
Contents

	Abstract..........................................................................................................................................
	v

	Summary........................................................................................................................................
	1


Evidence Report

	Chapter 1.  Introduction................................................................................................................
	9

	Overview..............................................................................................................................
	9

	Clinically Inapparent Adrenal Mass....................................................................................
	9

	Definition of Adrenal Incidentaloma......................................................................
	10

	Issues with Adrenal Incidentaloma.........................................................................
	10

	Pathologic Entities of Incidentally Discovered Adrenal Masses............................
	12

	Diagnostic Modalities.............................................................................................
	13

	Survival for Adrenal Cortical Carcinoma...........................................................................
	14

	Management of Adrenal Incidentaloma.............................................................................
	14

	
	

	Chapter 2.  Methods.....................................................................................................................
	15

	Key Questions Addressed in this Report............................................................................
	15

	Definition of Adrenal Incidentaloma..................................................................................
	15

	Literature Search.................................................................................................................
	16

	Study Selection...................................................................................................................
	16

	Summarizing the Literature................................................................................................
	16

	Specific Selection Criteria of Articles and Methods of Synthesis for Each Key Question.........................................................................................................
	17

	Question 1...................................................................................................
	17

	Question 2...................................................................................................
	17

	Question 3...................................................................................................
	19

	Summarizing the Evidence.........................................................
	20

	Grading the Methodological Quality of the Surgical Series........
	21

	Question 4...................................................................................................
	22

	Question 5...................................................................................................
	22

	
	

	Chapter 3.  Results.......................................................................................................................
	23

	Findings for Specific Questions.........................................................................................
	23

	Question 1. 
	What are the causes and prevalence of clinically inapparent adrenal masses?.................................................................................
	23

	1.1 
	What are the causes of clinically inapparent adrenal masses  identified by CT, MRI, or ultrasound that are confirmed by histology?...........................................................................................
	23

	1.2
	What are the prevalence rates for the various causes of inapparent adrenal masses? Are there differences in the rates among the initial diagnostic test used?..........................................................................
	29

	1.3
	What is the relationship of the age and sex of the patient with the likelihood of having a particular pathology?.....................................
	30

	1.4
	What is the relationship of the size of the mass with the likelihood of having a particular pathology?......................................................
	30

	Question 2.
	What is the diagnostic accuracy (sensitivity, specificity) of evaluation modalities (FNA/biopsy, CT, MRI, US, biochemical tests) used to differentiate adrenal masses (adrenal carcinoma, pheochromocytoma, adenoma, adrenal hyperplasia, etc.)?..................................................................................................
	33

	
	Computed Tomography.........................................................
	33

	
	Unenhanced CT.........................................................
	33

	
	Enhanced CT.............................................................
	34

	
	Delayed Enhanced CT...............................................
	35

	
	Combination Unenhanced and Enhanced CT............
	36

	
	Adrenal Mass Size Measured by CT.........................
	37

	
	Magnetic Resonance Imaging ..............................................
	38

	
	Unenhanced MRI.......................................................
	39

	
	Combined Unenhanced and Enhanced MRI.............
	41

	
	Combined Unenhanced CT and MRI....................................
	41

	
	Scintigraphy...........................................................................
	42

	
	Ultrasonography ...................................................................
	43

	
	Positron Emissiom Tomography ..........................................
	43

	
	Fine Needle Aspiration .........................................................
	43

	
	Biochemical Tests..................................................................
	45

	
	Summary................................................................................
	46

	2.1
	What is the risk of metastatic spread of adrenal carcinoma by FNA?.................................................................................................
	50

	Question 3.
	What are the surgical complication rates for various approaches used to excise adrenal masses; specifically laparoscopic, transabdominal, and retroperitoneal approaches?.............................
	54

	
	Specific Measures Assessed in the Surgical Series...............
	55

	
	Tumor Size and Type................................................
	55

	
	Operating Time..........................................................
	55

	
	Blood Loss.................................................................
	55

	
	Length of Stay...........................................................
	55

	
	Complication Rates....................................................
	56

	
	Learning Curve..........................................................
	56

	
	Open Series............................................................................
	56

	
	Comparison of Open Techniques..............................
	57

	
	Laparoscopic Series...............................................................
	57

	
	Transperitoneal Approach.........................................
	57

	
	Retroperitoneal Approach..........................................
	57

	
	Comparison Between Open and Laparoscopic Approaches................................................................
	58

	
	Comparison of Different Laparoscopic Techniques..
	58

	
	Summary....................................................................
	59

	Question 4.
	What are the patient outcomes after surgical excision of adrenocortical carcinoma (morbidity and mortality)?....................... 
	72

	4.1
	Are there data on the influence of age and tumor size on the outcomes?..........................................................................................
	72

	Question 5.
	What evidence is there to support the use of periodic biochemical and imaging studies to follow untreated adrenal masses?.................
	77

	
	

	Chapter 4.  Conclusions...............................................................................................................
	79

	
	

	Chapter 5.  Future Research........................................................................................................
	83

	The Need to Understand Issues Related to the Diagnosis of Incidentaloma......................
	83

	Diagnostic Tests to Evaluate Adrenal Mass.......................................................................
	83

	Assessment of Surgical Techniques for Adrenalectomy....................................................
	84

	Follow up of Untreated Adrenal Masses............................................................................
	84

	The Need for an International Registry of Adrenal Incidentaloma....................................
	84

	
	

	References...................................................................................................................................
	85

	
	
	

	Evidence Tables
	
	

	Evidence Table 1. 
	Prevalence of pathologies of adrenal incidentaloma.........................
	97

	Evidence Table 2. 
	Diagnostic performance of tests to evaluate adrenal masses ..........
	121

	Evidence Table 3. 
	Risk of complications from fine needle aspiration biopsy of the adrenal gland....................................................................................
	157

	Evidence Table 4. 
	Cohort/series of surgical complications of open transperitoneal adrenalectomy.................................................................................
	173

	Evidence Table 5. 
	Cohort/series of surgical complications of open retroperitoneal adrenalectomy.................................................................................
	175

	Evidence Table 6. 
	Surgical complications of comparative open adrenalectomy techniques........................................................................................
	181

	Evidence Table 7. 
	Surgical complications of transperitoneal laparoscopic adrenalectomy ................................................................................
	189

	Evidence Table 8. 
	Surgical complications of retroperitoneal laparoscopic adrenalectomy ................................................................................
	213

	Evidence Table 9. 
	Surgical complications of open vs. endoscopic adrenalectomy techniques........................................................................................
	223

	Evidence Table 10. 
	Surgical complications of comparative endoscopic adrenalectomy techniques........................................................................................
	257

	Evidence Table 11. 
	Morbidity/mortality of adrenocortical carcinoma after surgical excision............................................................................................
	269

	Evidence Table 12. 
	Follow-up studies of incidentally discovered untreated adrenal masses by established protocol........................................................
	305

	Evidence Table 13. 
	Follow-up studies of incidentally discovered untreated adrenal masses without established protocol...............................................
	313

	
	

	Bibliography..............................................................................................................................
	317

	
	

	Appendixes
	

	Appendix A. 
	Literature Search Strategies......................................................................
	321

	Appendix B.
	Acknowledgements..................................................................................
	325

	Appendix C.
	Biases of Case Series and Potential Hazards in Making Recommendations from Case Series Reports..........................................
	327

	Appendix D.
	Acronyms and Abbreviations...................................................................
	335


Figures

	Figure 1.
	Possible presentations of incidentally discovered adrenal masses during imaging studies......................................................................................................................
	11


Tables

	Table 1.
	Prevalence and Characteristics of the Pathologies of Adrenal Incidentaloma........
	23

	Table 2.
	Studies that Reported Individual Patient Data........................................................
	25

	Table 3.
	Distribution of Diagnoses by Tumor Size – All Studies.........................................
	31

	Table 4.
	Distribution of Diagnoses by Tumor Size – Generalizable Studies........................
	31

	Table 5.
	Distribution of Diagnoses by Age – Generalizable Studies....................................
	32

	Table 6.
	Distribution of Diagnoses by Sex – Generalizable Studies....................................
	32

	Table 7.
	Unenhanced CT to Diagnose Adrenal Mass...........................................................
	34

	Table 8.
	Enhanced CT to Diagnose Adrenal Mass................................................................
	35

	Table 9.
	Delayed Enhanced CT to Diagnose Adrenal Mass.................................................
	36

	Table 10.
	Combined Unenhanced and Enhanced CT to Diagnose Adrenal Mass..................
	37

	Table 11. 
	CT (Size of Adrenal Mass) to Diagnose Adrenal Mass..........................................
	38

	Table 12. 
	Unenhanced MRI to Diagnose Adrenal Mass.........................................................
	40

	Table 13. 
	Combined Unenhanced and Enhanced MRI to Diagnose Adrenal Mass................
	41

	Table 14. 
	Combined Unenhanced CT and MRI to Diagnose Adrenal Mass..........................
	41

	Table 15.
	Scintigraphy to Diagnose Adrenal Mass.................................................................
	42

	Table 16.
	Ultrasonography to Diagnose Adrenal Mass...........................................................
	43

	Table 17.
	PET to Diagnose Adrenal Mass..............................................................................
	43

	Table 18.
	Fine Needle Aspiration to Diagnose Adrenal Mass................................................
	44

	Table 19.
	Biochemical Tests to Diagnose Adrenal Mass........................................................
	46

	Table 20.
	Summary of Diagnostic Tests to Diagnose Adrenal Mass......................................
	49

	Table 21.
	Complications of Fine Needle Aspiration...............................................................
	53

	Table 22.
	Cohort/Series of Surgical Complications of Open Transperitoneal Adrenalectomy........................................................................................................
	61

	Table 23.
	Cohort/Series of Surgical Complications of Open Retroperitoneal Adrenalectomy........................................................................................................
	62

	Table 24. 
	Surgical Complications in Comparative Studies of Open Adrenalectomy Techniques...............................................................................................................
	63

	Table 25.
	Surgical Complications of Transperitoneal Laparoscopic Adrenalectomy.............
	64

	Table 26.
	Surgical Complications of Retroperitoneal Laparoscopic Adrenalectomy.............
	66

	Table 27.
	Surgical Complications of Open vs. Endoscopic Adrenalectomy Techniques.......
	67

	Table 28.
	Surgical Complications in Studies of Comparative Endoscopic Adrenalectomy Techniques...............................................................................................................
	70

	Table 29.
	Summaries of Surgical Approaches........................................................................
	71

	Table 30.
	Morbidity and Mortality of Adrenocortical Carcinoma after Surgical Excision....
	73

	Table 31.
	Studies with Individual Patient Follow-up Data ....................................................
	74


ix
viii

