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Introduction 

Minimally invasive adrenalectomy is the treat-
ment of choice for most patients with benign tu-
mors of the adrenal gland because it is associated 
with a  shorter stay in hospital, less post-operative 
pain, earlier recovery, and similar long-term out-
comes compared with open surgery [1–3]. Open 
surgery, however, seems the best treatment for 

some patients with adrenal cancer. Other contra-
indications to minimally invasive adrenalectomy 
are debatable [4]. Lateral transabdominal adrenal-
ectomy (LTA) is the most common minimally inva-
sive technique used to treat patients with adrenal 
tumors. Lateral transabdominal adrenalectomy may 
be challenging in patients with previous abdominal 
surgery because of post-operative peritoneum adhe-
sions, which make it difficult to work with the equip-
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A b s t r a c t

Introduction: Lateral transabdominal adrenalectomy (LTA) is the most common minimally invasive technique used 
to treat patients with adrenal tumors.
Aim: To analyze intra-operative and post-operative complications and reasons for conversion to open surgery in 
patients who underwent LTA and had previous abdominal surgery.
Material and methods: Five hundred and nineteen patients underwent LTA in our center between 2005 and 2016. We 
identified a study group of 150 patients, with previous abdominal surgery. We analyzed the frequency of intra-op-
erative and post-operative complications and the reasons for conversion from laparoscopic to open adrenalectomy.
Results: The patients’ mean age was 58; they underwent LTA due to hormonally active tumors (n = 79, 53%) and 
non-functioning adrenal tumors (n = 71, 47%). The size of adrenal lesions ranged from 20 mm to 90 mm. Seven-
ty-eight (52%) adrenal lesions were found in the right adrenal gland, and 72 (48%) lesions in the left adrenal gland. 
The mean operating time was 130 min. The mean stay in hospital was five days. The intra-operative complications 
included blood pressure fluctuations (n = 32), abnormal vascular supply of the adrenal glands causing difficulties 
with dissections (n = 3), and respiratory problems (n = 1). Two (1.3%) patients had post-operative bleeding at the site 
of removed adrenal glands; 1 patient had an exacerbation of asthma postoperatively. Of the 150 patients analyzed, 
3 (2%) required conversion to open adrenalectomy. The conversions were not caused by abdominal adhesions.
Conclusions: Lateral transabdominal adrenalectomy is feasible and safe in patients with previous abdominal surgery. 
In our study, conversion from laparoscopic to open adrenalectomy was not caused by abdominal adhesions.
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ment needed for laparoscopic surgery. This problem 
is common because over one-third of patients who 
undergo laparoscopic adrenalectomy have a history 
of abdominal surgery [5]. However, due to conflicting 
evidence, we still do not know whether previous ab-
dominal surgery is a contraindication to laparoscopic 
adrenalectomy. On one hand, there is evidence that 
previous abdominal surgery may increase the risks 
of operative and major post-postoperative complica-
tions [6]. On the other hand, previous abdominal op-
erations do not increase the risk of conversion from 
laparoscopic to open adrenalectomy [7–9].

Aim

The aim of the study was to analyze intra-oper-
ative and post-operative complications and reasons 
for conversion to open surgery in patients who un-
derwent LTA and had previous abdominal surgery. 

Material and methods 

Of 519 patients who underwent laparoscopic 
adrenalectomy in our department between 2005 
and 2016, 150 had previous abdominal surgery. We 
retrospectively analyzed data of these 150 patients, 
who all underwent LTA. We analyzed the frequency 
of intra-operative and post-operative complications 
and the reasons for conversion from laparoscopic to 
open adrenalectomy. We collected all information 
by reviewing the patients’ medical and operative re-
cords.  

Surgical technique

In all patients a  team of three surgeons per-
formed lateral transperitoneal laparoscopic adrenal-
ectomy using 4 ports. 

Each patient was placed on an operating table 
at a 45° angle contralaterally to the adrenal gland 
involved. We performed mini-laparotomy (Hasson’s 
technique), which is recommended in patients with 
abdominal adhesions. The first introduced 11 mm 
trocar was for the camera. Another 3 trocars were 
placed collaterally to the costal arch starting from 
the median line, placing the last one near the end of 
the 12th rib, equally on the right and left side. Photo 1  
presents a patient after right laparoscopic adrenal-
ectomy with previously undergone liver transplanta-
tion and cardiothoracic surgery; all 4 trocars were 
introduced in a post-laparotomy scar. 

In those cases, where intraperitoneal adhe-
sions made entering other trocars impossible, 
we first incised the adhesions. Photo 2 presents 
intra-abdominal adhesions in a patient after pre-
vious open cholecystectomy. Photo 3 presents in-
cision of intra-abdominal adhesions. In order to 
dissect the adrenal gland we used unipolar elec-
trodes or atraumatic forceps with coagulation, 
and to obtain a sufficient operative area we used 
a  triangular endoscopic retractor. After precise 
identification and dissection of the central adre-
nal vein we clipped it. Some additional adrenal 
vessels also needed to be clipped. The excised 
adrenal gland was removed from the peritoneal 
cavity in an extraction bag.  

Photo 1. Location of introduced trocars during 
right laparoscopic adrenalectomy in a  patient 
after previous liver transplantation and cardio-
thoracic surgery

Photo 2. Intra-abdominal adhesions in a patient 
after open cholecystectomy
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Results 

Of 150 patients who underwent LTA and had 
previous abdominal surgery, 112 were women and  
38 were men (mean age: 58 years; age range: 28–81 
years). The patients underwent LTA due to hormon-
ally active tumors (n = 79, 53%); including Cush-
ing’s syndrome (n = 34), Conn’s syndrome (n = 14), 
and pheochromocytomas (n = 21); the remaining 
71 (47%) patients had non-functioning adrenal tu-
mors. The most common abdominal operations in 
our patients were of the biliary tract and gallblad-
der, appendectomy, and gynecologic operations. 
Table I  presents all the types of abdominal opera-
tions in the analyzed patients. Forty-seven (31%) 
patients had undergone more than one abdominal 
surgery before LTA (Table II). The size of adrenal le-
sions ranged from 20 mm to 90 mm. Seventy-eight 
(52%) adrenal lesions were found in the right ad-
renal gland, and 72 (48%) lesions, in the left adre-
nal gland. The mean operating time was 130 min 
(range: 50-280 min). The mean stay in hospital 
was 5 days (range: 2–13 days). The intra-operative 
complications included blood pressure fluctuations 
especially in patients with pheochromocytoma  
(n = 32), abnormal blood vessels supplying adrenal 
gland tumor causing dissections’ difficulties (n = 3), 
and respiratory insufficiency (n = 1). Two (1.3%) pa-
tients had post-operative bleeding at the site of re-
moved adrenal glands; laparoscopic surgery stopped 
the bleeding in 1 patient, but the other patient re-
quired open surgery (grade IIIb of Clavien-Dindo 
scale). One patient had an exacerbation of asthma 
postoperatively (grade II of Clavien-Dindo scale).  

Photo 3. Incision of intra-abdominal adhesions

Table I. Type of previous abdominal operations 
in patients undergoing lateral transabdominal 
adrenalectomy

Type of abdominal surgery Number of 
operations 

Operations of gallbladder and biliary tract 62

Appendectomy 50

Gynecological operations: 49

Hysterectomy 28

Cesarean section 13

Operations of ovaries and uterine tubes 7

Ectopic pregnancy – laparoscopy 1

Laparotomy: 4

Diagnostic 2

Post-traumatic 1

Splenectomy 1

Urologic procedures: 12

Bricker procedure 2

Nephrectomy 6

Ipsilateral nephrectomy 2

Surgical correction of ureteropelvic junction 
obstruction

1

Partial resection of ureter 1

Correction of abdominal and diaphragmatic 
hernias 

9

Vascular operations: 2

Aortic bifemoral bypass 1

Classic abdominal aortic aneurysm resection 1

Colon operations 2

Gastric and duodenal operations 4

Liver transplantation 1

Total 195

Table II. Number of previous abdominal opera-
tions in individual patients 

Number of operations in single patients Number of 
patients (%)

One 103 (69)

Two 37 (25)

Three 8 (5)

More than three 2 (1)

Total 150 (100)
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Of the 150 patients analyzed, only 3 (2%) required 
conversion from laparoscopic to open adrenalecto-
my. The conversions were due to bleeding or diffuse 
tumor infiltration; the conversions were not caused 
by adhesions. Table III presents details of patients 
who required conversion to open surgery. 

Discussion 

In this study, we analyzed intra-operative and 
post-operative complications and the reasons for 
conversion to open surgery in patients who under-
went LTA and had previous abdominal surgery. We 
found that both complications and conversions were 
uncommon. Most complications were medical and 
were treated successfully with appropriate medica-
tions. Moreover, the conversions from laparoscopic 
to open adrenalectomy were not due to abdominal 
adhesions and therefore seemed unrelated to previ-
ous abdominal surgery. 

Currently, there are few absolute contraindica-
tions to laparoscopic surgery. They include hemody-
namic instability and poor tolerance of abdominal 
cavity insufflation with carbon dioxide. It is not clear, 
however, whether previous abdominal surgery is 
a contraindication to LTA [10]. This is an important 
issue because laparoscopic adrenalectomy is nowa-
days the gold standard for adrenalectomy, and over 
one-third of patients who undergo LTA have a history 
of abdominal surgery [5]. Lateral transabdominal ad-
renalectomy has advantages over other laparoscop-
ic techniques because it is feasible in patients with 
obesity or with large tumors [4]. In our department, 
LTA was the only technique of minimally invasive 
adrenalectomy used in the analyzed period. Origi-
nally, laparoscopic adrenalectomy was indicated in 
patients with adrenal tumors < 5 cm in diameter, but 

it is now commonly used in patients with tumors  
> 8 cm [11, 12]. In our study, the largest adrenal tu-
mor removed during LTA was 9 cm in diameter. 

Many surgeons fear that postoperative abdom-
inal adhesions may make laparoscopic operations 
difficult. During LTA, Mazeh et al. found adhesions 
more often in patients with previous ipsilateral 
versus contralateral upper abdominal surgery [9]. 
Among patients undergoing LTA, Pędziwiatr et al. 
reported that dissection of abdominal adhesions 
was considered difficult more often in patients with 
previous abdominal surgery than in those without 
previous abdominal surgery [7]. However, in our pa-
tients, we did not find any complications related to 
abdominal adhesions, and none of the three conver-
sions from laparoscopic to open adrenalectomy were 
due to abdominal adhesions. 

The mean operating time in our study (130 min) 
was within the range previously reported [6, 7]. The 
mean stay in hospital was 5 days, which is longer 
than in previous reports (about 2–4 days) [5–7, 9]. 
This difference may be due to different standards of 
post-operative care in individual institutions. 

Conversion to open surgery is necessary when 
laparoscopic adrenalectomy is unsuccessful. Thus, 
the conversion rate is a measure of the difficulty of 
a  given type of surgery. Moreover, conversion is an 
independent risk factor of complications in patients 
who undergo LTA [13, 14]. In our study, the conversion 
rate was 2% (3/150); similarly, the rates of conversion 
from laparoscopic to open adrenalectomy, among pa-
tients with previous abdominal surgery, range from 
1% to 11% in published work [5, 7, 9, 14]. Similarly to 
earlier reports, bleeding was the most common surgi-
cal complication of LTA in our study [14, 15].

In line with previous evidence, our study suggests 
that LTA is safe and feasible in patients with previous 

Table III. Patients who required conversion from laparoscopic to open adrenalectomy

Age 
[years]

Sex Side Previous surgery Conversion cause Operating 
time

Histopathology Lesion size 
[mm × mm]

56 Female Left Appendectomy Abnormal vasculariza-
tion, bleeding

3 h 30 min Adrenal cortical 
hyperplasia

40 × 45

67 Female Right Open cholecystec-
tomy

Cancer infiltration into 
vena cava, resection 

involving part of vena 
cava

4 h 30 min Adrenal cortical 
carcinoma

40 × 25

79 Female Right Hysterectomy with 
bilateral salpingo- 

oophorectomy

Bleeding 1 h 40 min Cavernous heman-
gioma 

30 × 40
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abdominal surgery. However, when surgeons think 
that previous abdominal surgery may increase the 
risk of LTA in particular patients, posterior retroperi-
toneoscopic adrenalectomy (PRA) is an alternative [1]. 
Because PRA avoids the abdominal cavity, abdominal 
adhesions after previous surgery seem irrelevant to 
this technique. Although PRA and LTA seem to have 
similar effectiveness and safety [16–18], LTA is prefer-
able in patients with larger tumors (> 8 cm), obesity, 
and stage 3 or 4 renal insufficiency [10]. Moreover, 
most general surgeons prefer LTA over PRA because 
they are more familiar with LTA [19].

Our study had limitations. First, the study was ret-
rospective, which may lead to selection bias. Howev-
er, we included all patients from our centre who un-
derwent LTA and had a history of abdominal surgery; 
moreover, LTA was the only technique of laparoscopic 
adrenalectomy used in our department in the analyzed 
period. Second, recording of complications was not 
standardized, but, as a rule, we note all clinically import-
ant complications in patients’ files. Third, we included 
patients with all types of previous abdominal surgery, 
whereas some operations might be more relevant to 
LTA (e.g. ipsilateral cholecystectomy) than others (e.g. 
gynecologic operations). The small number of patients, 
however, made it unfeasible to compare patients with 
different types of previous abdominal surgery. Fourth, 
we did not include a control group. Because of the low 
frequency of the analyzed outcomes (major complica-
tions and conversions) our study seemed underpow-
ered to detect significant differences between patients 
with or without previous abdominal surgery.  

Conclusions

Our findings support the view that LTA is feasi-
ble and safe in patients with previous abdominal 
surgery. Conversion from laparoscopic to open adre-
nalectomy was not caused by abdominal adhesions. 
Future prospective studies would help to better as-
sess the risks associated with LTA in patients with 
previous abdominal surgery. 
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