Evidence Table 2 : Diagnostic Performance of Tests to Evaluate Adrenal Masses – Part I


	
	Study, Year

Identifier
	Demographics
	Inclusion criteria
	Exclusion criteria
	Study design,

Enrollment period
	Initial discovery test

	
	INCIDENTALLY FOUND ADRENAL MASS (INCIDENTALOMA)

	
	
	
	
	
	
	

	
	Terzolo 2000

20292944
	Country: Italy

Median age (range): 
58 (15-61) y

Enrolled: 107 total

Evaluated: 84 incidentaloma
23 suspected adrenal mass

36% Male
	Adrenal mass found serendipitously
	Extraadrenal cancer

Pre-treated adrenal cancer
	Prospective cohort

1990 - 1996
	“Diagnostic procedures performed for extraadrenal complaints”

	
	
	
	
	
	
	

	
	Fontana 1999

99438934
	Country: Italy

Mean age (range): 
55 (18-83) y

Enrolled: 208

Evaluated: 54

40% Male
	Adrenal incidentaloma

Post hoc, included only US-evaluable adenomas and carcinomas.
	Severe or paroxysmal hypertension, resistant to treatment or associated with hypokalemia

History of neoplasm known to metastasize to adrenal
	Retrospective case series

1989 - 1996
	US, CT, MRI, X-ray, Surgery

	
	
	
	
	
	
	

	
	Nakajo 1993

94031431
	Country: Japan

Mean age: ND

Enrolled: 43

Evaluated: 33 with adrenal mass

% Male: ND
	Incidental adrenal or juxtaadrenal mass
	None described
	Retrospective case series

Jan 1986-June 1991
	CT, US, X-ray

	
	
	
	
	
	
	


	
	Study, Year

Identifier
	Demographics
	Inclusion criteria
	Exclusion criteria
	Study design,

Enrollment period
	Initial discovery test

	
	INCIDENTALLY FOUND ADRENAL MASS (INCIDENTALOMA) (continued)

	
	
	
	
	
	
	

	
	Bondanelli 1997

97158618
	Country: Italy

Mean age (range):
58 (24-84) y

Enrolled: 38

Evaluated: 38

42% Male
	Unsuspected adrenal mass found during general, urologic, or gastroenterologic evaluations, or surgery
	Specific signs or symptoms of hormone excess

Masses found during staging of malignant disease.
	Prospective cohort

1990-1996
	US, X-ray

	
	
	
	
	
	
	

	
	ADRENAL MASS FOUND DURING EXTRAADRENAL CANCER WORK-UP

	
	
	
	
	
	
	

	
	Welch 1994

95062966
	Country: USA

Age range: 31-84 y

Enrolled: 270

Evaluated: 270 (277 masses)

63% Male
	Adrenal biopsies

(Most were from extraadrenal cancer; 5/277 masses were adrenal gland tumor; unreported number were adrenal infection and hematoma)
	Follow-up data could not be obtained
	Retrospective chart review; longitudinal follow-up for at least 1 y

Enrollment period: ND
	ND

	
	
	
	
	
	
	

	
	Schwartz 1997

97312288
	Country: USA

Mean age (range):
65 (39-83) y

Enrolled: 54

Evaluated: 54

61% Male
	New diagnosis of extraadrenal cancer

Adrenal mass >1 cm on CT

MRI and CT-guided biopsy performed
	None described
	Retrospective case series

Nov 1993-Nov 1995
	CT

	
	
	
	
	
	
	

	
	Krestin 1991

91100512
	Country: Switzerland

Mean age: 54 y

Enrolled: 57

Evaluated: 44 (52 masses)

61% Male
	Extraadrenal malignancy

Adrenal mass
	Refusal

Poor condition due to cancer

Claustrophobia

Pacemaker
	Prospective (N=21) and retrospective (N=31)

Enrollment period: ND
	ND


	
	Study, Year

Identifier
	Demographics
	Inclusion criteria
	Exclusion criteria
	Study design,

Enrollment period
	Initial discovery test

	
	ADRENAL MASS FOUND DURING EXTRAADRENAL CANCER WORK-UP (continued)

	
	
	
	
	
	
	

	
	Mayo-Smith 1995

95305173
	Country: USA 

Age range: 16-81 y

Enrolled: 43

Evaluated: 43 (46 masses)

65% Male
	Adrenal masses detected by CT

(Cancer work-up implied)
	Lesions > 5 cm

Pheochromocytoma

Dissimilar imaging on in-phase and out-of -phase CT
	Prospective cohort

Enrollment period: ND
	CT

	
	
	
	
	
	
	

	
	McNicholas 1995

96072697
	Country: USA

Mean age (range):
63 (19-81) y

Enrolled: 33

Evaluated: 33 (37 masses)

67% Male
	Adrenal mass > 1 cm

Oncologic patient
	Evidence of metastatic disease elsewhere
	Prospective cohort

Enrollment period: ND
	CT

	
	
	
	
	
	
	

	
	Francis 1988

88098153
	Country: USA 

Age range: 54-75 y

Enrolled: 28

Evaluated: 28

57% Male
	Known primary malignant extra-adrenal neoplasms

Unilateral adrenal mass > 1 cm detected by CT

Normal adrenal function clinically and biochemically
	None
	Prospective cohort

Enrollment period: ND
	CT

	
	
	
	
	
	
	

	
	Burt 1994

94133754
	Country: USA 

Median age (range): 58 (54-75) y

Enrolled: 27

Evaluated: 27

41% Male
	Potentially operable non-small cell lunc cancer

Unilaterally enlarged adrenal gland
	Otherwise metastatic disease found on CT or MRI
	Prospective cohort

Enrollment period: ND
	CT

	
	
	
	
	
	
	

	
	
	
	
	
	
	


	
	Study, Year

Identifier
	Demographics
	Inclusion criteria
	Exclusion criteria
	Study design,

Enrollment period
	Initial discovery test

	
	ADRENAL MASS FOUND DURING EXTRAADRENAL CANCER WORK-UP (continued)

	
	
	
	
	
	
	

	
	Hussain 1986

86247668
	Country: USA 

Mean age: ND

Enrolled: 57 total

Evaluated: 26 with mass

% Male: ND
	Extraadrenal malignancy

Unsuspected adrenal abnormality found on CT

Diagnosis available in hospital records
	None described
	Retrospective case series

Jan 1976 - Dec 1983
	CT

	
	
	
	
	
	
	

	
	Boland 1995

95090097
	Country: USA

Mean age: 64 y

Enrolled: 20

Evaluated: 20

65% Male
	Extraadrenal malignancy

Incidental adrenal mass
	Diabetes mellitus

Mass < 1 cm
	Prospective cohort

Jan-Dec 1993
	CT

	
	
	
	
	
	
	

	
	BOTH ADRENAL INCIDENTALOMA AND ADRENAL MASS FOUND DURING EXTRAADRENAL CANCER WORK-UP

	
	
	
	
	
	
	

	
	Gross 1994

94284860
	Country: USA

Mean age (range): 
63 (18-90) y

Enrolled: 229

Evaluated: 229

50% Male
	Adrenal mass found incidentally during CT evaluation -- includes subjects being staged or evaluated for known or suspected extraadrenal cancer (N=101)
	Adrenal dysfunction

Bilateral mass
	Prospective cohort

Jan 1976-Dec 1992
	CT

	
	
	
	
	
	
	

	
	Silverman 1993

93268895
	Country: USA 

Mean age: ND

Enrolled: 97

Evaluated: 97

% Male: ND
	Adrenal mass found during extraadrenal cancer staging (N=83) or
Incidental adrenal mass, no known malignancy (N=14)
	None described
	Retrospective case series

9-year enrollment period
	ND


	
	Study, Year

Identifier
	Demographics
	Inclusion criteria
	Exclusion criteria
	Study design,

Enrollment period
	Initial discovery test

	
	BOTH ADRENAL INCIDENTALOMA AND ADRENAL MASS FOUND DURING EXTRAADRENAL CANCER WORK-UP (continued)

	
	
	
	
	
	
	

	
	Bernardino 1985

85069105
	Country: USA

Mean age: ND

Enrolled: 53

Evaluated: 53
(58 biopsies)

55% Male
	Adrenal mass found during oncologic work-up or
Adrenal mass found serendipitously, no known malignancy

(ND on numbers)
	None described
	Retrospective case series

3½ -year enrollment period
	CT

	
	
	
	
	
	
	

	
	Dominguez-Gadea 1994

95043883
	Country: Spain

Mean age: ND

Enrolled: 42

Evaluated: 42 (49 masses)

% Male ND
	Adrenal masses found during work-up of known or suspected extraadrenal cancer (N=29) or

Adrenal mass found incidentally (N=20)
	Signs or symptoms of adrenal dysfunction
	Prospective cohort (unclear)

Oct 1980-Oct 1991
	CT

	
	
	
	
	
	
	

	
	Gross 1995

95331328
	Country: USA

Mean age: ND

Enrolled: 29

Evaluated: 29

% Male: ND
	Incidentally found adrenal mass

Bilateral masses

(includes subjects being staged for known or suspected cancer, ND on N) 
	Adrenal dysfunction
	Prospective cohort

Jan 1976-Jan 1992
	CT


	
	Study, Year

Identifier
	Demographics
	Inclusion criteria
	Exclusion criteria
	Study design,

Enrollment period
	Initial discovery test

	
	INCIDENTALLY FOUND ADRENAL ADENOMA

	
	
	
	
	
	
	

	
	Berkman 1984

84156084
	Country: USA

Age range: 31-70 y

Enrolled: 16

Evaluated: 15

56% Male
	Adrenal mass found in work-up for known or suspected extraadrenal cancer (N=9) or

Adrenal mass found incidentally (N=5) or
Adrenal mass suspected for a possibly functional mass (N=1)
	None described
	Prospective cohort (unclear)

Enrollment period: ND
	CT

	
	
	
	
	
	
	

	
	Bardet 1996

96307324
	Country: France

Mean age (range):
61 (29-77) y

Enrolled: 46

Evaluated: 35

43% Male
	Incidentally found, unilateral, asymptomatic adrenal mass
	Not benign adrenal adenoma (excluded secondarily)

Cancer

Clinical signs of Cushing’s syndrome
	Prospective cohort

Enrollment period: ND
	CT, US

	
	
	
	
	
	
	

	
	Valli 2001

21172450
	Country: France

Mean age (range):
58 (25-80) y

Enrolled: 31

Evaluated: 31

39% Male
	Incidentaloma > 10 cm

Benign cortical adenoma (as suggested by CT)
	None described
	Prospective cohort

22 mo enrollment period
	CT

	
	
	
	
	
	
	


	
	Study, Year

Identifier
	Demographics
	Inclusion criteria
	Exclusion criteria
	Study design,

Enrollment period
	Initial discovery test

	
	ADRENAL MASS

	
	
	
	
	
	
	

	
	Szolar 1997

97167394
	Country: Austria

Mean age (range):
60 (12-83) y

Enrolled: 72

Evaluated: 72

60% Male
	Adrenal mass
	Neither follow-up nor cytological/

histological analysis was possible

Adrenal cyst
	Prospective cohort

Enrollment period: ND
	CT

	
	
	
	
	
	
	

	
	Lee 1991

91195510
	Country: USA

Mean age (range):
52 (30-75) y

Enrolled: 55

Evaluated: 55

56% Male
	Adrenal mass on CT report
	Unreadable or lost tapes

No final diagnosis

No unenhanced CT

Mass < 1 cm

Attenuation values < -50 HU, consistent with myelolipoma

Endocrine hyperfunction
	Retrospective case series

6 mo in 1988
	CT

	
	
	
	
	
	
	

	
	Korobkin 1996

96347844
	Country: USA 

Mean age (range):
62 (36-79) y

Enrolled: 39

Evaluated: 39 (51 masses)

64% Male
	Adrenal mass
	None described
	Prospective cohort

Sep 1994-Oct 1995
	CT

	
	
	
	
	
	
	

	
	van Erkel 1994

94246003
	Country: Netherlands

Mean age (range): 48 (21-77) y

Enrolled: 37

Evaluated: 37 (44 masses)

41% Male
	Adrenal mass
	None
	Retrospective case series

Jan 1985- Jan 1991
	ND


	
	Study, Year

Identifier
	Demographics
	Inclusion criteria
	Exclusion criteria
	Study design,

Enrollment period
	Initial discovery test

	
	ADRENAL MASS (continued)

	
	
	
	
	
	
	

	
	Chezmar 1988

88098154
	Country: USA 

Mean age: ND

Enrolled: 28

Evaluated: 28 (35 masses)

% Male: ND
	Adrenal mass
	None described
	Unclear

Enrollment period: ND
	CT

	
	
	
	
	
	
	

	
	Singer 1994

94298222
	Country: USA

Mean age (range): Male: 60 (34-75) y

Enrolled: 23

Evaluated: 23 (24 masses)

30% Male
	CT done in patient found to have adrenal lesion or adrenal mass that was biopsied
	Characteristic CT appearance of cyst

No mass seen on CT

CT tape missing

Pheochromocytoma

CT-guided biopsy unsatisfactory
	Retrospective case series

Jan 1988 - Oct 1991
	CT, surgery, possibly others

	
	Heaston 1982

82208978
	Country: USA

Age range: 55-73y y

Enrolled: 14

Evaluated: 14

% Male ND
	Adrenal biopsy
	None reported
	Prospective cohort

Jan 1980 - July 1981
	CT

	
	
	
	
	
	
	


	
	Study, Year

Identifier
	Demographics
	Inclusion criteria
	Exclusion criteria
	Study design,

Enrollment period
	Initial discovery test

	
	COMBINED INCIDENTALOMA, ADRENAL MASS FOUND DURING CANCER WORK-UP, AND CLINICALLY-SUSPECTED ADRENAL MASSES

	
	
	
	
	
	
	

	
	Bilbey 1995

95168077
	Country: Canada

Mean age (range):
53 (17-78) y

Enrolled: 38

Evaluated: 38 (41 masses)

45% Male
	Incidentally found adrenal mass (N=18) or
Adrenal mass found during extraadrenal cancer work-up (N=9) or
Adrenal mass found during work-up for hormonal dysfunction (N=11)
	None described
	Prospective cohort

Enrollment period: ND
	CT, US, possibly others

	
	
	
	
	
	
	

	
	Karstrup 1991

92054304
	Country: Denmark

Median age (range):
56  (30-79) y 

Enrolled: 28

Evaluated: 28 

57% Male
	Adrenal mass
Extraadrenal cancer work-up (12)
Incidental (15)
Cushing’s disease (1)
	None reported
	Retrospective case series

1984-1990
	US

	
	Montali 1984

85019801
	Country: Italy

Age: ND

Enrolled: 18

Evaluated: 18

% Male ND
	Solid unilateral adrenal masses detected with US or CT
Extraadrenal cancer work-up (11)
Incidental (2)
Symptomatic (5)
	None reported
	Prospective cohort

June 1980 - Dec 1983
	US, CT

	
	
	
	
	
	
	


	
	Study, Year

Identifier
	Demographics
	Inclusion criteria
	Exclusion criteria
	Study design,

Enrollment period
	Initial discovery test

	
	COMBINED ADRENAL MASS FOUND DURING CANCER WORK-UP AND CLINICALLY-SUSPECTED ADRENAL MASSES

	
	
	
	
	
	
	

	
	Katz 1984

84226856
	Country: USA 

Age range: 1-82 y

Enrolled: 22

Evaluated: 22

41% Male
	Adrenal mass found during extraadrenal cancer work-up or
Adrenal mass that were symptomatic

(ND on numbers)
	No histological confirmation or good clinical and radiologic follow-up for at least 2 y
	Retrospective case series

1976-1981
	CT, US, angiography


	
	Study, Year

Identifier
	Blinding
	Reference test (N)
	Funding source
	Comments

	
	INCIDENTALLY FOUND ADRENAL MASS (INCIDENTALOMA)

	
	
	
	
	
	

	
	Terzolo 2000

20292944
	ND
	Mass excision (20) 

CT with follow-up (12 mo (64, N implied)
	ND
	Data on test performance of CT based on total sample, both with incidentaloma and clinically suspected adrenal mass.

Text and data on CT test performance not consistent. Text reports that CT specificity based on inconclusive CT pattern; specificity appears to really be based on either inconclusive or benign CT pattern

No extractable data for test performance of DHEAS

	
	
	
	
	
	

	
	Fontana 1999

99438934
	ND
	Mass excision (115/208; unclear if all included subjects had mass excision)

ND on other subjects
	ND
	Analyzed only subjects with carcinoma or adenoma

US features evaluable on only 54/72 lesions

Unclear reporting

	
	
	
	
	
	

	
	Nakajo 1993

94031431
	ND
	Mass excision (15/39) 

Clinical and CT follow-up for 6 mo-4 y (24/39)
	ND
	On NP-59 scintigraphy,
0/2 (0%) hot nodules were malignant;
0/10 (0%) hot nodules with adjacent activity were malignant;
0/1 (0%) warm nodules were malignant;
0/3 (0%) scans with normal pattern were malignant;
1/1 (100%) scans with inhomogenous uptake were malignant;
0/4 (0%) scans with diffuse decrease were malignant;
2/5 (40%) scans with partial defects were malignant;
3/7 (43%) scans with complete defects were malignant.

Test performance not calculated.

Definitions of positive and negative scans not explicitly stated.

	
	
	
	
	
	


	
	Study, Year

Identifier
	Blinding
	Reference test (N)
	Funding source
	Comments

	
	INCIDENTALLY FOUND ADRENAL MASS (INCIDENTALOMA) (continued)

	
	
	
	
	
	

	
	Bondanelli 1997

97158618
	ND
	CT and biochemical follow-up for 6-18 mo (14)

Mass excision (24, N implied)
	Government

Private
	Test performance not calculated.

Definitions of positive and negative scans not explicitly stated.

	
	
	
	
	
	

	
	ADRENAL MASS FOUND DURING EXTRAADRENAL CANCER WORK-UP

	
	
	
	
	
	

	
	Welch 1994

95062966
	Not possible
	Not clearly defined

Includes follow-up for 1 y or death
	ND
	All analyses performed on biopsies, not subjects

"Accuracy depended on size of the needle used to perform biopsy but not on the size of the lesion."

Incomplete data reporting. Unable to extract data.

Reference standard unclear. Diagnostic test appears to have been used, in part, for reference standard.

Positive and negative outcomes not clearly defined.

	
	
	
	
	
	

	
	Schwartz 1997

97312288
	ND
	Histology from CT-guided biopsy (54)
	ND
	

	
	
	
	
	
	

	
	Krestin 1991

91100512
	Readers of CT and MRI were blinded to results of prior CT
	Histology from biopsy (8) or mass excision (15), 

Clinical and CT follow-up  ( 12 mo (29)
	ND
	All analyses performed on masses, not subjects

	
	
	
	
	
	

	
	Mayo-Smith 1995

95305173
	ND
	Histology (21)

Imaging F/U (17)

CT attenuation values < 0 H (8)
	ND
	New software was introduced at conclusion of study--not all patients were imaged with shortest possible echo times.

Transmit power and receive gain were not constant between in-phase and out-of-phase acquisitions--variations in gain reduce the accuracy of quantitative measurements, particularly signal intensity index.

	
	
	
	
	
	


	
	Study, Year

Identifier
	Blinding
	Reference test (N)
	Funding source
	Comments

	
	ADRENAL MASS FOUND DURING EXTRAADRENAL CANCER WORK-UP (continued)

	
	

	
	McNicholas 1995

96072697
	ND
	Biopsy (27)

CT follow-up for ( 12 mo (12-72 mo, N=9)
	ND
	All analyses performed on masses, not subjects

Text appears to be incorrect in reporting of test performance of unenhanced CT for thresholds of 0 HU.

Data also reported on test performance for size threshold of 3 cm. Unclear if data are from CT or MRI or both. Error in reporting makes analysis of test performance uncertain.

Frequent other incorrect or unclear data.

	
	
	
	
	
	

	
	Francis 1988

88098153
	ND
	Histology (21)

Clinical, CT F/U > 6 mo (7)
	ND
	

	
	
	
	
	
	

	
	Burt 1994

94133754
	Yes
	Surgery or biopsy (16-26, unclear)

Clinical follow-up 38 mo (1)

Not reported (0-10)
	ND
	Text somewhat unclear at points

	
	
	
	
	
	

	
	Hussain 1986

86247668
	No
	Biopsy, mass excision or autopsy (13)

Clinical follow-up 3-6 mo (20)
	ND
	Short follow-up period

Unclear how criteria for positive CT made (?post hoc)

24 potential subjects with adrenal mass and CT not included because “comparison of CT findings with hospital records” not possible. Unclear how this group differed from included subjects

	
	
	
	
	
	

	
	Boland 1995

95090097
	PET and CT initially read separately, but final interpretation made by combined PET and CT reading
	Surgery or biopsy (15 masses)

CT follow-up 8-30 mo (9)
	ND
	"No correlation existed between the histologic findings of the metastasis and SUV values."


	
	Study, Year

Identifier
	Blinding
	Reference test (N)
	Funding source
	Comments

	
	BOTH ADRENAL INCIDENTALOMA AND ADRENAL MASS FOUND DURING EXTRAADRENAL CANCER WORK-UP

	
	
	
	
	
	

	
	Gross 1994

94284860
	ND
	Adrenalectomy or FNA (99)

Serial follow-up with clinical, biochemical, and CT for 6 mo-3y (130)
	Government

Hospital 
	On NP-59 scintigraphy,
159/171 (93%) subjects with asymmetry, increased uptake or lateralizing activity had adenomas;
12/12 (100%) subjects with bilateral symmetry had adenomas;
41/41 (100%) subjects with lateralization to side opposite of mass on CT had malignancy or space-occupying lesion;
3/3 (100%) subjects with normal scans had metastatic cancers.

Reporting unclear. Reported numbers do not add up properly.

Positive reference standard (destructive or space-occupying lesions includes both benign and malignant conditions.

Multiple other articles apparently included subsets of same group of subjects.

	
	
	
	
	
	

	
	Silverman 1993

93268895
	ND
	Surgical or autopsy data (83)

Clinical and or CT follow-up (14)
	ND
	Some incomplete reporting on subgroups by mass size or needle gauge

	
	
	
	
	
	

	
	Bernardino 1985

85069105
	ND
	ND (44)

Repeat CT (2)

Clinical follow-up for 1-18 mo (7)
	ND
	No clear reference standard, with inadequately brief follow-up duration in some.

No data could be extracted to determine test performance.

	
	
	
	
	
	


	
	Study, Year

Identifier
	Blinding
	Reference test (N)
	Funding source
	Comments

	
	BOTH ADRENAL INCIDENTALOMA AND ADRENAL MASS FOUND DURING EXTRAADRENAL CANCER WORK-UP (continued)

	
	
	
	
	
	

	
	Dominguez-Gadea 1994

95043883
	Readers of scintigraphy knew which gland was abnormal on CT
	Histology (18)

CT follow-up for ( 1 y (24)
	ND
	All analyses performed on masses, not subjects

On 6-methyl-75-selenomethyl-19-norcholesterol scintigraphy,
18/18 (100%) masses with increased uptake were adenomas, 
13/14  (93%) with decreased uptake were metastases, 
7/9 (78%) with decreased uptake were adrenal carcinoma (2), lymphoma (2), TB (2), or myelolipoma (1)

Test performance not calculated.

Definitions of positive and negative scans not explicitly stated.

	
	
	
	
	
	

	
	Gross 1995

95331328
	ND
	Biopsy (19)

CT follow-up for 6 mo - 3 y (10)
	Government

Hospital 
	On NP-59 scintigraphy, 
0/8 (0%) scans with symmetry were metastases
5/13 (38%) scans with asymmetric visualization were metastases;
8/8 (100%) scans with non-visualization were metastases.

Only included subjects with bilateral masses.

Test performance not calculated.

Definitions of positive and negative scans not explicitly stated.

	
	
	
	
	
	

	
	Berkman 1984

84156084
	ND
	FNA (15)

CT follow-up (1)
	ND
	One subject had clinically suspected Cushing’s disease

One subject (with incidentaloma) was not analyzed because FNA was technically unsuccessful

No reference standard

	
	
	
	
	
	

	
	INCIDENTALLY FOUND ADRENAL ADENOMA

	
	
	
	
	
	

	
	Bardet 1996

96307324
	ND
	NP-59 Scintigraphy (35)
	Private
	No clinical outcomes.

Reference standard was uptake on scintigraphy (unilateral association with functional autonomy)


	
	Study, Year

Identifier
	Blinding
	Reference test (N)
	Funding source
	Comments

	
	INCIDENTALLY FOUND ADRENAL ADENOMA (continued)

	
	
	
	
	
	

	
	Valli 2001

21172450
	ND
	NP-59 Scintigraphy (31)
	ND
	No clinical outcomes.

Reference standard was uptake on scintigraphy (unilateral association with functional autonomy)

	
	
	
	
	
	

	
	ADRENAL MASS

	
	
	
	
	
	

	
	Szolar 1997

97167394
	Radiologists had no knowledge of clinical, histologic or follow-up findings
	Biopsy (28)

Mass excision (11)

CT and clinical follow-up for 12 mo (33)
	ND
	All analyses performed on masses, not subjects

	
	
	
	
	
	

	
	Lee 1991

91195510
	Radiologists had no knowledge of histologic or follow-up findings
	Biopsy (4 masses)

Mass Excision (1 mass)

CT follow-up for 6 mo (61 masses)
	ND
	All analyses performed on masses, not subjects

Graph of CT values vs mass size appears to be missing one mass

	
	
	
	
	
	

	
	Korobkin 1996

96347844
	Radiologists blinded to final diagnosis
	Biopsy (12)

Scintigraphy (1)

Delayed CT attenuation < 18 HU = adenoma (25)

CT follow-up for  8-36 mo (13))
	ND
	Study of delayed enhanced CT used, in part, delayed CT (?unenhanced) as reference standard

	
	
	
	
	
	

	
	Van Erkel 1994

94246003
	Yes
	Histology (23)

Clinical, CT F/U > 1 y (21)
	ND
	

	
	
	
	
	
	

	
	Chezmar 1988

88098154
	ND
	Biopsy (11 masses)

CT follow-up for 6 mo (17 masses)
	ND
	All analyses performed on masses, not subjects

Some missing data

	
	
	
	
	
	


	
	Study, Year

Identifier
	Blinding
	Reference test (N)
	Funding source
	Comments

	
	ADRENAL MASS (continued)

	
	
	
	
	
	

	
	Singer 1994

94298222
	Radiologists blinded
	Biopsy (13, 13 masses)

Mass Excision (10, 11 masses)
	ND
	All analyses performed on masses, not subjects

	
	
	
	
	
	

	
	Heaston 1982

82208978
	ND
	Cytology, culture (9)

Stability over 1 y follow-up (1)

Surgery (3)

Presumed diagnosis based on later sputum cytology (1 lung cancer)
	ND
	No independent reference standard for most subjects

	
	
	
	
	
	

	
	COMBINED INCIDENTALOMA, ADRENAL MASS FOUND DURING CANCER WORK-UP, AND CLINICALLY-SUSPECTED ADRENAL MASSES

	
	
	
	
	
	

	
	Bilbey 1995

95168077
	Not intentionally blinded, in most cases diagnosis not yet established at time of reading
	FNA (11 masses)

Mass excision (17 masses)

CT follow-up for 12-32 mo (13 masses)
	ND
	All analyses performed on masses, not subjects

Extraadrenal pheochromocytomas (N=2) included with non-adenomas

	
	
	
	
	
	

	
	Karstrup 1991

92054304
	ND
	ND
	ND
	Unclear if inconclusive biopsies of “adrenal neoplasia” were adenomas, pheochromocytoma, or both.

	
	
	
	
	
	

	
	Montali 1984

85019801
	ND
	Surgery (6)

Autopsy (1)

FNA cytology results considered conclusive in the metastatic tumors
	ND
	No independent reference standard for subjects with cancer work-up

	
	
	
	
	
	


	
	Study, Year

Identifier
	Blinding
	Reference test (N)
	Funding source
	Comments

	
	COMBINED ADRENAL MASS FOUND DURING CANCER WORK-UP AND CLINICALLY-SUSPECTED ADRENAL MASSES

	
	
	
	
	
	

	
	Katz 1984

84226856
	ND
	Cutting needle biopsy (10)

Percutaneous needle aspiration, cutting needle biopsy, or open biopsy (8)

Laparotomy (2)

ND (2)
	ND
	Same patients reported on in multiple other articles

Method of determining reference standard incomplete and, in part, includes FNA.

	
	
	
	
	
	


	
	Study, Year

Identifier
	Definition of a Positive reference standard (N)
	Definition of a Negative reference standard (N)
	Diagnostic test examined
	Definition of Positive & Negative tests (N)
	Sensitivity
	Specificity

	
	INCIDENTALLY FOUND ADRENAL MASS (INCIDENTALOMA)

	
	
	
	
	
	
	
	

	
	Terzolo 2000

20292944
	Adrenal carcinoma or mets (12)
	Benign (includes pheochromocytoma) (95)
	Unenhanced or enhanced CT
	+ "Malignant" CT pattern: mass size > 4.0 cm, non-homogeneous content with irregular shape and margins, possibly with infiltration of surrounding tissues or distant metastases or both (12)

– “Benign” CT pattern: unenhanced ( 10 HU and enhanced ( 30 HU, size ( 4 cm, round/oval, homogeneous, well-defined margins
or “inconclusive CT pattern: not all characteristics of benign pattern were met (95)
	92%
	89%

	
	
	Adrenal carcinoma or mets (ND)
	Benign (includes pheochromocytoma) (ND)
	DHEAS at 0800 hr
	+ High or normal value based on age- and 

gender-adjusted reference ranges (ND)

– Low value (ND)
	“100%” 
	“38%” 

	
	
	
	
	
	
	No extractable data provided

	
	
	
	
	
	
	
	


	
	Study, Year

Identifier
	Definition of a Positive reference standard (N)
	Definition of a Negative reference standard (N)
	Diagnostic test examined
	Definition of Positive & Negative tests (N)
	Sensitivity
	Specificity

	
	INCIDENTALLY FOUND ADRENAL MASS (INCIDENTALOMA) (continued)

	
	
	
	
	
	
	
	

	
	Fontana 1999

99438934
	Adrenal carcinoma (12)
	Adenoma (42)
	CT (implied enhanced)
	+ Inhomogeneous (30)

– Hypodense (24)
	92%
	54%

	
	
	Adrenal carcinoma (12)
	Adenoma (42)
	US
	+ Inhomogenous (28)

– Homogeneous (26)
	67%
	52%

	
	
	
	
	
	
	
	

	
	Nakajo 1993

94031431
	Adrenal carcinoma or  Mets (6)
	Benign mass (27)
	NP-59 Scintigraphy
	+ Inhomogeneous uptake or partial or complete defect (13)

– Normal pattern or hot or warm nodule or diffuse decrease (20)

Not defined in report.
	100%
	74%

	
	
	
	
	
	
	
	


	
	Study, Year

Identifier
	Definition of a Positive reference standard (N)
	Definition of a Negative reference standard (N)
	Diagnostic test examined
	Definition of Positive & Negative tests (N)
	Sensitivity
	Specificity

	
	INCIDENTALLY FOUND ADRENAL MASS (INCIDENTALOMA) (continued)

	
	
	
	
	
	
	
	

	
	Bondanelli 1997

97158618
	Adrenal carcinoma (1)

Not defined in report.
	Other, including pheochromocytoma (25)

Not defined in report.
	NP-59 Scintigraphy
	+ Cold lesion (4)

– Symmetric or asymmetric to side of lesion (22) 

Not defined in report.
	100%
	88%

	
	
	Pheochromocytoma (1)

Not defined in report.
	Other, including malignancy (35)

Not defined in report.
	DHEAS at 0800 hr (fasting)
	+ < 2.5 μmol/L (men < 50 y), < 1.6 μmol/L (men ( 50 y), < 1.9 μmol/L (pre-menopaual), < 1.1 μmol/L (post-menopausal) (18)

– Other (18)

Not defined in report.
	100%
	51%

	
	
	Pheochromocytoma (1)

Not defined in report.
	Other, including malignancy (31)

Not defined in report.
	Overnight 1 mg Dexamethasone suppression test
	+ Cortisol at 0800 hr not suppressed, > 0.09 μmol/L (4)

– Suppressed (28)

Not defined in report.
	0%
	87%

	
	
	Pheochromocytoma (1)

Not defined in report.
	Other, including malignancy (36)

Not defined in report.
	Basal ACTH at 0800 hr
	+ < 1.5 pmol/L (7)

– ( 1.5 pmol/L (30)

Not defined in report.
	0%
	81%

	
	
	
	
	
	
	
	


	
	Study, Year

Identifier
	Definition of a Positive reference standard (N)
	Definition of a Negative reference standard (N)
	Diagnostic test examined
	Definition of Positive & Negative tests (N)
	Sensitivity
	Specificity

	
	ADRENAL MASS FOUND DURING EXTRAADRENAL CANCER WORK-UP

	
	
	
	
	
	
	
	

	
	Welch 1994

95062966
	Malignancy -- not explicitly stated (ND)
	Benign lesion -- not explicitly stated (ND)
	FNA
	Not defined
	“81%” (biopsies)
	“99%” (biopsies)



	
	
	
	
	
	
	Incomplete extractable data provided

Accuracy (TP+TN) = 90% (249/277 biopsies)

FP (N=1); FN (N=27)

	
	
	
	
	
	
	
	

	
	Schwartz 1997

97312288
	Metastases (23)
	Adenoma (31)
	MRI
	+ Adrenal:Spleen signal intensity ratio > 0.55 (25)

– Ratio < 0.55 (29)
	100%
	94%

	
	
	
	
	
	
	
	

	
	Krestin 1991

91100512
	Mets or adrenal cancer(23 and 1 masses, respectively)
	Adenoma or unsuspected pheochromocytoma (15 and 1 masses, respectively)
	Enhanced (N=38 total) or Unenhanced (N=6 total) CT
	+ 3 or more of: > 3 cm, > 15 HU, blurred margin, irregular, inhomogeneous (21 masses)

– 3 or more of: < 3 cm, < 10 HU (unenhanced), sharp borders, round or triangular, homogenous (19 masses)

Equivocal not included
	71%
	75%

	
	
	
	
	
	
	
	


	
	Study, Year

Identifier
	Definition of a Positive reference standard (N)
	Definition of a Negative reference standard (N)
	Diagnostic test examined
	Definition of Positive & Negative tests (N)
	Sensitivity
	Specificity

	
	ADRENAL MASS FOUND DURING EXTRAADRENAL CANCER WORK-UP (continued)

	
	
	
	
	
	
	
	

	
	Krestin 1991

91100512

(continued)
	Mets  or adrenal cancer (27 and 1 masses, respectively)
	Adenoma or unsuspected pheochromocytoma (23 and 1 masses, respectively)
	Enhanced (N=38 total) or Unenhanced (N=6 total) CT
	+ As above or Equivocal (33 masses)

– As above (19 masses)
	75%
	50%

	
	
	Mets  or adrenal cancer (22 and 1 masses, respectively)
	Adenoma or unsuspected pheochromocytoma (16 and 1 masses, respectively)
	Non-contrast MRI
	+ Lesion:Fat signal intensity ratio > 2.0 (24 masses)

– Ratio between 0.5 and 1.5 (16 masses)

Equivocal not included
	96%
	88%

	
	
	Mets  or adrenal cancer (27 and 1 masses, respectively)
	Adenoma or unsuspected pheochromocytoma (23 and 1 masses, respectively)
	Non-contrast MRI
	+ As above or Equivocal (36 masses)

– As above (16 masses)
	96%
	63%

	
	
	Mets or adrenal cancer (27 and 1 masses, respectively)
	Adenoma or unsuspected pheochromocytoma (23 and 1 masses, respectively)
	Plain + contrast-enhanced MRI
	+ As above and a maximal signal intensity increase > 150%, and still visible increase after 10 min > 75% (28 masses)

– As above and maximal increase < 100%, and after 10 min < 30% (20 masses)

Equivocal not included
	100%
	91%

	
	
	
	
	
	
	
	


	
	Study, Year

Identifier
	Definition of a Positive reference standard (N)
	Definition of a Negative reference standard (N)
	Diagnostic test examined
	Definition of Positive & Negative tests (N)
	Sensitivity
	Specificity

	
	ADRENAL MASS FOUND DURING EXTRAADRENAL CANCER WORK-UP (continued)

	
	
	
	
	
	
	
	

	
	Krestin 1991

91100512

(continued)
	Mets or adrenal cancer (27 and 1 masses, respectively)
	Adenoma or unsuspected pheochromocytoma (23 and 1 masses, respectively)
	Plain + contrast-enhanced MRI
	+ As above or Equivocal (32 masses)

– As above (20 masses)
	100%
	83%

	
	
	
	
	
	
	
	

	
	Mayo-Smith 1995

95305173
	Metastasis (18 masses)
	Adenoma (28 masses)
	MRI
	+ T1 Mass:Spleen signal intensity ratio ( 0.75 (23)

– Ratio > 0.75 (23)
	100%
	82%

	
	
	
	
	
	T1 Mass:Spleen:
	AUC = 0.97

	
	
	
	
	
	T1 Mass: Liver signal intensity ratio
	

	
	
	
	
	
	T1 Mass:Liver:
	AUC = 0.81

	
	
	
	
	
	T1 Mass: Muscle signal intensity ratio
	

	
	
	
	
	
	T1 Mass: Muscle:
	AUC = 0.91

	
	
	
	
	
	
	


	
	Study, Year

Identifier
	Definition of a Positive reference standard (N)
	Definition of a Negative reference standard (N)
	Diagnostic test examined
	Definition of Positive & Negative tests (N)
	Sensitivity
	Specificity

	
	ADRENAL MASS FOUND DURING EXTRAADRENAL CANCER WORK-UP (continued)

	
	
	
	
	
	
	
	

	
	McNicholas 1995

96072697
	Mets (19 masses)
	Adenoma (18 masses)
	Unenhanced CT
	+ Density > 0 HU (24 masses)

– Density < 0 HU (13 masses)
	100%
	72%

	
	
	Mets (19 masses)
	Adenoma (18 masses)
	Unenhanced CT
	+ Density > 20 HU (13 masses)

– Density < 20 HU (24 masses)
	68%
	100%

	
	
	Mets (19 masses)
	Adenoma (18 masses)
	MRI
	+ Adrenal:Spleen signal intensity ratio > 0.70 (23 masses)

– Ratio < 0.70 (14 masses)
	100%
	78%

	
	
	Mets (19 masses)
	Adenoma (18 masses)
	MRI
	+ Adrenal:Spleen signal intensity ratio > 0.75 (21 masses)

– Ratio < 0.75 (16 masses)
	95%
	83%

	
	
	Mets (19 masses)
	Adenoma (18 masses)
	MRI
	+ Adrenal:Spleen signal intensity ratio > 0.80 (18 masses)

– Ratio < 0.80 (19 masses)
	84%
	89%

	
	
	Mets (19 masses)
	Adenoma (18 masses)
	Combined Unenhanced CT and MRI
	+ CT density > 0 and MRI Adrenal:Spleen ratio > 0.70 (20 masses)

– Other (17 masses)
	100%
	94%

	
	
	
	
	
	
	
	


	
	Study, Year

Identifier
	Definition of a Positive reference standard (N)
	Definition of a Negative reference standard (N)
	Diagnostic test examined
	Definition of Positive & Negative tests (N)
	Sensitivity
	Specificity

	
	ADRENAL MASS FOUND DURING EXTRAADRENAL CANCER WORK-UP (continued)

	
	
	
	
	
	
	
	

	
	Francis 1988

88098153
	Mets (10)
	Adenoma (16), Cyst (2)
	NP-59 Scintigraphy
	+ Discordant with CT (11)

– Concordant with CT (14) or Indeterminant (3)
	90%
	89%

	
	
	
	
	
	
	
	

	
	Burt 1994

94133754
	Mets (5)
	Benign lesion (21)
	MRI
	+ T1 and T2 Mass:opposite adrenal signal intensity ratio > 1 or T2 Mass:Liver ratio > 1 (20)

– Other (5)
	100%
	24%

	
	
	Mets (5)
	Benign lesion (22)
	FNA
	+ Malignant tissue (4)
	100%
	100%

	
	
	
	
	
	– Benign tissue (6)

Non-diagnostic (10)

Not feasible (7)
	Non-diagnostic (50%)

Not feasible not included

	
	
	
	
	
	
	
	

	
	Hussain 1986

86247668
	Mets (18)
	Benign lesion -- adenoma, hyperplasia, fatty infiltrate (8)
	Unenhanced CT
	+ Heterogeneous density (6)

– Other (20)
	33%
	100%

	
	
	Mets (18)
	Benign lesion (8)
	Enhanced CT
	+ Contrast enhancement (8)

– No enhancement (18)
	44%
	100%

	
	
	Mets (18)
	Benign lesion (8)
	CT
	+ Size > 3 cm (12)

– Size ( 3 cm (14)
	66%
	100%

	
	
	
	
	
	
	
	

	
	Boland 1995

95090097
	Mets (11)
	Benign lesion (9)
	PET
	+ Increased uptake (11)

– No uptake (9)
	100%
	100%


	
	Study, Year

Identifier
	Definition of a Positive reference standard (N)
	Definition of a Negative reference standard (N)
	Diagnostic test examined
	Definition of Positive & Negative tests (N)
	Sensitivity
	Specificity

	
	BOTH ADRENAL INCIDENTALOMA AND ADRENAL MASS FOUND DURING EXTRAADRENAL CANCER WORK-UP

	
	
	
	
	
	
	
	

	
	Gross 1994

94284860
	Destructive or space-occupying lesion (58)
	Adenoma (171)
	NP-59 Scintigraphy
	+ Discordant with CT (41)

– Concordant with CT (189)
	71%
	100%

	
	
	
	
	
	
	
	

	
	Silverman 1993

93268895
	Malignancy (44)
	Benign lesion (53)
	FNA
	+ Malignant tissue (39)
	93%
	100%

	
	
	
	
	
	– Benign tissue (44)

Non-diagnostic (2 cancer, 12 benign))
	Non-diagnostic (14%) excluded

	
	
	Masses < 3 cm (30)
	FNA
	As above
	“80%”
	“Accuracy = 90%”

	
	
	Masses ( 3 cm (42)
	FNA
	As above
	“100%”
	“Accuracy = 100%”

	
	
	Needle gauge 20-22 (58) 
	FNA
	As above
	“91%”
	“Accuracy = 95%”

	
	
	Needle gauge ( 19 (11) 
	FNA
	As above
	“100%”
	“Accuracy = 100%”

	
	
	
	
	
	

	
	Bernardino 1985

85069105
	Mets (18)

ND on final diagosis (2)
	Normal, adenoma, or hyperplasia (30)

Myelolipoma (1)

Hemorrhage (1)

Cyst (1)
	FNA
	ND
	Overall, after repeat biopsies, 48/53 had accurate diagnoses:

Accuracy: 91%

	
	
	
	
	
	
	
	

	
	Dominguez-Gadea 1994

95043883
	Adrenal carcinoma , mets, lymphoma (18 masses)

Not defined in report.
	Adenoma, myelolipoma, tuberculosis (31 masses)

Not defined in report.
	75-Se-cholesterol Scintigraphy
	+ Decreased uptake (20 masses)

– Increased or normal uptake (29 masses)

Not defined in report
	94%
	90%

	
	
	Adrenal carcinoma , mets, lymphoma , tuberculosis (20 masses)

Not defined in report.
	Adenoma, myelolipoma (29 masses)

Not defined in report.
	75-Se-cholesterol Scintigraphy
	+ Decreased uptake (20 masses)

– Increased or normal uptake (29 masses)

Not defined in report.
	95%
	97%


	
	Study, Year

Identifier
	Definition of a Positive reference standard (N)
	Definition of a Negative reference standard (N)
	Diagnostic test examined
	Definition of Positive & Negative tests (N)
	Sensitivity
	Specificity

	
	BOTH ADRENAL INCIDENTALOMA AND ADRENAL MASS FOUND DURING EXTRAADRENAL CANCER WORK-UP (continued)

	
	
	
	
	
	
	
	

	
	Gross 1995

95331328
	Metastasis (13)
	Adenoma (16)
	NP-59 Scintigraphy
	+ Asymmetric or no uptake (21)

– Symmetric uptake (8)

Not defined in report.
	100%
	50%

	
	
	
	
	
	
	
	

	
	Berkman 1984

84156084
	Malignancy (4)
	Adenoma (12)
	FNA
	+ Metastatic tissue (4)

– Benign tissue (11)
	100%
	100%

	
	
	
	
	
	Inconclusive (1 benign by follow-up CT)
	Inconclusive (6%) excluded

	
	
	
	
	
	
	
	

	
	INCIDENTALLY FOUND ADRENAL ADENOMA

	
	
	
	
	
	
	
	

	
	Bardet 1996

96307324
	Unilateral uptake on scintigraphy (16)
	Bilateral uptake on scintigraphy (19)
	Basal Urinary free cortisol
	+ > 300 nmol/24 hr (4)

– < 300 nmol/24 hr (31)
	0%
	79%

	
	
	Unilateral uptake on scintigraphy (13)
	Bilateral uptake on scintigraphy (13)
	Basal DHEAS
	+ < 0.9 μmol/L men and post-menopausal women; < 0.3 μmol/L pre-menopausal women (10)

– Other (16)
	38%
	62%

	
	
	Unilateral uptake on scintigraphy (14)
	Bilateral uptake on scintigraphy (15)
	Basal ACTH at 0800 hr
	+ < 2.2 pmol/L (5)

– > 2.2 pmol/L (24)
	29%
	93%


	
	Study, Year

Identifier
	Definition of a Positive reference standard (N)
	Definition of a Negative reference standard (N)
	Diagnostic test examined
	Definition of Positive & Negative tests (N)
	Sensitivity
	Specificity

	
	INCIDENTALLY FOUND ADRENAL ADENOMA (continued)

	
	
	
	
	
	
	
	

	
	Bardet 1996

96307324
(continued)
	Unilateral uptake on scintigraphy (9)
	Bilateral uptake on scintigraphy (6)
	Urinary free cortisol on day 2 of low dose -- 2 mg per day for 2 days -- dexamethasone suppression test
	+ > 55 nmol/24 hr (4)

– < 55 nmol/24 hr (11)
	33%
	83%

	
	
	
	
	
	
	
	

	
	Bardet 1996

96307324

(continued)
	Unilateral uptake on scintigraphy (6)
	Bilateral uptake on scintigraphy (5)
	Serum cortisol on day 2 of low dose dexamethasone suppression test
	+ > 55 nmol/L (4)

– < 55 nmol/L (7)
	50%
	80%

	
	
	Unilateral uptake on scintigraphy (13)
	Bilateral uptake on scintigraphy (17)
	Serum cortisol at 0800 hr after overnight 1 mg dexamethasone suppression test
	+ > 100 nmol/L (5)

– < 100 nmol/L (25)
	31%
	94%

	
	
	
	
	
	
	
	


	
	Study, Year

Identifier
	Definition of a Positive reference standard (N)
	Definition of a Negative reference standard (N)
	Diagnostic test examined
	Definition of Positive & Negative tests (N)
	Sensitivity
	Specificity

	
	INCIDENTALLY FOUND ADRENAL ADENOMA (continued)

	
	
	
	
	
	
	
	

	
	Valli 2001

21172450
	Unilateral uptake on scintigraphy (19)
	Bilateral uptake on scintigraphy (12)
	Serum cortisol at 0800 hr after overnight 1 mg dexamethasone suppression test
	+ > 60 nmol/L (23)

– < 60 nmol/L (8)
	100%
	67%

	
	
	
	
	
	
	
	

	
	ADRENAL MASS

	
	
	
	
	
	
	
	

	
	Szolar 1997

97167394
	Non-adenoma -- including benign lesions (37 masses)
	Adenoma (41 masses)
	Unenhanced CT
	+ Density > 11 HU (53)

– Density < 11 HU (25)
	100%
	61%

	
	
	Non-adenoma (37 masses)
	Adenoma (41 masses)
	Unenhanced CT
	+ Density > 18 HU (37)

– Density < 18 HU (41)
	92%
	93%

	
	
	Non-adenoma (37 masses)
	Adenoma (41 masses)
	Unenhanced CT
	+ Density > 21 HU (33)

– Density < 21 HU (45)
	89%
	100%

	
	
	Non-adenoma (37 masses)
	Adenoma (41 masses)
	Unenhanced CT
	+ Size > 2.5 cm (33)

– Size < 2.5 cm (45)
	84%
	66%

	
	
	Non-adenoma (24 masses)
	Adenoma (23 masses)
	Delayed enhanced CT (180 sec)
	+ Density > 64 HU (26)

– Density < 64 HU (21)
	100%
	91%

	
	
	Non-adenoma (24 masses)
	Adenoma (23 masses)
	Delayed enhanced CT (180 sec)
	+ Density > 68 HU (23)

– Density < 68 HU (24)
	92%
	96%

	
	
	Non-adenoma (24 masses)
	Adenoma (23 masses)
	Delayed enhanced CT (180 sec)
	+ Density > 70 HU (20)

– Density < 70 HU (27)
	83%
	100%


	
	Study, Year

Identifier
	Definition of a Positive reference standard (N)
	Definition of a Negative reference standard (N)
	Diagnostic test examined
	Definition of Positive & Negative tests (N)
	Sensitivity
	Specificity

	
	ADRENAL MASS (continued)

	
	
	
	
	
	
	
	

	
	Szolar 1997

97167394

(continued(
	Non-adenoma (19 masses)
	Adenoma (24 masses)
	Delayed enhanced CT (30 min)
	+ Density > 40 HU (19)

– Density < 40 HU (24)
	100%
	95%

	
	
	
	
	
	
	
	

	
	Lee 1991

91195510
	Malignancy (28 masses)
	Benign lesion (38 masses)
	Unenhanced CT
	+ Density > 0 HU (48)

– Density < 0 HU (18)
	100%
	47%

	
	
	
	
	
	+ Density > 10 HU (35)

– Density < 10 HU (31)

Density:
	96%
	79%

	
	
	
	
	
	
	AUC = 0.91(0.04

	
	
	
	
	Unenhanced CT
	+ Size > 1.5 cm (58)

– Size < 1.5 cm (8)
	93%
	16%

	
	
	
	
	
	+ Size > 2.5 cm (28)

– Size < 2.5 cm (38)
	79%
	84%

	
	
	
	
	
	Size:
	AUC = 0.84(0.05

	
	
	
	
	Unenhanced CT
	Best observer interpretation:
	AUC = 0.84(0.05

	
	
	
	
	
	
	

	
	Korobkin 1996

96347844
	Metastasis (10 masses)
	Adenoma (41 masses)
	Enhanced CT
	+ Density > 38 HU (36)

– Densitiy < 38 HU (15)
	100%
	37%

	
	
	
	
	
	Enhanced CT:
	AUC = 0.78(0.09

	
	
	
	
	Delayed enhanced CT (45-75 min)
	+ Density > 30 HU (12)

– Density < 30 HU (39)
	100%
	95%

	
	
	
	
	
	Delayed enhanced:
	AUC = 0.99(0.01

	
	
	
	
	CT size
	Size:
	AUC = 0.72(0.09


	
	Study, Year

Identifier
	Definition of a Positive reference standard (N)
	Definition of a Negative reference standard (N)
	Diagnostic test examined
	Definition of Positive & Negative tests (N)
	Sensitivity
	Specificity

	
	ADRENAL MASS (continued)

	
	
	
	
	
	
	
	

	
	Van Erkel 1994

94246003
	Non-adenoma (19, 20 masses):


Adrenal cancer (8 


masses), pheo (4), 


metastasis (2), cyst 


(2), TB (2), 


Neuroblastoma (1), Hemorrhage (1)
	Adenoma (18, 24 masses)
	Unenhanced CT
	+ Density >16.5 HU (19)

– Density < 16.5 HU (24)
	95%
	100%

	
	
	
	
	
	Density:
	AUC = 0.9935

	
	
	
	
	
	+ Size > 3.1 cm (21)

– Size < 3.1 cm (23)
	85%
	83%

	
	
	
	
	
	Size:
	AUC = 0.8956

	
	
	
	
	MRI
	+ T2 Mass:Fat signal intensity ratio > 0.85 (20)

– Ratio < 0.85 (24)
	85%
	88%

	
	
	
	
	
	T2 Mass:Fat
	AUC = 0.8602

	
	
	
	
	
	+ T2 Mass:Muscle ratio > 2.7 (25)

– Ratio < 2.7 (19)
	90%
	71%

	
	
	
	
	
	T2 Mass:Muscle:
	AUC = 0.8573

	
	
	
	
	
	+ T2 Mass: Liver ratio > 1.75 (19)

– Ratio < 1.75 (25)
	65%
	75%

	
	
	
	
	
	T2 Mass: Liver:
	AUC = 0.6685

	
	
	
	
	
	
	
	


	
	Study, Year

Identifier
	Definition of a Positive reference standard (N)
	Definition of a Negative reference standard (N)
	Diagnostic test examined
	Definition of Positive & Negative tests (N)
	Sensitivity
	Specificity

	
	ADRENAL MASS (continued)

	
	
	
	
	
	
	
	

	
	Chezmar 1988

88098154
	Metastasis (12 masses)
	Adenoma, neuroblastoma, pheochromocytoma (23 masses)
	MRI
	+ T1 Mass:Liver signal intensity ratio < 0.78 (20 masses)

– Ratio ( 0.78 (15 masses)
	100%
	65%

	
	
	Metastasis (12 masses)
	Adenoma, neuroblastoma, pheochromocytoma (23 masses)
	MRI
	+ T1 Mass:Liver ratio ( 0.71 (9 masses)

– Ratio > 0.71 (15 masses)
	75%
	100%

	
	
	Mets (12 masses)
	Adenoma, neuroblastoma (23 masses)
	MRI
	+ T1 Mass:Fat ratio < 0.42 (21 masses)

– Ratio ( 0.42 (12 masses)
	100%
	57%

	
	
	Mets (12 masses)
	Adenoma, neuroblastoma (23 masses)
	MRI
	+ T1 Mass:Fat ratio ( 0.35 (10 masses)

– Ratio > 0.35 (23 masses)
	75%
	

	
	
	Mets (8 masses)
	Adenoma (9 masses)
	MRI
	+ T2 Mass:Fat ratio > 0.63 (11 masses)

– Ratio < 0.63 (6 masses)
	100%
	

	
	
	Mets (8 masses)
	Adenoma (9 masses)
	MRI
	+ T2 Mass:Fat ratio > 0.75 (5 masses)

– Ratio < 0.75 (12 masses)
	50%
	89%

	
	
	
	
	
	
	
	


	
	Study, Year

Identifier
	Definition of a Positive reference standard (N)
	Definition of a Negative reference standard (N)
	Diagnostic test examined
	Definition of Positive & Negative tests (N)
	Sensitivity
	Specificity

	
	ADRENAL MASS (continued)

	
	
	
	
	
	
	
	

	
	Singer 1994

94298222
	Mets (12 masses)
	Adenoma (12 masses)
	Enhanced CT
	+ Density > 10 HU (8 masses)

– Density < 10 HU (17 masses)
	92%
	58%

	
	
	
	
	
	+ Density > 0 HU (4 masses)

– Density < 0 HU (20 masses)
	100%
	33%

	
	
	
	
	
	Density:
	AUC = 0.83(0.10

	
	
	
	
	
	+ Size > 2.5 cm (7 masses)

– Size < 2.5 cm (17 masses)
	100%
	58%

	
	
	
	
	
	Size:
	AUC = 0.78(0.09

	
	
	
	
	
	
	

	
	Heaston 1982

82208978
	Mets (9), Adrenal cancer (2)
	Adenoma (2), Infection (1)
	FNA
	+ Malignant (10)

– Benign (3)

Inconclusive (1 presumed lung cancer mets)
	100%
	100%

	
	
	
	
	
	
	Inconclusive (7%) excluded

	
	
	
	
	
	
	


	
	Study, Year

Identifier
	Definition of a Positive reference standard (N)
	Definition of a Negative reference standard (N)
	Diagnostic test examined
	Definition of Positive & Negative tests (N)
	Sensitivity
	Specificity

	
	COMBINED INCIDENTALOMA, ADRENAL MASS FOUND DURING CANCER WORK-UP, AND CLINICALLY-SUSPECTED ADRENAL MASSES 

	
	
	
	
	
	
	
	

	
	Bilbey 1995

95168077
	Non-adenoma -- including benign lesions (22 masses)
	Adenoma (19 masses)
	MRI
	+ T1 Mass:Liver signal intensity ratio > 0.60 (24 masses)

– Ratio ( 0.60 (17 masses)
	100%
	

	
	
	Non-adenoma (22 masses)
	Adenoma (19 masses)
	MRI
	+ T1 Mass:Muscle  ratio > 0.58 (24 masses)

– Ratio < 0.58 (17 masses)
	100%
	

	
	
	Non-adenoma (22 masses)
	Adenoma (19 masses)
	MRI
	+ T1 Mass:Spleen  ratio ( 0.80 (22 masses)

– Ratio < 0.80 (19 masses)
	100%
	100%

	
	
	
	
	
	
	
	

	
	Karstrup 1991

92054304
	Mets (18), Adrenal cancer (1)
	Adenoma (3), Hematoma (3), Pheochromocytoma (1), Infection (1), Pseudocyst (1)
	FNA
	+ Malignant (18)

– Benign (6)
	94%
	83%

	
	
	
	
	
	Inconclusive (1 adrenal cancer, 3 benign adrenal neoplasm)
	Inconclusive (14%) excluded

	
	
	
	
	
	
	

	
	Montali 1984

85019801
	Metastasis (11), Adrenal cancer (4)
	Adenoma (2), Pheochromocytoma (1)
	FNA
	+ Malignant (14)

– Benign (4)

Inconclusive (1 adrenal cancer)
	100%
	100%

	
	
	
	
	
	
	Inconclusive (6%) excluded

	
	
	
	
	
	
	


	
	Study, Year

Identifier
	Definition of a Positive reference standard (N)
	Definition of a Negative reference standard (N)
	Diagnostic test examined
	Definition of Positive & Negative tests (N)
	Sensitivity
	Specificity

	
	COMBINED ADRENAL MASS FOUND DURING CANCER WORK-UP AND CLINICALLY-SUSPECTED ADRENAL MASSES

	
	
	
	
	
	
	
	

	
	Katz 1984

84226856
	Adrenal cancer, neuroblastoma, mets (13)
	Benign lesion (9)
	FNA
	+ Malignant tissue (11)

– Benign tissue (9)
	85%
	100%

	
	
	
	
	
	Non-diagnostic (2 benign)
	Non-diagnostic (9%) excluded
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