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ABSTRACT

Objective: Laparoscopic adrenalectomy is the gold standard for the resection of adrenal tumors. However, there are some technical difficulties, which 
may be due to the fact that adrenalectomy is rarely encountered in general surgery practice and has a high learning curve. In addition to these, obesity 
is another problem in laparoscopic adrenalectomies. In the present study, it was aimed to evaluate whether obesity affects perioperative and postop-
erative complications after laparoscopic adrenalectomy.

Material and Methods: This is a retrospective comparative study carried out between December 2008 and June 2018. A total of 65 patients who un-
derwent laparoscopic transperitoneal adrenalectomy were divided into two groups according to their Body Mass Index (BMI). Patients’ demographic 
data, perioperative and postoperative results were analyzed from hospital medical records.

Results: There were 30 non-obese and 35 obese patients. There was no significant difference between obese and non-obese patients in terms of op-
eration time, peroperative complications and length of hospital stay. However, there was a statistically significant difference between the two groups 
for postoperative complications (p< 0.031). There was conversion to open surgery in four obese patients and in one patient in the non-obese group.

Conclusion: In obese patients, technical difficulties may be encountered during surgery due to increased adipose tissue, and postoperative complica-
tion rates may increase. Nevertheless, laparoscopic transperitoneal adrenalectomy can be performed safely paying attention to the management of 
obesity-related complications.
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INTRODUCTION

Since the first laparoscopic adrenalectomy (LA) was done by Gagner et al. in 1992, 
laparoscopic removal of adrenal lesion has become the gold standard for the surgi-
cal management of most adrenal tumors (1). Current indications for LA are similar 
to open adrenalectomy and include all functional adrenal tumors; pheochromocy-
toma, aldosteronoma, cortisol producing adenoma (Cushing syndrome), bilateral 
adrenal hyperplasia secondary to Cushing’s disease or ectopic ACTH production. 
Suspicious malignant tumors of the adrenal gland smaller than 5-6 cm in diameter, 
adrenal metastasis, primary adrenocortical carcinoma, symptomatic angiomyolipo-
mas or cysts, and incidentalomas are the other indications of LA (2). Diagnosis of 
adrenal masses have increased with the advancement of diagnostic modalities in 
the last few decades. Laparoscopic adrenalectomy has gained popularity as time 
passed due to favorable operative field, fewer complications, decreased morbidity, 
better cosmetic result, less postoperative pain, faster recovery, shorter hospital stay 
and earlier return to daily activities (3). Several techniques have been described, 
the most popular are laparoscopic lateral transabdominal approach, posterior ret-
roperitoneoscopic adrenalectomy and robotic adrenalectomy (4-6). Adrenalecto-
mies are not common operations in general practice, so the surgery should be 
performed in centers with endocrine surgery experience. 

Worldwide, it is estimated that there are approximately 1.9 billion overweight 
people, and of these, more than 650 million are obese. The prevelance of obesity 
approximately tripled between 1979 and 2016. Body mass index (BMI) is gener-
ally used for the diagnosis of obesity, a person’s weight (in kilograms) divided by 
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the square of height (in meters). The diagnostic criteria of World 
Health Organization (WHO) for obesity is defined as BMI≥ 30 
kg/m² (7). Obesity is often considered as a main factor for pro-
longed operation time, increased blood loss, septic complica-
tions and wound infection (8-10). In open surgery, visualization 
of the surgical field in obese patients is a major problem due 
to extensive of adipose tissue. In order to overcome this prob-
lem, larger incision is required. Obese patients suffer more pain 
and restriction for longer time due to large abdominal incision. 
Therefore, there is increased risk of atelectasis and other pulmu-
nary complications in these patients (11,12). Moreover, obesity 
causes increased risk of wound infections as adipose tissue is 
hypoperfused and poorly oxygenated (13). Prolonged hospital-
ization is mostly due to worse perioperative and postoperative 
complications.

The aim of this study was to evaluate surgical outcomes of lap-
aroscopic transperitoneal adrenalectomies performed in obese 
and non-obese patients.

MATERIAL and METHODS

In all patients, indications for surgery were according to the 
American Endocrine Surgeons and Endocrinologs guidelines; 
adrenal incidentalomas larger than 4 cm in diameter, function-
al tumors of any size (Cushing’s syndrome, pheochromocyto-
ma, Conn’s syndrome or sex hormone producing tumor), and 
solitary adrenal metastases. Exclusion criteria included patients 
deemed high risk for laparoscopy by anesthesia and malignant 
tumors with radiological evidence of invasion of surrounding or-
gans and tissues.

In this study, we divided the patients into 2 groups according 
to BMI: non-obese group (BMI< 30 kg/m²) and obese group 
(BMI≥ 30 kg/m²). All patients were assessed for the following pa-
rameters: demographics, indication for operation (preoperative 
diagnosis), tumor location, size, operation time, peroperative 
complications, conversion to open surgery, postoperative com-
plications, hospital stay and postoperative histology.

Surgical Technique

A lateral transabdominal technique was used for all laparoscopic 
adrenalectomies. The patients were placed in a lateral decubitis 
position with the tumor side up and the table flexed between 
the 12. rib and iliac crest. Four trocars were used for right-sided 
adrenalectomies (Figure 1), three trocars were used in almost all 
patients for left-sided adrenalectomies (only one patient needed 
four trocars) (Figure 2). A thirty-degree laparoscope was used in 
all the cases and pneumoperitoneum was maintained at 12-14 
mmHg by insuflation with carbon dioxide (CO

2
). On the right 

side, the right lobe of the liver was mobilized to expose the in-
ferior vena cava, and the triangular ligament was divided before 
placement of a liver retraction. Sharp and blunt dissection starts 
at the medial to the lateral edge of liver. Precaution is necessary 
to the vena cava inferior due to short course of adrenal vein. For 
the left sided adrenal gland tumor, the spleen, splenocolic liga-
ment, and splenorenal ligament were dissected, and the tail of 
pancreas was mobilized to the medial on left side. Care is neces-
sary to differentiate (not confuse) adrenal with the tail of pancre-
as because of similar tissue appearance, especially in obese pa-
tients. All specimens were placed in an endobag to be removed.

Figure 1. Trocar placement of right adrenalectomy.
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Statistical Analysis

Data analysis and management were performed using SPSS for 
Windows ver. 21.0 software program (SPSS Inc., Chicago, IL). The 
data are expressed as mean ± standard deviation or number (%). 
Differences between parameters were compared with the Fish-
er’s exact test, Chi-square test (χ²) and Mann-Whitney U test. All p 
values <0.05 were considered statistically significant. 

RESULTS

A total of 65 patients (44 females and 21 males) underwent lap-
aroscopic transperitoneal adrenalectomy. Patients were divided 
into two groups according to the BMI; non-obese (BMI< 30) 
and obese group ≥30 kg/m². The study included thirty (46.1%) 
patients in the non-obese group and 35 (53.9%) patients in the 
obese group. Mean age of the obese and non-obese group were 
53 (±9.9) and 47.6 (±14.7) years, respectively. Mean tumor size of 
the obese group was 4.7 (±1.8) cm and 4.7 (±2.8) cm of the non-
obese group. Preoperative diagnoses were Conn’s and Cushing’s 
syndrome (41 out of 65, 63%) in most of the patients. There were 
25 and 32 comorbidities in the non-obese and obese group re-
spectively, most of these comorbidities were hypertension and 
diabetes mellitus (Table 1).

There was no statistically significant difference between the 
obese and non-obese groups when we compared operation 
time, peroperative complication and length of hospital stay. 
Mean operative time was 90.5 ± 21.4 minutes in the non-obese 
group and 100 ± 24 minutes in the obese group. In the non-
obese patients group, four peroperative complications (major 
bleeding from surgical field) occured, and in one patient conver-
sion to lapatoromy was needed due to bleeding from right me-
dian adrenal vein. Major bleeding from surgical field was seen in 
five patients from the obese group and in two patients (of these 

patients) we performed laparotomy due to inferior vena cava 
injury and intractable adrenal artery bleeding. The rate of con-
version to laparotomy was 11.4% in the obese group and 3.3% in 
the non-obese group. The reasons of conversion to laparotomy 
were dense adhesions in two patients, profuse bleeding in two 
patients (one in non-obese and the other in obese group) and 
inferior vena cava injury in one patient. In patients who were 
converted to laparotomy, surgery was completed without any 
intraoperative mortality. In four obese patients, pleural effusion 
(two patients), deep vein trombosis, and major postoperative 
hemorrhage requiring blood transfusion were seen as postop-
erative complications. Only one patient in the non-obese group 
needed blood transfusion postoperatively.

There was a statistically significant difference between two 
groups for postoperative complications (p< 0.031). Postopera-
tive complications were classified according to the Clavien-Din-
do classifications. According to Clavien-Dindo classification; in 
the non-obese group, one patient had class 2 (blood transfu-
sion), in the obese group, seven patients had class 2 (three blood 
transfusuions, two pleural effusions, one upper extremity micro-
emboli and one deep vein trombosis) and one patient had class 
five complication. Although all patients were given deep vein 
thrombosis prophylaxis and anti-embolic stockings, one patient 
in the obese group died due to cardiopulmonary arrest (Table 2).

Postoperative histopathological diagnoses are listed in Table 3. 
Cortex adenoma was reported in most of patients (17 patients 
(56.6%) in non-obese and 28 patients (80%) in obese group). 
There was a case of cortex carcinoma in each group. Three pa-
tients, who previously underwent pneumonectomy for lung 
cancer, had radiologically confirmed isolated adrenal metasta-
sis. These three pateints were in the non-obese group, and their 

Figure 2. Trocar placement of left adrenalectomy.
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Table 1. Patients’ characteristics

<30 kg/m² ≥30 kg/m²

p(n= 30) (n= 35)

Age 47.6 ± 14.7 53.0 ± 9.9 0.097

Female 15 29 0.007

Male 15 6

ASA

ASA 2

ASA 3

14

11

23

17

0.072

Tumor location

Right 17 14 0.218

Left 13 21

Tumor size

Conn

Cushing

Cushing + hyperandrogenism

Cushing + cholelithiasis

Pheochromocytoma

Pheochromocytoma + myolipoma

Hyperandrogenism

Incidentoloma

Metastasis

4.7 ± 2.8

8

4

0

1

4

1

1

8

3

4.7 ± 1.8

9

18

1

0

2

0

0

5

0

0.993

Morbidity

No

Yes

5

25

3

32

0.455

ASA: American society of anesthesiologist.

Table 2. Perioperative and postoperative results

Non-obese (n= 30) Obese (n= 35) p

Operation time 90.5 ± 21.4 100 ± 24.0 0.100

Perioperative complications

No

Yes

Bleeding

Vena cava inferior injury

26

4

4

0

30

5

4

1

1.000

Conversion to open surgery

Right 

Left

1

1

0

4

3

1

0.362

Postoperative complications

No

Yes

Clavien-Dindo Class 2

Blood transfusion

Pleural effusion

Microembolism of Upper extremity

Deep vein thrombosis

Clavien-Dindo Class 5

29

1

1

1

0

0

0

0

27

8

7

3

2

1

1

1

0.031

Length of hospital stay, mean ± SD (days) 2.5 ± 1.3 3.1 ± 1.3 0.089
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adrenal metastasis were resected laparoscopically without any 
complication.

DISCUSSION

Over the last few decades, obesity has increased in the world 
posing new surgical difficulties. Obesity is commonly regarded 
a risk factor for surgical complications, even though many stud-
ies have shown contradicting results (14-19).

The difficulties of surgical procedures in obese patients have 
been previously described. There are concerns regarding lap-
aroscopic adrenalectomy (LA) in morbidly obese patients be-
cause of the associated limited working space and increased 
risk of postoperative complications (20). Studies have shown 
comparable peroperative and postoperative results in obese 
versus non-obese patients after laparoscopic operations (lap-
aroscopic appendectomy, cholecystectomy, hernia surgery, 
colorectal surgery and antireflux surgery) (21-25). It is unclear 
why complication incidences vary in LA, this differrence may 
be due to specific organs that are manipulated in the course of 
operation. Particularly, in left-sided adrenal tumors, splenic flex-
ure mobilization is required, which may lead to spleen injury. 
This maneuver may be more difficult in obese patients due to 
increased adipose tissue.

In our study, we used the lateral transabdominal technique. The 
most important advantages of this surgical approach are wide 
surgical field visualization and allowing for the resection of larg-
er adrenal tumors.

The aim of this study was to evaluate peroperative and postop-
erative LA results in obese and non-obese patients. In 51 con-
secutive patients, Erbil et al have found a positive correlation 
between BMI and operating time, postoperative complications 
and hospital stay, suggesting that increased amount of adipose 
tissue is responsible for these findings (26). On the other side, 
Inaishi et al. have found that there were not statistically signifi-

cant differences between obese and non-obese patients in op-
eration time, length of hospital stay, conversion to open surgery 
(16). They have also determined that there were no statistically 
significant diferrences in perioperative and postoperative re-
sults of obese and non-obese patients; however, BMI≥ 25 kg/
m² was the obesity criterion in their study which was a limiting 
factor (16). Dancea et al. have showed no statistically significant 
difference regarding age and operating time, but showed sta-
tistically significant difference in peroperative and early postop-
erative complications between obese and non-obese groups. 
(27). In our study, there was no statistically significant difference 
between groups in operating time, peroperative complications 
and length of hospital stay, but for the postoperative complica-
tions there was statistically significant differrence between the 
two groups. In the obese group, three patients required blood 
transfusion postoperatively (two patients whose operation 
were completed laparoscopically and one patient who needed 
conversion to open) due to massive hemorrhage during oper-
ation. There was pleural effusion in two patients whose opera-
tions were completed through conversion to laparotomy (right 
subcostal incision). These patients reported more pain that 
limited effective respiratory exercise. One of the laparotomy 
patients had deep vein thrombosis possibly due to immobili-
ty. One laparoscopy patient had unexplained microembolism 
of the upper extremity. In the obese group, one patient whose 
operation was completed laparoscopically, had Clavien-Dindo 
class 5 (patient died due to cardiopulmonary arrest) complica-
tion.

In this study, conversion to open surgery was high in the obese 
group, but with rates similar to conversion rates in other relat-
ed studies. In the literatüre, the most common peroperative 
complication of LA is bleeding, which is also the most common 
reported reason for conversion to open surgery (27-29). In our 
study, the reasons of conversion were dense adhesions in two 

Table 3. Postoperative histopathology

<30 kg/m²
(n= 30) 

≥30 kg/m²
(n= 35)

Cortical adenoma 17 28

Cortical adenoma + myolipoma 0 1

Metastasis 3 0

Ganglioneuroma 2 0

Pheochromocytoma 4 2

Pheochromocytoma + Ganglioneuroma 0 1

Cyst 1 1

Cystic lymhangioma 1 0

Myolipoma 1 0

Cortex carcinoma 1 1

Nodular hyperplasia 0 1
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patients who had previously undergoneabdominal surgery, 
laparoscopically intractable hemorrhage in two patients (one 
patient in each of the groups) and one case of inferior vena cava 
injury. In one patient, it was difficult to differentiate the sepa-
rate the tail of the pancreas from left-sided adrenal tumor (2.1 
cm). Before the surgery, surgeons should carefully evaluate the 
patients for previous laparotomies and the adrenal mass size. 
In obese patients, the surgeon may face the challenge of dif-
ferentiating small size adrenal mass from adipose tissue or may 
even confuse the tail of the pancreas with the adrenal tissue of 
similar appearance. Before the resection of the adrenal tumor, 
anatomic landmarks such as pancreatic tail, aorta, medial and 
inferior adrenal artery, renal artery, renal vein should be well 
mapped for left-sided resection. For the right-sided resection, 
inferior vena cava, median, superior and inferior adrenal artery 
and vein should be expored as important anatomic landmarks.

Although the rate of conversion to laparotomy was higher in 
the obese group (n= 4, 11.7%) when compared to the non-
obese group (n= 1, 3.3%), the reasons for conversion to laparot-
omy were not directly related to obesity. Conversion to laparot-
omy was directly linked to obesity in only one patient, in whom 
it was difficult to tell apart the tail of the pancreas and a small 
mass of the adrenal gland obscured by dense adipose tissue. In 
our study, most of the perioperative complications were due to 
previous laparotomy not obesity.

 Our study has several limitations. First, this was a single-cen-
ter study with a retrospective design. Second, there were small 
number of patients causing relatively high conversion rate in 
the obese group. 

CONCLUSION

Obesity has no influence on operation time, preoperative 
complication and length of hospital stay. In obese patients, 
technical difficulties may be encountered during surgery due 
to increased adipose tissue, and postoperative complication ra-
tes may increase. Nevertheless, laparoscopic transperitoneal ad-
renalectomy can be performed safely in obese patients paying 
attention to the management of obesity-related complications.
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Laparoskopik transperitoneal adrenalektomide obezitenin etkisi

Önder Altın, Ramazan Sarı

Kartal Lütfi Kırdar Şehir Hastanesi, Genel Cerrahi Kliniği, İstanbul, Türkiye

ÖZET

Giriş ve Amaç: Laparoskopik adrenalektomi adrenal tümörlerin rezeksiyonu için altın standarttır. Ancak genel cerrahi pratiğinde nadiren rastla-
nılması, öğrenim eğrisinin yüksek olması gibi bazı teknik zorlukları vardır. Bunlara ek olarak, obezite de laparoskopik adrenalektomide bir başka 
sorundur. Biz bu çalışmamızda obezitenin laparoskopik adrenalektomide perioperatif ve postoperatif komplikasyonlara olan etkisini değerlen-
dirmeyi amaçladık.

Gereç ve Yöntem: Çalışmaya Aralık 2008 ve Haziran 2018 tarihleri arasında opere edilen hastalar dahil edildi. Laparoskopik transperitoneal adre-
nalektomi uygulanan toplam 65 hasta vücut kitle indeksine (VKİ) göre iki gruba ayrıldı. Hastaların demografik verileri, perioperatif ve postoperatif 
sonuçlarının kayıtları analiz edilerek gruplar karşılaştırıldı.

Bulgular: Toplam 35 obez ve 30 obez olmayan hasta değerlendirildi. Obez ve obez olmayan hastalar arasında ameliyat süresi, peroperatif komp-
likasyonlar ve hastanede kalış süreleri açısından anlamlı fark yoktu. Ameliyat sonrası komplikasyonlar açısından ise iki grup arasında istatistiksel 
olarak anlamlı bir fark gözlendi (p< 0,031). Obez grubunda dört hastada, obez olmayan grupta ise bir hastada açık cerrahiye geçildi.

Sonuç: Obez hastalarda artan yağ dokusu nedeniyle ameliyat sırasında teknik zorluklarla karşılaşılabilir ve postoperatif komplikasyonlarda artış 
görülebilir. Buna rağmen obeziteye bağlı komplikasyonların yönetimine dikkat edilerek laparoskopik transperitoneal adrenalektomi güvenli bir 
şekilde uygulanabilir.

Anahtar Kelimeler: Adrenalektomi, vücut kitle indeksi, laparoskopi, obezite
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