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Th e use of endoscopic ultrasound-guided fi ne-needle aspiration (EUS-FNA) appears to be a 

safe and feasible means of confi rming or excluding malignancy in the adrenal glands. EUS-FNA 

with biopsy of suspicious masses in either adrenal gland allows for assessment of these lesions 

while keeping complications relatively rare. Th e main advantages of EUS-FNA are that it can be 

done as an outpatient procedure, with good results, minimal morbidity, and a short hospital stay. 

Nevertheless, EUS-FNA of adrenal masses should be indicated only in selected cases, in which 

there is potential to either decrease unnecessary treatment or guide therapy in cancer patients by 

aiding in either staging of malignancy or treatment of recurrence.
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Introduction 

Ultrasonography (US), computed tomography (CT), 

magnetic resonance imaging (MRI), and the use of other 

advanced imaging techniques has led to increased detection 

of adrenal masses [1-3]. About 5% of patients undergoing CT 

of the abdomen are found to have an adrenal lesion [4] and 

the incidence of an adrenal incidentaloma (detection of an 

otherwise unsuspected adrenal mass on imaging), ranges from 

0.2 to 7% [5-7]. Most of these incidentally found lesions are 

non-functioning adenomas, but 2% are metastatic lesions.

About 75% [1] of adrenal masses identifi ed during staging 

of patients with cancer are metastatic lesions that could be 

metastases from malignancy involving mostly the lung, 

breast, stomach, kidney, skin, or lymphatic system [8-10]. Th e 

imaging techniques currently off ered to diff erentiate a benign 

mass from a malignant one are not sensitive or specifi c enough. 

For this reason, patients with a high index of suspicion for 

malignancy are oft en referred for percutaneous biopsy [11-12].

Image-guided fi ne-needle aspiration (FNA) performed 

percutaneously using either US or CT has traditionally been 

the modality of choice for sampling of the adrenal glands. Th is 

technique, however, yields non-diagnostic samples in up to 

14% of patients and is associated with adverse events in 0.4-

12% [13-16]. Endoscopic ultrasound (EUS)-guided FNA of 

either adrenal gland off ers a less invasive and more accurate 

method for sampling the adrenals with a few side eff ects 

and complications [17]. Th e use of EUS-FNA is infrequently 

performed for the evaluation of adrenal lesions and there are 

few reported studies addressing the safety and feasibility of 

this technique, as shown in Tables 1 and 2. Few authors have 

recently summarized the use of EUS-FNA in the diagnosis 

of adrenal lesions. In the present review the indications, 

techniques, success rates, and complications reported with 

EUS-FNA of the adrenals are described.

Materials and methods

An extensive English language literature search was 

conducted using PubMed, Medline, Embase, and Google to 

identify peer-reviewed original and review articles using the 

keywords ‘endoscopic ultrasound’, ‘fi ne-needle aspiration’, 

‘adrenal’, ‘puncture’, and ‘EUS-FNA’. Only articles in humans 
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were selected. Th e references of pertinent studies were 

manually searched to identify additional relevant studies. Th e 

procedural details, technical success rates, and complications 

were considered as part of the inclusion criteria. Search results 

yielded mostly small sample sized prospective or retrospective 

studies including case reports and case series.

Results

Seventeen original articles published were considered 

appropriate to be included in the review article. Of these, seven 

were case reports while the other ten were case series. Th e total 

number of patients included across all studies was 416. All 

cases have been summarized in Tables 1 and 2.

Demographics

A total of 416 patients (mean age 65 years; 242 male) were 

included across all studies. Gender was not specifi ed for the 

11 patients included in the study by Uemura et al [18].

Technique and technical success rate

Linear EUS was performed in most patients. Th e left  

adrenal gland was visualized by transgastric imaging and 

transduodenal imaging was used for the right adrenal gland. 

To identify the left  adrenal gland with the echoendoscope, 

the descending aorta was traced to the celiac trunk and gentle 

clockwise torque of the echoendoscope was applied to identify 

the left  adrenal gland which appeared as a seagull-looking 

structure [12]. Th e right adrenal gland was identifi ed from the 

second part of the duodenum through gentle withdrawal of 

the echoendoscope anterior to the right kidney while keeping 

counter-clockwise torque on the instrument. Th is would 

ultimately lead to visualization of the right adrenal gland in 

most cases. Th ough sometimes inaccessible and more diffi  cult 

to visualize, the right adrenal gland could be seen with this 

gentle maneuvering of the echoendoscope and slight torque. 

A safe window oft en showed the liver on the right of the screen, 

the inferior vena cava on the left , and the right adrenal gland 

between them [14].

Once a right or left  adrenal gland mass was identifi ed, EUS-

FNA was performed by using a linear array echoendoscope. 

Th e size of the adrenal gland recorded in most studies was the 

maximal cross-sectional diameter of the gland. Average size 

of adrenal lesions across all studies was 25.9  mm. EUS-FNA 

was performed using a 19-, 22-, or 25-gauge needle. Doppler 

imaging was used to confi rm that there were no vascular 

structures along the path of the needle. Aft er needle puncture 

of the adrenal gland, the stylet was removed. Depending on the 

operator, suction was applied or not applied using a vacuum-

containing syringe and if excess blood was present in the initial 

specimen, the operator attempted more passes with the same 

needle but without suction. Th is approach to sampling was 

uniform across all studies, and there was no maximum number 

of biopsy attempts allowed. Biopsy attempts were performed at 

the discretion of the gastroenterologist. Th e average number 

of biopsy attempts across all studies in our review was two. 

A  transgastric approach was documented as performed in 

Table 1 Patient characteristics in endoscopic ultrasound-guided adrenal fi ne-needle aspiration cases

Study,  (year) location  [ref.] Patients Age  (mean) M/F Study design

Puri et al (2015) India [37] 21 56 14/7 Case series

Martinez et al (2014) Indiana, USA [33] 94 66 49/45 Case series

Uemura et al (2013) Japan [18] 11 70 NM Case series

Sharma et al (2012) New York, USA [28] 2 77; 44 1/1 Case report

Azhar et al (2011) Singapore [31] 1 78 1/0 Case report

Bang et al (2011) Alabama, USA [15] 1 68 1/0 Case report

Schuurbiers et al (2011) Netherlands [20] 85 65 51/34 Case series

Eloubeidi et al (2010) Alabama, USA [12] 59 65 37/22 Case series

Bodtger et al (2009) Denmark [8] 40 63 20/20 Case series

Eloubeidi et al (2009) Alabama, USA [30] 1 49 1/0 Case report

Haseganu et al (2009) Pennsylvania, USA [35] 1 56 0/1 Case report

Dewitt (2008) Indiana, USA [16] 2 67 2/0 Case report

Ang et al (2007) Singapore [29] 4 76 4/0 Case series

Dewitt et al (2007) Indiana, USA [6] 38 61 21/17 Case series

Gerke et al (2005) Iowa, USA [34] 1 66 1/0 Case report

Eloubeidi et al (2004) Alabama, USA [32] 31 65 21/10 Case series

Jhala et al (2004) Alabama, USA [36] 24 62 18/6 Case series
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Table 2 Endoscopic ultrasound (EUS) and clinical features of adrenal masses undergoing attempted EUS-guided fi ne-needle aspiration

Study,  (year) 

location  [ref.]

Location Diameter 

(mm)

Echo features

(n)

Approach No. 

passes

Final diagnosis  (n) Technical 

success

Complications

Puri et al (2015) 

India [37]

Left =18

Right=3

16 Hypoechoic in 

most

TG=18

TD=3

4 Tuberculosis (10)

Malignancy (7)

Histoplasmosis (2)

Adrenal lipoma (2)

21/21 (100%) None

Martinez et al (2014) 

Indiana, USA [33]

Left =90

Right=4

27.2 Hypoechoic (66) TG=90

TD=4

3 Malignancy (25)

Benign adrenal tissue (60)

Non-diagnostic (9)

94/94 (100%) None

Uemura et al (2013) 

Japan [18]

Right 

and left 

25 Hypoechoic (8) TG or TD 

with 19G

2 Malignancy (4)

Benign adrenal tissue (7)

11/11 (100%) None

Sharma et al (2012) 

New York, USA [28]

Right=2 60 & 27 Hypoechoic, 

centrally cystic

TD=2 with 

22G and 25G

5 Metastatic lung 

adenocarcinoma (1)

Metastatic breast 

carcinoma (1)

2/2 (100%) None

Azhar et al (2011) 

Singapore [31]

Left 21.2 Diff use, 

homogenous

TG with 

22G needle

NM Histoplasmosis 1/1 (100%) None

Bang et al (2011) 

Alabama, USA [15]

Bilateral Right=29

Left =16

Irregular and 

hypoechoic

TG with 22G

TD with 25G

1 Metastatic melanoma 1/1 (100%) None

Schuurbiers et al (2011) 

Netherlands [20]

Left 28.6

NM

TG with 

22G needle

3 Lung cancer metastasis (53)

Adrenal carcinoma (1)

Colon cancer metastasis (1)

Benign adrenal tissue (25)

Non-diagnostic (5)

85/85 (100%) None

Eloubeidi et al (2010) 

Alabama, USA [12]

Left =54

Right=5

29.3 Hypoechoic (49) TG=54

TD=5

3 Malignancy (22)

Benign adrenal tissue (37)

59/59 (100%) None

Bodtger et al (2009) 

Denmark [8]

Left 30 Hypoechoic (36) TG with 

22G needle

2 Malignancy (33)

Benign adrenal tissue (7)

40/40 (100%) None

Eloubeidi et al (2009) 

Alabama, USA [30]

Bilateral Left =25

Right=29

NM TD & TG with 

22G needle

2 Histoplasmosis 2/2 (100%) None

Haseganu et al (2009) 

Pennsylvania, USA[35]

Left 20 Hypoechoic TG with 22G 2 Metastatic SCLC 1/1 (100%) Adrenal 

hemorrhage

Dewitt (2008) 

Indiana, USA [16]

Right 30 Mixed solid 

and cystic;

Hypoechoic solid

TD with 

22G needle

3 Pheochromocytoma (1)

Metastatic adenocarcinoma 

of colon with necrosis (1)

2/2 (100%) None

Ang et al (2007) 

Singapore [29]

Left 30.4 Hypoechoic (3)

Heterogeneous (1)

TG 2 NSCLC metastasis (2)

Benign adrenal tissue (2)

4/4 (100%) None

Dewitt et al (2007) 

Indiana, USA [6]

Left 24 Echo-poor (26)

Heterogeneous (5)

Echo-rich (2)

Unknown (5)

TG with 

22G needle

3 Benign adrenal tissue (22) 

Metastatic NSCLC (1) 

Metastatic SCLC (1)

Metastatic melanoma (n=1)

Metastatic pancreatic 

neuroendocrine tumor (1) 

Metastatic esophageal ca (1) 

Metastatic RCC (1) 

Pheochromocytoma (1)

Non-diagnostic (9)

38/38 (100%) None

Gerke et al (2005) 

Iowa, USA [34]

Left 18 NM TG with 19G 

tru-cut needle

1 Metastatic lung 

adenocarcinoma

1/1 (100%) None

Eloubeidi et al (2004) 

Alabama, USA [32]

Left 29 NM TG with 22G 4.5 Malignancy (13)

Benign adrenal tissue (18)

31/31 (100%) None

Jhala et al (2004) 

Alabama, USA [36]

Left =23

Right=1

15 NM TG=23

TD=1

NM Malignancy (7)

Neoplasia (1)

Benign adrenal tissue (16)

24/24 (100%) None

NM, no mention; TG, trans gastric; TD, trans duodenal; G, gauge
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359/416  (86%) patients while a transduodenal approach was 

documented as performed in 25/416 (6%) cases. In 32 patients, 

the respective study did not document which approach was 

used. Further details regarding techniques of EUS-FNA of the 

adrenal gland are included in Table 2. Th e combined technical 

success rate was 100% in all case reports and series.

EUS features of adrenal lesions

Eleven of the seventeen studies included in this review 

reported that the majority of adrenal lesions were hypoechoic in 

nature as seen through echoendoscopic visualization. Although 

these lesions were more suspicious for malignancy based on this 

feature, the cytologic outcome did not support that the majority 

of lesions were malignant. For example, in Martinez et al [33] 

66/94  (70%) patients had an adrenal lesion with hypoechoic 

features, however 60% of cytology showed benign adrenal tissue.

Complications

No major complications were reported aft er EUS-FNA 

of the adrenal gland. Haseganu et al [30] reported a case of 

adrenal hemorrhage that occurred immediately aft er the 

procedure. Th e patient was admitted to the hospital and treated 

symptomatically, but remained hemodynamically stable.

Discussion

EUS-FNA is a novel method for diagnosing adrenal lesions. 

When compared with the traditional diagnostic modalities, it 

is not only more accurate than imaging studies such as CT or 

MRI, but also a very safe procedure with fewer complications 

than percutaneous biopsies [18-21]. When an adrenal 

incidentaloma is identifi ed, the major concern is malignancy. 

According to guidelines from the National Institute of Health 

in 2002, malignancy is more likely in lesions >4 cm in size [22]. 

In a recent study, a lesion with a diameter greater than 4 cm 

was shown to have 90% sensitivity for the detection of 

adrenocortical carcinoma [23]. For adrenal masses larger than 

6 cm in diameter, most experts recommend resection [24].

Th e primary role of FNA biopsy is to diff erentiate between 

adrenal tissue and non-adrenal tissues (e.g.  metastases or 

infection). Th ough no major complications were noted in our 

review of EUS-FNA, some potential complications from image 

or EUS-FNA include adrenal hematoma, abdominal pain, 

formation of an adrenal abscess, and tumor recurrence along 

the needle track [25]. Furthermore, pheochromocytoma needs 

to be ruled out prior to FNA of an incidental adrenal lesion 

to prevent the possibility of hemorrhage and hypertensive 

crisis [26]. Overall, the utility and indications for EUS-FNA of 

adrenal incidentalomas of small size is rare, given the unclear 

benefi t and potential complications. For patients who do 

undergo the procedure, EUS-FNA of the left  adrenal gland 

is a relatively simple procedure while EUS-FNA of the right 

adrenal gland is more challenging because the echoendoscope 

must be maneuvered carefully along vascular structure to 

visualize the gland. When compared with the 22-gauge needle, 

25-gauge needles are relatively more fl exible and are preferred 

for performing trans-duodenal FNAs [27-31].

In summary, if EUS-FNA of the adrenal glands is available 

and there is a gastroenterologist on staff  to perform this 

advanced procedure, it is a viable and minimally invasive 

alternative to adrenalectomy or percutaneous image-guided 

biopsy of the adrenal glands and may be considered by 

practitioners as it also has excellent yield for an accurate tissue 

diagnosis. As shown in our review, EUS-FNA of the adrenal 

gland had 100% technical success with no major complications 

and only one case of minor adrenal hemorrhage. Th is 

procedure can be done as an outpatient as is well-tolerated by 

patients. Likewise, results of tissue biopsy greatly aff ect patient 

management and direct further therapy. Results from FNA 

cytology for many patients in multiple studies included in our 

review showed the impact of EUS-FNA of the adrenal gland 

on fi nal diagnosis of metastatic malignancy. For example, in 

patients with lung cancer, few studies included in this review 

evaluated the effi  cacy of EUS and EUS-FNA for the diagnosis 

of adrenal metastasis in patients with potentially resectable 

lung cancer [18]. As a result, EUS-FNA correctly diagnosed 

a patient with metastasis who was negative on both CT and 

positron emission tomography-CT. Whether a patient has a 

fi rst-time malignancy diagnosis or recurrence, EUS-FNA can 

help guide therapy by providing information for staging and 

possibly avoiding further invasive procedures in palliative 

cases. EUS-FNA of the adrenal gland has been shown to 

be particularly useful in this regard in patients with lung 

cancer [32-37]. Future prospective, randomized, controlled 

studies that compare EUS with percutaneous US and/or CT-

guided FNA of the adrenal glands would be helpful to further 

delineate the indications and limitations of each technique.

Concluding remarks

EUS-FNA of the adrenal gland appears to be a safe and 

feasible procedure with good results, minimal morbidity and 

a short hospital stay in the cases reported in the literature. 

We recommend that EUS-FNA of adrenal masses should be 

indicated only in selected cases, in which the procedure may alter 

clinical management by either avoiding unnecessary treatment 

or helping with staging of malignancy or its recurrence. Further 

research should compare the benefi ts of percutaneous and 

echo-endoscopic approaches to adrenal FNA.
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