Evidence Table 7: Surgical complications of transperitoneal laparoscopic adrenalectomy - Part I

	
	Study, Year

Identifier
	Demographics
	Inclusion Criteria
	Exclusion Criteria
	Study design,

Enrollment yrs
	Procedure/approach

	
	
	
	
	
	
	

	
	Gagner 1993 94078257
	Country:

 Canada & US

Setting: Academic

Mean age: 42 y

Enrolled: 22

Evaluated: 22

32% Male

Race: ND
	ND
	ND
	Prospective

1992 – 1993
	Posterior/flank,

Transabdominal

3 bilateral cases

	
	
	
	
	
	
	

	
	Suzuki 1993

93381846
	Country: Japan

Setting: Academic

Mean age: 49.6 y

Enrolled: 12 

Evaluated: 12

50  % Male

Race: ND
	ND
	ND
	Case series

1992
	Flank

	
	
	
	
	
	
	

	
	Takeda 1994

94328371
	Country: Japan

Setting: Academic

Mean age: 50 y

Enrolled: 17

Evaluated: 17

  47% Male

Race: ND
	ND
	ND
	Case series

1992-1993
	Abdominal—with and without ultrasonic aspirator and argon beam coagulator.

	
	
	
	
	
	
	

	
	Guazzoni 1994

95018696
	Country: Italy 

Setting: Academic

Mean age: 44 y

Enrolled: 11

Evaluated: 11

  27% Male

Race: ND
	Unilateral benign adrenal disease
	ND
	Prospective

1992-1993
	Anterior

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	Rutherford 1995

96172118
	Country: Australia 

Setting: Private?

Mean age: 55 y

Enrolled: 60

Evaluated: 60

  53% Male

Race: ND
	ND
	ND
	Case series

1993-1994
	Transperitoneal (approach unclear as to anterior or flank)

	
	
	
	
	
	
	

	
	Suzuki 1995

95333344
	Country: Japan 

Setting: academic

Mean age: 50 y

Enrolled: 16

Evaluated: 16

  56% Male

Race: ND
	ND
	ND
	Case series

1992-1994
	Flank?  Not specified, but previous article by Suzuki cited.  This study also utilizes the ultrasonic surgical system during laparoscopy to identify structures.

	
	
	
	
	
	
	

	
	Weisnagel 1996

Endocrinologist
	Country: Canada 

Setting: academic

Mean age: ND

Enrolled: 57

Evaluated: 57

  40% Male

Race: ND
	ND
	ND
	Case series

1992-1995
	Flank

	
	
	
	
	
	
	

	
	Janetschek 1996

97131418
	Country: Austria

Setting: Academic

Mean age: 51 y

Enrolled:  18

Evaluated: 18

  55% Male

Race: ND
	ND
	ND
	Case series

1992-1995
	Anterior

	
	
	
	
	
	
	

	
	Marescaux 1996

97147907
	Country: ND

Setting: ND

Mean age: 51 y

Enrolled: 27

Evaluated: 27

  33% Male

Race: ND
	ND
	Pheo

Tumor > 9 cm
	Case series

1992-1995
	Flank

	
	
	
	
	
	
	

	
	Walmsley 1996

97035797
	Country: UK

Setting: ND

Mean age: 42 y

Enrolled: 12

Evaluated: 12

  16% Male

Race: ND
	All patients considered for laparoscopic adrenalectomy
	Two excluded, one in 3rd trimester of pregnancy and one with large left adrenal carcinoma.
	Prospective case series, single surgeon

1993-1996
	Anterior

	
	
	
	
	
	
	

	
	Fernandez-Cruz  1996

96427220
	Country:  Spain 

Setting: Academic

Mean age: 43 y

Enrolled: 31

Evaluated: 31

  32% Male

Race: ND
	ND
	ND
	Case series, non-randomized.

1992-1995
	Anterior and flank

CO2 for non-pheo vs Helium insufflation for pheo.

	
	
	
	
	
	
	

	
	De Canniere 1996

96396576
	Country: Belgium

Setting: Academic,  private hospitals

Mean age: 47(17-72) y

Enrolled: 16

Evaluated: 16

  50% Male

Race: ND
	ND
	ND
	Prospective case series

1993-1995
	Transperitoneal (13) 

Retroperitoneal (3)

	
	
	
	
	
	
	

	
	Horgan 1997

97311351
	Country: US

Setting: Academic

Mean age: 52 (29-71) y

Enrolled: 16 (19)

Evaluated: 16 (19)

  30%Male

Race:ND
	Laparoscopic adrenalectomy
	Adrenal carcinoma or malignant pheo or prior upper abdominal surgery on the involved side
	Case series

1994-1996
	Transperitoneal flank approach

	
	
	
	
	
	
	

	
	Terachi 1997

98016032
	Country: Japan

Setting: Academic

Mean age: ND (23-69)

Enrolled: 99 (100)

Evaluated: 99 (100)

 ND % Male

Race: ND
	Laparoscopic adrenalectomy
	ND
	Case series 

1992-1996
	Transperitoneal anterior approach

	
	
	
	
	
	
	

	
	Gagner 1997

97479849
	Country: Canada & US

Setting: Academic

Mean age: ND

Enrolled: 88 (97)

Evaluated: 

  <33% Male 

Race: ND
	Consecutive cases
	Procedures performed abroad where follow-up not possible
	Retrospective review of case series 1992-1996

Probably includes Gagner 1993 article and Lacroix 1998
	Lateral TLA

	
	
	
	
	
	
	

	
	Lacroix 1998

J Clin Endocrinol Metab
	Country: Canada

Setting: ND

Mean age: ND

Enrolled: 74(85)

Evaluated: 74(85)

  % Male ND

Race: ND
	ND
	ND
	Case series 

1992-1996

Probably includes Gagner 1993 article
	Transperitoneal lateral

	
	
	
	
	
	
	

	
	Shichman 1999

99195885
	Country: US

Setting: ND

Mean age: 54 y

Enrolled: 47 (50)

Evaluated: 47 (50)

  40% Male

Race: ND
	Consecutive adrenalectomies using the lateral transabdominal approach
	ND
	Case series 

1993-1998
	Transperitoneal lateral

	
	
	
	
	
	
	

	
	Pujol 1999

99244754
	Country: Spain

Setting: Academic

Mean age: 50 y

Enrolled: 27 (30)

Evaluated:  27(30)

48% Male

Race: ND
	First 30 cases
	Suspicion of malignancy or extraadrenal pathology
	Case series  

1995-1998
	Transperitoneal lateral

	
	
	
	
	
	
	

	
	Lucas 1999

20028409
	Country: US

Setting: ND

Mean age: 48.2 (24-73) y

Enrolled: 36 (42)

Evaluated: 36 (42)

% Male ND

Race: ND
	All cases referred for lap.
	ND
	Case series  

1992-1998
	Lateral transabdominal

	
	
	
	
	
	
	

	
	Henry 2000

20493401


	Country: France 

Setting: Academic

Mean age: 49.7 (22-76) y

Enrolled: 159 (169)

Evaluated: 

38 % Male 

Race: ND 
	ND
	ND
	1994-1998
	TLA (flank)

	
	
	
	
	
	
	

	
	Lezoche 2000

20533249

(includes Filiponi 1998)
	Country: Italy

Setting: Academic

Mean age: 48.6 y

Enrolled: 105

Evaluated: 102 (108)

38% Male 

Race: ND
	All patients referred for adrenalectomy

One surgical team
	>12 cm tumor

Known adrenal CA

High risk physical state

(total of 3 patients excluded)
	1994-1999


	TLA (anterior)

	
	
	
	
	
	
	

	
	Ishikawa 2000

20370704


	Country: Japan

Setting: Academic

Mean age: (26-82)y

Enrolled: 55

Evaluated: 

27% Male 

Race: ND
	ND
	Malignant or huge tumors
	1993-1999
	TLA (anterior)

	
	
	
	
	
	
	

	
	Guazzoni 2001

21382597


	Country: Italy 

Setting: Academic

Mean age: 39.4 (17-67) y

Enrolled: 145 (161)

Evaluated: 

39% Male 

Race: ND
	ND
	ND
	1992-2000
	TLA (flank)

	
	
	
	
	
	
	

	
	Pisanu 2001

21178043


	Country: France

Setting: ND

Mean age: 46.5 (13-67) y

Enrolled: 84 (91)

Evaluated: 84 (91)

48% Male 


	ND
	>6 cm

Suspicion of malignancy
	Retrospective

1994-1999
	TLA (flank)

	
	
	
	
	
	
	

	
	Porpiglia 2001

21235981 


	Country: Italy

Setting: Academic

Mean age: 48(8-81) Enrolled: 72 (76)

Evaluated: 72 (76)

% Male ND


	Functioning or non-functioning adrenal mass (> 4 cm, inhomogeneous on CT, or increasing in size)
	Invasion of surrounding structures

Previous surgery in the adrenal area (e.g. neprhectomy or splenectomy)

Known malignancies likely to metastasize
	1995-1999

Two Centers, 3 surgeons

t-test to compare lesion size and operative time

Retrospective?

Conversions included in results
	TLA (lateral)

	
	
	
	
	
	
	

	
	Valeri 2001

21337795 


	Country: Italy

Setting: ND

Mean age: 48 (19-74)

Enrolled: 78

Evaluated: 78

38% Male


	ND
	ND
	Retrospective

1995-2000

1 Center, 1 Surgeon

Compares use of harmonic scalpel with traditional laparscopic method

Conversions included in results
	TLA (lateral)


	
	Study, Year

Identifier
	Co-morbidities
	Mean

tumor size

(cm)
	Pre-operative

diagnoses,

ASA classification
	Pathology
	Operative time (min),
Blood loss (ml) (mean)
	Complications

	
	
	
	
	
	
	
	

	
	Gagner 1993 94078257
	ND
	4.0
	See Pathology section,

ND
	Pheo
5

Cushing’s pituitary synd
4

Cushing’s adenoma
4

Hyper-aldosteronism
2

Angio-

myolipoma
1

Medullary cyst
1

DHEAS hypersecretion
1
	138
	Peri-op

Bleeding
1

Pancreas tail dissected
1

Hypertension in pheo patient 
1

 (bag ruptured at resection)

Post-op

Anemia requiring 2 units
2

Colic pseudoobstruction
1

 (patient with MEN 2B & known megacolon)

Urinary tract infection
1

Incisional hematoma
1

	
	
	
	
	
	
	
	

	
	Suzuki 1993

93381846
	ND
	2.3 (1.2-4.3)
	Hyperaldosteronism
5

Pheo 
3

Cushing’s disease 
2

Nonfunctioning tumor
2
	Adrenocortical adenoma 
5

Adrenocortical nodular hyperplasia
2

Pheo
2

Adrenomedullary hyperplasia 
1

Adrenocortical  hyperplasia  
1

Myelolipoma 
1
	278 mean,

370 mean
	Peri-op
Bleeding 
3 (2 transfusions)

Post-op
Wound infection
1

Mild paralytic ileus 
1

	
	
	
	
	
	
	
	

	
	Takeda 1994

94328371
	ND
	7.9 gm
	Hyperaldosteronism 
11

Cushing’s syndrome
3

Nonfunctioning adrenal tumors
3
	Adrenocortical 

adenoma
10

(path available only for first 10 patients from Takeda in Surgery, 1994)
	253,

216
	Bleeding requiring open 

hemostasis  (clip dislocation)
1

	
	
	
	
	
	
	
	

	
	Guazzoni 1994

95018696
	ND
	2.2
	Conn’s Disease
7

Pheo
2

Cushing’s disease
2
	Adenoma  
9

Pheo 
2
	190,

90
	

	
	
	
	
	
	
	
	

	
	Rutherford 1995

96172118
	ND
	ND
	Aldosteronism
48

Pheo   
3

Cushing’s syndrome
1

Incidentaloma 
8
	Adenoma 
48

Pheo
3

Cortical 

adenoma
1

Non-funct adenoma  
7

Cortical 

carcinoma
1      
	124 min

in 1993    152 (20 patients)

in 1994    109 (40 patients)

ND on BL
	PE                              
1

Portal hernia               
1

	
	
	
	
	
	
	
	

	
	Suzuki 1995

95333344
	ND
	4.4
	Aldosteronism 
4

Cushing’s synd 
3

Pre-Cushing’s synd
2

Nonfunct adenoma 
7
	ND
	208±28 min

135±185 cc

1 transfusion required
	Bleeding            
1

Splenic injury      
1



	
	
	
	
	
	
	
	

	
	Weisnagel 1996

Endocrinologist
	ND
	4.1
	Pheo 
2

Nonfunctional tumor
13

Aldosterone producing adenoma 
10

Cortisol producing adenoma 
8

Cushing’s disease 
6

Macronodular adrenal hyperplasia 
3

Ectopic ACTH 
2

Mets 
2

Angiomyelolipoma 
2
	Pheo 
22

Cortical adrenal 

Adenoma 
9

Aldosterone producing adenoma 
10

Cortisol producing adenoma 
8

Cushing’s

disease 
6

Macronodular adrenal hyperplasia 
3

Ectopic ACTH 
2

Mets 
2

Angio-myelolipoma 
2

Adrenal 

carcinoma 
2

Medullary cyst
1

Retroperitoneal 

Sarcoma 
1
	126

(138 on Right

102 on left)

ND on blood loss
	Peri-op

Bleeding 
1

Conversion to open 

surgery 
2

Hypotension/

hypertension 
9

Post-op

Subdural hematoma 
1

Cholecystitis 
1

Hematomas 
2

Wound infection 
1

Colonic pseudo-

obstruction  
1

Anemia 
2

PE 
1

Renovascular hypertension exacerbation 
2

UTI 
1

Pulmonary edema 
1

	
	
	
	
	
	
	
	

	
	Janetschek 1996

97131418
	ND
	4.2 (1-8)
	Conn’s disease 
7

Pheo 
6

Cushing’s 
1

Non-functioning adenoma 
4
	Adrenocortical 

adenoma 
12

Pheo 
6
	160 min

76 cc
	Bleeding 
2

Post-op drain for 

1-3 days 
10

Transient diabetes 

insipidus 
1



	
	
	
	
	
	
	
	

	
	Marescaux 1996

97147907
	ND
	2.0 median (0.5 – 8.0)
	Conn’s                    
20

Symptomatic, nonfunct adenoma        
4

Cushing’s adenoma
2

Cyst                     
1
	ND
	140 (70-240) min

100-300 cc and one patient with 1000 cc.
	5 converted to open lap

1 blood transfusion (3 units)

Pleural effusion+chest infection

	
	
	
	
	
	
	
	

	
	Walmsley  1996

97035797
	HTN         
7

Crohn’s    
1

CVA         
1

IHD          
2

Cardiomyo-pathy        
1
	4.6
	Conn’s                     
3

Cushing’s syndrome 
3

Cushing’s disease    
1

Pheo                         
2

Incidentaloma          
3
	Adenoma            5

Lymphangioma   1

Cushing’s 

disease    
1

Onychocytoma 
1

Pheo               
2

Micronodular 

hyperplasia     
1

Macronodular 

Hyperplasia     
1
	120 min (60-225)

Blood loss ND
	Hernia at trocar site          
1

Blood loss with transfusion of 2 units packed cells    
2

Pressure sore from OR   
1

Wound infection              
1

	
	
	
	
	
	
	
	

	
	Fernandez-Cruz  1996

96427220
	ND
	5.3±2.5

2.3±0.7

5.0±1.6

4.7±1.2

4.1±2.0

weighted ave= 3.8


	Non-funct adenoma 
3

Aldost adenoma     
11

Cushing’s disease   
3

Cushing’s syndrome 
6

Pheo                       
8
	ND  (see previous column)
	OT 97±26  BL 147      

    121±40       210

    290±37       365

    120±43       210

    128±94       204
wtd  137           217 

ave
	One extremely obese patient converted to open lap

UTI                              
2



	
	
	
	
	
	
	
	

	
	De Canniere 1996

96396576
	4 previous abdominal surgeries

6 with BMI>30


	3

(1.5-5) median
	Pheo                  
4

Hyperaldosteronism
2

Cushing’s synd  
2

Cushing’s disease 
1

Non-funct adenoma 
3

Metastases         
3

DHEAS and cortisol hyper secretion 
1

ASA I     
7

ASA II   
16

ASA III    
3
	ND
	132 (59-360) min

ND on BL but no transfusions needed
	Pleural effusion              
1

Basilar artery thrombosis 
1

2 converted to open—bleeding in one and difficult dissection in the other

	
	
	
	
	
	
	
	

	
	Horgan 1997

97311351
	ND
	ND
	Cushing’s disease 
3

Pheo                     
4

Functional adenoma 
12
	ND
	OT  Median

174 min unilateral

480 min bilateral

BL

15 patients <100 cc

1 patient required intra-op transfusion
	Subcapsular liver hematoma 
2

Transfusion       
1

Bleeding trocar site requiring reop to suture  
1

Contusion to head of pancreas 
1

Pneumonia    
1

	
	
	
	
	
	
	
	

	
	Terachi 1997

98016032
	ND
	1-7
	Pheo                    
8

Hyperaldosteronism
41

Cushing’s synd    
15

Pre-Cushing’s  synd
6

Non-funct adenoma
22

Adrenal 
2

Complicated cyst     
3

Myelolipoma           
3
	ND
	240(76 Min

68(80 cc

2 transfusions
	Intraoperative  
4%

Bleeding     
3

Spleen injury 
1  

Post-op     
11%

Retroperitoneal 

hematoma 
4

Wound infection     
3

Retroperitoneal 

chylocele 
1

Atelectasis                   
2

Localized Peritonitis    
1

	
	
	
	
	
	
	
	

	
	Gagner 1997

97479849
	ND
	4.95

(0.7- 12)
	Pheo                 
25

Hyperaldosteronism 
21

Cushing’s synd        
17

Non-funct adenoma 
20

Cushing’s disease   
8

Macronodular adrenal hyperplasia             
2

Ectopic ACTH synd
2  

Carcinoma           
3

Myelolipoma          
2
	ND
	OT  123 (80-360)

No diff in sides

70 cc ( <20 –1300)
	DVT   
3

Hematomas (1 reop)  
2

Anemia  + transfusion  
2

Subdural    
1

UTI    
1

Colonic pseudoobs   
1

Pulmonary edema  
1

Acute cholecystitis  
1

	
	
	
	
	
	
	
	

	
	Lacroix 1998

J Clin Endocrinol Metabol
	ND
	4.1 

(1-14)
	Pheo                      
25

Hyperaldosteronism
13

Cushing’s synd      
17

Non-funct adenoma
15

Cushing’s disease  
6

Macronodular adrenal hyperplasia        
3

Ectopic ACTH synd 
2  

Metastases         
2

Myelolipoma      
2
	Nonfunct adenomas were

Adrenal CA    
2

Medullary cyst 
1

Retroperitoneal 

sarcoma             1

Cortical 

adenomas     
11

Others as suspected
	OT 126 (first 68 cases)

Rt 138  Lt 102

BL   ND
	Overall 15/74 = 20%

Anemia (no transfusion)
3

Wound hematoma        
2

Exacerbation of renovascular 

hypertension     
2

UTI                                
2

DVT with PE                  
1

Pulmonary edema        
1

Subdural hematoma (after fall from hypotension in pheo patient)   
1

Cholecystitis          
1

Colonic 

Pseudoobstruction
1

Wound infection        
1

	
	
	
	
	
	
	
	

	
	Shichman 1999

99195885
	ND
	7.1 (Gland size, not tumor size)
	Conn’s                
15

Cushing’s adenoma
13

Nonfunc. adenoma 
11

Pheo                 
7

Metastases          
1

Hyperplasia         
2

Carney’s syndrome 
1
	ND
	Left 
227

Right 
210

ND on combined or number of each type

BL  142 cc

Transfusion 1 

(2 units)
	Bleeding from trocar site 
1

Retroperitoneal 

hematoma  
1

Pleural effusion      
1

Wound infection       
2

	
	
	
	
	
	
	
	

	
	Pujol 1999

99244754
	ND
	3.1

(adrenal size 6.1)
	Conn’s                 
8

Cushing’s adenoma 
5

Nonfunc. Adenoma  
7

Pheo                       
6

Metastases          
1
	Nonfunct adenomas were all cortical adenomas except one schwannoma
	156 min includes time for other procedures (2 cholecystectomies and 1 hiatal hernia)


	2 converted to open

(bleeding from renal hilum and bleeding spleen requiring splenectomy)

GI bleed secondary to NG tube

Hypercapnia and subcutaneous emphysema

	
	
	
	
	
	
	
	

	
	Lucas 1999

20028409
	ND
	2.5 

(1-8)
	Conn’s                 
13

Cushing’s synd   
7

Cushing’s disease   
4

Nonfunc. Adenoma  
1

Pheo                        
5

Metastases             
2

Hyperplasia            
1

Adrenal pseudocyst 
1

Ganglioneuroma      
1

Estrogen producing

adenoma                
1
	Cortical 

adenoma    
19

Unconfirmed adenoma 
1

Angiolipoma    
1

Pheo          
3

Cortical hyperplasia  
1

Normal adrenal 
1

Adrenal pseudocyst    
1

Ganglio-

neuroma
1

Nodular hyperplasia 
1

Bilateral hyperplasia     
4
	Overall OT 262

Unilateral OT 194

Overall BL  116

Unilateral BL 108

1 transfusion
	Intraop (2/36 = 6%)

Hypotension in pheo patient. 
1

CO2 embolism after inserting needle into liver

Post-op 6/36 = 17%

Atelectasis               
1

Nausea/vomiting      
1

Stitch abscess          
1

Adrenal insufficiency  
2

Foot drop after prolonged supine position          
1



	
	
	
	
	
	
	
	

	
	Henry 2000

20493401


	ND
	3.2 (0.7-11.0)
	ASA I 9.8%

ASA II 60%

ASA III 29%

ASA IV 1%
	Conn’s          
61

Cushing’s     
41

Pheo            
29

Adenoma      
29

Androgen       
1

Adrenal CA    
3

Other CA       
5
	OT 129 

(48-300)

BL  ND
	7.5% overall

Peritoneal hematoma 
3

Parietal hematoma 
1

Periop bleeding  
3

Spleen infarction 
1

Pneumotx  
1

Tumor effraction 
1

DVT 
2

	
	
	
	
	
	
	
	

	
	Lezoche 2000

20533249
	10% associated conditions

11% previous surgery
	5.1 right

5.8 left

(3.5-12)
	ASA I  
79

ASA II  
21

ASA III 
3


	Conn’s          
34

Cushing’s     
27

Pheo            
13

Adenoma      
29

Androgen       
2

Other CA        
3
	OT 

85 right

112 left

BL “Decreased in last 40 adrenal-ectomies”
	Blood transfusion 
1

Arrhythmia req. meds  
1

Reop for bleeding  
1

Abdominal abscess  
1

Umbilical hernia 

(repaired) 
1

	
	
	
	
	
	
	
	

	
	Ishikawa 2000

20370704
	ND
	3.0±1.6

(1.0-6.5)
	Conn’s  
30

Cushing’s 
14

Non-functioning 
8

Pheo    
3
	ND
	OT 143±42

185 in first 14 cases

120 in the last 41

BL 49±50cc

92 in first 14 cases

32+30 in last 41
	None

	
	
	
	
	
	
	
	

	
	Guazzoni 2001

21382597
	ND
	8 (7-10)
	Conn’s          
51

Cushing’s     
34

Pheo            
29

Adenoma     
27

Other CA       
4       
	 ND
	OT 160
	Hemoperitoneum & reop 
3

Transfusions 
2

Wound infection 
2

	
	
	
	
	
	
	
	

	
	Pisanu 2001

21178043
	ND
	0.5-7.0
	Conn’s          39

Cushing’s     13

Pheo            18

Adenoma       9

Other             5    
	 ND
	OT 147  

(55-310)

BL ND
	Total 14.2%

Retroperitoneal hematoma 9.5%

	
	
	
	
	
	
	
	

	
	Porpiglia 2001

21235981 


	ND
	5.0±2.3

(1.8-11.0)
	ND
	Adenoma 
22

Conn’s     
22

Cushing’s synd 
5

Pheo               
8

Cushing’s dis 
4

Hemorrhagic 

cysts  
5

Angio-

myolipoma  
2

Cortical CA  
1

Ganglio-

neuroma  
1

Androgen producing 
1

Echinococcus 

cyst  
1
	R.   130±25

L. 140±27

B. 240±35

Unilateral

Wtd. Avg

135

(85-200)

BL 80

(50-700)
	Intraoperative

Acidosis in Cushing’s (conversion)   
1 

Vena Caval bleed in Cushing’s (conversion) 
1

R. Adrenal vein bleed (conversion) 
1

R. renal vein injury  
1

Hypertensive crisis  
2 (pheos)

Post-op

PE (died)     
1

Myocardial infarction    
1

Massive bleed R. Adrenal area (reoperation)        
1

Hematoma    
3 (1 had transfusion)

Wound infection  
1 (converted to laparotomy – Cushings)

Transfusion 
6 altogether

No herniations or port-site 

Infections

	
	
	
	
	
	
	
	

	
	Valeri 2001

21337795 


	Left lung CA 1

Chol-

elithiasis
2

Thyro-toxicosis
1
	4.0 cm

(1-10)
	Incidentaloma 
24

Conn’s  
20

Cushing’s Dis  
16

Pheo    
9

Isolated masses in neoplastic patients  
7

Primitive CA     
1

Myelolipoma  
1
	Adenoma 
19


Cyst 
5

Adenoma 
18


CA  
2

Adenoma  
16

Benign Pheo 
9

Adenoma 
2


lung mets 
4


kidney mets 
1

Primitive CA   
1

Myelolipoma  
1
	OT 120

(60-210)

BL 200
	Post op bleeding (CT guided drainage and transfusion)  
1

UTI  
1

Vascular injury 
2

Respiratory distress 

(died)  
1


	
	Study, Year

Identifier
	Postoperative analgesia
	Days hospitalized (mean),

Days to recovery

(how defined)
	Mortality
	Comments,

Biases or limitations

	
	
	
	
	
	

	
	Gagner 1993 94078257
	ND
	4,

ND
	None
	Failed procedure (1) converted to right flank approach, in 15 cm angiomyolipoma; no data on number of posterior vs transabdominal approach

	
	
	
	
	
	

	
	Suzuki 1993

93381846
	ND
	ND,

10 (return to preop activity)
	None
	

	
	
	
	
	
	

	
	Takeda 1994

94328371
	ND
	11.6,

1.8 until eating

2.6 until walking
	None
	First seventeen cases at their hospital.  Mean length of stay for open adrenalectomy was 17.32 days.  Contains some data from article #94233498 which has the first 10 cases as a series.

	
	
	
	
	
	

	
	Guazzoni  1994

95018696
	90 mg ketoprofen (ave)
	2.9

1 to ambulate

8.4 return to work
	None
	

	
	
	
	
	
	

	
	Rutherford 1995

96172118
	ND
	5.1 ± 0.2 

ND on recovery
	None
	Definite learning curve demonstrated for time of operation (p<0.01).  Author also shows positive correlation between operation time and BMI.

Author compares his results to the open approach but the comparison is not mentioned in the methods.  Unclear where the data came from.

	
	
	
	
	
	

	
	Suzuki 1995

95333344
	ND
	“fully recuperated” 4.6

eat at 1.4

walk at 1.6
	None
	

	
	
	
	
	
	

	
	De Canniere 1996

96396576
	
	6 (2-13)

ND on recovery
	None
	2 failed procedures – bilateral retroperitoneal (1 Cushing’s & 1 met) converted to laparoscopic

	
	
	
	
	
	

	
	Weisnagel 1996

Endocrinologist
	ND
	ND
	None
	Patient with hematoma was receiving anticoagulation—required laparoscopy to drain hematoma.  

	
	
	
	
	
	

	
	Janetschek 1996

97131418
	Tramadol 1-2 d   10
	4.6 (2-7)

24 hours to ambulation

Normal activities in 8-14 d
	None
	

	
	
	
	
	
	

	
	Marescaux 1996

97147907
	ND
	5.3 median (2-14)
	None
	First 3 procedures were converted to open lap.  Hospitalization time is shorter if these patients are excluded (4.6 days)

	
	
	
	
	
	

	
	Walmsley 1996

97035797
	ND
	5.3 for laparoscopy

6.5 for open lap
	None
	Not clear which patients had open and which had laparoscopic.  Author claims all adrenal glands were removed laparoscopically, then gives hospital days as shown at left.

	
	
	
	
	
	

	
	Fernandez-Cruz  1996

96427220
	Mean doses Ketorolac 30mg

= 4 
	3.5

ND on recovery
	None
	

	
	
	
	
	
	

	
	Horgan  1997

97311351
	ND
	2.5 excluding 1 patient who required 25 d for pneumonia

3.9 including all patients
	None
	

	
	
	
	
	
	

	
	Terachi  1997

98016032
	1.5(1.3 days
	7.2(8.7 d at Kyoto hospital (subset of 35 patients)

Normal diet 1.3(0.6

Ambulation 1.4(0.8
	None
	

	
	
	
	
	
	

	
	Gagner 1997

97479849
	5.5 injections
	2.4 (1-6)
	None
	Tumor size increased from 4.1- 4.95 over course of study, while hospital stay decreased from 3-2.4. Conversion in 3% of patients, all had large tumors >10 cm.

Included patients with previous abdominal surgery 55%, and none needed conversion.

Pheos had longer OT 2.5 vs. 1.8 hours, 60% of complications, 56% had hyper/hypotension.

Possible contraindications: Adrenal CA, malignant pheo, previous trauma, coagulopathy, > 15 cm.

	
	
	
	
	
	

	
	Lacroix 1998

J Clin Endocrinol Metabol
	Mean number or narcotic injections   5.5
	3 (2-19)
	None
	1992-1993 may include subset of Gagner patients.

	
	
	
	
	
	

	
	Shichman 1999

99195885
	4.8 doses parenteral narcotics and 3.6 doses of oral narcotics
	3


	None
	Poor attention to detail.  Number of patients does not equal number of operations.

	
	
	
	
	
	

	
	Pujol  1999

99244754
	ND
	3 excluding patient converted to open
	None
	In graph, one patient appears to have 60 days post-op stay, but not reported in results.  

	
	
	
	
	
	

	
	Lucas  1999

20028409
	ND
	2.0 overall

Unilateral  1.1

Bilateral    3.0
	None
	

	
	
	
	
	
	

	
	Henry 2000

20493401


	ND
	5.4 (3-15)

Walked on day 1.5 (1-3)
	0
	All patients cured.  No recurrences in 27 months.  Inexperience responsible for 4/12 complications. Author’s contraind. Local invasion  >12 cm, previous surgery

	
	
	
	
	
	

	
	Lezoche 2000

20533249
	43% got  ketoralac at

45mg/patient
	2.5 d (2-3) 

Normal activity  7 d

Walking in 6-12 hours post-op
	None
	One conversion due to colonic tear.

No correlation of tumor size and OT.

BMI correlated with OT.

	
	
	
	
	
	

	
	Ishikawa 2000

20370704
	2.9+1.0 doses (2-4)
	ND

Time to ambulation 

17±3 hours
	None
	Demonstrates learning curve.  First 14 cases operating time = 185(19, compared to 120(38 for the last 41 cases (p<0.001)

No complications.

Includes 11 patients with partial adrenalectomy

	
	
	
	
	
	

	
	Guazzoni 2001

21382597
	ND
	2.8±0.9

Normal Activity

7±2.3
	0
	4 conversions

No disease recurrence @ 3 months

2 references for RLA vs. TLA

	
	
	
	
	
	

	
	Pisanu 2001

21178043
	ND
	
	None
	4 conversions (3 for bleeding)

	
	
	
	
	
	

	
	Porpiglia 2001

21235981 


	0.3 Buprenorphine followed by Ketorolac  56±33.
	4.3±2.0

Normal Activity

12 days (8-20)
	1 – PE on day #7.  Pt had CML.
	3 Conversions (see complications—two in bilateral operations for Cushing’s).  81 yo pt with 10 cm Stage II cortical CA had no recurrence at 40 months of follow-up.  No result reported regarding lesion size and OR time (see methods)

	
	
	
	
	
	

	
	Valeri 2001

21337795 


	ND
	3.5

Includes converted patients
	1 

Pt with severe Cushing’s and COPD had resp. distress and cardiac arrest 2nd post-op day.
	Decreased operating time with harmonic scalpel 94.2 min vs. 118 min for trad. Scalpel p=0.004.  Not due to learning curve.
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