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ABSTRACT

Purpose: Laparoscopic adrenalectomy, which was performed successfully for the first time in 1992, has become the  preferred  method 
in adrenal surgery especially in adrenal  diseases. In this study, our aim is to compare the demographic and operative data of laparoscopic 
and  open  adrenalectomies  performed in the general surgery clinic of our hospital.

Methods: The records of the patients who were operated in hospital due to a surrenal mass  between  August 2006 and December 2012 
have been  retrospectively assessed. Demographic characteristics  of the patients, such as age, sex, the size and location of tumors were 
included. Surgical  indications were classified in terms of their  radiologic and biochemical investigations. Type of the surgery  (lateral 
transperitoneal laparoscopic or open approach), the incision used in these surgeries (midline, subcoastal and  paramedian), the length of 
operation, the length of hospital stay, postoperative complications and the final pathology results were all examined.

Results: During the afformentioned period, adrenalectomy was performed in 106  patients. Eighty of these patients (%75,4) were 
operated by open and 26 of them (%24,6) by lateral transperitoneal laparoscopic surgery. Subcostal incision was used 61 of 80 patients 
(% 82,4), whereas 17 patients (% 22,9) were operated by midline incision and 2(% 2,7) were by paramedian incision. No mortality 
was encountered. Operation time was statistically significantly shorter in the open group (p<0,0166). Duration of hospital stay was 
statistically significantly longer in  open group (p<0,0083). Hospital stay time was statistically significantly longer in midline incision 
group (p<0,0083). Except for the weight of masses, statistically significant difference was not found between two groups (laparascopic 
and open surgery) in demographic and operative features (age,gender,side,pathological diagnose,size of mass)  releated to postoperative 
complications.

Conclusion: In carefully selected group of patients laparoscopic adrenalectomy offered lesser postoperative hospital stay than the open 
adrenalectomy. The longer operative time can be decreased when more experience is gained in laparascopic adrenalectomy. Laparoscopic 
adrenalectomy should be preferred in adrenal disease as the gold standard in centers with completed learning curve.
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Laparoskopik ve Açık Adrenalektominin Karşılaştırılması

ÖZET

Amaç: İlk olarak 1992 yılında başarılı bir şekilde gerçekleştirilen laparoskopik adrenalektomi adrenal hastalıklarda ilk tercih edilen 
yöntem olmaktadır. Bizim bu çalışmada amacımız; hastanemiz genel cerrahi kliniğinde yapılan laparaskopik ve açık sürrenalektomilerin 
demografik ve operatif sonuçlarını karşılaştırmaktır.

Method: Hastanemizde 2006 Ağustos-2012 Aralık tarihleri arasında genel cerrahi kliniğinde sürrenal kitle nedeni adrenalektomi 
uygulanmış hastaların kayıtları retrospektif olarak incelendi. Hastaların yaş, cinsiyet, tümör boyutu ve lokalizasyon gibi demografik 
özellikleri incelendi. Preoperatif klinik, radyolojik ve biyokimyasal özelliklerine göre operasyon endikasyonları gruplandırıldı. Operasyon 
tipi (lateral transperitoneal laparaskopik veya açık) , operasyonda kullanılan insizyon (median , subkostal , paramedian) , operasyon 
süreleri , ameliyat sonrası hastanede kalış süresi , postoperatif komplikasyon ve patoloji sonuçları incelendi.

Bulgular: Retrospektif olarak incelenen tarih aralığında 106 hastaya  adrenalektomi uygulandı. Opere edilen hastaların 80’ine (%75,4) 
açık cerrahi , 26’sına (%24,6) ise laparaskopik lateral transperitoneal adrenalektomi uygulanmıştır. Açık cerrahi uygulanan 80 hastanın 
61’inde (82,4%) subkostal , 17’sinde (22,9%) median ve 2’sinde (2,7%) paramedian kesi kullanıldığı görüldü. Herhangi bir mortaliteye 
rastlanmadı. Açık cerrahi uygulanan  grupta  operasyon sürelerinin istatistiksel olarak anlamlı kısa olduğu görüldü (p<0,0166). Açık 
adrenalektomi uygulanan hastalarda yatış süresinin istatistiksel olarak anlamlı yüksek olduğu görüldü (p<0,0083) . Median insizyonla 
opere edilen olguların yatış sürelerinin istatistiksel olarak anlamlı yüksek olduğu  görüldü (p<0,0083). Demografik ve operatif özellikler 
(yaş, cinsiyet, taraf, patolojik tanı, kitle boyutu) açısından kitle ağırlığı dışında postoperatif  komplikasyonlarla ilgili iki grup arasında 
(laparoskopik ve açık cerrahi) istatistiksel anlamlı bir fark bulunamadı.

Sonuç: Dikkatlice seçilmiş hasta gruplarında, laparaskopik adrenalektomi açık adrenalektomiye göre daha kısa postoperatif yatış süresine 
sahiptir. Laparaskopik adrenalektomilerde deneyim artıkça daha uzun olan ameliyat süresi kısalacaktır. Öğrenme eğrisi tamamlandığı 
zaman adrenal hastalıklarda laparaskopik adrenalektomi altın standart olarak tercih edilmelidir.

Anahtar Kelimeler: Adrenalektomi; Cerrahi ; Laparoskopi
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Adrenal masses are pathologies that are at high risk 
of malignancy and can be presented with very 
different clinical, laboratory and radiological fea-

tures. Today, there has been a significant increase in the 
introduction of high-tech radiological diagnostic met-
hods and the development of diagnostic tests and the 
detection of adrenal gland masses (1).

Adrenal masses show a fairly deep and well-restricted 
settlement in the abdominal area. These masses can be 
benign or malignant, and hormone active or non-active. 
The separation of benign and malignant adrenocortical 
masses can be difficult (2). During radiological examina-
tions for various reasons not related to adrenal glands, or 
during the laparotomies coincidentally found; in anamne-
sis, physical examination, asymptomatic adrenal masses 
that do not show adrenal mass or adrenal dysfunction 
are called incidentalome. Most of these masses, which are 
detected by chance, are benign lesions (cysts, adenomas) 
and are usually cortical adenomas that are not of disrup-
tive properties and are randomly detected as a result of 
radiological examinations. Incidence ranges from 1.4% to 
8.7% (4.5%).

The masses of the adrenal gland are classified as histo-
pathological adenoma, adrenal gland cancer, pheochro-
mocytoma, myelolipoma, ganglioneuroma, oncocytoma, 
adrenal gland cyst, hemangioma, metastases of the adre-
nal gland and other pathologies (3). In these masses, sur-
gical treatment is applied to lesions, which are thought to 
be hyper secretive or malignant. Today, adrenalectomy is 
recommended on lesions of 5 cm or above, which are de-
tected by abdominal tomography or magnetic resonance 
imaging techniques (4). Laparascopic and robotic surgery 
has been preferred in adrenal gland diseases in the last 30 
years with an increasing rate (5). In this study, the diagnos-
tic methods and surgical treatments of 106 patients who 
had adrenal mass were detected in the General Surgery 
Clinic and underwent adrenalectomies analyzed.

Material & Methods
In our study, 106 patients who were operated due to ad-
renal mass in our hospital general surgery clinic retros-
pectively examined by obtaining approval from the ethics 
committee of our hospital. (11.11.2013/208) Demographic 
information of all patients (age, gender, tumor size, tumor 
weight, localization, adrenal disease) were investigated 
from file records. Also, routine blood and urine hormone 
examinations were recorded and included in the study 
to determine whether the masses were functional for 

patients who were found to have adrenal mass with radi-
ological examinations. Laboratory examinations of blood 
cortisol  and aldosterone values were measured. Cortisol 
levels, valine mandelic acid (VMA), metanephrine and 
nonmetanephrine levels of urine samples of the patients 
were also assessed. All of the masses removed from the 
surgery were histopathologically examined.

The localization and size of the masses were determined 
using radiological examinations such as computed to-
mography (CT) and magnetic resonance imaging (MRI). 
Surgical intervention was performed on masses that were 
hormonally active, larger than 5 cm in diameter, suspec-
ted malignancy or symptomatic. Subcostal, paramedian 
or median incisions were prefered in open adrenalec-
tomy. Laparoscopic interventions were performed with 
a transabdominal lateral approach. Morbidity, operative 
time and length of hospital stay of the patients under-
went surgery were evaluated. Lapararoscopic and open 
surgery subgroups were compared in terms of postope-
rative early and late complications, mortality, and hospital 
stay time.

Statistical Analyses
The data were evaluated using a statistical package for 
the Social Sciences (SPSS) 25 for Windows (SPSS® Inc. 
Chicago, IL, USA program. Comparing categorical data 
between groups, Pearson Chi-Square, and Fisher’s Exact 
test, comparing continuous data between two groups, 
Mann Whitney U, Kruskal Wallis H (post hoc Bonferroni 
corrective Mann Whitney U) statistical analyses were con-
sidered statistically significant.(p<0.005)

Results
One hundred and six patients who had an adrenal mass 
and underwent adrenalectomy were retrospectively eva-
luated. The demographic characteristics, side and durati-
on of the surgery, size and weight of the tumour, hospital 
stay time, number of early and late complications and pre-
operative functional status of the 106 patients are shown 
in Table 1. 

When the indications of the patients were examined, 67 
(63.2%) were operated due to non-functional adrenal 
mass. In the functional patient group, 10 (9.4%) patients 
were diagnosed with cushing syndrome and the other 29 
(27.3%) patients were operated due to symptoms of phe-
ochromocytoma. One of the patients diagnosed with cus-
hing syndrome was radiologically bilateral mass and the 
remaining nine patients were operated due to unilateral 
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Table 1. Age, gender, side, size and weight of mass, operative time, length of hospital stay, imaging techniques, complications and 
preoperative functional status of patients

Surgery Type
Total p

Laparoscopic Open

Gender Male n(%) 8 (7.5%) 34 (32%) 42 (39.6%)
0.288

Female n(%) 18 (16.9%) 46 (4.3%) 64 (60.4%)

Age (years) 47.2±12.55 51.7±12.72 50,61±12,77 0.009

Side

Left  n(%) 12 (11.3%) 26 (24.5%) 38 (35.8%)

0.047Right n(%) 11 (10.3%) 52 (49%) 63 (59.4%)

Bilateral n(%) 3 (2.8%) 2 (1.8%) 5 (4.7%)

Size (cm) 4.67±1.72 6.35±3.07 0.072

Weight (gr) 35.38±26.12 96.67±120.16 0.001*

Operative time (min) 151.19±16.2 133.55±12.2 0.219

Length of hospital stay (day) 4±1.54 5.15±2.33 0.110

Early complication n(%) 0 16 (15%) 16 0.013

Late complication n(%) 0 9 (8%) 9 0.074

Preoperative functional status

Pheochromocytoma (n) 8 (7.5%) 21 (19.8%) 29 (27.3%)

0.789Cushing Syndrome (n) 3 (2.8%) 7 (6.6%) 10 (9.4%)

Non-functional (n) 15 (14.1%) 52 (49%) 67 (63.2%)

Imaging technique

CT 5 (4.7%) 38 (35.8%) 43(40.5%)

MRI 21 (19.8%) 42 (39.6%) 63(59.4%)

CT+MRI 9 (8.4%) 15 (14.1%) 26(24.5%)

cm: centimeter , gr: gram , min :minute, CT: Computerized Tomography, MRI: Magnetic Resonance Imaging

mass. The patient with a bilateral mass was also functio-
nal and unilateral subtotal adrenalectomy was performed. 
Five patients who were operated due to the clinic of phe-
ochromocytoma underwent cortex preserving adrenalec-
tomy. Sixtythree (59.4%) of radiologically detected mas-
ses were on the right and thirtyeight (35.8%) on the left 
as seen on Table 1. No statistically significant difference 
was found between the laparoscopic and open surgery 
groups in terms of demographic characteristics, except 
for the weight of the masses (p <0.005). 

Radiological examination methods used for localization 
of masses are shown in Table 1. Histopathological exa-
mination of sixtyseven patients who were operated due 
to non-functional adenoma revealed that 37 (34.9%) of 
these patients actually have adrenocortical adenoma. The 
pathology results of ten (9.4%) patients who were opera-
ted due to clinical or subclinical Cushing syndrome was 
adenoma. Other pathological diagnoses (adrenocortical 
hyperplasia, malignant epithelial tumor metastasis, mye-
lolipoma, schwannoma, cyst (haemorrhagic, adrenocorti-
cal, endothelial), ganglioneuroma) are shown in Table 2.

80 (75.4%) of the 106 patients detected were open adre-
nalectomy, and laparoscopic lateral transabdominal inter-
vention was preferred for 26 (24.6%). Fifteen (57%) of pati-
ents started laparoscopically were suspended for various 
reasons such as bleeding, insufficent exposure, difficulty 
of manuplation and hemodynamic insatbility. These fifte-
en patients were included in open group for analyses. In 
61 (82.4%) of the 80 patients undergoing open adrenalec-
tomy were subcostal incision, 17 (22.9%) median incision, 
and paramedian incision was preferred in 2 (2.7%).

The mean duration of laparoscopic adrenalectomy was 
151.19±16.27 minutes (min), while the mean time of the 
subcostal incision was 132.93±11.27 min, while the mean 
time of the median incision was 136.12±16.02 min. The 
mean operation time of the two patients who were opera-
ted by paramedian incision was 130.5±3.54 min. A statis-
tically significant difference between the operation times 
of cases according to incision selection (p<0.05). Duration 
of surgery who were operated laparoscopically was sta-
tistically high in the duration of patients with median and 
subcostal incision (p=0.0083)(Table 3). The mean weight 
and size of the masses after histopathological examinati-
on were given in detail in Table 2.
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Table 2. Functional status, average size and weight values of masses and distribution of pathologic diagnoses

Pathological Diagnose
Total

Pheochromocytoma Adrenocortical Adenoma Adrenocortical Carcinoma Other*

Hormone 
Active

Pheochromocytoma 
n (%) 29 (27.3%) 29 (27.3%)

Cushing Syndrome 
n (%) 10 (9.4%) 10 (9.4%)

Nonhormone 
active Nonfunctional n(%) 37 (34.9%) 5 (4.7%) 25(23.5%) 67 (63.2%)

Weight (gr) 124,52±142,02 44,22±43,72 245±165,48 59,1±73,5

Median(Min.-Max.) 65 (23-691) 25 (8-220) 190 (75-450) 40(5-310)

Size (cm) 6,9±2,54 4,83±2,19 9±2,55 6,25±4,7

Median(Min.-Max.) 6,75 (2-14) 4,75 (1,5-14) 9 (5-12) 5,5 (2,5-20)

gr: gram , cm:centimeter, min:minimum, max:maximum
*Other diagnoses; adrenocortical hyperplasia, malignant epithelial tumor metastasis, myelolipoma, schwannoma cyst (hemorrhagic, adrenocortical, 
endothelial),ganglioneuroma 

When file records are examined; in 16 patients (15%) wo-
und infections,  evisseration and postoperative bowel 
obstruction developed within  first thirty days which were 
evaluated as early complications. Eight patients (7.5%) 
developed postoperative wound infection, while posto-
perative bowel obstruction was observed in three pati-
ents (2.8%). One of these three patients also developed 
evisseration (0.9%). Incisional hernias which developed in 
long-term from scars after discharge, were also evaluated 
as late complications. In 9 patients (8.4%) incisional hernia 
was observed during postoperative period. All of the pati-
ents who developed incisional hernia were found to have 
been operated by median incision. Postoperative compli-
cations in early and late periods were observed in surgeri-
es that were performed with a preference of median and 
subcostal incision. Statistically significant difference bet-
ween groups was found in terms of postoperative comp-
lication rates according to incision type (p=0.001) (Table 
4). As a result of the operations, no patients had mortality.

Table 3. Type of incision subgroup and operative time

Operative time (min)

Incision type Time Median Min. Max.

Laparoscopic (n=26) 151,19 148,5 130 195

Median incision (n=17) 136,12 133,0 115 170

Paramedian incision (n=2) 130,5 130,5 128 133

Subcostal incision (n=61) 132,93 132,0 112 160

According to type of operation, a statistically significant 
difference between the length of hospital stay of the pati-
ents (p<0.05). Open surgery group patients hospital stay 
times were found to be statistically significantly higher 
than laparoscopic patients staying in hospital (p=0.012)
(Table 1).

A statistically significant difference between the length 
of hospitalization of cases according to incision subgroup 
(p<0.05). Duration of hospital stay for the patients  opera-
ted by median incision was found to be longer than that 
of patients operated with laparoscopic adrenalectomy 
and subcostal incision(p=0.001)(Table4).

Table 4. Average distribution of  length of hospital stay and 
postoperative complications by incision

Incision type
Stay Time  (day) Postoperative 

complications
P

Mean Median Min. Max. Early
n (%)

Late
n (%)

Laparoscopic 4 3,5 2 9 - -

0,001

Median 
incision

7,12 6,0 2 13 8 
(7.5%)

9 
(8.4%)

Paramedian 
incision

3 3,0 2 4 - -

Subcostal 
incision

4,67 5,0 2 11 8 
(7.5%) -

*Pearson Chi-Square p<0.05
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Discussion
Adrenal masses can be presented with very different cli-
nical, laboratory and radiological data. Furthermore, adre-
nal masses are lesions that carry an approxiamtely 4-12% 
risk of malignancy (6). In many publications, it is observed 
that patients are in the 6th decade (3, 7).

 The incidence of incidental masses found in children is 
more likely to be malignant. It is also known that the risk 
of cancer increases as the size of the mass increases.

4 cm and greater adenomas in the 12,000 autopsy series 4 
cm and greater adenomas 4; 6 cm and greater adenomas 
were rarely reported (8). In our series, the mean size of the 
masses detected in pheochromocytoma is 6.9±2.54 cm 
(2-14cm), the mean size of the masses detected in adeno-
mas is 4.83±2.19 cm (1,5-14cm), the mean size of the mas-
ses detected in adrenal cortical carcinoma 9±2.55cm (5-
12cm), benign reported (Myelolipoma, ganglioneuroma, 
adrenal cyst, schwannoma) was found to have an mean 
size of 6.25±4.07cm (2.5-20cm). In our series, 46 patients 
had a mass of more than 6 cm, and adrenocortical carci-
noma was detected in 4 (8.6%) of these cysts.

Adrenal malignancies are generally large and very few are 
small. Some pathologists also report that size is the most 
important criterion for the differential diagnosis of benign 
or malignant adrenal masses (9). Based on these results 
and the lack of biochemical and imaging methods to 
make benign/malignant separation definitively in adrenal 
tumor, they recommend surgical excision in all nonfunc-
tioning adrenal incidentalomas, taking into account that 
they encounter a high level of malignity (10). In our series, 
adrenocortical carcinoma was found in 5 patients (4.7%) 
and the mean size of these masses was found 9±2.55cm 
(5-12cm).

Among the exact diagnostic criteria are those who think 
that using the dimension can cause serious misconcepti-
ons. Waiting for a small audience to increase in size may 
mean giving time to turn into carcinoma and invasive. 
And once the disease progresses, it will be easier to diag-
nose malignancy. This will not allow early diagnosis and 
radical surgical intervention. Treatment of nonfunctional 
adrenal masses with diameters between 3 and 6 cm is 
controversial. Many surgeons are concerned about the 
follow-up of these masses and recommend surgery (11).

Adrenal malignancies may be cystic. Because some of the 
masses identified as adrenal cysts are pseudocysts caused 

by cystic degeneration in a pathological gland. Some re-
commend the exploration of all adrenal cysts to uncover 
an underlying malignancy (12). The adrenal cyst was de-
tected in 5 patients in our series and no cancer was detec-
ted in the pathological examination of these cases.

Although adrenalectomy can be performed with classical 
open technique in very large tumors that show an inva-
sive environmental tissue with no obvious boundaries, 
and give the image of heterogeneity, recent studies have 
shown the effectiveness of laparoscopic technique in ad-
renal tumors larger than 6 cm and no signs of malignancy.

Besides, laparoscopic surgery can now be performed with 
evolving techniques even in tumors with larger masses 
and surrounding tissue invasion (13). In our study, lapa-
roscopic surgery was performed on unilateral and under 
5 cm masses. However, as laparoscopic experience increa-
ses, it is also thought to be applied in larger tumors.

In the literature, the mean operation time in laparoscopic 
adrenalectomy performed with the transperitoneal app-
roach was 80 to 360 minutes (14). In our series, the du-
ration of  operation of patients undergoing laparoscopic 
intervention was 151.19±16.27 minutes. According to the 
open approach, this difference, which is statistically signi-
ficantly more than that, is thought to depend on our lapa-
roscopic learning curve.

In literature, the transition to open approach in laparos-
copic adrenalectomy is approximately 2% (0-13%)(15). 
The most common causes of exposure are small venous 
bleeding. Also, inferior vein or renal vein injuries may be 
included in this group. Local or vascular invasion due to 
malignancy during laparoscopy is another problem of 
exposure. Other situations include abdominal adhesions, 
organ injuries, diaphragma injury, obesity, massive he-
patomegaly and giant benign tumors (16). In our series, 
15 (36%) of the 41 patients we started laparoscopic were 
suspended and the majority of these cases were intended 
not to increase the complication rate due to lack of expe-
rience in laparoscopy.

The rate of operative complications is 5-10% in laparosco-
pic adrenalectomy performed in experienced centers, and 
this rate is often higher in open adrenalectomy (17). In our 
series, 21 patients (19.8%) developed complications early 
and/or late. Statistically significant difference between 
groups was found in terms of postoperative complication 
rates according to incision type (p=0.001).
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In European and American publications, the mean length 
of hospital stay in the laparoscopic method is 3 days, and 
the open method is 6.5 days on average.(18) In our series, 
patients who underwent open surgery and preferred sub-
costal incision have an mean hospital stay of 4.67±1.76 
days, median incision preferred patients 7.12±3.1 days, 
paramedian incision preferred patients 3±1.41 days, and 
laparoscopic surgery patients have an mean hospital stay 
period of 4±1.55 days. As a result, it can be argued that 
complications can be prevented, and that minimally inva-
sive surgery can achieve its goal in terms of its advantages 
(19, 20).

Conclusion
In selected patient groups, laparoscopic adrenalectomy 
causes shorter postoperative hospitalization time and 
less postoperative complications than open adrenalec-
tomy. Therefore, laparoscopic adrenalectomy preferences 
are increasing day by day, and even in large tumors and 
surrounding tissue invasions, laparoscopy is the first pre-
ferred method.
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