Evidence Table 9: Surgical complications of open vs. endoscopic adrenalectomy techniques – Part I

	
	Study, Year

Identifier
	Demographics
	Inclusion Criteria
	Exclusion Criteria
	Study design,

Enrollment yrs
	Procedure/approach

	
	
	
	
	
	
	

	
	Prinz 1995

95266961
	Country: US

Setting: Academic

Mean age: 

Grp1: 50±11 y

Grp2 49±15 y

Grp3 49±17 y

Enrolled: 34

Evaluated: All

  Grp1: 70% Male

  Grp2: 27% Male

  Grp3: 23% Male
	Consecutive patients of the same surgeon
	Lesions >10 cm

Bilateral disease

Extraadrenal pheo

One patient excluded for bleeding necessitating conversion to open lap
	Retrospective cohort 
	Grp1 – Laparoscopic flank approach
10

Grp2 – Anterior open lap 
11

Grp3—Posterior open lap 
13

	
	
	
	
	
	
	

	
	Guazzoni 1995

95230788
	Country: Italy

Setting: Academic

Mean age: 

             Grp1-39 y

             Grp2-41 y

Enrolled: 40

Evaluated: 40

Grp1 35% Male

Grp2 40% Male
	Benign hyperfunctioning tumor
	ND
	Retrospective and historical control

Grp 1 1988-1992

Grp 2 1992-1994
	Grp1: 

open/ transperitoneal 
10 open/retroperitoneal 
10

Grp2: 

laparoscopic/ anterior 
20

	
	
	
	
	
	
	

	
	Brunt 1996

96269426
	Country: USA

Setting: Academic

Mean age:


Grp1-43 y


Grp2-55 y


Grp3-50 y

Enrolled: 69

Evaluated: 66

29% Male
	Benign tumor
	Malignant or tumors 

> 8 cm
	Retrospective,

Open surgeries (Grp1, Grp2) from 1988 – 1993,

Laparoscopic surgeries (Grp3) from 1993 – 1995
	Grp1: open/

 anterior transabdominal  
25

Grp2: open/

 posterior retroperitoneal 
17

Grp3: laparoscopic/

 transabdominal 
24

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	MacGillivray

1996

97020136
	Country: US

Setting: Academic

Mean age: Grp1-56 y

                  Grp2-57 y

Enrolled: 23 (29*)

Evaluated: 23 (29*)

  Grp1 25% Male

  Grp2 36% Male
	All patients offered adrenalectomy.  Patients were given the choice of approach.
	ND
	Retrospective case series.

1993-???
	Grp1:  

open anterior 
5

open posterior 
4

Grp2: Laparoscopic transperitoneal 
14

	
	
	
	
	
	
	

	
	Staren 1996

97015733
	Country: US

Setting: Academic 

Mean age: 

Grp1-42 y

Grp2-50 y

Enrolled: 41

Evaluated: 41

 Grp1 30% Male

 Grp2 57% Male
	All adrenalectomies
	ND
	Retrospective case series

1992-1995
	Grp1 Open (mixed)
19 

Grp2 Lap mixed
20

	
	
	
	
	
	
	

	
	Mugiya 1996

97128195
	Country: Japan

Setting: Academic

Mean age: 

Grp1-51.7 y

Grp2-50.9 y

Enrolled: Grp1:13

               Grp2: 7

Evaluated: All

  Grp1 -76% Male

  Grp2—29% Male
	Non-functioning adrenal tumors (incidental findings)
	Obvious hormone producing tumors
	Case series

1992-1995
	Grp1:  Open, ND on approach

Grp2:  Laparoscopic (Flank?)  ND but cites Suzuki 1993 and 1995.

	
	
	
	
	
	
	

	
	Bonjer 1997

97315759

(Grp1 and Grp3 are subsets of Bonjer 1998)
	Country: Netherlands

Setting: Academic

Median age: 


Grp1-36 y
Grp2-44 y


Grp3-46 y

Enrolled: 30

Evaluated: 30 

% Male ND
	Tumor < 6 cm
	ND
	Retrospective, patients matched by Quetelet index,
Open surgeries (Grp1) from Feb 1992 – Jun 1994,

Laparoscopic (Grp2) & endoscopic (Grp3) surgeries after Jun 1994, no data for end of enrollment period
	Grp1: open/posterior 
12

Grp2: laparoscopic/

 transperitoneal 
9

Grp3: endoscopic/

 retroperitoneal 
9



	
	
	
	
	
	
	

	
	Linos 1997

97228299


	Country: Greece

Setting: Academic

Mean age: 

Grp1 46.4 y

Grp2 43.8 y

Grp3 48.7 y

Enrolled: 165

Evaluated: 165

  Grp1  43% Male

  Grp2  29% Male

  Grp3 44% Male

Race  ND
	All patients with primary adrenal lesions operated on by the same surgeon.
	ND
	Retrospective case series

1984-1995  (all laparoscopic surgeries from 1993-1995).  
	Grp1: open anterior 
86

Grp2: open posterior 
61

Grp3: laparoscopic  transperitoneal  
18

	
	
	
	
	
	
	

	
	Aldrighetti 1997

97472886
	Country: Italy

Setting: Academic

Mean age: 

Grp1 54.5 y

Grp2  56.3 y

Enrolled: 23 (27)

Evaluated: 20 (24)

  Grp1  33% Male

  Grp2  25% Male

Race: ND
	Adrenal surgery for incidentaloma by a single surgeon and surgical team
	2 patients refused operation

1 patient had bilateral metastatic disease from previous hepatocellular carcinoma
	Consecutive case series collected retrospectively

Grp1 1992-1993

Grp2  1993-1995
	Grp1  Transperitoneal laparotomy (open) 
12

Grp2 Laparoscopic 

anterior 
8

	
	
	
	
	
	
	

	
	Vargas  1997

97291406
	Country: US

Setting: Academic

Mean age: 

Grp1 47 y

Grp2 47 y

Enrolled: 40

Evaluated: 40

   Grp1  60% Male

   Grp2  50% Male

Race: ND
	Consecutive adrenalectomies
	ND
	Retrospective case series

Laparoscopic 

1995-1996

Open       1992-1995

Patient groups were matched for demographics, histology and tumor size.
	Grp1  Subcostal 
7

          Flank 
13

Grp2  Laparoscopic 
18

          Subcostal 
2

	
	
	
	
	
	
	

	
	Jacobs  1997

97336426
	Country: US

Setting: Academic

Mean age: 

Grp1 46(15 y

Grp2 49(14 y

Enrolled: 38

Evaluated: 38

  Grp1 32% Male

  Grp2 37% Male

Race: ND
	Consecutive unilateral adrenalectomies
	ND
	Retrospective case series

1990-1996 

Open cases were the last 19 open cases performed—not matched in any way.
	Grp1 Laparoscopic transperitoneal approach 
19

Grp2   

open transperitoneal 
10 open retroperitoneal 
9

	
	
	
	
	
	
	

	
	Ishikawa  1997

97426050
	Country: Japan

Setting: Academic

Mean age: 

Grp1 52(12 y

Grp2  54(11 y

Grp3  56(13 y

Enrolled: 33

Evaluated: 33

Grp1 29% Male

Grp2 33% Male

Grp3 30% Male

Race: ND
	ND
	ND
	Case series 1993-1995 and comparison with historical control group
	Grp1:  Laparoscopic transperitoneal 
14

Grp2:  Open posterior 
9

Grp3:  Open abdominal 
10

	
	
	
	
	
	
	

	
	Korman 1997

97463970
	Country: US

Setting: Academic

Mean age: 

Grp1 48(12 y

Grp2  47(15 y

Enrolled: 20

Evaluated: 20

  Grp1  20% Male

  Grp2  30% Male

Race: ND
	Consecutive adrenalectomies at Cedars-Sinai
	Patients requiring en bloc resection of adjacent organs
	Case series 

1993-1996
	Grp1 Laparoscopic transperitoneal 
10

Grp2 Open (Posterior or transabdominal) 
10

	
	
	
	
	
	
	

	
	Thompson 1997

98087809
	Country: US

Setting: Academic

Mean age: 

Grp1 51 y

Grp2 50 y

Enrolled: 100 

Evaluated: 100

Grp1 40% Male

Grp2 36% Male

Race:  ND
	50 patients with successful LA (out of 57 attempts).  PA patients were matched for age, gender, tumor type, size, side and BMI.
	Unsuccessful LA
	Retrospective case series with matched historical controls.  

1992-1996
	Grp1  Posterior 
50

Grp 2  TLA 
50

	
	
	
	
	
	
	

	
	Yoshimura 1998

99110579

(See Miyake above)
	Country: Japan

Setting: Academic

Mean age: 

Grp1 42.0 (5-62) y

Grp2 47 (24-70) y

Enrolled: 53

Evaluated: 53

Grp1 43% Male

Grp2 40% Male

  Race: ND
	As in Miyake
	ND
	Case series  

1992-1996

Historical controls from 1990-1996
	Grp1 Mixed laparoscopic approaches 
28

Grp2 Open, mixed approaches
25

	
	
	
	
	
	
	

	
	Ting  1998

98307710
	Country: China

Setting: Academic

Mean age: 

Grp1 42.5 y

Grp2 47.5 y

Enrolled: 68

Evaluated: 68

  Grp1   8% Male

  Grp2   41% Male

Race: ND
	Adrenal surgery by laparoscopy or posterior route
	Patient with 7 cm schwannoma that failed laparoscopy
	Retrospective review  1981-1997
	Grp1 Laparoscopic transperitoneal 
12

Grp2 Posterior open 
56

	
	
	
	
	
	
	

	
	Winfield  1998

98343464
	Country: US

Setting: Academic

Mean age: 

Grp1 52.2 y

Grp2 53.2 y

Enrolled: 38

Evaluated: 38

  Grp1   48% Male

  Grp2   53% Male

Race: ND
	Patients eligible for laparoscopic adrenalectomy
	Lesions > 6.0 cm or primary adrenal CA
	Case series 

1996-1997 with historical control group 1994-1996
	Grp1 Laparoscopic transperitoneal flank approach 
21

Grp2 Various Open 
17

	
	
	
	
	
	
	

	
	Bonjer 1998

99065956
	Country: Netherlands

Setting: Academic

Mean age: 


Grp1-43.5 y


Grp2-45.0 y

Enrolled: 72

Evaluated: 72

% Male ND
	Tumor < 6 cm
	ND
	Retrospective,

Open surgeries (Grp1) from Feb 1998 - Jun 1994,

All laparoscopic surgeries (Grp2) from site 
	Grp1: open/posterior 
30

Grp2: endoscopic/

 retroperitoneal 
42

	
	Soares 1999

99088300
	Country: US

Setting: Academic

Mean age: 

Grp1 48 y

Grp2 43 y

Enrolled: 20

Evaluated: 19

 ND % Male

  Race: ND
	20 consecutive adrenalectomies
	Failed laparoscopy
	Case series

1994-1997
	Grp1 Laparoscopic mostly transperitoneal 
11

Grp2 Various Open 
8

	
	
	
	
	
	
	

	
	Dudley 1999

99290915
	Country: UK

Setting: Regional

Mean age: 


Grp1-44 y


Grp2-40 y

Enrolled: 46

55% Male
	1st enrollment period: tumor > 5 cm, suspected/confirmed malignant tumor
	2nd enrollment period: tumor > 10 cm, susp malignant change, history thromboembolic disorder
	Retrospective,

Open surgeries (Grp1) from Sep 1989 – Nov 1994,

Laparoscopic surgeries (Grp2) from Nov 1994 – Jul 1997
	Grp1: open/posterior 
15

Grp2: laparoscopic/

 transperitoneal 
31



	
	
	
	
	
	
	

	
	Schell 1999

99088298
	Country: US

Setting: Academic

Mean age: 

Grp1 44(14 y

Grp2  ND

Enrolled: 39

Evaluated: 39

Grp1 35% Male

Grp2 32% Male

  Race: 

Grp1 80%white

Grp2 79%white
	Adrenalectomy for a variety of neoplasms
	ND
	Case series  

1992-1997
	Grp1 Transperitoneal lateral laparoscopy 
22

Grp2 Open, mixed approaches 
17



	
	
	
	
	
	
	

	
	Imai  1999

99383703
	Country: Japan

Setting: Academic

Mean age:

Grp1 47 y

Grp2 48 y

Enrolled: 81

Evaluated: 80

Grp1 32% Male

Grp2 35% Male

Race: ND
	Transperitoneal laparoscopic adrenalectomy or matched controls with transretroperitoneal adrenalectomy
	Conversion to open laparotomy because of uncontrolled bleeding
	Case series 1995-1998 with historical controls matched for age, gender, adrenal disorder, side and size of tumor, and body surface area 1991-1998 (38/40 before 1995)
	Grp1 Laparoscopic transperitoneal 
40

Grp2 Open retroperitoneal 
40

	
	
	
	
	
	
	

	
	Hobart 1999

99419925

(May overlap with Gill 1999)
	Country: US

Setting: Academic

Median age: 

             Grp1-60 y


Grp2-52 y

Enrolled: 30

Evaluated: 30

Grp1 33% Male

Grp2 60% Male
	ND
	ND
	Case series with prospective data collection for grp1 1997-1998 and retrospective controls from 1995-1997.
	Grp1: Needlescopic transperitoneal flank approach 
15

Grp2: Various open Transperitoneal  
15

	
	
	
	
	
	
	

	
	Shen 1999

99194292
	Country: US

Setting: Acadmic

Mean age: 

Grp1 35 y

Grp2 50  y 

p < 0.05

Enrolled: 80

Evaluated: 80

Grp1 16% Male

Grp2 69% Male p<.05

Race:  ND
	ND, if case series, then why the 7 year gap?

All patients had aldosteronomas.
	
	Retrospective

1975-1998

Open 1975-1986

LA 1993-1998
	Grp1 mixed open 
38

Grp2 mixed LA 
42

	
	
	
	
	
	
	

	
	Inabnet  2000

20246760
	Country: France

Setting: ND

Mean age: 

Grp1 51.4(10 y

Grp2 45.7(14 y

Enrolled: 22

Evaluated: 22

Grp1 27% Male

Grp2 36% Male

Race: ND
	Pheo with tumor size < 7cm
	For lap group:

Multiple endocrine neoplasia

Extraadrenal lesions
	Retrospective chart review

1993-1997
	Grp1 Lateral transabdominal laparoscopy 
11

Grp2 Open transabdominal11

	
	
	
	
	
	
	

	
	Hobart 2000

20233461
	Country: US

Setting: Academic

Mean age: 

Grp1 57.1 y

Grp2 50.7 y

Grp3 58.1 y

Enrolled: 73

Evaluated: 73

Grp1 43% Male

Grp2 50% Male

Grp3 55% Male

Race: ND
	Adrenal mass >5 cm
	ND
	Prospective (grp1) case series and retrospective (grp2 and 3) controls 

1998-1999 (cases)

1992-1998 (controls)
	Grp1: Transabdominal (5) or retroperitoneal (7) or combined (2) laparoscopy

Grp2:  Open mixed approaches

Grp3 : Transabdominal (26) or retroperitoneal (18) or combined (1) laparoscopy



	
	
	
	
	
	
	

	
	Rayan 2000

20349754
	Country: US

Setting: Academic

Mean age: 

Grp1 41(14 y

Grp2 50(16 y

Enrolled: 67

Evaluated: 67

Grp1 21% Male

Grp2 46% Male

Race: ND
	Unilateral laparoscopic adrenalectomy and all unilateral open adrenalectomy
	Patients converted to open
	Retrospective chart review

1994-1998 Laparoscopic

1984-1998 Open
	Grp1: Transabdominal flank laparoscopy 
19

Grp2: Open, various approaches 
48

	
	
	
	
	
	
	

	
	Sprung 2000

20165080
	Country: US 

Setting: Academic

Mean age: 

Grp1 46(17 y

Grp2 57(15 y

Enrolled: 34

Evaluated: 34

Grp1 40% Male

Grp2 36% Male

Race: ND 
	14 consecutive patients with pheo referred for laparoscopic surgery to single surgeon.
	ND
	Case series with historical controls

1995-1999 (cases)

1992-1999 (controls)
	Grp1  

Open transabdominal 
20

Grp2  

Lateral transperitoneal 
14


	
	Study, Year

Identifier
	Co-morbidities
	Mean

tumor size

(cm)
	Pre-operative

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

	
	
	
	
	
	
	
	

	
	Prinz 1995

95266961
	ND
	Grp1 4.8

Grp2 5.1

Grp3 3.1
	Grp 
1
2
3 

Pheo 
4 
9 
0

Nonfunct 

aden
3 

5

Funct 

adenoma
2
2
7

Hemorr-

hagic 

Cyst
1

Mets 
1
	ND
	Grp1  212±77  

Grp2  174±41     

Grp3  139±36

p<0.01 for Grp1 v.3

Grp1 228±66   

Grp2 391±88   

Grp3 288±118

p<0.05 for

grp1 vs 2
	ND

	
	
	
	
	
	
	
	

	
	Guazzoni 1995

95230788
	ND
	Grp1 3.0

Grp2 3.0
	Grp1 

Conn’s dis
7

Pheo
10

Cushing’s synd
3

Grp2  

Conn’s dis 
10

Pheo
7

Cushing’s synd
3
	See previous column
	Grp1 145   

Grp2 170

Grp1 450 ml 

Grp2 100 ml
	             Grp1   Grp2

Pneumo  
2
0

Thorax wound 

Infection 
2   
1

Hemorr-

hage  
3       
0

Ileus   
2    
0

Fever 
2 
0

	
	
	
	
	
	
	
	

	
	Brunt 1996

96269426
	ND
	Grp1: 3.4

Grp2: 2.4

Grp3: 2.7

NS
	Pre-op dx cannot be clarified with data given

Grp1: 2.8

Grp2: 2.9

Grp3: 3.5

NS
	                   Grp1  
2     
3

Pheo
18
1
11

Aldosteronoma
0
8
6

Cortisol aden
1
2
1

Cushing’s synd
1
2
2

 (adrenal hyperplasia)

Vascular 

malform
1
0
0

Susp pheo/

malig
4
2
2

Other
0
2
2


	OT

Grp Grp Grp


 1 
 2 
 3  

Unilateral 142 136 183

Bilateral
  205 323 422

BLa           408 366 104


	 
Grp1
Grp2
Grp3
I

11
7
2

IIA
5
2
2

IIB
2
0
0

III
0
0
0

IV
1
0
0

Grp1 – pain (1) at 10 wk

Grp2 – pain & dysesthesia (3) > 1 mo

	
	
	
	
	
	
	
	

	
	MacGillivray, 1996

97020136
	Only listed for open patients:

Prior   nephrectomy

Chronic Back pain

Cholelithiasis

Metastatic gastrinoma
	ND
	         Grp 
1 
2

Aldo-

steronoma 
3
7

Cushing’s 

synd 
4 
4

Nonfunct 

Aden   
1 
2

Pheo 
1  
1
	ND
	OT      Grp1     Grp2


201(10
289(86


p=0.042

BL   
500(574
198(144


P=0.072
	Grp1  5/9

Atelectasis   
2

Prolonged intubation and ICU  
1

Hypotension and ICU   
1

CHF 
1

Grp2 (3/14)

Retroperitoneal hematoma   
1 (no treatment needed)

Abdominal hematoma and transfusion 
1

Wound infection at trocar site   
1

	
	
	
	
	
	
	
	

	
	Staren 1996

97015733
	ND
	Grp1: 9.2 (2-25)

Grp2: 3.8

(1-8)
	See next column—authors describe those as indications. No pathology report is offered.
	                         Grp 1     Grp2

Pheo         
12 
7

Adrenocortical CA
4 
0

Cortical Adenoma
2 
8

Cushing’s disease
1    
0

Aldosteronoma    
1      
5

Cyst                   
0      
1
	OT     Grp1          Grp2

177 206

(137-299) (90-341)

BL  ND
	ND

	
	
	
	
	
	
	
	

	
	Mugiya 1996

97128195
	ND
	3.8 (1.8-7.5)
	All incidentalomas
	                                         Grp1Grp2

Adrenocortical 

adenoma     
2    
6

Ganglioneuroma   
2   
1

Adrenocortical 

hyperplasia   
1  
3

Cyst                
1   
1

Mets                    
1      
0

Myelolipoma       
0      
1
	OT  Grp1 131(50

        Grp2 197(35

BL    Grp1  251(213

        Grp2  130(209
	Grp1  ND

Grp2

Bleeding necessitating transfusion of 2 units   (1) 

	
	
	
	
	
	
	
	

	
	Bonjer 1997

97315759

(Grp1 and Grp3 are subsets of Bonjer 1998)
	ND
	Grp1: 3.0

Grp2: 3.0

Grp3: 4.0

(median)
	ND,

None, analgesic requirement by Medication Quantification Scale
	                      Grp
1    
2 
3
Cushing’s aden
4
2
6

Conn’s aden
3
4
2

Pheo
0
0
3

Incidentaloma
2
1
1

Virilizing tumor
0
2
0
	
OT
BL
Grp1
 60

175

Grp2
150

150e
Grp3
 75
20

(median)
	Short term – Grp2: 

  staph sepsis due to 

  phlebitis (1), fever

   unknown origin (1)

Long term – Grp1: 

  pain at 7 & 14 mo  (2)

	
	
	
	
	
	
	
	

	
	Linos 1997

97228299


	ND
	Grp1 8.07

Grp2 

5.25

Grp3

4.03
	See Pathology
	                 Grp1  Grp2Grp3

Pheo        
24  
10 
3

Adrenal 

carcinoma 
10    
0
0

Cushing’s  
8
16  
5

Conn’s     
4     
11   
3

Adrenal 

adenoma 
12  
10  
4

Adrenal 

cyst          
2    
5   
1

Myelo-

lipoma     
4   
3 
0

Nodular 

hyperplasia
5     
6       
0

Metastatic 

CA             
0    
0   
2
	OT

Grp1  155.3

Grp2  108.6

Grp3  116.1  P<0.0002 for Grp 2 or 3 vs. Grp 1

BL  ND but transfusions

Grp 1   8.1%

Grp 2   3.2%

Grp3    5.5%
	Grp1  

Transfusion 
7            

Splenectomy     
4

Wound infection 
1

Grp2  

Pleural tears  
3

Transfusion 
2

Hematoma    
1

Grp3  One patient converted to open.  One transfused.

	
	
	
	
	
	
	
	

	
	Aldrighetti 1997

97472886
	       % Grp1  2

HTN
17
50

Respiratory dis
17  
13

Dep
0
38

Previous 

surg
17
0

R. sided 

tumor 
75
75
	Grp1 4.6(0.3

Grp2 3.4(0.4

P=0.03
	All incidentaloma
	All adenomas (see exclusion criteria)
	OT

Grp1 174(18

Grp2 150(18  p=0.12

BL  ND
	Grp1 

Wound infection 
2

Grp2 

Arrhythmias      
2

(SVT treated with meds & Afib converted spontaneously)

	
	
	
	
	
	
	
	

	
	Vargas  1997

97291406
	ND
	Grp1 11.5(4

Grp2 13.9(6

Volume

P=ns
	            Grp1     2

Aldo-

steronoma
11
11

Cushing’s 

synd  
2  
2

Pheo
6
6

Adrenal 

Ca
1
1
	ND
	OT

Grp1 178(17

Grp2 193(14  p=0.29

BL

Grp1 283(62

Grp2 245(52  p=0.58

Transfusions

Grp1 3  Grp2 1  p=.60
	               Grp
1 
2

Chronic pain
1 
1

Wound inf.  
1
0

Incision 

hernia
2
0

Partial bowel

obstruction 
1
0

Fluid collection

& drainage
0
1

P=0.41 for all morbidity

	
	
	
	
	
	
	
	

	
	Jacobs  1997

97336426
	ND
	Grp1 2.5(1.2

Grp2

3.3(1.9

p=0.34
	          Grp
1     2

Aldo-

steronoma
9
4

Cushing’s 

synd  
4 
3

Pheo
3
5

Nonfunct 

mass  
3
5

Mets     
0
2
	ND
	OT

Grp1 164(107  

Grp2  151(63   p=NS

BL

Grp1 109(75

Grp2 263(242  p=0.02

Transfusions  Grp1=0  Grp2=1 (3 units)
	Grp1   Arrhythmia and medical treatment  
1

Grp2  

Pneumonia     
1

Sig. Atelectasis  
2

Wound infection 
2

Prolonged ileus 
1

P=0.04 for all complications

	
	
	
	
	
	
	
	

	
	Ishikawa  1997

97426050
	ND
	Grp1 2.6(1.3

Grp2 2.1(0.5

Grp3 4.2(1.5

P=0.01 for 3 vs. 1
	          Grp
1
2
3

Aldo-

Steronism
7
5
0

Cushing’s 

synd  
4
2
2

Pheo
0
0
6

Nonfunct

mass  
3
2 
2 


	ND
	OT

Grp1 185(19  

Grp2  99(29

Grp3 143(35   p=0.01

BL

Grp1 92(46

Grp2 126(54

Grp3  407(285  p=0.01 grp3 vs. grp1
	ND

	
	
	
	
	
	
	
	

	
	Korman 1997

97463970
	ND
	Grp1

2.9(2.0

Grp2

6.1(2.8
	         Grp
1 
2

Aldo-

Steronoma
1
4

Cushing’s 

synd  
2 
2

Pheo  
5 
2

Adrenal 

Ca
0
1

Mets        
1
1

Primary 

cyst      
1  
0
	ND
	OT

Grp1  164(47  

Grp2  124(29   p=0.03

BL

Grp1 118(158

Grp2  210(173  p=0.23


	Grp1  

Prolonged ileus  
1

Adrenal 

insufficiency      
1

Grp2   

Prolonged ileus  
1

Pneumothorax  
1 

	
	
	
	
	
	
	
	

	
	Thompson 1997

98087809
	None
	2.9

2.9
	   %   Grp
1  
2  

Aldostero-

noma
50
48

Cushing’s 

synd  
20
20

Nonfunct 

Aden
16
12 

Pheo
14
20 

 
	ND
	OT

Grp1 127

Grp2 167 

P < 0.0002

BL (transfusions)*

Grp1 0  

grp2 2 

P= NS 


	Grp1 Early 18% incl

pneumotx, pleural effusion, atelectasis, seizures and urinary retention.  Late 58% incl chronic incisional pain, muscle laxity and numbness

Grp2 Early 6% Trocar site bleed, pulmonary edema, UTI, DVT and pancreatitis.  Late 0%.

P=0.25 for early

0.0001 for late

	
	
	
	
	
	
	
	

	
	Yoshimura 1998

99110579

(See Miyake above)
	ND
	Grp1 1.9

Grp2 3.7
	       Grp
1  
2

Aldostero-

noma 
19
10 

Cushing’s 

synd  
4  
5

Pheo  
1  
7      

Myelo-

lipoma 
2
0

Gangli-

neuroma
1 
0

Nonfunct 

aden   
1  
1

Adrenal 

CA        
0 
1

Adrenal 

cyst       
0   
1
	ND
	OT

Grp1 376(30

Grp2 133(1  p<0.0001

BL

Grp1 370(134

Grp2 345(84       p=NS

Transfusion

Grp1  4  Grp2  2  p=NS
	Grp1 

Transfusion  
4

Subcutaneous emphysema 
4

Minor bleeding 
2

Grp2 

Transfusion 
2

Chest tube 
3

NG tube     
2

	
	
	
	
	
	
	
	

	
	Ting  1998

98307710
	ND
	Grp1 1.8

Grp2 1.6

P= NS
	        Grp
1  
2

Aldostero-

noma
9
46 

Cushing’s 

synd  
2 
9

Nonfunct 

aden   
1
1
	ND
	Medians

OT  

Grp1  160  Grp2 120

       P<0.01

BL      

Grp1    50  Grp2  150

       P<0.01
	Grp1  None

Grp2  9%

Hemorrhage      
2

Pneumothorax  
1

Chest infection  
1

UTI                    
1

Numbers too small for comparison

	
	
	
	
	
	
	
	

	
	Winfield  1998

98343464
	ND
	Grp1 1.8

Grp2 2.5

P=0.20
	       Grp
1 
2

Aldostero-

noma 
16  
6 

Cushing’s 

synd  
0  
1

Nonfunct 

aden   
3   
2

Pheo 
0 
7

Virilizing 

tumor   
0 
1

Mets 
2 
0

ASA 

class 
2.6
2.8
	Same as preop.
	OT  Grp1 309(185-480)

       Grp2 233(165-310)

             P=0.001

  (total OR time)

BL  Grp1  183(30-500)

       Grp2  266(100-600)

               P=0.085

Transfusions  Grp1   0

                       Grp2   1

               P=0.862
	Intraop

Grp1  3/21 = 14%

Injury to vessel 
1

Splenic capsule injury 
1

Pleurotomy    
1

Grp2 1/17  = 6%

Sig. Hemorrhage 
1


Post-op

Grp1 3/21 = 14%

Fever  <48 hrs      
1

Incisional pain       
1

Subcutaneous bleed requiring 2 units 
1

Grp2  11/17 = 65%

Fever  <48 hrs    
3

Pneumothorax     
2

Pulmonary edema
1

Atalectasis      
1

Prolonged ileus
1

Urinary retention
1

Anemia 
1

Persistent flank 

pain  
1

	
	
	
	
	
	
	
	

	
	Bonjer 1998

99065956
	ND
	Grp1: 3.0

Grp2: 3.0
	ND
	
Grp1 Grp2
Cushing’s dis
5
5

Cushing’s aden
11
11

Conn’s aden
17
12

Pheo
8
-

Incidentaloma
1
2
	
OT

BLh

Grp1
60
125

Grp2
 90
20
	Short term – Grp1: wound infection 
3 hematoma 
2 neuralgia 
1 incisional hernia 
1 pumonary 

embolism 
1

Grp2: hematoma 
3 (1 drained, 2 resolved spontaneously)

	
	
	
	
	
	
	
	

	
	Soares 1999

99088300
	Previous Lap

TLA
1

Open
4

 P=0.11


	TLA 2.0 (1-4)

Open 6.4 (1.5-11) p=0.0005
	
TLA Open

Pheo    
1
3     

Conn’s   
7
1

Cushing’s 
1
1

Cortical 

hyper   
0
1

Nonfunct 

aden  
2 
1

Myelo-

lipoma     
0
1
	ND
	TLA 116 (72-164) min

Open 166 (95-306)

P=0.03

TLA 132 (50-300) cc

Open 278 (125-500)

P=0.01
	TLA  Bleeding from short gastric vessel requiring transfusion and reop. 
1

Open – No complications

	
	
	
	
	
	
	
	

	
	Dudley 1999

99290915
	ND
	Grp1: 

  (1.0 – 5.0)

Grp2: 

  (1.6 – 8.2)
	Analgesic requirements not compared as strategy changed over study period
	
Grp1Grp2

Viriliz’g tumor
1
1

Cushing’s syndrome
4
5

 (adenoma/hyperplasia)

Cushing’s disease
7
6

 (ectoic ACTH)

Conn’s (adenoma)
2
5

Pheo
1
13
	OT

Grp1: 85

Grp2: 158

2 patients each from both groups need 2 units of blood
	Short term – Grp1: wound infection 
3 chest infection 
5 pressure sore 
1 renal failure 
1 urinary infections 
2 Grp2: 

wound infection 
1 port site hernia 
1

Long term – ‘still under review’

	
	
	
	
	
	
	
	

	
	Schell 1999

99088298
	ND
	ND
	      Grp
1 
2

Aldostero-

noma   
7 
1 

Cushing’s 

synd   
3
0

Cushing’s 

dis      
1 
0

Pheo 
4 
7      

Nonfunct 

aden   
4 
5

Adrenal 

CA        
0 
4

Viriliz’g 

adenoma 
1
1

Other 
0 
1
	ND
	ND
	Grp1  None

Grp2  3/19 = 16%

Fat necrosis and wound dehiscence 1

Urinary retention   
1

Prolonged ventilation and tracheostomy  
1

	
	
	
	
	
	
	
	

	
	Imai  1999

99383703
	ND
	Grp1 2.8(1.7

Grp2 2.7(1.4
	      Grp
1     
2

Aldostero-

noma 
16
17

Cushing’s 

synd   
6  
7

Nonfunct 

aden   
10
9

Pheo 
8
7
	ND
	OT skin-to-skin (34 patients)

Grp1 180

Grp2 127

P < 0.0001

BL (all cases)

Grp1 40  grp2 162 

P < 0.0001
	Grp1  2/40 = 5%

Pneumothorax  
2

Grp2  20/40 = 50%

Pneumothorax  
1

Chronic incisional pain 
19

	
	
	
	
	
	
	
	

	
	Hobart 1999

99419925

(May overlap with Gill 1999)
	ND
	Grp1: 3.0

Grp2: 3.7
	     Grp
1     
2

Aldostero-

noma  
8 
6

Nonfunct 

aden   
4  
3

Pheo
3 
3

Cushing’s 

synd 
0  
3


	ND
	OT

Grp1 163(39

Grp2  136(24

P=0.098

BL ND
	ND

	
	
	
	
	
	
	
	

	
	Shen 1999

99294292
	ND
	ND
	All aldosteronomas
	            %       Grp
1
2  

Aldosteronoma
84
98

Hyperplasia       
13 
2

Carcinoma           
3   
0

 
	ND
	Grp1  11%

Hypotension and anemia 
2

Acidosis and hypokalemia 
2

Grp2 0%  p<0.05

	
	
	
	
	
	
	
	

	
	Inabnet  2000

20246760
	
	Grp1 4.1(1.2

Grp2

4.6(1.2

p=NS
	All patients had pheo
	No malignancies
	OT

Grp1 146(36

Grp2 153(55  p=NS

BL ND

Grp2  1 transfusion (2u)


	Grp1 No complications

Grp2 1/11 = 9%

Incisional hernia

	
	
	
	
	
	
	
	

	
	Hobart 2000

20233461
	
	Adrenal size

Grp1 8.0

Grp2 7.8

Grp3 2.2

P<0.001 for 1 vs. 3
	ND on indication

     Grp
1  
2  
3

ASA 

Score
3.2
3
3
	Grp
1
2
3 Hyperplasia 
0
0
15

Adenoma
2
4
21

Carcinoma
4
0
0

Pheo
5
7
6

Metastases
1
0 
2 Other
2
1
1  
	OT

Grp1 205

Grp2 216

Grp3 158

P = 0.07  3 vs. 1

BL 

Grp1 400  

grp2 584 

grp3  113 

P < 0.009  3 vs. 1
	Grp1  21%

Transfusion
3

Grp2 50%  Pneumothorax 
2 Ileus 
3 Hypertension 
3 Transfusion 
3

Grp3 9% Dysrhythmia 
1 Hypertension 
1 Transfusion
2

	
	
	
	
	
	
	
	

	
	Rayan 2000

20349754
	
	Grp1 3.3(1.9

Grp2

5.2(2.9

p<0.01
	%          Grp1  2  

Aldostero-

Noma
58
12

Cushing’s 

synd
16
10

Nonfunct 

aden 
5
19

Pheo
5 
40

Other 
16 
19

ASA score       
	ND
	OT

Grp1  198

Grp2  228  p=0.12

ND on BL
	Grp1  5%  Fever requiring readmission.

Grp2 29% Overall

Fever
13 Phlebitis
6

Epidural cath site infection
2

Ileus
2

Atrial fibrillation
2 IVC thrombosis
2 Perforated duodenal ulcer
2

	
	
	
	
	
	
	
	

	
	Sprung 2000

20165080
	         Grp1   2

HTN   16    13

Dm      3      2

CAD    1      0

CHF    2      0

 
	ND
	All patients had Pheo
	ND
	OT

Grp1 196(69

Grp2 177(59 

P < 0.3

BL (median)

Grp1 400  grp2  100

P < 0.001 

When surgeon estimated BL as minimal, author assumed 100 for grp2 and 200 for grp1. 
	ND

Treatment for hypotension-

Grp1  9

Grp2  1    p<0.02

Treatment for hypertension

Grp1 17  grp2  13  p=NS


	
	Study, Year

Identifier
	Postoperative analgesia
	Days hospitalized (mean),

Days to recovery

(how defined)
	Mortality
	Comments,

Biases or limitations

	
	
	
	
	
	

	
	Prinz 1995

95266961
	Doses of meperidine

Grp1    1.4±1.1   p<.0001

Grp2    15.8±6.4

Grp3    14.7±7.5   
	Grp1   2.1±0.9    p<.001 Grp1 v 

Grp2   6.4±1.5     other 2 grps.

Grp3   5.5±2.9

ND on recovery
	None
	Non-randomized trial.   One surgeon assigned the patients according to his preference.  Larger tumors and pheos got into grp2.

	
	
	
	
	
	

	
	Guazzoni 1995

95230788
	Ketoprofen  Grp1  320

                    Grp2  175

Meperidine  Grp1  4 patients

                    Grp2  0 patients
	Grp1-- 9  Grp2 --3.4

Return to work

Grp1 --16  Grp2 --9.7
	None
	First 11 laparoscopy patients appear in Guazzoni 1995.  Mean age listed in article is not the mean of the listed ages.

	
	
	
	
	
	

	
	Brunt 1996

96269426
	Total parenteral morphine, mg

Grp1: 142

Grp2: 54i

Grp3: 15.9

*p ( 0.01 grp3 vs grp 1 & 2


	Grp1: 8.7 p ( 0.01 compared to grp3
Grp2: 6.2 p ( 0.001 compared to grp3
Grp3: 3.2,

Grp3: 10.6

(prospective recovery follow-up for 17 patients)
	1 patient with CAD history from Grp1 at day 4 post-op due to MI
	MEN-2A/2B patients – Grp1 (10) & Grp3 (7); previous abdominal operations (3) contributed to increased operating times for 2 patients for the laparoscopic group; significantly less pain meds for laparoscopic (2 patients had no meds) vs open surgery groups (p ( 0.001); bilateral procedures – Grp1(3), Grp2(2), Grp3 (3)

	
	
	
	
	
	

	
	MacGillivray 1996

97020136
	ND
	Grp1 7.9(4.9

Grp2 3.0(1.6  p<0.002

First oral intake

Grp1 3.0(2.1

Grp2 1.0(0.4   p<0.002

Return to regular activities

Grp1 14.6(4.9

Grp2 8.9(3.7
	None
	

	
	
	
	
	
	

	
	Staren 1996

97015733
	ND
	Grp1 6.1 (4-8)

Grp2 2.2 (1-7)  p<0.01
	None
	Group one combines both abdominal and posterior approaches. 

	
	
	
	
	
	

	
	Mugiya 1996

97128195
	ND
	Days hospitalized—ND

                         Grp1         Grp2

Oral intake      2.7(1.1   1.4(0.7

Ambulation     4.4(2.4    1.2(0.4

Full recovery 16.1(5.2   4.0(1.0
	None
	May contain a subset of  Suzuki 1995.  Suzuki is second author on this paper and series is collected at the same time as Suzuki.

	
	
	
	
	
	

	
	Bonjer 1997

97315759

(Grp1 and Grp3 are subsets of Bonjer 1998)
	Grp1: 34*

Grp2: 20*

Grp3: 46

*p=0.0003
	Grp1: 6
p=0.024
Grp2: 6 p=0.027
Grp3: 4
(median),

ND
	None
	2 pheo intraoperative SBP < 150mmHg & pulse < 140 per min; Grp 1 conversions to laparotomy (2), tears of peritoneum in Grp 2 (6), pain meds using Medication Quantification Scale by Masters-Steedman.

	
	
	
	
	
	

	
	Linos 1997

97228299


	Grp1 3.4 days anesthesia

Grp2 2.3 days

Grp3 1.1 days

P=0.02 grp3 vs grp1 or 2.
	Grp1:  8 days (2-25)

Grp2:  4.5 days (1-11)

Grp3:  2.3 days (1-5)

P=0.01 for grp2 vs. grp3 and

P=0001 for grp2 vs. grp1
	None
	1 patient in lap group converted to open anterior and included in the interior group for analysis purposes (i.e. not intention-to-treat).

Patients with cancer stayed in hospital longer and tended to have anterior approach, but even without these cases grp1 mean hospital days = 7.7. (This is according to the author but the number seems suspect since nearly 1/3 of grp1 patients. Had cancer and a mean LOS of 11 days.)

	
	
	
	
	
	

	
	Aldrighetti 1997

97472886
	Grp1 3.0 d

Grp2 1.7 d p=0.012
	Grp1  7.9(1.0

Grp2  5.3(0.4  p=0.0002

Days of ileus

Grp1 3.5(0.2

Grp2 2.3(0.2  p=0.006
	None
	Authors adjust for tumor size, BMI and depression and find it increases the difference between Grp1 and 2.  Not clear what adjustment they made and does not have face validity since tumor size in Grp1 is larger. (Author argues that smaller tumor size makes tumor harder to locate).

	
	
	
	
	
	

	
	Vargas  1997

97291406
	Morphine required (mg)

Grp1  94(30

Grp2  36(8   p=0.02
	Grp1  7.2(0.6 d

Grp2 3.1(0.3  d  p<0.0001

Convalescence 

Grp1  7(1 wk

Grp2 3(0.6 wk p<0.0001
	None
	Pheos were successfully treated by laparoscopy.

Learning curve demonstrated decreasing OT as learner did more laparoscopies.

	
	
	
	
	
	

	
	Jacobs  1997

97336426
	ND
	Grp1 2.3(0.9

Grp2 5.1(1.7  p=0.0001

ND on recovery
	None
	Total cost grp1 $10929  Grp2 $13720 p=0.1

Grp1 had higher supply charge with p=0.001.

	
	
	
	
	
	

	
	Ishikawa  1997

97426050
	Mean doses

Grp1: 3.1(0.7

Grp2: 4.9(1.5  p=0.02

Grp3: 6.8(1.1  p=0.01
	Time to walking (hrs)

Grp1 18(2.8

Grp2 26(3.6  p=0.05

Grp3 41(12  p=0.01
	None
	

	
	
	
	
	
	

	
	Korman 1997

97463970
	Days of meds

Grp1: 1.9(1.8  

Grp2: 3.4(1.0   p=0.04


	Grp1  4.1(2.5

Grp2  5.9(1.1  p=0.05
	None
	Total cost for Grp1 $8188(3660  

Grp2 12840(6576  p=0.08  Grp1 had more pheos, removing pheos from analysis shortened OR time for grp1 and reduced BL so that grp1 was significantly less than grp2.

	
	
	
	
	
	

	
	Thompson 1997

98087809
	Morphine equivalents

Grp1 48

Grp2 28 p=0.002
	Grp1 5.7

Grp2 3.1  p<0.0001

Return to normal

Grp1 7 weeks

Grp2 3.8 weeks  p<0.0001
	None
	Not clear how study was designed.  Appears controls were chosen retrospectively, but were given complications questionnaire.  Was the questionnaire part of another prospective study to look at complications of PA?

Patient satisfaction with LA was 9 vs. 7 for PA (1-10) p < 0.0001

Median hospital charges were $7,000 for vs 6,000 for PA  p=0.05

	
	
	
	
	
	

	
	Yoshimura 1998

99110579

(See Miyake above)
	Grp1:  2.7(0.5

Grp2:  3.4(0.4  p=NS


	Grp1: 12(0.7

Grp2: 18.2(3.5 p<0.05

Walking

Grp1 2.2  grp2  4.1 p<0.0001

Oral intake

Grp1 1.6   Grp2  2.4  p<0.0005 
	None
	This study contains all the laparoscopic cases from Miyake 1998 (above) and compares them to historical controls.  Hospital LOS is very long in all cases.  No explanation given.

	
	
	
	
	
	

	
	Ting  1998

98307710
	Median parenteral dose

Grp1:  0  (0-100)

Grp2:  225  (0-525)

P<0.01
	Medians

Grp1  3 (2-5)

Grp2  5 (2-17)   p<0.01

Return to work

Grp1  11 (4-28)

Grp2  26 (12-36) p<0.01  
	None
	

	
	
	
	
	
	

	
	Winfield  1998

98343464
	Mean parenteral morphine

Grp1 32.7  Grp2 74.3  p=0.1

Mean oral morphine

Grp1 14.8  Grp2 28.8 p<0.001


	Grp1 2.7 (2-9)

Grp2 6.2 (4-10)  p<0.001

First oral intake

Grp1 0.3  d Grp2 2.5  p<0.001

Convalescence  

Grp1 3.1  wk  Renal transplant donors 6.5  p< 0.001
	None
	

	
	
	
	
	
	

	
	Bonjer 1998

99065956
	Grp1: 3.0

Grp2: 1.0

p = 0.0005
	Grp1: 7

Grp2: 4

p<0.0001

ND
	None
	Conversions: 2 endoscopic adrenalectomies converted to lumbotomy, 18 in Grp2 with tears of peritoneum, 12 (Grp1-5, Grp2-7) with bilateral disease, pain meds: Grp1-3.0 & Grp2-1.0 using Medication Quantification Scale by Steedman.

	
	
	
	
	
	

	
	Soares 1999

99088300
	Mean morphine

Grp1  23mg

Grp2 108mg  p=0.0002
	Grp1  2.1

Grp2  5.4       p=0.0004

Regular diet

Grp1 1.7

Grp2 4.6    p=0.001
	None
	No significant difference in mean hospital charges  grp1 $13,570  grp2 $26,516  but very small sample size. 

	
	
	
	
	
	

	
	Dudley 1999

99290915
	Analgesic requirements not compared due to changes in pain relief strategies for both sites during study 
	Grp1: 8.5

Grp2: 3.5,

ND
	1 patient with end-stage Cushing’s disease had bilateral laparoscopic died at day 8 but no post-op complications
	Conversion: 1 pheo & 1 Cushing (ectopic ACTH) from the Grp2, 1 pheo from Grp1 to laparotomy; 5 Conn’s in Grp2 had no complications

	
	
	
	
	
	

	
	Schell 1999

99088298
	ND
	Grp1  1.7(1.0

Grp2  7.8(6.7  p<0.0001

Regular diet

Grp1 1.6(1.0

Grp2  6.1(6.9   p<0.0001

Independent activity  

Grp1 1.6(1.0

Grp2 7.9(7.3  p<0.0001
	None  (One patient with metastatic disease died 45 days post-op at home)
	OR charges were similar for gp1 $3501 and gp2 $3317.  Total hospital charges gp1 $8,698 and gp2 $12,610 (p=0.03).

	
	
	
	
	
	

	
	Imai  1999

99383703
	Doses

Grp1 2.9

Grp2 5.8   p< 0.0001
	Grp1: 12

Grp2: 18  p < 0.0001

First solid food

Grp1  1.3

Grp2  1.3

Ambulatory

Grp1  1.3

Grp2  1.5    p = NS
	None
	OR time is skin to skin for 34 patients who had only adrenalectomy.  Other 6 patients had multiple procedures.  In all 40 patients measuring skin-to-removal has the same p value.

Hospital costs   grp1 $7,000  

grp2 $8,000 p=NS

Authors note that hospital stays in Japan are much longer than in US or Europe because hospital cost per day in Japan is very low and patients expect to go home when fully recovered.

	
	
	
	
	
	

	
	Hobart 1999

99419925

(May overlap with Gill 1999)
	ND
	Grp1: 1.0(0.3

Grp2: 7.0(1.9

P < 0.0001
	None
	Needlescopic approach had higher intraoperative cost but 18% lower cost overall because of extremely short post-op stay.

	
	
	
	
	
	

	
	Shen 1999

99294292
	ND
	ND
	ND
	Authors note that populations are different.  LA patients are older and with less advanced disease.  CT scan may pick up disease earlier, and PCP’s may refer earlier knowing LA is available.

	
	
	
	
	
	

	
	Inabnet  2000

20246760
	Days of morphine

Grp1 1.3(0.8 

Grp2 2.2(1.2  p<0.05
	Grp1: 5.5(2.2

Grp2: 6.1(1.6  p=NS


	None
	Intraoperative hypertension was higher in grp1 during insufflation but not during dissection, vein ligation or after tumor removal.  Patients were not randomized, but two groups had similar size tumors and same pathology.

	
	
	
	
	
	

	
	Hobart 2000

20233461
	Morphine (mg)

Grp1 24

Grp2 748  p<0.001   vs. 1

Grp3 19    p=0.03     vs. 1


	Grp1: 2.4

Grp2: 7.7 p<0.001   vs. 1

Grp3: 1.5 p=0.01     vs. 1

Days until PO liquids 

Grp1 1.3

Grp2 3.8 p<0.001   vs. 1

Grp3 1    p=0.08     vs. 1
	None
	2 patients converted from lap to open in grp1, and 2 converted from retroperitoneal to combined.  In grp3 only 1/45 converted to open.

9.9 months of follow-up in group1 with no recurrence of malignancy (but follow-up  may be too short).

	
	
	
	
	
	

	
	Rayan 2000

20349754
	ND
	Grp1: 1.5

Grp2: 6.3

P<0.001


	None
	Not randomized.  Higher proportion of aldosteronomas which are easy to resect in the lap group.

	
	
	
	
	
	

	
	Sprung 2000

20165080
	ND
	Grp1: 7.5

Grp2: 3.0   p < 0.0001

Ambulating

Grp1 4

Grp2 1.5  p < 0.002

Resuming diet

Grp1  3.5

Grp2  1.0   p<0.0001
	None
	One patient with severe hypertensive response was converted to open and included with open patients.  Estimate of blood loss is biased toward laparoscopy as noted in the column.


� p<0.001 grp3 vs grps 1 & 2


� approx


� Grade by Clavien 1992


� p=0.004


� p=0.014


� p=0.005


� p=0.04; others not significant


� p<10-4


� p ( 0.01 grp3 vs grp 1 & 2
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