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Abstract Introduction Fine-needle aspiration cytology (FNAC) is an easy, quick, and specialized
technique to distinguish neoplastic from non-neoplastic adrenal lesions, yet limited to
tertiary care centers. It helps in analyzing symptomatic, as well as incidental adrenal
lesions with high sensitivity and specificity.
Aim This study was conducted to determine the cytological spectrum of adrenal
lesions in a tertiary care center.
Material and Methods This was a retrospective study which included a total of 19 cases
of adrenal FNAC received from June 2017 till June 2019 in a north Indian tertiary care
university hospital. All the lesionswerebroadly classified into non-neoplastic and neoplastic
categories. The non-neoplastic lesionswere divided into infective causes and cystic lesions.
Neoplastic lesions were further grouped into benign andmalignant lesions. Immunohisto-
chemical findings were retrieved from the hospital records wherever accessible.
Results A total of 19 cases were aspirated, of which 16 cases (84.20%) yielded
satisfactory material. Six cases (31.57%) showed non-neoplastic pathology of which
one was a cystic lesion, three were infective (two histoplasmosis and one tuberculosis),
and two showed only benign adrenal cortical cells in a setting of known extra-adrenal
primary malignancy. The neoplastic group comprised of 10 cases (52.63%) of which 4
cases showed metastatic carcinomatous deposits from a known extra-adrenal primary
malignancy and 6 cases showed primary adrenal neoplasm (one case of myelolipoma,
one case of pheochromocytoma, and four cases of adrenal neoplasm) which were then
subjected to biopsy and immunohistochemistry. A final diagnosis of pheochromocy-
toma was made in three cases, adrenocortical carcinoma in one case, and one case was
inconclusive because of nonrepresentative biopsy.
Conclusion Image-guided fine-needle aspiration cytology of adrenal lesions helps to
determine the exact nature of the infection, avoids unnecessary surgery, and helps in
targeted management. However, histopathological evaluation with immunohistochemis-
try remains the diagnostic modality of choice with regard to neoplastic lesions.
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Introduction

Image-guided fine-needle aspiration cytology (FNAC) of
adrenal lesions is a specialized technique limited to tertiary
care centers for analyzing symptomatic, as well as inciden-
tal lesions.1 FNAC has been proven as a highly sensitive and
specific diagnostic tool in most endocrine lesions, particu-
larly thyroid.2 Image-guided FNAC in adrenal lesions plays
an important role in distinguishing non-neoplastic from
neoplastic lesions. It helps in metastatic workup of epithe-
lial malignancies as adrenal is a common site for metastatic
carcinomatous deposits. Cytological evaluation of adrenal
masses may avoid unnecessary surgical interventions in
non-neoplastic conditions. This study evaluated the cy-
tological spectrum of adrenal lesions in a tertiary care
health center, as well as the advantages and limitations of
adrenal FNAC.

Materials and Methods

Thiswas a retrospective studyconducted in theDepartment of
Pathology from June 2017 till June 2019 at Dayanand Medical
College and Hospital (DMC&H) in Ludhiana, a tertiary care
university hospital. All the19cases ofadrenal FNACperformed
in these 2 years were analyzed for the study. Informed prior
consent was taken in every case. Ethical clearance was
obtained from the institutional ethical committee.

FNAs were performed using a 21- to 23-gauge needle and
20 cc syringe under radiological guidance, followed by rapid
onsite evaluation (ROSE) of aspiration samples for adequacy. A
total of 6 to 8 smears were made from every case. Air-dried
smears were stained with May–Grunwald–Giemsa stain and
alcohol-fixed smears were stained with hematoxylin–eosin
and Papanicolaou stains. Special stains like 20% Ziehl–Neelsen
(ZN) stain for acid-fast bacilli, periodic acid–Schiff’s (PAS), and
Gomori’s methenamine silver (GMS) stains for fungus were
performed when needed. All smears were read and reported
by two experienced cytopathologists.

The lesions were broadly classified cytologically into
non-neoplastic and neoplastic categories. The non-neoplas-
tic lesions were further divided into infective and benign
cystic lesions and the neoplastic lesions were divided into
benign and malignant neoplasm. The malignant neoplasm
included both primary and metastatic malignancies. No
major complication was encountered in any of the cases.
Clinical and radiological profile was retrieved from hospital
records. Tru-cut biopsy and immunohistochemical findings
were also obtained from the hospital record wherever
available.

Statistical Analysis

SPSS statistics 16.0 for windows (Chicago, Illinois, United
States) was used for statistical analysis of data. Continuous
data were represented as mean� standard deviation (SD) or
median with interquartile range if it was distributed nor-
mally or skewed, respectively. The categorical data were
represented as percentages.

Results

A total of 19 image-guided FNACswere performed during the
study period of which 9 were male and 10 were female
patients. Age varied between 14 and 75 years with a mean
age of 53 years. Pain abdomen was the most common
presenting symptom with fever being the next common.

Radiologically, bilateral adrenal involvement was identi-
fied in five cases of which two were diagnosed as histo-
plasma infection, two as metastatic carcinomatous deposits
from a known extra-adrenal primary malignancy of pancre-
atic neuroendocrine carcinoma, and endometrioid adeno-
carcinomawhile satisfactorymaterial could not be yielded in
the fifth case. Space occupying lesion/lesions were detected
in nine cases. The adrenal lesion size ranges from 17 to
60mm. In this study, the number of FNAs performed on the
right adrenal gland (n¼10) was slightly higher than that on
left (n¼9). The clinical, radiological, and pathological profile
of all the study patients has been described in ►Table 1.

Out of 19 cases, 3 (15.78%) were unsatisfactory because of
insufficient cellularity. Of which two were incidentally
detected on radiology as diffuse glandular enlargement
and one was given a provisional radiological diagnosis of
adrenal cortical adenoma on computed tomography (CT).
Two to three passes were given for each of these cases.
Further passes could not be performed as all three patients
refused for the same.

A satisfactory material was obtained in 16 cases (84.20%),
of which 6 (31.57%) turned out to be non-neoplastic and the
remaining 10 (52.63%) were neoplastic.

Of the non-neoplastic lesions, one was a benign cystic
lesion, three were infective (two histoplasmosis and one
tuberculosis), and two cases where FNAC of the adrenal
gland was done as a part of metastatic workup showed
only benign adrenal cortical cells with no malignant cells
in a setting of a known extra-adrenal primary malignancy of
breast (invasive ductal carcinoma) and stomach (adenocar-
cinoma) which were diagnosed on histopathology of the
primary malignant lesion. One of the two histoplasmosis
cases was a known diabetic with liver cirrhosis while the
other had no comorbidity. On cytomorphology, both the
cases showed the presence of extracellular, as well as intra-
cellular (within the macrophages) organisms which were
ovoid to spherical measuring 2 to 4 µm and surrounded by a
clear halo (►Fig. 1A,B). The only case of adrenal tuberculosis
found in this study was a known case of pulmonary tuber-
culosis and was on antitubercular therapy (ATT). Cytomor-
phology showed the presence of epithelioid cell granulomas
with giant cells and 20% ZN stainwas noncontributory as the
patient was on ATT.

Out of the neoplastic lesions, one was reported as mye-
lolipoma, cytological examination of which showed the
presence of mature adipose tissue fragments admixed with
hematological elements such as megakaryocytes, nucleated
red blood cells, and lymphocytes (►Fig. 1C,D). However, a
biopsy was not performed for this case.

A cytological diagnosis of pheochromocytoma was given
in one case, the FNAC of which showed tissue fragmentswith
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endothelial cell rimming. The tumor cells displayed salt and
pepper chromatin and a moderate amount of cytoplasm.
Histopathological examination showed tumor cells having
salt and pepper chromatin, arranged in zellballen pattern. On
immunohistochemistry (IHC), the tumor cells expressed
positivity for chromogranin A and synaptophysin.

In four cases of adrenal neoplasm, definite type of the
neoplasm could not be ascertained and a cytological diagno-
sis of primary adrenal neoplasm could only be rendered. The
final diagnosis was made on histopathology and IHC in these
cases.

A cytological diagnosis of metastatic deposits from a
known extra-adrenal primary malignancy which had been
diagnosed on histopathology and IHC of the primary lesion
(colon adenocarcinoma, pancreatic adenocarcinoma, non-
Hodgkin’s lymphoma of cecum, and endometrioid adenocar-
cinoma) was given in four cases. Adrenal FNAC was per-
formed as a part ofmetastaticworkup and no biopsy/IHCwas
available in any of these cases. On cytology, the adenocarci-
nomatous deposits appeared as tumor cells arranged in
glandular configuration, while the lymphomatous deposit
was seen as singly scatteredmedium to large cells exhibiting
an altered N/C ratio, prominent nucleoli in few, and scant
amount of cytoplasm with brisk mitosis and lymphogland-
ular bodies. All these cases showed multiple lesions in
adrenal (either unilateral or bilateral) which in conjunction
with cytomorphology favored a diagnosis of metastasis over
a primary adrenal neoplasm.

True-cut biopsy and IHC were available in the cases with
cytological diagnosis of pheochromocytoma (n¼1) and pri-
mary adrenal neoplasm (n¼4) which helped in further
subtypingof adrenal neoplasm in these cases. The cytological
diagnosis of pheochromocytomawas confirmed on histology
and a final diagnosis of pheochromocytoma was made in

three cases of primary adrenal neoplasm, adrenocortical
carcinoma in one, and one case was inconclusive because
of a nonrepresentative sample.

Discussion

Image-guided FNAC has been reported as a highly sensitive
and specific diagnostic tool in many endocrine organs,
especially the thyroid gland. The role of FNAC is increasing
in differentiating various adrenal lesions and for staging
malignancies, yet limited to tertiary care centres.3 Many
investigators in the past have reported an inadequacy rate
of as high as 37% with percutaneous image-guided FNAC.4

However, in this study, 15.78% of total cases were found
unsatisfactory because of poor cellularity. A combination of
experienced radiologists and cytopathologists is the key to
better sample yield. In this study, ROSE was done in every
case and multiple passes (2–4) were given to minimize the
unsatisfactory samples.

Image-guided FNAC can be done either percutaneously
(ultrasound/CT guided) or endoscopic ultrasound (EUS)
guided. In the present study, one FNACwas performed under
EUS guidance, while the rest were percutaneous ultrasound
guided. Percutaneous FNAC is an invasive procedure andmay
impart morbid complications like hemorrhage, pneumotho-
rax, and septicemia in 8 to 13% of cases.5 In this study, no
patient experienced any of these complications.

Differential diagnosis of adrenal lesions includes infec-
tions, infiltrative disease, adrenal hemorrhage, primary ad-
renal neoplasm (benign and malignant), and metastases.6 A
combination of clinical data and radiological findings helps
to differentiate benign and malignant lesions. However,
cytomorphology contributes to determine the exact nature
of infection and to differentiate primary adrenal neoplasm
from metastases which helps to determine the treatment
plan.

Adrenal cystic lesions are rare and mostly discovered
incidentally with an incidence rate ranging from 0.064 to
0.18%. However, the detection rate is increasing with tech-
nological advances in imaging such as CT and ultrasonogra-
phy. It comprises a broad spectrum ranging from
pseudocysts to cystic primary adrenal neoplasm. Radiology
in conjunction with microscopic examination helps in dif-
ferentiating the benign from malignant cystic lesions which
are vital for targeted therapy.7 In this study, one case was
diagnosed as a benign cystic lesion which was incidentally
detected on abdominal CT and showed no solid component.
Cytomorphology showed no malignant cells.

In developing countries like India, tuberculosis remains
themost common cause for adrenal insufficiency comprising
46 to 56% of all cases.8,9However, in this study, histoplasmo-
sis was found in two cases while tuberculosis in one case.
Special stains are used to confirm the infective pathogen like
20% ZN stain for mycobacterium tuberculosis and PAS and
GMS stain for histoplasma. Infective lesions usually have
bilateral diffuse adrenal involvement with heterogeneous
echotexture due to necrosis and type-B symptoms. In our
study, two out of three infective cases had bilateral adrenal

Fig. 1 (A) A macrophage showing intracellular histoplasma organism
(black arrow) on H&E stain (�400) and (B) Papanicolaou stain (�400).
FNA features of myelolipoma showing adipose tissue fragments and
bone marrow elements seen as megakaryocyte (red arrow) and
nucleated red blood cells on Giemsa’s stain at (C) �100 and (D) at
�400. FNA, fine-needle aspiration; H&E, hematoxylin and eosin.
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involvement with one of the histoplasmosis case showing
diffuse necrosis. All three cases presented with fever and
pain abdomen. The differential diagnosis of histoplasma
includes Leishmania donovani, cryptococcus, histoplasma,
and blastomyces. Awareness of clinical and cytomorpholog-
ical features plays an important role in identifying the
infective pathogen and helps in targeted management with-
out the need for unnecessary surgery.10

Adrenal myelolipoma is a rare benign tumor with female
predominance and is one of adrenal incidentaloma. It can be
easily detected on radio imaging, yetmicroscopic examination
confirms the diagnosis. The differential diagnosis includes
teratoma, lipoma, liposarcoma, and adrenal neoplasm both
primary and metastatic.11 In this study, a 43-year-old female
was incidentally diagnosed on CT with a right adrenal lesion
(measuring 33mm�30mm in size). On cytology, it is charac-
terized by mature adipose tissue fragments and scattered
hematopoietic elements at varying stages of maturation and
histopathology confirms the same.12

FNAC is a useful tool in malignant adrenal lesions with a
sensitivity of 85 to 93%.13 The adrenal gland is one of the
most common sites formetastasis. In a study, lung carcinoma
was found to be the most common indication for image-
guided FNA followed by breast carcinoma and melanoma.14

However, in our study, gastrointestinal malignancies were
responsible for 66.6% of adrenal lesions with suspected
metastasis followed by endometrioid adenocarcinoma and
breast carcinoma. Out of the six suspected cases of adrenal
metastasis with known extra-adrenal primary malignancy,
two had shown only benign cortical cells while the remain-
ing four had shown metastatic carcinomatous deposits from
colon adenocarcinoma, pancreatic adenocarcinoma, non-
Hodgkin’s lymphoma of cecum, and endometrioid adenocar-
cinoma. Radiologically, bilateral multiple adrenal lesions
were seen in two, unilateral multiple lesions in two, and
unilateral solitary lesion in two cases.

Adrenal cortical carcinoma (ACC) is a rare primary adrenal
tumor (annual incidence of 1.5 to 2 per million) with a
bimodal age presentation. The functional ACC may present
with features of hyperaldosteronism, virilization, feminiza-
tion, and Cushing’s syndrome.15 Diagnosis of ACC should
only be made in presence of a cortical nodular lesion as the
morphology of normal adrenocortical tissue is indistinguish-
able from cortical neoplastic lesions. Cytologically, it
presents as a cellular tumor with cells arranged in clusters
along with individually scattered cells against a lipid-rich
necrotic background. The tumor cells show centrally placed
hyperchromatic nuclei, occasional prominent nucleoli, and
abundant amount of vacuolated cytoplasm (►Fig. 2A,B).16 In
this study, one case which was initially diagnosed as adrenal
neoplasm on cytology was confirmed to be ACC on histopa-
thology and IHC showing immunopositivity for inhibin and
melan A. This patient presented with adrenocorticotropic
hormone-dependent Cushing’s syndrome having uncon-
trolled diabetes mellitus and hypertension. On CT of abdo-
men and chest, a 60mm�45mm space-occupying lesion
was seen in the left adrenal with suspected pulmonary
metastasis. The cytological differentials of ACC include adre-

nal adenoma, hepatocellular carcinoma, renal cell carcinoma,
and metastatic mucinous adenocarcinoma, and metastatic
melanoma. There is no definitive feature to diagnose ACC on
cytology. Yet, features such as the absence of any other
primary site, tumor size>5 cm, polygonal tumor cells having
prominent nucleoli and an abundant amount of granular
cytoplasm, a lipid-rich background, brisk mitosis, and ne-
crosis favor ACC.1 However, immunopositivity for inhibin,
melan A, and calretinin confirms the diagnosis.

Pheochromocytoma is an adrenal medullary neoplasm
that commonly occurs in a fourth or fifth decade. It has an
incidence rate of 2 to 8 per million. Excess production of
catecholamines by the tumor cells may cause hypertensive
crisis.15 Cytology smears from pheochromocytoma are cel-
lular showing tissue fragments and singly scattered cells
with many bare nuclei. Nuclear pleomorphism is readily
evident along with salt and pepper chromatin and cyto-
plasmic metachromatic granules which get highlighted in
diff-quik stained smears (►Fig. 2C,D).17 In this study, one
case with cytological diagnosis of pheochromocytoma and
two cases with a cytological diagnosis of adrenal neoplasm
was proven to be pheochromocytoma on histopathology and
IHC showing immunopositivity for synaptophysin and chro-
mogranin A. All three cases presented with abdominal pain
and space-occupying lesions on CT. Two of these patients
presented with uncontrolled hypertension. None of these
cases had a syndromic association. The differential diagnosis
of pheochromocytoma includes adrenal cortical adenoma,

Fig. 2 FNA (A) features of adrenal cortical carcinoma showing tumor
cells with centrally placed pleomorphic nuclei, prominent nucleoli,
and abundant vacuolated cytoplasm (H&E; �400). Histopathological
(B) features of adrenal cortical carcinoma showing tumor cells
arranged in trabeculae and sheets (H&E; �400) along with tumor cells
showing immunopositivity for inhibin (inset). FNA (C) features of
pheochromocytoma showing tissue fragments with endothelial cell
rimming. The tumor cells have salt and pepper chromatin and
moderate amount of cytoplasm (H&E; �400). Histopathological
(D) features of pheochromocytoma showing tumor cells arranged in
zellballen pattern, having salt and pepper chromatin (H&E; �400)
along with tumor cells exhibiting strong cytoplasmic granular posi-
tivity for chromogranin A (inset). FNA, fine-needle aspiration, H&E,
hematoxylin and eosin.
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ACC, adrenal medullary hyperplasia, metastatic renal cell
carcinoma, and metastatic melanoma. Immunopositivity for
chromogranin A, synaptophysin, and S-100 confirms the
diagnosis of pheochromocytoma.

Though cytology is sensitive to diagnose adrenal neo-
plasm, yet histopathology with IHC is required for further
typing and management of adrenal neoplasms both primary
and secondary. The ability to diagnose infective pathology on
FNAC decreases unnecessary surgeries and hence reduced
morbidity and mortality. This study has a good representa-
tion of lesions ranging from cystic lesions to infective
pathology to neoplasm, both primary and secondary.

Limitations

This study has various limitations. First, being a retrospective
study carries an inherent bias of study sampling. Second, the
sample size of the study is less. Therefore, this limited
number of cases could attribute to the disproportionate
distribution. Third, a cytohistological correlation could not
be done in all the cases as the histopathological examination
was not available in the cases of adrenal metastases from a
known extra-adrenal primary malignancy.

Conclusion

This study summarizes a tertiary care center’s experience in
regard to adrenal FNACs. Image-guided FNAC of adrenal
masses in combination with clinical and radiological data
are a reliable and safe techniquewithhighdiagnostic accuracy.
It helps to determine the exact nature of the infection, avoids
unnecessary surgery, and helps in targeted management. A
combination of experienced radiologists and cytopathologists
is essential to get a satisfactory sample. However, cytology
alone is insufficient to reach a final diagnosis in neoplastic
conditions as it requires histopathological evaluation and IHC.
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