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Abstract 

Purpose: The aim of this prospective study was to ascertain the nature and prevalence of incidentally discovered adrenal masses 

on routine chest and abdominal CT scans in patients with no known malignancy. Study was conducted in a tertiary care hospital in 

northern state of India. Methods and Materials: We analyzed the scans of 4469 patients in our hospital performed between 

December 2014 to April 2015. We found 240 incidental adrenal masses in 213 (5.12%) patients while reviewing the scans. Patients 

with no known malignancy and no suspicion for a hyperfunctioning adrenal mass were further isolated. A total of 337 patients 

were excluded. The remaining 4132  patients who fulfilled the criteria constituted the study group. The number, size and imaging 

features of the adrenal mass in each patient was recorded. Biochemical and demographic details were recorded. Results: A total of 

240 adrenal incidentalomas were identified, including 27 bilateral lesions in 213 patients with a prevalence of 5.15%. The male 

patients had a slightly higher prevalence of AI than females (5.86% vs. 4.24%. These lesions were characterized with following 

methods: Histopathology (n=8), Imaging characterization (n = 220), Clinco-Laboratory diagnosis (n=12). In our study the most 

common type of adrenal mass was adenoma (n=169, 70.45%).  Next common lesion was myelolipoma seen in 16(6.66%) patients. 

Haematoma was seen in 13 (5.41%) cases and cyst was seen in 12 (4.58%) cases. Metastaic disease was diagnosed in 10 (4.16%) 

cases , 4 cases were diagnosed on histology and 6 were were confirmed on imaging. There was 1 (0.41%) case of 

pheochromocytoma in our study. Macronodular hyperplasia was seen in 3 (1.28%) patients. A total of 16 lesions in 8 patients 

showed features suggestive of tuberculosis. Conclusion: Adrenal incidentalomas being common lesions need complete evaluation 

as there can be risk of malignancy or hormonal hyperfunction. The imaging features can predict the underlying pathology and 

biochemical evaluation should be done for hormonal hyperfunction. Thus there should be comprehensive reporting and 

selective testing strategy, so that these lesions are not missed. 
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1. Introduction: 

An adrenal incidentaloma is an adrenal mass discovered, 

incidentally during routine radiologic examination 

performed for indications other than evaluation of adrenal 

disease.[1] The adrenal gland is a frequent site of 

involvement by different disease processes. With wide 

spread use of CT examination for    different abdominal and 

chest conditions, adrenal lesions are frequently diagnosed in 

daily radiology practice seen in some 5% of CT 

examination.[2,3] It is difficult to know the true prevalence of 

the incidentalomas on cross sectional imaging as there are 

varied definitions and lack of standardised  protocols for 

adrenal imaging. Autopsy series show prevalence as high as 

9% in patients 70 years of age or older and 1% in patients 30 

years or younger.[4] These patients usually do not have any 

adrenal symptoms as most of these lesions are benign and 

non- functioning.  However, these lesions need complete 

evaluation as there can be risk of malignancy or hormonal 

hyperfunction.[3,5] The primary aim of this study was to 

ascertain the nature and prevalence of AI diagnosed by CT 

scans of the thorax and abdomen. 

2. Materials and Methods 

 

Patients 

We performed a prospective study on all patients who were 

referred to Radiology department to perform CT Chest or 

Abdomen between December 2014 to April 2015. We 

analyzed the scans of 4469 patients in our hospital during 

this period. We found 240 incidental adrenal masses while 

revieving the scans in 213 (5.12%)  patients. A total of 337 

patients were excluded. Fifty nine patients had known 

malignancy or there was high-risk adrenal metastasis. Two 

seventy eight patients were excluded in whom adrenal 

assessment was not possible because of poor examination 

technique. The remaining 4,132 patients constituted the 

study group. The number, size and imaging features of the 

adrenal mass in each patient was recorded. Biochemical and 

demographic details were recorded. 

 

Computed tomography 

All the abdominal and chest CT scans were done on 

Siemens Syngo 16 slice scanner.  Abdominal CT, both 

unenhanced and contrast-enhanced scans, were used to 
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diagnose incidental adrenal lesions. Postcontrast scans were 

done during the portal venous phase (60-70 seconds) after 

100 ml non- ionic contrast material was administered 

intravenously. Depending upon the body part to be imaged 

collimation varied between 3 to 7 mm. Most of chest CT 

examinations were unenhanced. For contrast-enhanced chest 

CT 100 ml non- ionic contrast material was given 

intravenously. Dedicated adrenal study with contrast 

washout estimation was also done in few patients. Adrenal 

CT was performed for characterization of the incidentally-

discovered adrenal masses. Unenhanced study was obtained 

with 2.5 mm collimation through the adrenal glands. The 

field of view was 25-28 mm on average. The region of 

interest (ROI), an ellipse in the adrenal mass, was identified 

and its density measured. If the density of ROI was greater 

than 10 HU, 100 ml non-ionic contrast material was 

administered intravenously at 3 ml/s. Imaging was repeated 

60s after injection and again 10-15 minutes later, without 

changing  imaging parameters. 

 

3. Results 

 

The study group comprised of 4132 low risk patients,  

2319(56.12%) males and 1813(43.88) females. The mean 

age of patients was 53.3 +_ 20.4 years.  Regarding the type 

of examination, 1230(29.77%) cases were chest CT, 

2199(53.21%) abdominal CT and 703(17.01%)  were CT 

chest and abdomen cases. 

 

Table 1: Clinical and Demographic characteristics of 

Patients 

 

Variable 

 

 

Value 

 

Mean Age (years) 

 

 

53.2 +_20.4 

 

Sex 

 

Male 2319(56.12%) 

Female 1813(43.88%) 

 

Procedure 

Inpatients 2766(66.94%) 

Outpatients 1366(33.06%) 

 

Type of 

Examination 

 

Chest 1230(29.77%) 

Abdomen 2199(53.21%) 

Chest and 

Abdomen 

703(17.01%) 

 

A total of 240 adrenal incidentalomas were identified, 

including 27 bilateral lesions in 213 patients with a 

prevalence of 5.15%. The male patients had a slightly higher 

prevalence of AI than females (5.86% vs. 4.24%). Among 

admit patients prevalence was 5.54% as compared to out 

patients with prevalence of 4.88%. It was also observed that 

prevalence increased with increasing age, with prevalence of 

1.32% under 30 years of age and rising to 6.29% in patients 

above 60 years of age. 

 

 

Table 2: Prevalance of Adrenal Incidentaloma  as per Age, Sex and procedure 

 

Variable No. of Patients No. of cases P value 

Sex Male 2319 136(5.86%)  

Female 1813 77(4.24%) 

Age range(years) >60 1796 113(6.29%)  

30-60 1657 91(5.49%) 

<30 679 9(1.32%) 

Procedure Inpatients 2766 94(5.54%)  

Outpatients 1366 119(4.88%) 

 

 

The Table 3 presents the radiological features observed in incidental adrenal lesions in 213 patients. In 118(55.40%) cases right 

adrenal was involved and  in 68(31.92%) cases, lesion was seen in left adrenal. Bilateral lesions were seen in 27(12.67%) patients. 

Regarding the size of the lesions, 117(48.75%) patients had lesions  of  size less than 2.0cms, 11(46.66%%) lesions were  between 

2.0 and 4.0cm and 11(4.58%), lesions were greater than 4.0 cms in size. 

 

Table3: Radiological features of Adrenal incidentalomas 
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Characteristic Feature No. of patients 

 

Laterality 

 

Right Adrenal 118(55.40%) 

Left Adrenal 68(31.92%) 

Bilateral 27(12.67%) 

Contour 

 

Regular 179(74.58%) 

Irregular 61(25.41%) 

 

Size(cms) 

<2.0 117(48.75%) 

2.0-4.0 112(46.66%) 

>4.0 11(4.58%) 

Enhancement Homogenous 105(43.75%) 

Heterogenous 96(40.0%) 

Absent 39(16.25%) 

Calcifications Present 25(10.42%) 

Absent 215(89.58%) 

 

Two hundred forty lesions were evaluated as follows:  histologic diagnosis (n = 8), imaging characterization (n = 220), and 

clinical and laboratory evaluation (n= 12). A specific diagnosis was established in 197 adrenal lesions, at the time of the initial 

CT, and the remaining 43 masses required further workup. 

 

Table 4: Methods to Establish Diagnosis of Adrenal Lesions 

 

 

In our study the most common type of adrenal mass was adenoma (n=169, 70.45%). Next common lesion was myelolipoma seen 

in 16(6.66%) patients. Haematoma was seen in 13(5.41%) cases and cyst was seen in 12(4.58%) cases. Metastaic disease was 

diagnosed in 10(4.16%) cases , 4 cases were diagnosed on histology and 6 were were confirmed on imaging. There was 1(0.41%) 

case of pheochromocytoma.in our study. Macronodular hyperplasia was seen in 3(1.28%) patients. A total of 16 lesions in 8 

patients showed features suggestive of tuberculosis. 

 

Table:5 Pathology Results for All Adrenal Lesions 

 

Diagnosis No. (%) of Lesions 

Adenoma 169(70.41%) 

Myelolipoma 16(6.66%) 

Haematoma 13(5.41%) 

Cyst 12(4.58%) 

Metastasis 10(4.16%) 

Pheochromocytoma 1(0.41%) 

Macronodular Hyperplasia 3(1.28%) 

Tuberculosis 16(11.25%) 

 

 

4. Discussion 

 

With the advent of state-of-the-art cross sectional imaging 

technique there is growing interest in the evaluation of 

incidentally discovered adrenal lesions. With the use of high 

resolution CT scanners in recent years adrenal 

incidentalomas are now discovered more frequently. 

In our study the prevalence of adrenal incidentalomas was 

5.15%. Same prevalence was seen in previous studies.[7,8] 

The prevalence of adrenal incidentalomas on imaging has 

approached to that of autopsy series [9] although not as high 

as that reported  of 9%,[10] as there may be microscopic 

involvement of adrenals which is not seen on imaging . In 

older studies the prevalence was reported to be 1-2%. [11] 

Method No. of Masses 

Histological diagnosis 8 

 

Imaging 

diagnosis 

Unenhanced CT 103 

Contrast Enhanced CT 89 

Adrenal CT with washout 28 

Clinco-Laboratory diagnosis 12 
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The reason for their low prevalence may be due to poor 

resolution of older CT scanners. Additionally, these low 

rates may be attributed to the fact that more dedicated 

scanning for adrenal lesions is done in research protocol 

while in a routine case  radiology department particularly 

focuses on the patient’s presenting complaint. 

In our study the most common kind of adrenal mass was 

adenoma (n=169, 70.45%). Majority of adenomas were 

diagnosed on imaging. Only 2 adenomas were diagnosed by 

histology as they did not meet the criteria of benign lesion 

on imaging. With the use of dedicated adrenal CT and 

chemical shift MRI, biopsy is now occasionally used for 

diagnosis of adenoma. [12] In this study, most (82.22%) 

adenomas were diagnosed on unenhanced CT, using the 

criteria of ≤ 10 HU, which is similar to that reported by 

previous studies. [8,13] In our study 13% of adenomas were 

diagnosed on dedicated adrenal  CT with characteristic 

washout. 

Next common lesion was myelolipoma seen in 16 (6.66%) 

patients which is similar to 6.0% reported by Song et al. [8] 

However, much lower prevalence (0.08–0.2%) is reported in 

autopsy series.[14] All the myelolipomas were diagnosed on 

imaging as they contain macroscopic fat. 

In our series haematoma was seen in 13 (5.41%) cases. 

Hematomas are easily diagnosed on CT because they have 

characteristic appearance of a high-density lesion, and they 

occur in distinct clinical settings, with most of patients 

(80%) having history trauma.[15] In an autopsy series of 

severe trauma, a prevalance of 28%  was reported,[16] 

however a much smaller  prevalence of 2%  has been 

reported  on imaging in patients with severe abdominal 

trauma. [17, 18] There should be resolution of hematomas on 

follow up examinations. 

In this study cysts were seen in 12 (4.58%) cases. Cysts 

have characteristic low density on CT with thin wall, unless 

there is secondary infection or haemorrhage. Metastaic 

disease was diagnosed in 10 (4.16%) cases. Four cases were 

confirmed on histology. In  remaining  6 cases, diagnosis 

was made on imaging as primary malignancy was seen in 

other organs. In his study Ferreira et al., reported a higher 

prevalence of metastaic lesion because they have included 

oncologic patients.[19] 

There was 1 (0.41%) case of pheochromocytoma in our 

study which was proven by biopsy after surgical resection 

which is similar to 0.4% reported by Sen et al.[20] 

Pheochromocytomas can be clinically silent, however most 

patients with an incidentally found pheochromocytoma have 

a history of hypertension. In his series Motta-Ramirez et al., 
[21] reported that 58% of all pheochromocytomas were 

detected incidentally. The National Institutes of Health 

(NIH) consensus conference recommends biochemical 

evaluation for hormonal excess in its guideline for 

management of clinically inapparent adrenal masses. 

A total of 16 lesions in 8 patients showed features  

suggestive of tuberculosis . In 4 patients calcifications was 

seen in bilateral adrenals. In remaining 4 patients there were 

hypodense lesions in adrenals. All these patients showed 

lung parenchymal lesions  with mediastinal 

lympadenopathy. . Together with clinical and laboratory 

findings diagnosis of tuberculosis was made in these 

patients. No tuberculosis lesion was seen in some recent 

studies which may be attributed to high prevalence of 

infections in this part of world. 

 

5. Conclusion 

 

Adrenal incidentalomas are common with our study 

showing the prevalence of 5.16%. These lesions need 

complete evaluation as there can be risk of malignancy or 

hormonal hyperfunction. The imaging features can predict 

the underlying pathology and biochemical evaluation should 

be done for hormonal hyperfunction.Thus there should be 

comprehensive reporting and selective testing strategy, so 

that these lesions are not missed. 

 

6. References 

 

1. Young WF Jr. Management approaches to adrenal 

incidentalomas: a view fromRochester, Minnesota. 

Endocrinol MetabClin North Am 2000;29:159-85. 

2. Bovio S, Cataldi A, Reimondo G, et al. Prevalence 

of adrenal incidentaloma in a contemporary 

computerized tomography series. J Endocrinol 

Invest 2006;29:298-302. 

3. Young WF Jr. Clinical practice. The incidentally 

discovered adrenal mass. N Engl J Med 

2007;356:601-10. 

4. Grumbach MM, Biller BM, Braunstein GD, et al. 

Management of the clinically inapparent adrenal 

mass (“incidentaloma’’). Ann Intern Med 

2003;138:424-9. 

5. No authors listed. NIH state-of-the-science 

statement on management of the clinically 

inapparent adrenal mass (“incidentaloma). NIH 

Consens State Sci Statements 2002;19:1-25. 

6. Herrera MF, Grant CS, van Heerden JA, Sheedy 

PF, Ilstrup DM. Incidentally discovered adrenal 

tumors: an institutional perspective. Surgery 

1991;110:1014-21. 

7. Song JH, Chaudhry FS, Mayo-Smith WW. The 

incidental adrenal mass on CT: prevalence of 

adrenal disease in 1,049 consecutive adrenal 

masses in patients with no known malignancy. AJR 

Am J Roentgenol 2008;190:1163-8. 

8. Barzon L, Sonino N, Fallo F, Palu G, Boscaro M. 

Prevalence and natural history of adrenal 

incidentalomas. Eur J Endocrinol 2003; 149:273– 

285 

9. Hedeland H, Ostberg G, Hokfelt B. On the 

prevalence of adrenocortical adenomas in an 



Cite As: Prevalence of Adrenal Incidentalomas: A Prospective Study; Vol. 2|Issue 10|Pg:1372-1376 2015 

 

1376 DOI: 10.18535/ijmsci/v2i10.06 

 

autopsy material in relation to hypertension and 

diabetes. Acta Med Scand 1968; 184:211–214 

10. Gajraj H, Young AE. Adrenal incidentaloma. Br J. 

Surg 1993; 80:422–426 

11. Paulsen SD, Nghiem HV, Korobkin M, Caoili EM, 

Higgins EJ. Changing role of imaging-guided 

percutaneous biopsy of adrenal masses: evaluation 

of 50 adrenal biopsies. AJR 2004; 182:1033–1037 

12. Caoili EM, Korobkin M, Francis IR, et al. Adrenal 

masses: characterization with combined 

unenhanced and delayed enhanced CT. Radiology 

2002; 222:629–633 

13. Olsson CA, Krane RJ, Klugo RC, Selikowitz SM. 

Adrenal myelolipoma. Surgery 1973; 73:665–670 

14. Mayo-Smith WW, Boland GW, Noto RB, Lee MJ. 

State-of-the-art adrenal imaging. RadioGraphics 

2001; 21:995–1012. 

15. Sevitt S. Post-traumatic adrenal apoplexy. J Clin 

Pathol 1955; 8:185–194 

16. Burks DW, Mirvis SE, Shanmuganathan K. Acute 

adrenal injury after blunt abdominal trauma: CT 

findings. AJR 1992; 158:503–507 

17. Ferreira EV, Czepielewski MA, Faccin CS, 

Accordi MC, Furtado AP. Prevalence of   adrenal 

incidentaloma at computed tomography (chest and 

abdominal) in a general hospital in Brazil. Arq Bras 

Endocrinol. Metabol 2005;49:769-75 

18. Motta-Ramirez GA, Remer EM, Herts BR, Gill IS, 

Hamrahian AH. Comparison of CT findings in 

symptomatic and incidentally discovered 

pheochromocytomas. AJR 2005; 185:684–688 

19. Rana AI, Kenney PJ, Lockhart ME, et al. Adrenal 

gland hematomas in trauma patients. Radiology 

2004; 230:669–675. 

20. Sen H, Asik M, Uysal F et al. The Prevalence of 

Incidental Adrenal Mass Found Using Diagnostic 

Imaging Techniques. Turkish Journal of 

Endocrinology and Metabolism 2013; 17: 108-10 

 


