification may suggest 
malignancy.8 18 The 18-fluorodeoxyglucose positron emission 
tomography can also help in distinguishing adenomas from 
malignancy.13 Table 1 describes the radiological and histolog-
ical characteristics of common differentials of cystic adrenal 
lesions.

Owing to the relatively low incidence of cystic adrenal lesions 
and the usual lack of preoperative pathological diagnosis, ambi-
guity exists regarding the preferred management for these. 
Various modalities have been tried, including fine-needle aspi-
ration (FNA), sclerotherapy, surgical resection or cyst marsupi-
alisation.1 7 The management includes ruling out the functional 
status, evaluation for the risk of malignancy by imaging and 
weighing the benefits of conservative management against poten-
tial complications, especially in large cysts.23 24 A general agree-
ment exists that cysts larger than 5 cm should be resected due to 
the potential risk of haemorrhage and secondary complications. 
Studies recommend surgical resection for lesions, which are (1) 
symptomatic, (2) functional, (3) greater than 5 cm, (4) heteroge-
neous in nature suggestive of malignancy, (5) parasitic cysts and 
(6) cysts associated with other anomalies like superior vena cava 
syndrome.2 7 Other small asymptomatic lesions can be followed 
conservatively with imaging by CECT, MRI or ultrasound, but 
no consensus exists regarding the surveillance protocol.7

Percutaneous FNA has a sensitivity of around 85% for 
detecting malignancy in adrenal cysts. Haemorrhagic aspi-
rate, positive cytology or irregular cyst lining on examination 
should prompt surgical excision of the lesion. Some lesions 
might regress completely following aspiration and require 
only surveillance, but the fluid may reaccumulate in about 
30%–50% of cases even after sclerotherapy.1 2 Decortica-
tion or marsupialisation of the cyst can be done with open 
or minimally invasive techniques, similar to those done in 
renal cysts.25 There is a small theoretical risk of malignant 

spread or seeding, but it has not been corroborated in any 
study. Surgical excision can be done with simple enucle-
ation of the cyst, which is the procedure of choice for simple 
cystic lesions.21 In some cases, partial or total adrenalec-
tomy may also be required. Minimally invasive cyst excision 
can be done laparoscopically or robotically, and have low 
morbidity and with less blood loss, short hospital stay and 
better cosmesis.26–30 Resection can also provide a specimen 
for pathological examination, giving a definitive diagnosis 
and guiding further follow-up. A flow chart summarising the 
management of the cystic adrenal lesions is shown in figure 4.

To summarise, adrenal cysts are an uncommon group of 
lesions that are usually benign and asymptomatic. However, 
diagnosis and management can be challenging due to their 
heterogeneous appearance and difficulty in ascertaining the 
pathological subtype on routine imaging. It is essential to rule 
out malignancy and functional status when managing these 
lesions. Any functional lesion, potentially malignant lesion or 
lesion more than 5 cm should be surgically managed, while 
other cases can be managed conservatively. Owing to advances 
in surgical techniques and minimally invasive options, the 
morbidity and mortality associated with these lesions have 
been significantly reduced, even when detecting malignancy 
by imaging is difficult.
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