Evidence Table 10: Surgical complications of comparative endoscopic adrenalectomy techniques – Part I

	
	Study, Year

Identifier
	Demographics
	Inclusion Criteria
	Exclusion Criteria
	Study design,

Enrollment yrs
	Procedure/approach

	
	
	
	
	
	
	

	
	Fernandez-Cruz 1996

97122978
	Country: Spain

Setting: Academic

Mean age: 45 (16-74) 

Enrolled: 15 (21)

Evaluated: 15 (21)

13% Male

Race: ND
	Obese patients with Cushing’s syndrome or Cushing’s disease
	ND


	Prospective RCT of transperitoneal and retroperitoneal approaches

“Extended over a 2-year period” but date not given.
	Transperitoneal 7(10)

Retroperitoneal 8(11)

	
	
	
	
	
	
	

	
	Duh 1996

96316844
	Country: US

Setting:  Academic

Mean age: 49 (5-78) y

Enrolled: 37 (36 patients)

Evaluated: 37

  42% Male

Race: ND
	Consecutive cases
	ND
	Prospective, non-randomized.

1993-1996
	Grp1 Lateral transperitoneal

Grp2 Posterior retroperitoneal

	
	
	
	
	
	
	

	
	Miyake 1998

98216395
	Country: Japan

Setting: Academic

Mean age: 42.0 

(5-62) y

Enrolled: 31

Evaluated: 29

  45% Male

  Race: ND
	Laparoscopy for benign adrenal tumors 
	Procedure could not be completed because of adhesions (2 patients)
	Case series  1992-1997
	Grp1 Laparoscopic Transperitoneal 
17

Grp2 Laparoscopic Retroperitoneal 
12

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	Gill 1998

98361244
	Country: US

Setting: Academic

Median age: 

             Grp1-60 y


Grp2-52 y

Enrolled: 36

Evaluated: 36

Grp1 79% Male

Grp2 48% Male
	ND
	ND
	Case series with prospective data collection for grp1 1997-1998 and retrospective controls from 1996-1997.
	Grp1: Needlescopic transperitoneal flank approach 
15

Grp2: Transperitoneal laparoscopic 
21 

	
	
	
	
	
	
	

	
	Fernandez-Cruz 1999

99088313

(May have included data from previous Fernandez-Cruz publications)
	Country: Spain

Setting: Academic

Mean age:

Grp1 35.6(21.8 y

Grp2 46.8(19.5 y

Enrolled: 55(62)

Evaluated: 36(42)

Grp1 42% Male

Grp2 35% Male

Race: ND
	All laparoscopic adrenalectomies
	20 excluded because of Pheo
	Case series 1992-1997
	Grp1 

Lap. Transperitoneal 
19

Grp2 

Lap. Retroperitoneal 
17

	
	
	
	
	
	
	

	
	Henry  1999

99407199
	Country: France

Setting: Academic

Mean age: ND

Enrolled: 150

Evaluated: 150

ND % Male

Race: ND 
	150 consecutive lap.  Grp1 had tumors <4 cm and benign.  Grp2 had larger tumors, metastases and malignant appearing tumors on CT or MRI
	Invasive, extraadrenal CA    

Large and/or malignant tumors

Multiple or extra-adrenal pheo

Previous surgery in adrenal area
	Consecutive cases divided into two groups by tumor size and appearance.  Comparison of outcomes.  

1994-1998
	Laparoscopic, approach not specified. 

Grp1 102

Grp2  48

	
	
	
	
	
	
	

	
	Terachi  2000

20370711
	Country: Japan 

Setting: Academic

Mean age: ND

Enrolled: 370

Evaluated: 370

ND % Male

Race: ND 
	ND
	ND
	ND

1992-1996
	Grp1-transperitoneal 
311

Grp2-retroperitoneal 
59

	
	
	
	
	
	
	

	
	Takeda 2000

20370713
	Country: Japan

Setting: Academic

Mean age: 46.7 y

Enrolled: 76

Evaluated: 76

41% Male

Race:  
	ND
	ND
	Retrospective

1992-1997
	Grp1 TPA  52

Grp2 RPA  24

	
	
	
	
	
	
	

	
	Suzuki  2001

21351140

(Mostly subset of Suzuki 1999)
	Country: Japan

Setting: Academic

Mean age: 51.7 y

Enrolled: 115

Evaluated: 115

50% Male

Race:  
	ND
	ND
	Non-randomized.  Approach based on tumor size.

1992-1997

Single Surgeon

Background matched analysis for subset of patients
	Grp1  TPA 46

Grp2 LTPA  32

Grp3 RPA 40


	
	Study, Year

Identifier
	Co-morbidities
	Mean

tumor size

(cm)
	Pre-operative

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

	
	
	
	
	
	
	
	

	
	Fernandez-Cruz 1996

97122978
	ND
	Overall 5.3

Trans-peri-toneal 5.4

Retro-peri-toneal 5.3
	Cushing’s synd
9

Cushing’s dis 
6
	Same
	OT 105(19  Retroperit

        89(23   Transper-                                     

                     itoneal

for adenoma

         305(49 retro

           272(47 trans

for Cushing’s disease

BL  180(84  retro

        160(74 trans

for adenoma

          370(86 retro

          407(139 trans

for Cushing’s disease

No transfusions in any group
	Fever   2 (trans)

	
	
	
	
	
	
	
	

	
	Duh 1996

96316844
	ND
	Grp1:  5.3 

(1-13)

Grp2:  2.6 

(1-6)
	          Grp
1 
2

Aldostero-

nism 
10
18

Pheo    
3   
4

Cushing 

synd  
2
6

R/o 

cancer 
5 
6

Others 
3   
0
	ND
	Grp1 226 min 

Grp2 202 min

ND on blood loss.  One patient needed transfusion
	Multisystem organ failure and death in patient with ectopic ACTH syndrome

Left-sided nerve root pain for 3 months  (2)

Left rib pain from positioning  (1)

	
	
	
	
	
	
	
	

	
	Miyake 1998

98216395
	ND
	Grp1 1.92(1.0

Grp2

1.96(0.6
	        Grp
1    
2

Aldostero-

noma 
11
9 

Cushing’s 

synd  
2 
1

Pheo 
1 
0      

Myelo-

lipoma  
1 
1

Ganglio-neuroma 
0 
1

Nonfunct 

aden   
1
0

Primary aldosteronism + Cushing’s
1
0
	ND
	OT

Grp1 423(184

Grp2 300(73  p<0.01

BL

Grp1 406

Grp2 164        p<0.05
	              Grp
1   
2

Injury to 

vessel
1
0

Post-op 

bleeding   
0 
2

Transfusion
3   
1

Subcutaneous 

emphysema
4   
0

	
	
	
	
	
	
	
	

	
	Gill 1998

98361244
	ND
	Wt in gms

Grp1: 41.6 Grp2: 15.7

P<0.001
	        Grp
1 
2

Aldostero-

noma 
9
16

Nonfunct 

aden 
3 
3

Pheo
2 
0

Mets
1
2


	ND
	OT

Grp1 169 (130-210)

Grp2 220 (114-400)

P=0.05

BL

Grp1 61  grp2 183

P<0.002
	Grp1  8%

Cutaneous hyperesthesia
1

Grp2  29%

Splenic capsule injury      
1

Vessel injury  
1

Pleurotomy     
1

Incisional pain 
1

Fever            
1

Subcutaneous 

bleed        
1

P=0.2

	
	
	
	
	
	
	
	

	
	Fernandez-Cruz 1999

99088313

(May have included data from previous Fernandez-Cruz publications)
	ND
	ND
	       Grp
1 
2

Aldostero-

noma 
6 
5 

Cushing’s 

synd  
5
5

Cushing’s 

dis     
6 
6

Nonfunct 

aden   
5
4
	ND
	OT

Grp1 88.75(22.7

Grp2 105.0(18.7

P value not given

BL

Grp1 160  grp2  180

P value not given
	Grp1  

UTI                  2

Grp2

None reported

	
	
	
	
	
	
	
	

	
	Henry  1999

99407199
	ND
	Grp1 2.1

Grp2 5.2
	       Grp
1  
2

Aldostero-

noma 
56  
0

Cushing’s 

synd  
33 
5

Nonfunct 

aden   
2  
28

Pheo  
11 
14

Androgen

tumor  
0  
1
	Grp1 all benign

Grp2  6 malignant (3 converted to open surgery) 

          3 metastases

          1 leiomyosarcoma

          2 adrenocortical CA
	OT

Grp1 131

Grp2 129

P < NS

BL  ND

 
	Grp1  8/102  =  8%

Peroperative bleed
1

Peritoneal hematoma  
2

Parietal hematoma
1

(All 4 required reop)

Spleen infarction with spontaneous regression
1

Pneumothorax 
1

DVT
1

Grp2  4/48 = 8%

Peroperative bleed
2

Peritoneal hematoma and reoperation 
1

Tumor effraction 
1

	
	
	
	
	
	
	
	

	
	Terachi  2000

20370711
	ND
	ND
	Aldosteronoma


155

Cushing’s 

synd 
61

Pre-Cushings
   
21

Nonfunct aden
   
87

Pheo
16

Complicated Cyst 
10

Myelolipoma 
9

Adrenal CA  
4

Other          
7
	ND
	ND
	Intra-op    Grp
1 
2

Vascular injury

Vena Cava
2
0

Renal Vein
2
0

Adrenal 
3
1

Other adrenal
8
3

Other vessels
3
0

Organ Injury

Liver
4
0

Spleen
2
1

Pancreas
0
2

Gall bladder
1  
0

Adrenal gland
1 
0

Total    
8%12%

Post-op

Bleeding
5 
1

RP chylocele
1 
0

Wound 

infection
4  
0

Atalectasis
3  
0

Pneumo-

Thorax
1  
0

Hypercapnia
2   
1

Ileus
2   
0

Peritonitis
1  
0

Cardiovascular
1 
0

Compartment

syndrome
1
0

Delirium
1 
0

Total   
7%  3%

3.5% converted to open (2.7% emergently)

	
	
	
	
	
	
	
	

	
	Takeda 2000

20370710
	ND
	ND
	     Grp
1   
2

Aldostero-

noma   
37
11

Cushing’s 

Synd
19
6

Nonfunct 

Aden
15
7

Pheo
5 
0
	ND
	OT 206(81

      260(79

BL 153(116 

      116(98

    p=NS for both   
	There were no major complications.

Subcutaneous emphysema, transient oliguria, headache and nausea

	
	
	
	
	
	
	
	

	
	Suzuki  2001

21351140

(Mostly subset of Suzuki 1999)
	ND
	3.8(0.4

3.5(0.4

2.3(0.2

p<0.004 1vs.3

p<0.024

2vs.3
	   Grp
1  
2   
3

Aldostero-

Noma
24
36
39  

Cushing’s 

Synd
38
40
44

Nonfunct 

Aden
32
12
11

Pheo
6 
12 
6

Background matched subset only
	ND
	201.1   175

122.9
118

174.6
176

p<0.0001 1 or 3 v.2

147.0
81

68.1
49

60.7
58

p= NS
	No major complications

Grp1 

Angina 
1

Atalectasis 
1

Mild paralytic ileus 
1

Subcut. 

emphysema 
1

Grp2 

Shoulder tip pain 
4

Mild ileus 
1

Pneumotx
1

Grp3 

Shoulder tip pain 
2

Subcutaneous emphysema 
2


	
	Study, Year

Identifier
	Postoperative analgesia
	Days hospitalized (mean),

Days to recovery

(how defined)
	Mortality
	Comments,

Biases or limitations

	
	
	
	
	
	

	
	Fernandez-Cruz 1996

97122978
	3.3 trans  3.5 retro
	2.8(0.8 retro

3.0(0.7 trans   unilateral

6.7(2.1 retro

6.0(1.6 trans  bilateral

Time to normal activity

12.3(2.2 retro

12.5(3.5 trans  unilateral

19.3(2.05 retro

19.7(3.7 trans   bilateral
	None
	May include some patients from the Fernandez-Cruz article above, though difficult to tell.  Note that bilateral operations take substantially longer, have greater blood loss and longer hospital stay.  Most other studies didn’t break this out by type.

Retroperitoneal approach may have an advantage in that patients absorb less CO2 during the operation, since surface area in retroperitoneal space is less.  Transperitoneal patients had rise in arterial BP during the operation, but outcomes were similar.

	
	
	
	
	
	

	
	Duh 1996

96316844
	ND
	Grp1:  2.2 d (1-5)

Grp2: 1.5 d (1-4)
	1 died of multi-organ failure
	

	
	
	
	
	
	

	
	Miyake 1998

98216395
	Grp1: 2.9(2.3

Grp2: 2.3(2.9  p=NS
	Grp1 12.8(4.0  

Grp2 10.3(3.7

Walking

Grp1 2.3  grp2 1.9

Oral intake

Grp1 1.8   Grp2 1.6

None are significant
	None
	

	
	
	
	
	
	

	
	Gill 1998

98361244
	Morphine 

Grp1 1.8

Grp2 47.5
	Grp1  1.1    Grp2   2.7 p<0.001

Convalescence (wk)

Grp1  2.1    Grp2  3.1   p<0.001
	None
	1 needlescopic converted to laparoscopic because of disorientation early in the series.  No cases converted to open.

	
	
	
	
	
	

	
	Fernandez-Cruz 1999

99088313

(May have included data from previous Fernandez-Cruz publications)
	Doses of ketorolac 30 mg

Grp1 3.25(0.83

Grp2 3.5(1.1 p not given


	Grp1: 3(0.7

Grp2: 2.8(0.8

Normal activity

Grp1 12.5(3.5

Grp2  12.3(2.1  p not given
	None
	Author measured pCO2 during operation as well as blood pH to see if either method had less affect on CO2 absorption (similar to his other work).  Both approaches had similar rises in blood CO2 and decreases in pH which were managed by appropriate ventilator adjustment.

	
	
	
	
	
	

	
	Henry  1999

99407199
	ND
	Grp1: 5.6

Grp2: 5.1
	None
	Conversion rate in two groups grp1 4.9%, grp2 6.2%.   All patients were well at follow-up.

	
	
	
	
	
	

	
	Terachi  2000

20370711
	ND
	ND
	None
	Multicenter trial focusing solely on complications.  Not clear which other series it may contain.

	
	
	
	
	
	

	
	Takeda 2000

20370710
	ND
	ND

Until eating

1.9(0.9

1.1(0.2  p=NS

Until Walking

1.4(1.1

1.6(0.7  p=NS
	ND
	

	
	
	
	
	
	

	
	Suzuki  2001

21351140

(Mostly subset of Suzuki 1999)
	ND
	ND

Until eating

2.4(0.6   1.5(0.1   1.4(0.1

p=0.006 1 vs. 3  p=0.02 1 v. 2

Recuperation (days)

4.7    4.8    4.2  p=NS
	None
	In conducting background matched analysis author excluded all conversions, the first 20 operations, patients with tumors > 5 cm and one patient. With prolonged stay due to retroperitoneal hematoma (reporting bias).
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