Evidence Table 11 : Morbidity/mortality of adrenocortical carcinoma after surgical excision – Part I

	
	Study, Year

Identifier
	Demographics
	Inclusion Criteria
	Exclusion Criteria
	Study design,

Enrollment yrs
	Procedure/approach

	
	
	
	
	
	
	

	
	Greenberg 1978

78122233
	Country: USA

Setting: Academic

Age: 11 mo-73 y

Enrolled: 22 

Evaluated: 12

68% Male

Race: ND
	Proven histological diagnosis of ACC
	ND
	Retrospective cohort

1948 – 1975

19 from Tumor Registry of Charity Hospital, 3 from medical school affiliate hospitals
	Resection (12)

 Adrenalectomy (A)
2

 A/nephrectomy (N)
5 

 A/N/spenectomy
2

 A/N/distal pancreatectomy
1

	
	
	
	
	
	
	

	
	Sullivan 1978

79091488
	Country: USA

Setting: Academic

Mean age: 42 (1-69) y

 Male 53

 Female 34

Enrolled: 28

Evaluated: 28

36% Male

Race: ND
	Histologically proven diagnosis of ACC
	ND
	Retrospective cohort

1950
	Resection
20

Biopsy
7

	
	
	
	
	
	
	

	
	King 1979

79210894
	Country: USA

Setting: Military hospital 

 registry

Mean age: 34 (5 mo-77 y)

 Male 38.2

 Female 28.7

Enrolled: 49

Evaluated: 49

53% Male

Race: 100% White
	Clinical & histological records confirming diagnosis of ACC
	ND
	Retrospective cohort

Jan 1956 – Dec 1977
	Exploratory laparotomy (41)

 complete local resection
21

 incomplete resection
3

  (extensive local invasion)

 incomplete local excision
9

  (palliative purposes)

 biopsy only
8

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	Didolkar 1981

81186052
	Country: USA

Setting: Academic

Mean age: 53 (3-74) y

Enrolled: 42

Evaluated: 42

57% Male

Race: White 40


Black 2
	Histological confirmation on the following: capsular & venous invasion, nuclear & cellular pleomorphism, frequency of mitotic figures, & presence of mets
	ND
	Retrospective cohort

1929 – 1977
	Curative surgery (16)

 localized disease
2

 locally invasion to adjacent 

  structures
14

Palliative surgery 
2

	
	
	
	
	
	
	

	
	Nader 1983

83232657

(Sample is a subset of Venkatesh, 1989)
	Country: USA

Setting: Academic

Mean age: 

 Male 48.3 (25-71 y)

 Female 36.6 (5 mo-75 y)

Enrolled: 77

Evaluated: 77

49% Male

Race: White 74


Black 3
	Histologically proven ACC
	ND
	Retrospective cohort

1950 - 1981
	Complete resection (35) of local or regional disease

	
	
	
	
	
	
	

	
	Henley 1983

94073723
	Country:  USA

Setting: Tertiary referral ctr

Mean age: 

 Male 53 y

 Female 44 y

Enrolled: 62

Evaluated: 62

62% Male

Race: ND
	Primary surgical treatment of adrenal carcinoma
	ND
	Retrospective cohort

1960 - 1980
	Curative resection
31

Palliative resection
14

Biopsy only
17

Total adrenalectomy (A)
25 

A/nephrectomy (N) with  or without splenectomy (S)
12 A/S
3

Partial adrenalectomy
2

A/lymphadenectomy with or without S
2 

A/N/ tumor extraction from

 inferior vena cava
1

	
	
	
	
	
	
	

	
	Lefevre 1983
	Country: The Netherlands

Setting: Unknown

Mean age: 4 y 7 mo

Enrolled: 42

Evaluated: 42

38% Male

Race: ND
	Pediatric patients who underwent treatment for ACC
	ND
	Retrospective cohort

1958 - 1980
	Complete resection
31

Partial resection
5

No surgery
5

ND
1

	
	
	
	
	
	
	

	
	Watson 1986

86318058
	Country: USA

Setting: Tertiary referral ctr

Mean age: 55 y

Enrolled: 80

Evaluated: 80

27% Male

Race: ND
	Exploratory surgery for presumptive adrenal disease – Cushing’s Syndrome, evidence of hypercortisolism
	ND
	Retrospective cohort

1970 - 1979
	Overall surgical approach –

 Anterior 72%

 Posterior 28%

	
	
	
	
	
	
	

	
	Nakano 1988

88266734
	Country: Japan

Setting: Academic

Mean age: 45.7 (4 mo-84 yr)

 Male 54.2 y

 Female 34.7 y

Enrolled: 91

Evaluated: 91

57% Male

Race: ND
	Data from Annual of the Pathological Autopsy Cases of histologically proven ACC
	Not primary tumor or insufficient histological data
	Retrospective cohort

1965 - 1982
	Surgery – 16

	
	
	
	
	
	
	

	
	Venkatesh 1989
89303739

(Sample of Nader 1983 is a subset)
	Country: USA

Setting: Academic

Mean age: 42.5 ± 16.1 y

 Female 38.0±17.9  (5 mo-75 y)

 Male 49.0±14.3 (4-70)

Enrolled: 110

Evaluated: 110

47% Male

Race: ND
	Histologically proven ACC
	ND
	Retrospective cohort

1944 - 1987
	Complete resection (50)

 Local disease
25

 Regional disease
25

	
	
	
	
	
	
	

	
	Borrelli 1989

89307915
	Country:  Italy

Setting: Academic

Mean age: 37 (3-60) y

 Female 30 y

 Male 53 y

Enrolled: 14 

Evaluated: 14

29% Male

Race: ND
	Patients with ACC confirmed by histology who underwent surgery.
	ND
	Retrospective cohort

Site 1 – ‘past 17 yrs’

Site 2 – ‘past 3 yrs’
	Adrenalectomy
5

Bilateral adrenalectomy
1

Adrenalectomy/ nephrectomy
6

Adrenalectomy/nephrectomy/splenectomy resection of tail of pancreas
2

	
	
	
	
	
	
	

	
	Luton 1990

90220767

(Possible overlap of patient sample with Icard 1992)
	Country: France

Setting: Hospital

Mean age: 46 (6-81y; n=105) 

Enrolled: 105

Evaluated: 88

29% Male (n=105)

Race: ND
	Histologically confirmed dx of ACC
	ND
	Retrospective cohort

1963 – 1987
	57 of 80 treated surgically were ‘curative procedures’

	
	
	
	
	
	
	

	
	Ribeiro 1990

90111798

(Possible overlap of patient sample with Sabbaga 1993 and Sandrini 1997)
	Country: Brazil

Setting: Tertiary referral ctr

Median age: 3.9 (1 mo-15.7 y)

Enrolled: 40

Evaluated: 40

30% Male

Race: ND
	Pediatric patients diagnosed with adrenocortical carcinoma confirmed by surgery or autopsy
	ND
	Retrospective cohort

1966 – 1987
	Complete resection
26

Uncomplete resection –

 Partial resection
6

 Biopsy only
6

	
	
	
	
	
	
	

	
	Gröndal 1990

91071465
	Country: Sweden

Setting: Academic

Median age: (17-85) y

 Female 56 y

 Male 58 y

Enrolled: 54

Evaluated: 54

52% Male

Race: ND
	Patients who underwent treatment for ACC
	ND
	Retrospective cohort

1974 – 1983
	Radical resection – 22

Palliative resection – 12;

Adrenalectomy (A)
17

A/nephrectomy (N)
10

A/N/partical pancreatectomy (P)
3

A/N/extractionof tumor from 

 inferior vena cava
2

A/P
1

A/N/liver met resection
1

Surgical biopsy
4

 See Comments section

	
	
	
	
	
	
	

	
	Padberg 1991

92027041
	Country: German, Belgium

Setting: Academic

Mean age: 45 (2-76) y

Enrolled: 16

Evaluated: 16

31% Male

Race: ND
	Surgical specimens from adrenocortical tumors
	ND
	Retrospective cohort

ND
	ND

	
	
	
	
	
	
	

	
	Soreide 1992

93033521
	Country:  Norway

Setting: Cancer  registry

Median age: 54 y

Enrolled: 99

Evaluated: 99

58% Male

Race: ND
	Histologically confirmed malig tumors originating from the adrenal cortex
	ND
	Retrospective and prospective cohort

1970 – 1985
	Adrenalectomey
28

Adrenalectomy/nephroctomy
23 Laparotomy/biopsy
10

	
	
	
	
	
	
	

	
	Icard 1992

93088173

(Possible overlap of patient sample with Luton 1990)
	Country: France

Setting: 26 regional hospitals

Mean age: 47±16 (17-79) y

Enrolled: 156

Evaluated: 156

39% Male

Race: ND
	Surgically treated cases of adrenocortical carcinoma based on initial histological exam
	ND
	Retrospective cohort

1/1978 – 3/1991
	Adrenalectomy
150

Biopsy
6;

Subcostal or bisubcostal45%

Thoracophreno-

laparatomy
18%

Lombotomy
10%

Other
3%

Complete resection
127

Partial/palliative resection
29

	
	
	
	
	
	
	

	
	Pommier 1992

93088172
	Country: USA

Setting: Academic

Mean age: 

Female 43 y

Male 37 y

Enrolled: 73

Evaluated: 73

38% Male

Race: ND
	Patients who underwent treatment for ACC
	ND
	Retrospective cohort

Jan 1980 – Dec 1999
	Complete resection – 53

 67 primary operations

	
	
	
	
	
	
	

	
	Sabbaga 1993
93922904

(Possible overlap with Ribeiro 1990, Michalkiewicz 1997, and Sandrini 1997)
	Country: Brazil

Setting: Tertiary referral ctr

Mean age: 41<5 y,

 17<2 y

Enrolled: 55

Evaluated: 55

24% Male

Race: Caucasian 51
	Pediatric ACC patients treated & followed for 2 yrs
	ND
	Retrospective cohort

1969 – 1991
	Complete resection – 37

Partial resection – 7

	
	
	
	
	
	
	

	
	Zografos 1994

94231773
	Country: USA

Setting: Teriary referral ctr

Median age: 51 (21-75) y

Enrolled: 53

Evaluated: 53

57% Male

Race: ND
	Histologically confirmed adrenal adenocarcinoma
	ND
	Retrospective cohort

Jan 1950 – Dec 1990
	Surgery – 41

  Complete resection – 24

	
	
	
	
	
	
	

	
	Kasperlik-Zahuska 1995

95254450
	Country: Poland

Setting: Academic

Mean age: 40.9±15.3 y

 Female 38.2±13.7 (13-70) y

 Male 53.1±18.1 (20-76) y

Enrolled: 52

Evaluated: 50

19% Male

Race: ND
	Histologically confirmed adrenocortical carcinoma
	ND
	Retrospective cohort

1965 – 1994
	Surgical procedures – 48

 Partial hepatectomy
4

	
	
	
	
	
	
	

	
	Lee 1995

96089027
	Country: USA

Setting: Academic

Mean age: 36 (13-68) y

Enrolled: 23

Evaluated: 23

48% Male

Race: ND
	Primary surgical resection for ACC
	ND
	Retrospective cohort

1965 – 1991
	Complete resection
16

Partial resection
1

Distant met unresected
6

Adrenalectomy (A)
6

A/ipsilateral nephrectomy
7

Regional surgical procedures 

 Hepatic resection
6

 Resection and/or open thrombectomy 

  of inferor vena cava
4

 Splenectomy
4

 Pancreatic resection
2

 Intestinal resection
1

	
	
	
	
	
	
	

	
	Boscaro 1995
95379652

(Overlap of patient sample with Barzon 1998)
	Country: Italy

Setting: Academic

Median age: 40 (17-69) y

 Female 36 (17-67) y

 Male 44 (18-69) y

Enrolled: 35 

Evaluated: 35

43% Male

Race: ND
	Patients who underwent treatment for ACC
	ND
	Retrospective cohort

1978 – 1993
	Complete adrenalectomy
26 

Unresectable
9

 exploratory surgery

3

 not operable
6

	
	
	
	
	
	
	

	
	Evans 1996

96143468
	Country: USA

Setting: Academic

Median age
: 41 (5 mo-66 y)

Enrolled: 56

Evaluated: 56

40% Male*

Race: ND
	Excision of adrenal neoplasm, histologic materials, confirmation of adrenal cortical tumor, minimum 5 yr follow-up
	ND
	Retrospective cohort

ND
	ACC cases –

Adrenalectomy
29

Nephroadrenalectomy
19

	
	
	
	
	
	
	

	
	Sandrini 1997

97358147

(Possible overlap of patient sample with Ribeiro 1990, Sabbaga 1993, and Michalkiewicz 1997)
	Country: Brazil

Setting: Tertiary referral ctr

Median age: 4.3 (3 d – 15.7 y)

Enrolled: 58

Evaluated: 58

29% Male

Race: ND
	Pediatric cases of adrenocortical tumor based on gross & histological appearance of tissue obtained from surgery
	ND
	Retrospective cohort

1966 – 1992
	Complete resection – 47

Partial resection – 1

Inoperable – 10

	
	
	
	
	
	
	

	
	Michalkiewicz 1997

97176972

(Possible overlap of patient sample with Sabbaga 1993, and Sandrini 1997)
	Country: USA

Setting: Academic

Mean age: 2 yr (0.3 – 4 y)

 (ACC cases)

Enrolled: 20

Evaluated: 20

0% Male

Race: ND
	Pediatric cases of adrenocortical tumors ≤ 200 cm3 and/or wt ≤ 100 g
	ND
	Retrospective cohort

May 1988 – Dec 1999
	Complete resection in all cases

	
	
	
	
	
	
	

	
	Barzon 1998

9805828

(Overlap of patient sample with Boscaro 1995)
	Country: Italy

Setting: Academic

Median age: 40 (17 – 75) y

 Female 36 (17 - 67)

 Male 44 (18 - 75)

Enrolled: 45

Evaluated: 45

42% Male

Race: ND
	ACC confirmed by Weiss  histology critieria
	ND
	Retrospective cohort 1978 – 1995
	Surgery of at least total 

 adrenalectomy – 45;

  complete resection in 18

	
	
	
	
	
	
	

	
	Khorram-Manesh 1998

98260227
	Country: Sweden

Setting: Academic

Mean age: 53±3 (36 – 76) y

Enrolled: 18

Evaluated: 18

56% Male

Race: ND
	Consecutive cases of ACC who underwent surgery
	ND
	Unclear retrospective or prospective cohort

Jan 1975 – Dec1997
	Adrenalectomy (A)
9

A/partial liver resecton
1

Adrenonephrectoy
3

A/nephrectomy (N)

 /splenectomy (S)
1

A/N/S/distal pancreatectomy (D)
1

A/liver lobectomy (L)
1

A/N/S/D/L
1

A/L/caval wedge resection 
1

	
	
	
	
	
	
	

	
	Teinturier 1999

99133697
	Country: France

Setting: Pediatric  hospital

Median age: 4 (5 mo – 16 y)

Enrolled: 54

Evaluated: 54

50% Male

Race: ND
	Pediatric cases treated for adrenal tumors
	ND
	Retrospective cohort

1973 – 1993
	Macroscopic complete resection - 45

Microscopically incomplete resection - 9

	
	
	
	
	
	
	

	
	Harrison 1999

99148327
	Country: USA

Setting: Tertiary referral ctr

Median age: 49 (22 – 77) y

Enrolled: 46

Evaluated: 46

35% Male

Race:
	Patients who underwent curative adrenalectomy
	ND
	Retrospective cohort

1986 – 1996
	Curative adrenalectomy – all cases

	
	
	
	
	
	
	

	
	Driver 1999

99058793
	Country: UK

Setting: NA

Mean age: 70 mo (8-180)

Enrolled: 18

Evaluated: 14 (with ACC)

83% Male

Race: ND
	Cases of adrenocortical tumors from the Manchester Children’s Tumour Registry for northwest England –  includes all malignant & some benign tumors for ages < 15 yrs
	ND
	Retrospective cohort

1954 – 1995


	Curative resection – 3

Palliative procedure – 11

 including1 biopsy

	
	
	
	
	
	
	

	
	Tritos 2000

20114774
	Country: USA

Setting: Tertiary referral ctr

Mean age: 51.5 (11 – 75) y

Enrolled: 31

Evaluated: 24

48% Male

Race: ND
	Pathologcial confirmation of ACC
	ND
	Retrospective cohort

1966 – 1996
	Resection of primary tumors – 24

 (Curative 19); 

Adrenalectomy (A)
17

A/nephrectomy or 

 splenectomy
6

A/nephrectomy/resection of 

 lung met
1


	
	Study, Year

Identifier
	Co-morbidities
	Mean tumor size (cm)

and/or weight (g)
	Pre-operative diagnoses,

Tumor staging
	Pathology

	
	
	
	
	
	

	
	Greenberg 1978

78122233
	ND
	ND
	Stage 1: 5 (long term survivors)
	Functioning tumors – 7

 (4 prepubertal patients)

Nonfunctioning tumors – 15

	
	
	
	
	
	

	
	Sullivan 1978

79091488
	ND
	3.5 – 20 cm

(70 – 1500g+)
	Misdiagnoses of ACC include –

Nonfunctional upper pole of kidney

Enlarged spleen

Pancreatic pseudocyst

Renal carcinoma,


Stage

I
1


II
5


III
9


IV
13
	Functioning tumors – 13

 Cushingoid and/or 

  virilized

12

 Hypertension & 

  hypokalemia

1

Nonfunctioning tumors – 15 

Mets including liver, lung, peritoneal cavity, bone & distant nodes

	
	
	
	
	
	

	
	King 1979

79210894
	ND
	12.4 cm

(5 – 28.5)

848.6 g

(33 – 3100 g)

Functional 11.9 cm

Nonfunctional 13.9 cm
	All 18 with functioning tumors had biochemical confirmation, 27 with no physical findings of endocrinopathy did not have urinary steriod test performed
	Functioning tumors – 18 (11 females)

 Cushing’s syndrome
8

 Virilization
7♀

 Feminization 

  with gynecomastia
3♂

Met – 29

 Liver
27

 Lung
23

 Peritoneum
23

 Lymph nodes
21

 Bone
7

 Pancreas
5

 Kidney, brain
3

 Spleen, opposite adrenal 2

 Heat, thyroid
1

	
	
	
	
	
	

	
	Didolkar 1981

81186052
	2nd primary cancers –

 breast
3

 lymphoma
2

 uterus
1

 colon
1

 thyroid
1

 skin
1

 seminoma
1

1 patient with 3rd dx of meningioma
	10*

(1 – 30)

*median
	Met – 22

 (locally advanced – 17)
	Functioning tumors – 10 (9 females)

 Cushing’s synd
5

 Cushing’s synd /virilization
3

 Virlization 
1

 Feminization
1

Nonfunctioning tumors – 32 (9 females)

 

	
	
	
	
	
	

	
	Nader 1983
83232657

(Sample is a subset of Venkatesh, 1989)
	2nd primary cancers – 6

 breast
2

 melanoma
1

 lymphoma
1

 cervical
1

 sarcoma
1

 thyoma
1

 papillary/ follicular

  cancer of thyroid
1
	See Comments section
	Staging at presentation

 Local
3

 Regional
10

 Distant metastases
56

 No evidence of disease
8
	Functioning tumors – 26 (18 females)

Nonfunctioning tumors – 51 (21 females)

Distant met (n=60)

 Lung
43

 Liver
39

 Peritoneal & pleural
20

 Lymph node
19

 Bone
14

 Other adrenal
8

 IVC
6

 Spleen
4

 Pancreas
4

 Ovary
2

 Brain
3

 Sm intestine
3

 Other kidney
2

	
	
	
	
	
	

	
	Henley 1983

94073723
	ND
	12.4

(56 tumors, 4 – 28.5)
	ND,

Stage

I
1


II
20


III
 8


IV
33
	Functioning tumors – 36

Nonfunctioning tumors – 26

Met
%

 Local

42

 Liver

22

 Lung

13

 Regional lymph
 5

 Distant lymph
3

 Peritoneum
5

 Bone

3

 Sm bowel
2

	
	
	
	
	
	

	
	Lefevre 1983
	ND
	Surgical patients: ~334.9 g

(n=35, 20 – 1400)

Alive (21): 162.3 g

 (median = 80 g, 20 – 1000+ g)

Dead (14): 593.7 g

 (median = 510 g, 22 – 1400 g)

Malignant cases6 (18):

Alive (6): 338.3 g

 (median = 225 g, 30 – 1000+ g)

Dead (12): 495.2g

 (median = 495.2 g, 22 – 1400 g)
	Virilization
39

Cushing’s synd
16
	Malignant
22

Benign
7

Doubtful
9

Unknown
4

	
	
	
	
	
	

	
	Watson 1986

86318058
	ND
	ACC cases:

10.5 cm

(5 ‘huge’ tumors)

393 g

(58 – 170 g)


	ND
	Cushing’s disease 40

Adrenocortical adenoma 25

Adrenocortical carcinoma 15

Ectopic ACTH synd 6

Unkown-probable ectopic ACTH synd 2

Micronodular hyperplasia 1

	
	Nakano 1988

88266734
	ND
	736.7 g

(12 – 2900 g)

Functional –

1010.5 g*

Nonfunctional –

718.9 g

* NS


	ND
	Nonfunctioning tumors – 57 (16 females)

Functioning tumors – 30 (22 females)

 Cushing’s synd
20

 Conn’s synd
2

 Adrenogenital synd
8

‘Obscure’ – 4 (1 female)

Met

 Lung, Liver
57 

 Retroperitoneal lymph nodes
44

 Peritoneal lymph nodes
28

 Other adrenal gland
25

 Mediastinal lymph nodes, Bone
22 

 Kidney
20

 Cervical lymph nodes, GI
14 

 Brain, Peritoneum
9 

 Pancreas
8

 Skin & soft tissue, Spleen
7 

 Inguinal lymph nodes,

   uogenital organs, heart, thyroid
3 

	
	
	
	
	
	

	
	Venkatesh 1989

89303739

(Sample of Nader 1983 is a subset)
	2nd primary cancers - 13

 breast 
2

 melanomas
2

 thyroid
2

 Other: cervical, sarcoma, 

 thymoma, laryngeal, 

 lymphoma, squamous 

 cell of skin, islet cell 

 tumor of pancreas;

1 w 3rd cancer
	ND
	Staging at presentation

 Local
5

 Regional
18

 Metastases
77

 No evidence of disease
8
	Functioning tumors – 39 (29 females)

Nonfunctioning tumors – 71 (29 females)

Met – 83

 Lung
63

 Liver
56

 Peritoneum, Lymph nodes
23 

 Bones
18

 Other adrenal
8

 Mediastinum
5

 Spleen, Pancreas, Brain
4 

 Sm intestine, Other kidney
3 

	
	
	
	
	
	

	
	Borrelli1989

89307915
	ND
	(5.4 – 20.16 cm)

Functional –

10 cm, 700 g

Nonfunctional –

10.5 cm, 800 g
	Met – 3

 Lung

2

 Liver & spleen
1
	Functioning tumors – 7

 Virilization

4

 Feminizing synd
1

 Cushing’s synd

2

Nonfunctioning tumors – 7

	
	
	
	
	
	

	
	Luton 1990
90220767

(Possible overlap of patient sample with Icard 1992)
	ND
	532 g

(n=76;

14 – 3000 g)
	N = 88

Local
45

Regional
17

Met
26
	Functioning tumors – 83

Nonfunctioning tumors – 22

Met among 88 followed –

 Liver, Lung
43 

 Adjacent organs/tissues
41

 Bone
13

 Pancreas
4

 Sm bowel
3

 Brain
2

 Ovary, orbit, skin, pleura, spleen, & 

  contralateral adrenal gland
1 

	
	
	
	
	
	

	
	Ribeiro 1990

90111798

(Possible overlap of patient sample with Sabbaga 1993  and Sandrini 1997)
	ND
	256 cm3
(n=31, 4.5 – 1190)

236 g

(n=26, 3 – 1320)
	ND
	Functionting tumors – 39

 Virilization  37

Met –

 Lung
4

 Lung & liver
1

7/38 were >97% height; 9/38 were >97% weight

	
	
	
	
	
	

	
	Gröndal 1990

91071465
	Thyrotoxicosis 2

Diabetes
3
	Functional –

13 cm*

Nonfunctional – 15 cm*

(5 – 40)

*median
	Met (25) –
%

 Regional lymph nodes
50

 Lung
48

 Liver
26

 Bone
21

 Brain
4

Staging
  II
24


III
11


IV
65
	Functioning tumors – 21 (12 females)

 Cushing’s synd
9

 Cushing’s synd/virilism
3

 Aldosteronism
3

Nonfunctioning tumors – 33 (14 females)

Surgical group
n=38:

 Met
16

 (hepatic hemangiomas 2)

	
	
	
	
	
	

	
	Padberg 1991

92027041
	ND
	750 g

(20 – 3000 g)
	ND
	Functioning tumors – 10 (7 females)

 Cushing’s synd
4

 Cushing’s synd/virilization
4

 Cushing’s synd/pubertas praecox
1

 Virilization
1

Nonfunctioning tumors – 6 (Female 4)

	
	
	
	
	
	

	
	Soreide 1992

93033521
	ND
	ND
	Staging

 Without met

30

 Reg’l lymph nodes
4

 Local invasion

14

 Distant met

51
	Surgical cases –

 Functioning tumors
17

 Nonfunctioning tumors
44

	
	
	
	
	
	

	
	Icard 1992
93088173

(Possible overlap of patient sample with Luton 1990)
	ND
	12 ± 6 cm

(3 – 30, 137 tumors)

714 ± 861 g

(12 – 4750, 133 tumors)
	Staging
 –

 I
8

 II
75

 III
39

 IV
34
	Functioning tumors – 82 (~60 females)

 Cushing’s synd
30

 Cushing’s synd/virilization
19

 Virlization
18

 Hypertension
8

 Feminization
2

Nonfunctioning tumors – 74 (33 females)

	
	
	
	
	
	

	
	Pommier 1992

93088172
	ND
	ND
	Distant met in 18, 4 of which were completely resectable;

Staging –

 I
3

 II
22

 III
20

 IV
24
	Functioning tumors – 44

 Cushing’s synd
22

 Cushing’s synd/virilization
5

 Virlization
15

 Feminization
1

 Hyperaldosteronism
1

Nonfunctioning tumors – 29

Met (Stage IV, n=53)
Percent
 Liver
47

 Lung
43

 Lymph nodes
25

 Bone
15

 Omentum/peritoneum
9

 Iaphram
6

 Other (skin, brain, palate, bowel, spleen)
21

	
	
	
	
	
	

	
	Sabbaga 1993
93922904

(Possible overlap with Ribeiro 1990, Michalkiewicz 1997, and Sandrini 1997)
	ND
	ND
	Functioning tumors – 100%

 Virilization & Cushing’s synd
40

 Virilization
12

 Feminization
1

 Asymptomatic
2

Met 10
	Met – 20

 Liver
6

 Lung
5

 Bone
3

 Pancreas
3

 Brain
2

	
	
	
	
	
	

	
	Zografos 1994

94231773
	Acute myeloblastic leukemia 1
	Right tumor –14 cm*

(8 – 30)

Left tumor – 11 cm*

(.3 – 35)

* median
	Functioning tumors – 19

 Cushing’s synd
14

 Andrenogenital
1

 Mixed
4

Nonfunctioning tumors – 30

Unknown
4

Met

 Brain
2

 Pulmonary
1

Stage –

 I
6

 II
7

 III
11

 IV
29
	Mets – 58% (29/50)

	
	
	
	
	
	

	
	Kasperlik-Zahuska 1995

95254450
	Uterine carcinoma
1
	n=10, 3.2–6 cm

n=15, 6.1–10 cm

n=28, > 10 cm

(3.2 – 20)
	Functioning tumors – 39

 Cushing’s synd
25

 Virilization/hypertension
8

 Virilization
2;

Local
17

Regional
15

Distant met
20
	ND

	
	
	
	
	
	

	
	Lee 1995

96089027
	ND
	n=15

14.5 cm

(1.7 – 25)

920 g

(99 – 3110)
	Stage
 -

I
1

II
8

III
5

IV
9
	Functioning tumors – 15

Nonfunctioning tumors – 8

Met (18)

 Lung
10

 Liver
9

 Bone
2

 Brain
2

	
	
	
	
	
	

	
	Boscaro 1995
95379652

(Overlap of patient sample with Barzon 1998)
	ND
	12 cm

(4.5 – 21)
	Met – 22
%
 Lung
45

 Liver
36

 Bone
32

 Kidney
27

 Caval vein & pancreas

9

 Contralateral adrenal,

  iliac vein & psoas
4

Stage
 - I
1


II
10


III & IV
24
	Functioning tumors – 26 (18 females)

 Cushing’s synd
18

 Cushing’s synd/virilization
6

 Cushing’s synd/feminization
1

 Hyperaldosteronism
1

Nonfunctioning tumors – 9 (4 females)

	
	
	
	
	
	

	
	Evans 1996

96143468
	ND
	15 cm

(5.5 – 25, median 15),

4 ‘large’ tumors, 1 size


	Distant met – 9

 Liver
3

 Lung
2

 Liver & lung
2

 Bone
2
	Functioning tumors – 19

 Cushing’s synd
11

 Cushing’s synd/virilization
5

 Virilization
2

 Aldosteronism
1

Nonfunctioning tumors 29

Met (carcinoma & adenoma cases)

 Liver
26

 Lung
25

 Bone
8

 Lymph nodes – regional
7

 Lymph nodes – distant
4

 Opposite adrenal
4

 Diaphram, omentum, breast, orbit,

 sm bowel, brain, spleen
1 each

	
	
	
	
	
	

	
	Sandrini 1997

97358147

(Possible overlap of patient sample with Ribeiro 1990, Sabbaga 1993, and Michalkiewicz 1997)
	ND
	ND
	Stage - I
3


II
22


III
4


IV
8

Mets to liver, lungs & regional lymph nodes

Benign tumor – 5

Undeterminable – 2 or 11 (two classifications systems used)
	Virilization in 40% (23)

	
	
	
	
	
	

	
	Michalkiewicz 1997

97176972

(Possible overlap of patient sample with Sabbaga 1993 and Sandrini 1997)
	ND
	68.5 cm3

(n = 11, 11 – 195)
	ND
	ACC – low
6

ACC – high
4

ACC – nos
2

Virilization
7

Cushing’s synd/virilization
4

Cushing’s synd/virilization/lung 

met
1

(Adenoma  8)

	
	
	
	
	
	

	
	Barzon 1998

9805828

(Overlap of patient sample with Boscaro 1995)
	ND
	11.1 ± 0.6 cm

 (4 – 21)

Functional – 11.2

Nonfunctional – 11
	Met  - 45
Percent
 Lung
67

 Liver
52

 Bone
32

 Kidney
27

 Caval vein
9

 Pancreas
9

 Contralateral adrenal
9

 Iliac vein
4

 Psoas
4

Stage
 - I
1

 
II
14

 
III
4

 
IV
26
	Functioning tumors – 32 

 Cushing’s synd
21

 Cushing’s synd/virilization
5

 Virilization
4

 Cushing’s synd/feminizing
1

 Hyperaldosteronism
1


Nonfunctioning tumors – 13

 Met
6

	
	
	
	
	
	

	
	Khorram-Manesh 1998

98260227
	ND
	~11.9 cm

(19 tumors)
	Stage
 -

II
10

III
1

IV
7
	ND

	
	
	
	
	
	

	
	Teinturier 1999

99133697
	Hemihypertrophy - 3

Multiple cancers or family history suggesting Li-Fraumeni syndrome - 8

pP53 mutation - 3
	26 tumors < 10 cm* (local, complete resection)

28 tumors > 10 cm
	Functioning tumors – 44

 Virilization
41

 Cushing’s synd/virilization
8

 Gynecomastia
3

Nonfunctioning tumors – 3

Stage
 - 

I & II
42 (local)

III
5

  Regional lymph nodes 2

  Kidney invasion 1

  Thrombosis of inferior vena cava 2

IV – Distant met (7)

  Lung
3

  Liver & lung
3

  Met pleurisy
1
	ND

	
	
	
	
	
	

	
	Harrison 1999

99148327
	ND
	15 cm

(median, 2.5 – 27)
	ND
	ND

	
	
	
	
	
	

	
	Driver 1999

99058793
	2nd primary tumors - 3
	8 – 25 cm
	Functioning tumors – 

 Virilization
11

 Cushingoid

  appearance
8

  4 with virilization & cushingoid

 Precocious puberty
4

Metastases – 8

 Lung
6

 Liver
3

 Regional lymph nodes
2

 Local
2,

ND
	---

	
	
	
	
	
	

	
	Tritos 2000

20114774
	ND
	10 cm

(median, n=31,

2 – 25)
	Functioning tumors –

 (Female 10, NS)

 Cushing’s synd

13

 Cushing’s synd &

  feminization

1

 Vrilization

1

Nonspecific symp/

 nonfunctioning

16

Stage

I
2


II
9


III
4


IV
16

Met

 Lung
6

 Liver
5

 Bone
2

 > 1 met site in 3 cases
	ND


	
	Study, Year

Identifier
	Mean follow-up

(range - mo)
	Short term outcome,

Mean survival
	Long term outcome,

Mean survival
	Comments

	
	Greenberg 1978

78122233
	ND
	30 day mortality –

 1 - with Cushing’s syndrome 4 d 

 from emerg op for intestinal 

 obstructions,

 1 - Staphylococcal sepsis 10 d 

 after adrenalectomy, 

 nephrectomy & splenectomy,

 1 – 4 wks had unresectable 

 tumor,
	Resection –

 5 yr survival 42.7% (5/12);

Overall 5 yr survival 36% (5/14)
	8 dx confirmed at autopsy, 2 had biopsy; 2 groups by age – prepubertal (4) & patients (50s – 70s); males in older group more likely classified as having nonfunctioning tumors

	
	
	
	
	
	

	
	Sullivan 1978

79091488
	(1 – 188)
	ND
	Resection – 20

 1 yr survival 75%  (Stage 4 – 8%)

 2 yr survival 70%

 5 yr survival 30%

Stage 1 (1) alive at 150 mo

Overall 5 yr survival –

Stage 2
80%

Stage 3
11%
	All males were > 39 yrs & 90% were stage 3 or 4 & in addition all males with nonfunctional tumor except 1 case; at least 1 patient refused operation; 1 had diagnosis confirmed at autopsy

	
	
	
	
	
	

	
	King 1979

79210894
	(1 mo – 21 yr)
	---
	Complete resection – of 21, 9 alive with no recurrence – avg 7.2 yrs postop (18 mo – 21 yr); 36 died with met avg 8.7 mo after dx (1 – 84 mo); NS for survival by males vs females (37.2 vs 35.3 mo) & by nonfunctioning vs functioning tumors (16% vs 22%); tumor size had no effect on survival duration
	Correct histopathologic diagnosis of ACC in 40 prior to death & 9 at autopsy; 6 had incorrect diagnosis of biopsy of met lesions; 2 had no operative intervention prior to death

	
	
	
	
	
	

	
	Didolkar 1981

81186052
	71

(median, 1 – 301)
	Mortality at 2nd day postop – cardiopulmonary complications
	Curative resection –

 5 yr survival 62%

24 mo median survival from curative surgery to recurrence (1 – 120mo); overall survival 71 mo median (3 –301 mo); 
	Race ratio reflects the institute’s overall ratio of referrals; 1 patient < 20 yr, 4 patients > 70 yr; data reported could not be verified

	
	
	
	
	
	

	
	Nader 1983
83232657

(Sample is a subset of Venkatesh, 1989)
	ND
	ND
	Complete resection –

 disease free at 2 yrs 47%;

Overall survival for all cases regardless of treatment should no difference by gender (p < 0.5) or clinically functioning vs nonfunctioning tumors (p < 0.3)
	Of 18 with 5 yr survival, 10 had ‘large’ tumors (< 7 kg), tumor size unkn for 5, & 3 had met; tumors large enough to be palpated in 12; black to white ratio 3.9% vs institution’s 7.9% during survey period

	
	
	
	
	
	

	
	Henley 1983

94073723
	ND
	30 day mortality –

 hemorrhage from attempted 

  resection

2

 advanced malig
3

 pulmonary embolus
1
	Curative resection (stages I, II, III) –

 5 yr survival – 32% (10/31)

Overall 5 yr survival 16% (10/62);

Mortality of 51 (85%) – 19 mo

Mean survival: Stage
mo

 

I
25

 

II
24

 

III
28

 

IV
12

NS for survival by gender, grade, tumor sz or functional status, or age groups 40 or older & < 39; Signif for survival by stages I, II, III vs IV & curative vs noncurative resection, both p < 0.0001
	1 LTF after 7 yr with no disease

	
	
	
	
	
	

	
	Lefevre 1983
	4.9 yr

(3 mo – 15 yr)
	ND
	Surgery cases:

 1 yr survival 82.2% (27/34); 2 yr 63.6% (21/33)

Malignant surgical cases6:

 1 yr survival 78.9% (14/19); 2 yr 47.4% (9/19)
	All 6 biopsy cases died

	
	
	
	
	
	

	
	Watson 1986

86318058
	Follow up to 1/83
	Mortality –

 Postop complications  1

  (day 0)

 Carcinomatosis 1  (day 30)
	ACC survival –

 2 yr survival 33%,

 1 alive at 96 months,

 Mean survival 18.5 months
	Tumor related mortality except for one case

	
	
	
	
	
	

	
	Nakano 1988

88266734
	ND
	ND
	Surgical cases –

Mean survival 41.3 mo (SEM 14.9, median 15.8)
	Mean age for functioning, 24.2 vs 57.8 yr for nonfunctioning tumors

	
	
	
	
	
	

	
	Venkatesh 1989

89303739

(Sample of Nader 1983 is a subset)
	ND
	ND
	Complete resection –
2 yr
5 yr


Disease-free
disease-free
 25 with local disease
68% (17)
52% (13)


 25 with regional disease
52% (13)
32% (8)

Overall
60%
42%
	Recurrences  - 11 over 5 yr

	
	
	
	
	
	

	
	Borrelli1989

89307915
	ND
	Adrenal insufficiency & myocardial infarction – 2 with functioning tumors
	2 yr survival 36% (5);

‘avg’ survival for nonfunctioning tumor patients - 7.5 mo;

Still alive (4) ‘avg’ 30 mo with no clinical sign of recurrence
	2 bilateral nonfunctioning tumors; LTF (1); Mortality – 7 (6 with mets, fwup time unk; mean age for patients with functioning tumors = 28 yrs, patients with nonfunctioning tumors = 45 yrs.

	
	
	
	
	
	

	
	Luton 1990

90220767

(Possible overlap of patient sample with Icard 1992)
	24.9

(median, 12; <1 – 175)
	ND
	Curative surgery –  median disease-free interval 12.1 mo (1 – 175); similar interval for functioning vs nonfunctioning tumors; regional disease at dx assoc with shorter disease-free period (p = 0.024); 

Median survival (n=88) 14.5 mo; 5 yr survival – 22%; NS for survival by sex, tumor wt, or functional status of tumor; significantly lower survival for >40 yr, p = 0.0035 & distant mets, p = 0.007
	Of 105 dx, 88 treated at site, 80 surgically; ratio of functional vs nonfunctional tumors similar in each of 3 stages (local, regional, met)

	
	
	
	
	
	

	
	Ribeiro 1990

90111798

(Possible overlap of patient sample with Sabbaga 1993 and Sandrini 1997)
	ND
	ND
	81.8% (18/22) with complete resection alive;

11 of 12 inoperable tumors died;

Overall survival 51.4%
	2 died prior to surgery; 5 LTF; data reported could not be verified

	
	
	
	
	
	

	
	Gröndal 1990

91071465
	0.1 – 14 yr
	ND
	Radical surgery –

 Survival 45% alive & disease-free 5–10 yrs postop;

Palliative surgery –

 median survival 10 mo – all died by 48 mo;

Overall 5 yr survival 19%;

Overall 5 yr survival by stage –

 II
54%

 III
16%

 IV
6%
	16 had no surgery due to old age, poor physical condition, progressive met; median tumor sz 11 cm (6 – 19) for 10 long-term survivors (5-10 yr) & 13 cm (5 – 22) for other 12; tumor spill during operation associated with  poor survival

	
	
	
	
	
	

	
	Padberg 1991

92027041
	34.4 mo

(1 – 96)
	30 day mortality –

 2 –carcinoma
	7 alive disease-free 4 – 61 months postop; 2 alive with tumor at 28 & 90 months; 1 unrelated tumor death
	Study sample included additional 50 cases of adrenocortical adenoma

	
	
	
	
	
	

	
	Soreide 1992

93033521
	Fwup to 12/31/90
	30 day mortality - none
	Curative resection –

6 yr survival ~ 60%
	Of 99 patients, 18 diag from autopsy & 20 had nonsurgical tx without  surgical exploration; surgical patients ‘tended to be younger’ than nonsurgical patients

	
	
	
	
	
	

	
	Icard 1992

93088173

(Possible overlap of patient sample with Luton 1990)
	FU to July 1991
	ND
	5 yr survival –

 Curative group 42% vs palliative group 9%,  p < 0.02

 Local disease 53%

 Overall survival 34%;

62 alive at end of study with 12 recurrences (mean survival 39 mo, 5-140)


5 yr survival  Mean survival

Stage I
33%
34


II
55%
40


III
24%
22


IV
0%
8

Significant differences between local, locoregional & met diseases, p < 0.001; NS for survival by sex, functional status, tumor wt or clinical presentation; survival associated with age < 40 yr (p = 0.05), & radical aspect of surgical resection (p < 0.0001)
	Complete follow-up except for 3 cases; 41 of 127 with curative resection had recurrences of which 22 had reoperation (survival - 38 mo), 10 curative, males averaged 5 yr older than females

	
	
	
	
	
	

	
	Pommier 1992

93088172
	28

(median)
	Mortality 2
	Complete resection –

 5 yr survival 47%,

 Mean survival 28 mo, 

Overall survival:

 mean 21 mo, 5 yr 35%, 10 yr 21%;

NS for survival by age, gender, or functional status of tumor;

                    Mean survival (mo)

Stage I or II
35


III
26


IV
9

	Unresectable in 20 – 14 had exploratory surgery & 6 were inoperable; staging incomplete for 4 with invasive tumors but without  met, lymph nodes not excised or biopsied, but considered stage III; recurrent or met disease developed in 45 of 53 with complete resection – disease-free interval mean of ~2.5 yr

	
	
	
	
	
	

	
	Sabbaga 1993

93922904

(Possible overlap with Ribeiro 1990, Michalkiewicz 1997, and Sandrini 1997)
	Minimum 2yr
	ND
	2 yr survival

 complete resection – 68%

 partial resection – no survivors

Overall survival – 46%
	Local recurrence in 14 of 37 with complete resection – 38% with survival of 2; tumor sz not assoc with survival (complete sample)

	
	
	
	
	
	

	
	Zografos 1994

94231773
	ND
	4 deaths –

 Cardiac arrest

  at completion of operation
1

 Intraperitoneal bleeding

   3rd day postop
1

 Adrenal insufficiency
2

  2nd & 16th day postop
	
Median(mo)

5 yr (%)v
Complete 

resection
13
38

Partial 

resection
2
0

Overall
8 (0.03 – 372)
19

Stage

median(mo)
5 yr(%)
 I
46
33

 II
84
57

 III
8
18

 IV
7
7 (2 yr survival)
	Family history of cancer in 15 of 38 (40%); initial diagnosis prior to histologic proof inaccurate 91% (30/33); local recurrences in 15

	
	
	
	
	
	

	
	Kasperlik-Zahuska 1995

95254450
	ND
	30 day mortality – 1
	2 yr survival 29%;
	2 died from met prior to surgery; 2 had no surgery, only meds; 4 had 2nd surgery within 24 mo for cancer recurrence

	
	
	
	
	
	

	
	Lee 1995

96089027
	32

FU to Apr 1995
	Mortality (1) at 3 wks of multisystem organ failure from intraabdominal abscess postop
	               Median(mo)
5 yr (%)
Complete 

resection
46
46


Overall
29

Local-regional 

dis (13)
59

NS predictor of prognosis – gender, age, tumor wt or functional status; Advanced stage (p = 0.006) & incomplete resection (p = 0.004) were predictors for poor prognosis – all incomplete resections (7) died with median survival 8.5 mo 
	11 of 16 who underwent complete resection had recurrence

	
	
	
	
	
	

	
	Boscaro 1995

95379652

(Overlap of patient sample with Barzon 1998)
	ND
	Mortality – 3

 ‘…with very advanced disease died soon after surgery’
	Curative surgery group :

 Median disease-free interval 24 mo (8 – 43)

Overall median survival 14 mo;  5 yr survival – 10%;

Median survival:  Stage I & II
40 (12 – 102)

                                   III & IV
13 (1 – 108)

Sign. better prognosis for earlier stages, p < 0.05; NS survival rates with regards to sex, tumor wt or functional status
	

	
	
	
	
	
	

	
	Evans 1996

96143468
	minimum 5y fwup
	ND
	ACC cases –

 5 yr survival ~40%

 Median survival 33 mo;

 Mortality 39 patients at 1 – 183 mo;

Presence of met predictor of shorter survival, p < 0.0003
	48 diagnosed with ACC,  8 with adenomas; 1 LTF; recurrence to local or distant met - median 12 mo

	
	
	
	
	
	

	
	Sandrini 1997

97358147

(Possible overlap of patient sample with Ribeiro 1990, Sabbaga 1993, and Michalkiewicz 1997)
	ND
	ND
	Of 54 patients –

30 (56%) disease-free interval for median 63 mo (1-214)

24 (44%) mortality (recurrence-22, hypertensive encephalopathy-1, choroid plexus carcinoma-1); recurrance median 6 months (1 – 48 mo)
	Signs of virlization at birth in 3, abdominal mass at 3 days of birth in 1; bone age > 1 yr in 68%, ht & wt ‘often exceeded 50th%’; recurrence from 1 – 48 mo postop (median 6 mo); 4 LTF; data reported could not be verified – unkn # adenoma cases

	
	
	
	
	
	

	
	Michalkiewicz 1997

97176972

(Possible overlap of patient sample with Sabbaga 1993 and Sandrini 1997)
	ND
	30 day mortality – 1
	Mean survival 29.6 mo for ACC group;
	Cohort from International Registry of Childhood Adrenocortical Tumors, underwent same tx protocol; 8 of 20 cases with adenoma

	
	
	
	
	
	

	
	Barzon 1998

9805828

(Overlap of patient sample with Boscaro 1995)
	ND
	ND
	Complete resection –

 Median disease-free survival 13mo

 1 yr disease-free survival 24%

 5 yr disease-free survival 11%;

Overall median survival 16 mo

Overall 1 yr survival 71%

Overall 5 yr survival 29%;

Stages
Median survival
1 yr
5yr
I & II
34 (13 – 104)
93%
70%

III & IV
13 (2 – 108)
58%
12%

Sign longer survival for stages I & II vs later stages, p < 0.005; 3 died within 3 mo postop
	Sex, functional tumor status, or mitotic index at histology not factors on recurrence or survival rates; recurrence ‘a few months’ after surgery in 7 of 18 who underwent complete resection; 10 had chemotherapy only

	
	
	
	
	
	

	
	Khorram-Manesh 1998

98260227
	0.5 yr*

(8 died, 0.13 – 6)

7.2*

(10 alive, 0.58 – 24.5)

* median
	Mortality – 1

 hepatic failure 6 wks postop
	Overall 5 yr survival 58%


	Reexploration for recurrent disease in 5 (disease-free mean 59 mo) and in 4 (stage II) with no signs of recurrence

	
	
	
	
	
	

	
	Teinturier 1999

99133697
	3.2 yr

(median, 0.1 – 20.3)
	Mortality (1) at 5 month after diagnosis from acute adrenal insufficiency – surgery was incomplete microscopically;
	Overall 5 yr survival 49%;

Disease-free survival 46%;

Met developed in 24 with complete remission in 5 after med tx & surgery – 2 alive at 4 & 7 yrs;
	Recurrence rate 40% (18) with disease-free interval of median 7 mo (2 –16); total 23 deaths: (1 – 38 mo from dx), 20 due to tumor evolution, 2 of acute adrenal insufficiency, 1 from sacoma of face, incomplete microscopic surgery in 9 cases – 8 developed recurrences

	
	
	
	
	
	

	
	Harrison 1999

99148327
	20

(median, 1 – 101)
	ND
	5 yr survival 36%

Median survival - 28 mo;

3 independent predictors of survival: tumor sz > 12 cm, mitotic count ( 6 per 10 high-powered field, intratumoral hemorrhage, p < 0.05
	---

	
	
	
	
	
	

	
	Driver 1999

99058793
	ND
	ND
	Curative resection –

 Alive at 114 mo – 2;

Mortality (12) with median survival – 52 mo (1 – 317), 6 mo (1 – 28) if 2nd primary tumors (3) cases excluded
	14 enrolled/evaluated had ACC; % male based on 18 cases – 14 with ACC, 3 died from 2nd primary tumors possibly radx induced; radx in 12

	
	
	
	
	
	

	
	Tritos 2000

20114774
	37.2

(n=31, 1 – 205)
	ND
	‘Apparently curative resection’ - 19

  median survival 26 mo (1 – 205);

Overall – 31 

 5 yr survival 26%

 17 mo (1 – 205)

 7 alive without  disease, 2 alive with disease;

Stages I or II had trend for better 5 yr survival than Stages III or IV, 45% vs 17%, p = 0.064; improved survival factors include age < 54, absence of mets,  nonfunctioning tumor status; tumor sz not associated with improved survival
	7 patients thought to have inoperable tumors received meds only, dx confirmed by biopsy of liver met; difference in age distribution for curative & inoperable group NS, p = 0.13; the 7 with inoperable disease had met and mean age of 68 (53 – 84)


� ACC only, n=15


� ACC cases (n=48)


� Patients with curative resection


� Staging system by Macfarlane, conducted retrospectively


� NS


� 1 with 3rd cancer


� SEER classification


� retrospective


� SEER classification


� TNM classification by Macfarlane-Sullivan


� Retrospectively staged-classification by Macfarlane-Sullivan


� Modified Macfarlane criteria


� Modified Macfarlane criteria


� Macfarlane-Sullivan criteria


� ACC cases


� Modified SEER criteria


� Macfarlane criteria


� based on clinical, radx, surgical data


� TNM system


� stat sign for stage III vs stage IV, p < 0.007


� stat sign for stages I or II vs stage IV, p < 0.003


� Patients with complete resection had signif longer survival than patients with incomplete resection, p = 0.002


� p = 0.01
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