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ORIGINAL ARTICLE

Minimally invasive approach to the adrenal gland in obese patients with
Cushing’s syndrome

Monica Ortenzia, Andrea Ballab , Roberto Ghisellia, Roberto Vergaria, Gianfranco Silecchiac,
Emanuele Guerrieria, Alessandro Maria Paganinib and Mario Guerrieria

aClinica Chirurgica, Universita Politecnica delle Marche, Ancona, Italy; bDepartment of General Surgery and Surgical Specialties
“Paride Stefanini”, Sapienza University of Rome, Rome, Italy; cDepartment of Medical-Surgical Sciences and Biotechnologies, Division
of General Surgery and Bariatric Centre of Excellence, Sapienza University of Rome, Rome, Italy

ABSTRACT
Introduction: The combination of Cushing’s syndrome and obesity, one of the most common
manifestations of the syndrome itself, may be associated with the worsening of post-operative
outcomes in case of laparoscopic adrenalectomy. This study focused on the laparoscopic treat-
ment of Cushing’s syndrome with the purpose to identify any relevant difference between mor-
bidly obese, mildly obese and non-obese patients.
Material and methods: Patients were retrospectively divided into three groups according to
their Body Mass Index (BMI). Demographic characteristics, operative and post-operative data
were collected. Data about different hemostatic devices were also collected and compared.
Differences were analyzed with the Fisher’s exact test for categorical variables, and the Mann-
Whitney test for continuous variables.
Results: No differences were found in operative time (101.5±50.9min; p¼ .919), conversion rate
(2.6%; p¼ .655) or length of stay (4.3 ± 2.9 days; p¼ .886). Complication rate was 3% (p¼ .32),
without any mortality. 95% of patients showed a complete resolution of hypercotisolyism-
related symptoms, and a mean BMI reduction of 5 ±3.2 kg/m2 (follow up¼ 6.3 ±4.2 years).
Conclusions: Laparoscopic adrenalectomy is safe and feasible in obese patients affected with
Cushing’s disease and it can lead to the resolution of the related symptoms.
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Introduction

Cushing’s syndrome results from chronic exposure to
excess glucocorticoids, which, from any cause, induces
a plethora of complications that ultimately impact life
expectancy [1]. The therapeutic goal is to normalise
tissue exposure to cortisol to reverse increased mor-
bidity and mortality. Adrenal functioning mass
accounts for the 20 to 27% of cases of non-iatrogenic
hypercortisolism [2,3]. Optimum treatment should
allow eventual normalisation of the hypothalamic-
pituitary-adrenal axis and maintenance of pituitary
function, and, when an adrenal mass is identified, its
resection constitutes the standard of cure [1]. When
symptomatic Cushing’s syndrome includes different
pathognomonic signs and, besides “moon facies”,
increased blood pressure, thinning fragile skin and
purple striae, central obesity is one of the most char-
acteristic [4].

Concerns arose regarding the application of laparo-
scopic adrenalectomies in the treatment of morbidly

obese patients due to extremely limited working
spaces and the confirmed association between post-
operative complications and obesity [5–7].

This study focused on the laparoscopic treatment
of Cushing’s syndrome with the purpose to find any
relevant differences between morbidly obese, mildly
obese and non-obese patients.

Material and methods

A retrospective analysis of patients undergoing lap-
aroscopic adrenalectomy for Cushing’s disease was
performed. Patients were extracted from the databases
of the Surgical Clinic of Polytechnic University of
Marche and the Department of General Surgery and
Surgical Specialties, “Paride Stefanini”, Sapienza
University of Rome.

The preoperative assessment included abdominal
computed tomography (CT) and a complete endo-
crine evaluation that included: blood and 24-h urine
analysis to measure fasting glucose; serum cortisol at
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8:00 AM and after 1mg dexamethasone;
adrenocorticotropic hormone stimulation test; 17-
hydroxyprogesterone; dehydroepiandrosterone; and
24-h urinary-free cortisol excretion.

Values of urinary free cortisol (UFC) levels >70 lg
per 24 h (193 nmol per 24 h; normal values 10–70 lg
per 24 h, 28–193 nmol per 24 h), serum cortisol levels
after 1mg dexamethasone suppression test
(DST)> 3.0 lg/dl (83 nmol/liter); and morning
(0800 h) ACTH (AdrenoCorticotrip Hormone) levels
<10 pg/ml (2.2 pmol/liter) were considered as cut-off
to define adrenal hypercotisolism [1,8–10].

The association of at least two of these parameters
was considered as diagnostic for subclinical Cushing’s
disease [10]. At CT all adrenal masses looked homo-
geneous and hypodense and with well-shaped fea-
tures, consistent with the diagnosis of an
adrenocortical adenoma.

The patients were divided into three groups
according to their Body Mass Index (BMI):
BMI <25Kg/m2, 25<BMI<30Kg/m2 and BMI
>30Kg/m2.

In all patients, the diagnosis of pheochromocytoma
and aldosteronoma was excluded by appropriate hor-
monal dosages (24 h urinary catecholamines and
upright plasma renin activity and aldosterone).
Exclusion criteria were multiple laparotomic abdom-
inal interventions and evidence of tumour invasion
and/or lymph node involvement.

The transperitoneal approach was adopted for all
operations. The patient was placed in supine position
for anterior access and in lateral decubitus position
for flank approach procedures. The operating tech-
nique has been described elsewhere [11].

Type of approach as well as intraoperative and
post-operative complications were recorded.

Adrenal gland was measured after being excised
and the maximum diameter was considered.

Moreover, patients were utterly divided with regard
to the type of haemostatic device used for dissection
and division of adrenal vascular pedicle.

All patients receiving monolateral adrenalectomy
were given escalating doses of oral corticosteroids in
the two weeks following the operation.

The improvement or worsening of BMI, arterial
blood pressure and fasting glucose were established at
18 months and at the last follow-up. The improve-
ment or worsening of BMI was defined by a change
>5% of BMI, respectively, between baseline and the
end of the follow-up period [12].

The improvement or worsening of arterial blood
pressure was defined as, during the follow-up period,

patients passed from prehypertension category to
another or the hypertensive patients from a hyperten-
sion grade to another, according the Guidelines for
the Management of Arterial Hypertension of the
European Society of Cardiology [13].

Statistical analysis

Quantitative variables were presented as mean and
standard deviation (± SD) into brackets, and com-
pared using the Kruskal-Wallis test. Absolute and per-
centage frequencies were used to present qualitative
variables, and Fisher exact test was adopted to com-
pare them. Logistic regression analysis was performed
to evaluate the effect of clinical and demographic
characteristics on operating time. Statistical signifi-
cance was assessed at a level of probability of 0.05.

Results

A total of 228 patients, from 1994 to 2017, were
included. Sixty two patients (27.2%) had a BMI
>25 kg/m2 (mean¼ 23.6 Kg/m2), in 87 patients
(38.2%) the BMI was between 25–30Kg/m2

(mean¼ 28.4 Kg/m2), 79 (34.6%) had a BMI >30 kg/
m2 (mean¼ 32.1 Kg/m2).

Sixty-nine patients (30.3%) were males and 159
(69.7%) females, with a mean age of 53.4 years
(± 13.8).

The most common symptomatic manifestation was
hypertension (n¼ 152, 66.7%).

There were 121 right (53.1%), 96 left (42.1%) and
11 bilateral (4.8%) lesions. Mean size of the gland
was 4.35 ± 2 cm.

The anterior approach was adopted in 174 cases
(76.3%); from 2006, 33 (14.5%) patients with left
sided lesions underwent a submesocolic adrenalec-
tomy instead of a lateral approach, requiring the
mobilization of the splenic flexure. Thirteen patients
(5.8%) were operated using the flank approach.

Mean operative time was 101.5 ± 50.9minutes. To
better conduct the procedure, we needed to place
from a minimum of four to a maximum of six ports
(4 ± 1.5). Five (1.7%) patients received the simultan-
eous treatment of associated conditions that required
one supplementary port: three cholecystectomies and
two splenectomies.

Intra-operative EMBL (estimated mean blood loss)
was 110.6ml ±20.9 (p¼ .756). No patient required
intraoperative blood transfusion even in case of con-
version. The conversion rate was 2.6% (six patients)
mostly due to bleeding not manageable
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laparoscopically (4, 66.7%), two (33.3%) patients
needed conversions due to difficulties in the dissection
of the adrenal gland from the pancreas.

Patients were allowed to have free fluid on the first
post-operative day and an oral diet on the second
post-operative day. Mean length of stay was 4.3 ± 2.9
days. The overall distribution of categorical variables
is shown in Figure 1.

The complication rate was 3% (n¼ 7). Five patients
(2.2%) had minor complications: pneumonia (2,
0.9%), hyperpyrexia (1, 0.4%), acute urinary retention
(1, 0.4%) and anaemia (1, 0.4%).

One patient had a massive hemoperitoneum
and needed reintervention on the second
post-operative day, another developed a severe nec-
rotic-haemorrhagic pancreatitis that required a pro-
longed admission.

There was no 60-days readmission and no mortal-
ity was observed in the considered groups.

There were no statistical differences among
patients grouped according to the BMI, nor for demo-
graphic, clinical or operative variables (Table 1).

Operative time was significantly lower when an
electrothermal bipolar device was used (p¼<.001)
(Table 2). We noticed that this significant difference
in operative time was maintained in all three groups
of patients though more evident in non-obese patients

and obese patients with BMI >30Kg/m2 (p< .001)
(Tables 3–5).

Logistic regression showed a statistically negative
correlation between right side adrenalectomies and
operative time, stronger than the correlation existing
between operative time and the other analysed factors
(Table 6).

Though the anterior access was always used for
right laparoscopic adrenalectomy, when analysing the
operative techniques used in the left adrenalectomies,
we could notice a correlation between operative
choices and BMI with the submesocolic access being
preferred in male non-obese patients (r¼ 1.360) and
the anterior approach with the mobilization of the left
colonic flexure in women with BMI >30Kg/m2

(r¼�1.738) (Table 7).
Patients with BMI >30Kg/m 2 showed a consistent

BMI reduction of 2 ± 1.4 at 18 months after the oper-
ation and 5 ± 3.2 kg/m2 at the end of follow up, that
was significantly different with respect to the other
two groups (1 ± 2.7 and 2.3 ± 1.04 Vs 0.3 ± 1.4 and
1.02 ± 0.5 respectively, p¼ .047)

We observed the complete resolution of hypercotis-
olism-related symptoms in 95% of the patients; none
of the patients experienced a worsening of the hyper-
cortisolism-related symptoms in a mean follow-up of
6.3 ± 4.2 years.

0

10

20

30

40

50

60

70

80

90

<25 25-30 >30

Ag
e 

(Y
ea

rs
)

BMI (Kg/m2)

0
50

100
150
200
250
300
350
400
450
500

<25 25-30 >30

O
pe

ra
�v

e 
Ti

m
e 

(m
in

ut
es

)

BMI (Kg/m2)

0

2

4

6

8

10

12

14

16

<25 25-30 >30

Si
ze

 (c
m

)

BMI (Kg/m2)

0

5

10

15

20

25

<25 25-30 >30

Ho
sp

ita
l s

ta
y 

(d
ay

s)

BMI (Kg/m2)

Figure 1. Distibution of age, operative time, size and hospital stay according to BMI (<25 Kg/m2, 25–30 Kg/m2, >30 Kg/m2).
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Table 1. Comparison of the variables according to the BMI.
BMI> 30 Kg/m2 (n¼ 79) 25< BMI <30 (n¼ 62) BMI< 25 Kg/m2 (n¼ 87) OR (95% CI) p

Gender [male-n(%)] 26 (32.9) 15 (25.8) 28 (32.3) 0.82 (0.45–1.48) .533
Affected side .786
Right [n(%)] 41(51.9) 31 (25.6) 49 (56.3) 0.93 (0.53–1.6) .88
Left [n(%)] 35 (44.3) 27 (43.5) 34 (39) 1.14 (066–1.99) .67
Bilateral [n(%)] 3 (3.8) 4 (6.4) 4 (4.6) 0.69 (0.17–2.69) .59
Size [cm-mean (±SD)] 4. 3 (± 1.8) 4.2 (± 1.5) 4.4 (± 2.1) .818
Operative approach .519
Flank approach [n(%)] 3 (3.8) 3 (4.8) 7 (8) 0.54 (0.14–2) .28
Submesocolic [n(%)] 11 (13.9) 9 (14.5) 13 (14.9) 0.84 (038–1.89) .427
Anterior [n(%)] 64 (81) 44(25.3) 66 (75.8) 1.47 (0.75–2.88) .166
OT [minutes-mean (±SD)] 99.4 (±48.7) 112.3 (±64.8) 102.6 (±52.2) .919
Haemostatic devices
Electrothermal bipolar 42 (53.2) 28 (45.2) 41 (47.1) 1.31 (0.76–2.27) .198
Clips [n(%)] 31 (39.2) 25 (40.3) 26 (29.8) 1.3 (0.7–2.43) .24
Ultrasonic [n(%)] 15 (18.9) 9 (14.5) 35 (40.2) 0.52 (0.27–1) .03
EMBL [ml-mean (±SD)] 98.7 (± 27.8) 107.8 (± 26.9) 7.7 (± 27.9) .756
Conversion [n(%)] 2 (2.5) 1 (1.6) 3 (3.4) 0.94 (0.16–5.2 .655
PC [n (%)] 3 (3.8) 1 (1.6) 3 (3.4) 1.42 (0.31–6.51) .32
HS [days-mean (±SD)] 4.2 (± 2.6) 4.7 (±3.8) 4.3 (± 3) .881

OT: operative time; EMBL: estimated mean blood loss; PC: post-operative complications; HS: hospital stay.

Table 2. Characteristics of haemostatic devices in comparison.
Variables Bipolar (n¼ 111) Ultrasonic (n¼ 61) Clips (n¼ 56) p

Side right [n(%)] 57 (51.3) 30 (49.2) 34 (60.7) .287
Bilateral [n(%)] 1 (0.9) 3 (4.9) 7 (12.5) .0055
EMBL [ml-mean (±SD)] 8.6 (± 26.5) 17.3 (±53.6) 11.2 (±48.1) .268
Conversions for bleeding [n(%)] 3 (2.7) 3 (±4.9) 0 .633
Post-operative bleeding [n(%)] 1 (0.4) 0 0 .486
OT [min-mean (±SD)] 79.2 (±37.8) 134.4 (± 50.4) 137.7 (±61.4) <.001

Table 3. Characteristics of haemostatic devices in comparison according to BMI <25 kg/m2.
BMI <25 Kg/m2

Yes (n¼ 62) No (n¼ 166)

Variables
Bipolar
(n¼ 28)

Ultrasonic
(n¼ 9)

Clips
(n¼ 25)

Bipolar
(n¼ 83)

Ultrasonic
(n¼ 26)

Clips
(n¼ 57)

OR
(95% CI) p

Right side [n(%)] 15 (53.6) 5 (55.5) 11 (44) 28 (33.7) 14 (53.8) 34 (59.6) 0.53 (0.20–1.35) .231
Bilateral [n(%)] 1 0 1 (16) 1 (1,2) 1 (34.6) 7 (8.8) 1.98 (0.48–8.10) .444
EMBL [ml-mean (±SD)]� 6.8 (±13.1) 11.1 (±28.6) 8.9 (±32.9) 9.3 (±25.2) 15.3 (±48.3) 13.1 (44.2) .786
Conversions for bleeding [n(%)] 0 1 (11.1) 0 3 (3.6) 2 (7.7) 0 0.67 (0.33–3.58) .456
Post-operative bleeding [n(%)] 0 0 0 1 (1,2) 0 0 1.03 (0.11–5.20) .293
OT [min-mean (±SD)]� 68.3 (±19.2) 130 (±16.4) 128 (±32.1) 82.9 (±28.2) 135.9 (±20.9) 160.9 (±41) <.001

Fisher exact test; �Wilcoxon rank sum test.

Table 4. Characteristics of haemostatic devices in comparison according to the 25 Kg/m2 > BMI<30 Kg/m2.
25 Kg/m2 > BMI <30 Kg/m2

Yes (n¼ 87) No (n¼ 141)

Variables Bipolar (n¼ 44)
Ultrasonic
(n¼ 7) Clips (n¼ 36) Bipolar (n¼ 71)

Ultrasonic
(n¼ 28) Clips (n¼ 42) OR (95% CI) p

Right side [n(%)] 23 (52.3) 4 (51.1) 20 (5.5) 31 (43.7) 15 (53.6) 25 (59.5) 1.98 (0.48–8.1) .819
Bilateral [n(%)] 1 (2.3) 0 1 (2.8) 0 1 (3.6) 7 (16.7) 2.85 (0.55–14.74) .288
EMBL [ml-mean (±SD)]� 8.9 (±17.3) 18 (±38.7) 13.9 (±25.6) 7.9 (±25.9) 15.2 (±58.2) 17.1 (±52.3) .422
Conversions for

bleeding [n(%)]
2 (4.5) 0 0 1 (1.4) 3 (10.7) 0 0.29 (0.02–3.31) .635

Post-operative
bleeding [n(%)]

0 0 0 1 0 0 1.51 (0.15–14.97) .592

OT [min-mean (±SD)]� 75.4 (±20) 135.9 (±24.4) 144 (±33) 82.3 (±27.3) 128.6 (±7.4) 123 (±36) .418

Fisher exact test; �Wilcoxon rank sum test.
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We observed a mean decrease in arterial pressure
of 15mmHg (± 5.2).

Fasting glucose and oral glucose tolerance test
showed an overall mean decrease of 28mg/dL (± 6.2)
and 22.1mg/dL (±1.3), respectively.

Serum cortisol at 8:00 AM decreased by a mean of
4.1 and 7.2mcg/dL after dexamethasone.

We also observed a mean decrease of 5 Kg/m2 ±
3.2 of BMI in obese patients in the subsequent 18
months from the operation.

Discussion

The difficulties of laparoscopic surgical procedures in
obese patients have been previously described [5–7].
Increased central and visceral adiposity also lead to
intraoperative technical challenges during laparoscopic
adrenalectomy, which may be responsible for pro-
longed operative times and higher conversion rates
[5,7,14]. Moreover, obese patients undergoing adrena-
lectomy have a greater rate of comorbid disease and a
higher risk of perioperative complications [5].

In addition to this, Cushing’s syndrome itself has
been identified as a negative prognostic factor since
the chronic hypercortisolism, both subclinical or
symptomatic, has been shown to adversely affect

perioperative outcomes after various general opera-
tions, including adrenalectomy [14].

Kazaure et al., in a revision of 1,629 patients
undergoing adrenalectomy for Cushing’s syndrome
[6], found statistically significant differences in the
distribution of BMI in different groups of age, gender
and race with black men aged 18–44 being more
likely morbidly obese patients. The overall complica-
tion rate was 7.3% and there were significant differen-
ces in occurrence of wound complications when BMI
groups were compared (p< .001). Obese and mor-
bidly obese patients were more likely to have superfi-
cial, deep wound and septic complications than non-
obese patients (p¼ .002). The authors concluded that
morbid obesity can be considered an independent
predictor of postoperative wound and septic compli-
cations and longer operative time (OR 2.9, 95% CI:
1.7–5.7, p< .001), as well as other negative prognostic
factors such as: a history of peripheral vascular dis-
ease (OR 17.7, 95% CI: 3.4–92.8, p< .001) and having
an open procedure (OR 6.3, 95% CI: 3.0–12.9,
p< .001), admission from an acute or chronic care
facility (OR 9.5, 95% CI: 2.6–34.7, p¼ .001), presence
of a preoperative open wound (OR 6.9, 95% CI:
1.5–32.2; p¼ .014), and receiving a transfusion of at
least one unit of blood intraoperatively (OR 5.5, 95%
CI: 2.1–13.9, p0.001).

However, the present literature is not concord, and
other authors attested the feasibility of the laparo-
scopic approach even in obese patients [15]. In
another study, published by Peditziwiatr in 2015
and including 520 consecutive patients undergoing
laparoscopic adrenalectomy, the authors failed to
demonstrate that BMI could affect operative time
(p¼ .1444), complication rate (p¼ .5295) and the con-
version rate (p¼ .6524) They therefore concluded that
obesity has no influence on short-term outcomes of
laparoscopic adrenalectomy.

Table 5. Characteristics of haemostatic devices in comparison according to BMI >30 Kg/m2.
BMI <30 Kg/m2

Yes (n¼ 79) No (n¼ 149)

Variables Bipolar (n¼ 39)
Ultrasonic
(n¼ 19) Clips (n¼ 21) Bipolar (n¼ 72)

Ultrasonic
(n¼ 16) Clips (n¼ 61) OR (95% CI) p

Right side [n(%)] 5 (12.8) 10 (52.6) 14 (66.7) 22 (30.5) 3 (18.7) 17 (27.8) 0.80(0.33–1.98) .665
Bilateral [n(%)] 1 (2.6) 1 (5.3) 6 (28.6) 1 (1.4) 0 2 (3.3) 0.69(0.17–2.69) .331
EMBL

[ml-mean (±SD)]�
8.9 (±25.3) 28.8(±43.6) 17.9 (±41.1) 12.5 (± 23.6) 21.3 (± 38.2) 16.8 (±39.8) 0.84 (0.32–1.78) .782

Conversions for
bleeding [n(%)]

1 (2.6) 2 (1.5) 0 2 (2.8) 1 (6.25) 0 1.37 (0.22–8.52) .532

Post-operative bleed-
ing [n(%)]

1 (2.6) 0 0 0 0 0 1.01 (0.12–1.45) .221

OT [min-
mean (±SD)]�

86 (±21.1) 120(±5.7) 128.3 (±40.9) 126.8(±16.1) 103.5(±33.3) 90.4 (± 19.7) <.001

Fisher exact test; �Wilcoxon rank sum test.

Table 6. Effects of BMI, surgical haemostatic devices, side
and size of the lesions on operative time.

r coefficient OR (95% CI) p

BMI< 25 Kg/m2 0.076 0.37 (0.02–0.56) .315
25 Kg/m2< BMI< 30 Kg/m2 0.005 0.08 (0.01–1.05) .938
BMI>30 Kg/m2 �0.018 0.23 (0.07–0.49) .812
Bipolar vs clips �2.713 0.06 (0.029–0.14) <.001
Bipolar vs Ultrasonic �1.898 0.14 (0.07–0.3) <.001
Ultrasonic Vs clips 2.71 15.17 (6.88–33.4) <.001
Right vs left �14.67 10.5 (9.67–19.4) .057
Anterior vs flank 2.03 7.634 (2.85–20.4) <.001
Anterior vs submesocolic 0.072 1.075 (0.44–2.61) .982
Submesocolic vs flank �2.28 0.1 (0.03–0.34) .167
Size >4 vs <4 0.012 0.07 (0.001–0.19) .088
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Interestingly, we did not observe any statistical dif-
ferences between the identified groups and BMI did
not correlate with a longer operative time. Minimally
invasive techniques are the preferred procedures to
excise most of the tumours because, aside from better
post-operative outcomes, they offer technical advan-
tage, allowing a better and magnified view of deep
spaces. In our opinion, this advantage is even more
evident in case of obesity, when the correct exposure
of the working field is made more difficult by exces-
sive abdominal fat.

However, we noticed a difference in the choice of
the operative technique for left adrenalectomy. In our
series the surgeon preferred to mobilize the splenic
flexure to reach the left adrenal gland in women with
BMI >30Kg/m2, suggesting that the distribution of
visceral fat in these patients could constitute a draw-
back for the submesocolic approach.

We otherwise found a statistical difference in
operative times according to the choice of haemostatic
devices. In our opinion, this reflects the more careful
and longer dissection needed to correctly apply lap-
aroscopic clips on adrenal vein. More important, the
difference was maintained even when the BMI was
>30Kg/m2.

The reduction of operative times may be crucial in
obese patients, who have multiple comorbid condi-
tions, including respiratory and cardiovascular func-
tion impairment, that limit their ability to tolerate
longer operations. Another issue to be considered is
the approach chosen to reach the adrenal gland.
Worldwide, transabdominal laparoscopic or posterior
retroperitoneoscopic are two of the more common
routes to adrenalectomy [15–17]. Recent meta-analy-
ses showed no statistical differences between laparo-
scopic and retroperitoneoscopic access regarding
perioperative outcomes; however, postoperative recov-
ery was slightly faster in the latter [16–19].

Previous studies showed that the retroperitoneo-
scopic approach is safe and feasible for patients with
prior extensive abdominal surgery and for bilateral
adrenalectomy. With the retroperitoneoscopic

approach the need for repositioning is avoided but,
on the other hand, the disadvantage of this technique
is that it requires the prone position. Obese patients,
due to the simultaneous comorbities previously men-
tioned, may even have a limited tolerance to the
prone or jack-knife positions or the increased CO2

insufflation pressures that are required for such
approaches. Furthermore, all patients with Cushing’s
syndrome have extensive retroperitoneal fat and the
posterior approach is made more disadvantageous by
such morphological characteristics [3,18]. Therefore,
we choose to adopt in all the patients the transabdo-
minal approach without noticing any difference in the
operative outcomes. In addition, this approach
allowed us to have a quick conversion and to perform
associated operative procedures or contralateral adre-
nalectomy, when needed, without repositioning
the patients.

As a final result we noticed that the benefits of
unilateral laparoscopic adrenalectomy in patients with
Cushing’s syndrome could be extended to the
improvements and in some cases to the resolution of
hypercortisolism related symptoms (i.e hypertension
or even morbid obesity) [10,13].

The higher the BMI was before surgery the more
significant was its reduction after surgery.

Conclusion

In conclusion, our analysis showed showed two main
results. The first is that morbid obesity has no influ-
ence on short-term outcomes of laparoscopic trans-
peritoneal approach. In addition, the use of an
elechtrotermal energy device allows a quicker dissec-
tion in respect of other haemostatic devices.
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Table 7. Effects of BMI, gender and age on the choice of operative approach for left lap-
aroscopic adrenalectomy.

Anterior approach (r) Submesocolic approach (r) p

BMI< 25 Kg/m2 �0.073 2.362 .247
25 Kg/m2< BMI< 30 Kg/m2 �0.072 0.138 .006
BMI >30 Kg/m2 0.720 �0.019 .026
M Vs F (BMI< 25 Kg/m2) 0.001 1.360 .532
M Vs F ( 25 Kg/m2< BMI< 30 Kg/m2) 0.068 0.092 .335
M Vs F (BMI >30 Kg/m2) �1.738 �0.018 .074
Size >4 cm Vs< 4 cm �0.129 0.113 .026
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