Evidence Table 6: Surgical complications of comparative open adrenalectomy techniques – Part I

	
	Study, Year

Identifier
	Demographics
	Inclusion Criteria
	Exclusion Criteria
	Study design,

Enrollment yrs
	Procedure/approach

	
	
	
	
	
	
	

	
	Russell 1982

82281913


	Country: US

Setting: Academic

Mean age: ND

Enrolled: 103

Evaluated: 103

% Male ND
	Bilateral cortical hyperplasia or unilateral cortical adenoma < 25 g, no concomitant additional abdominal surgery planned
	ND
	Retrospective,

1970 - 1979
	Grp1: Open/anterior 

 transperitoneal (64) 

 bilateral (30)

Grp2: Open/posterior 

 retroperitoneal (39)

 bilateral (13)

	
	
	
	
	
	
	

	
	Bruining 1984

84172630
	Country: Netherlands

Setting: Academic

Mean age: ND

Enrolled: 90

Evaluated: 90

% Male ND
	Patients with benign or malignant growths of adrenal gland
	ND
	Retrospective,

1968 - 1982
	Laparotomy (32)

Lumbotomy L (18)

Lumbotomy R (8)

Lumbotomy L&R (5)

Thoracolumbotomy L (14)

Thoracolumbotomy R (11)

Dorsal L (2)

Dorsal R (4)

Dorsal L&R (6)

	
	
	
	
	
	
	

	
	Irvin III 1989

89272298
	Country: US

Setting: Academic

Mean age: 45 y

Enrolled: 37

Evaluated: 37

41% Male

Race:
White 24


Black 13
	ND
	ND
	Consecutive,

1974 – 1998
	Grp1: open/anterior, intraperitoneal or transabdominal (17)

Grp2: open/lateral, retroperitoneal (20)

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	Nagesser 2000

20229356
	Country: Netherlands

Setting: Academic

Mean age: 

Grp1 41.8 y p=0.046

Grp2 37.9 y

Enrolled: 284 (326)

Evaluated: 284 (326)

Grp1 29% Male

Grp2 29% Male

Race: ND
	All patients undergoing adrenal surgery at Leiden University Hospital
	Patients undergoing exploration only or operation for local recurrence of  malignancy
	Retrospective case review of consecutive cases.

1947-1995
	Grp1:  Transperitoneal open 59 (18%)

Grp2:  Retroperitoneal open 267 (82%)


	
	Study, Year

Identifier
	Co-morbidities
	Mean

tumor size

(cm)
	Pre-operative

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

	
	
	
	
	
	
	
	

	
	Russell 1982

82281913

(subset of Hamberger 1982)
	ND
	ND
	ND
	Cushing’s disease

43

Cortical 

adenoma


60


	OT

Unilateral

Bilateral
BL

Unilateral

Bilateral

	Grp
	Grp1

Major bleeding 
8

Thrombo-

embolism 

1

 Hemorrhage & reoperation 
1

 Sepsisa

1

 Pleural effusiona 2

 Wound 

Infectiona 

2

 Splenectomy 
9

  due to iatrogenic injury

Grp2

 Wound infection
1

 Pneumothoraxa
1

 Entry into pleural cavity 
10

	
	
	
	
	
	
	
	1

95

135

8§

11
	2
85

148

0

1
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	Bruining 1984

84172630
	ND
	ND
	ND
	
#Pts
 Bilateral

Cushing’s 

Disease
32
16

Cushing’s 

Syndrome
14
 

Pheo
19
 3

MEA II
9
 9

Conn’s 

Disease
13

Misc
3
 1
	
OT
BL
Laparotomy
105
800
Lumbotomy L
85
175

Lumbotomy R
95
300

Lumbotomy L&R
160
450

Thoraco-

lumbotomy L
115
400

Thoraco-

lumbotomy R
140
850

Dorsal L
<60
<100

Dorsal R
<60
<100

Dorsal L&R
135
475
	Laparotomy:

 Ruptured spleen 
4

 Pneumonia 

2

 Wound infection 
3

 PO hemorrhage 
3

Lumbotomy:

 Ruptured spleen 
1

Dorsal:

 Caval vein tear 
1

 Wound infection 
2

Thoracolaparotomy:

 Pneumonia 
1

 PO hemorrhage 
1

	
	
	
	
	
	
	
	

	
	Irvin III 1989

89272298
	ND
	Grp1: 6.8

Grp2: 7
	100% pheo by 24 hr urinary metanephrine and/or catecholamine determinations,

ND
	---
	OT ND

BL
units
Grp1 (n=8)
7.6

Grp2 (n=2)
1.5
	
Grp1
Grp2

(n=9)
(n=4)

Fever
5
1

 >101ºF

Pneu-

monia 
1
0

Urinary 

retention

  / infection1
1

Pleural

 effusion
3
2

Splen-

ectomy
2
0

	
	
	
	
	
	
	
	

	
	Nagesser 2000

20229356
	
	Grp1:

160 gm

Grp2:

12 gm 

p<.001
	Aldo-

steronoma   
15

Cushing’s 

synd  
167

Nonfunct 

aden    
19

Pheo
61

Unknown
4

Virilizing
15

Feminizing
3
	

Grp1
Grp2

Adrenal 

hyperplasia 
12%    53

Adenoma
10%    14

Carcinoma
48%    6

Pheo

24%    17

Normal

5%      7

Other

2%      3

P<0.001 for malignancy and hyperplasia


	OT

Grp1 160(54

Grp2 101(44 

P < 0.001

BL (median)

Grp1 1050  Grp2  300

P < 0.001 
	Grp1  17%

Grp2  10%

P=0.2

Morbidity

Grp1 36%, grp2  20%

P=0.01 in Univariate analysis.  Correlation did not persist in multivariate analysis.


	
	Study, Year

Identifier
	Postoperative analgesia
	Days hospitalized (mean),

Days to recovery

(how defined)
	Mortality
	Comments,

Biases or limitations

	
	
	
	
	
	

	
	Russell 1982

82281913

(subset of Hamberger 1982)
	ND
	
Grp1
Grp2
Unilateral
9.3
 5.3

Bilateral
10.6
 7.5

p < 0.01,

ND
	At 30 day, grp1 – pulmonary embolism (1) & metastatic medullary thyroid carcinoma contributing factor (1); both with bilateral tumors
	---

	
	
	
	
	
	

	
	Bruining 1984

84172630
	
Opiate 


injections

Laparotomy 
4.2

Lumbotomy L
3.0

Lumbotomy R
1.7

Lumbotomy  L&R
1.9

Thoracolumbotomy L
2.5

Thoracolumbotomy R
3.9

Dorsal L
1.0

Dorsal R
1.2 

Dorsal L&R
0.8
	
Mobilizationf
Laparotomy 
2.2

Lumbotomy L
1.4

Lumbotomy R
1.7

Lumbotomy  L&R
1.8

Thoracolumbotomy L
1.8

Thoracolumbotomy R
2.8

Dorsal L
1.0

Dorsal R
1.0 

Dorsal L&R
1.0
	No operative related deaths. Complications of hypercortisolism  – neglected perforation of sigmoid requiring adrenalectomy (1), cerebral hemorrhage 6 wks po (1); both patients had emergency bilateral adrenalectomy by dorsal approach
	120 adrenal glands removed in 111 operations in 1 or 2 stages for 90 patients

	
	
	
	
	
	

	
	Irvin III 1989

89272298
	
	Grp1
9.8

Grp2
6.1

p = 0.002,

ND
	None
	Bilateral tumors (11%), extra-adrenal tumors (5%); localization of pheo using CT available after 1977 therefore anterior, intraperitoneal approach 

	
	
	
	
	
	

	
	Nagesser 2000

20229356
	ND
	Grp1: 15.6(8.8

Grp2: 12.8(6.7   p=0.007


	Grp1: 6.8%

Grp2: 1.5%   

p=0.06 in univariate analysis


	Transabdominal more likely to have bilateral operation (p<0.001) or additional operations (p<0.0001).  Additional analyses include comparison of the techniques for pheos and large carcinomas.  However, tumor size is 3-4 times larger in transabdominal approach.  No statistical difference in hospital stay, but shorter operative time(p=0.04), less blood loss (p=0.002) and fewer complications (p=0.008) in univariate analysis.  In multivariate analysis, operative time and mortality influenced by tumor size only, blood loss by tumor size and approach, and morbidity and length of stay not correlated with anything.


� All bilateral tumors.


� NS


� Blood transfusion


� p<0.03


� Splenectomy due to iatrogenic injury (4)


� ’Post-operative day of mobilization of patients who were ambulant before surgical tx’
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