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Кушингов синдром, адренокортикален карцином во 3,� � и ɒванома 
во 3,� �. Пронајдена беше статистички значајна позитивна корелација 
помеѓу ɏТȺ и секреторните надбубрежни тумори �r   0,�2�, S �0,0�) и 

помеѓу пост-супресивното ниво на кортизол и големината на над-

бубрежниот тумор �r   0,��0, S �0,0�). Возраста, симптомите и 'M72 
имаат статистички значително влијание на појавата на туморските 
маси поголеми од � см �S �0,0�). �3,� � од пациентите беа оперирани, 
а другите се следеа. 

Заклучок. Во оваа мала студија со 2� случаи со надбубрежни 
инцидентоломи, 11,� � биле бенигни хиперсекретирачки тумори, а 
само еден пациент �3,� �) имаше малиген тумор. Присуството на 
симптоми, возраста или туморски маси поголеми од � см имаат пого-

лема веројатност да бидат сектеритачки или малигни тумори.  

Кɥɭɱɧи ɡɛɨɪɨɜи� надбубрежни инциденталоми, феохромоцитом, 
„автономна секреција на кортизол“, големина на тумор. 
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Abstract 
 

Objective. Laparoscopic adrenalectomy has rapidly replaced open 

adrenalectomy as the procedure of choice for benign adrenal tumors. The 

aim of this study was to evaluate the long-term results of 105 consecutive 

laparoscopic and open adrenalectomies performed during a period of 14.5 

years at the University Clinic of Urology in Skopje. We aimed to present 

our experience with this procedure. In addition, we compare the� clinical 

outcomes of laparoscopic (LA) vs. the open adrenalectomies (OA) performed 

at our� institution. 

Patients and methods: A retrospective analysis of patients operated 

on for adrenal tumors was conducted. From May 2005 to August 2020, one 

hundred adrenalectomies were performed on 105 patients since laparoscopic 

adrenal surgery was introduced in our country. There were 48 men and 57 

women, aged 23 to 73 years. All patients were assessed regarding their 

demographic data, hormonal� status, operative time, estimated blood loss, 
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complications, size of the tumor, number of patients� requiring blood 

transfusion, hospital stay and conversion to open surgery for LA.  

Results: In 93 patients, the laparoscopic procedure was completed 

successfully. In 12 cases, the laparoscopic procedure was converted to an 

open one. Operative time for laparoscopic adrenalectomies ranged from 45 

to 120 minutes. The average postoperative hospital stays for laparoscopic 

adrenalectomy ranged from 1 to 2 days (1.5 days), versus 5 to 20 days for 

patients who underwent the open or converted procedure. LA proved 

superior to OA,�resulting in less estimated blood loss, shorter operating time, 

shorter time to resumption of oral intake, shorter postoperative hospital 

stay and less analgesic requirements. During the follow-up of 3� to 96 

months, no tumor recurrence and/or metastasis developed. 

Conclusions: Laparoscopic adrenalectomy should be the treatment of 

choice for all benign adrenal tumors. Laparoscopic resection of large 

adrenal tumors necessitates experience in open and advanced laparoscopic 

surgery. Our results concur with other retrospective reviews comparing 

laparoscopic and open�adrenalectomy, demonstrating unequivocal advantages 

in terms of reduced length of hospital stay, blood loss, return of bowel 

function, functional recovery, and post-operative morbidity 

 
Keywords: Adrenal tumors, Laparoscopic adrenalectomy, Laparoscopy 

 

 

Introduction 
 

The surgical approach to the adrenal gland varies widely according 

to the size and the endocrine nature of the tumor, with the anterior tran-

speritoneal, posterior and flank extraperitoneal and thoracoabdominal appro-

aches being preferable in individual cases. The incision of open adrenalectomy 

is quite large, leading to significant postoperative pain that may necessitate 

the use of epidural catheters, with consequent increased wound morbidities, 

cosmetic defect, and longer hospital stay [1, 2]. Morbidity after open 

adrenalectomy has been reported to be as high as 40%, with the mortality 

rate in the range of 2% to 4% [1]. However, the small size of the adrenal 

gland, the benign nature of most adrenal tumors, and the difficulty of 

gaining access to the organ by open surgery, together with the improvement 
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of cross-sectional imaging (CT and MRI) to define the lesion preoperatively, 

make the laparoscopic approach particularly suitable for adrenalectomy [3]. 

Twenty two years ago, Gagner et al. [4] reported their first expe-

rience with the transperitoneal laparoscopic adrenalectomy (LA) in three 

cases of benign adrenal pathology. In the early 1990s, the indications for LA 

included small benign lesions [5], with larger lesions or phaeochromo-

cytomas being approached very cautiously, with malignancy being consi-

dered an absolute contraindication. The indications included various patho-

logical conditions, e.g. aldosterone-producing adenoma, Cushing's disease, 

nonfunctioning adenoma and other rare pathologies (adrenal cyst and 

myelolipoma). The groups in favor of laparoscopic surgery were gaining 

experience rapidly and many early contraindications (e.g. obesity, phaeo-

chromocytoma, large adrenal lesions, previous abdominal surgery and 

malignancy) proved not to be absolute, but rather related to the team's 

surgical skills [6]. 

This type of operation is presently considered to be the ‘standard of 
care” for most adrenal diseases requiring surgery because of its functional 
efficacy and all the typical advantages inherent in minimally invasive 

surgery. More than 20 years after the initial description of this surgical 

procedure we present one of the first LA experiences in the Balkan region, 

with a particular focus on the indications, results, and complications. We 

compare these data with those from open surgeries performed in our 

Institution. In addition, we present a case of giant splenic artery aneurism 

mimicking adrenal tumor, treated successfully by the laparoscopic approach. 

 

Patients and methods 

During the study period, one hundred and five consecutive patients, 

aged from 23 to 73 (an average age of 55 years) underwent unilateral LA 

adrenalectomy in our institution, including 65 right and 40 left sided. 

Abdominal CT and ultrasound were the radiologic tools used for diagnosing 

the adrenal masses, unless otherwise indicated. There were 31 OA per-

formed mostly in the period before LA was introduced. The LA procedures 
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were performed by a few surgeons at the University Clinic of Urology. All 

patients were assessed regarding their demographic data, complete endo-

crinological status, operative time, estimated blood loss, complications, size 

of the tumor, number of patients requiring blood transfusion, hospital stay, 

and conversion to open surgery for LA. The postoperative course was care-

fully reported, especially concerning the time of initial eating and ambula-

tion, as well as any postoperative complications and the length of the 

hospital stay. 

The transperitoneal approach for laparoscopic adrenalectomy was 

used in all cases of LA. The surgical technique was that described by 

Hamilton [7]. We routinely employ a 60° flank position, with the bed 

flexed, in order to elevate the surgical area and to widen the space between 

the costal arch and the iliac crest for adequate port placement. Figure 1 

shows the exact placement of the trocars. We prefer this approach since the 

anatomic landmarks for a safe procedure are well visualized. Our primary 

target was early control of the main adrenal vein. This had two benefits: it 

avoided attacks of hypertension resulting from manipulation of the adrenal 

gland, and it facilitated complete mobilization of the gland, as the adrenal 

vein is the main structure anchoring the gland in place [2]. The exposure of 

the inferior vena cava (IVC) on the right side and the left renal vein on the 

left side was used for early control of the main adrenal vein. On the right 

side, after the liver has been lifted, the posterior peritoneum was incised to 

expose the inferior vena cava and the adrenal gland (Figure 2). Because of the 

small size of the adrenal vessels, vascular endoclips were sufficient for their 

control (Figure 3). The dissection progresses superomedially, laterally, poste-

riorly, and, finally, posteriorly. After the dissection of the adrenal mass was 

completed, it was entrapped in a plastic bag (Figure 4), then retrieved via an 

extended muscle-splitting portside incision. The left sided LA was performed 

mostly using 3 ports, whereas for the right-sided LA we used 4 ports.  

 

147

The laparoscopic procedure was successsfully completed in all cases 

except in 12, which was converted to open surgery primarly for patient 

safety as well as better surgical efficacy.

Operative time for laparoscopic adrenalectomies ranged from 45 to 

120 minutes (median 80 minutes). The average postoperative hospital stay 

for laparoscopic adrenalectomy ranged from 1 to 2 days (mean 1.5 days), 

versus 5 to 20 days in patients who underwent an open or converted 

Figure 1– Flank semilateral position and
exact placement of the trocars (left sided

adrenalectomy

Figure 2 – Incision of the posterior peritone
To expose the inferior vena cava and the

adrenal gland

Figure 3 – Division of the adrenal vein after
dissection and clipping

Figure 4 – Adrenal mass entraped 
in a plastic bag
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procedure. The definitive histopathological diagnosis for LA included: 

Conn's syndrome (17 patients), Cushing's syndrome (33 patients), pheo-

chromocytoma (39 patients), incidentaloma (10 patients) and other tumors 

(6 patients). (Table 1). Another 31 cases were performed via transabdominal 

subcostal approach. The definitive histopathological diagnosis for OA were: 

Conn's syndrome (4 patients), Cushing's syndrome (10 patients), pheo-

chromocytoma (4 patients), incidentaloma (7 patients), malignancy between 

one metastatic RCC (3 patients), suprarenal cyst (2 patients) and oncocy-

toma (1 patient) (Table 1). 

Table 1 

Postoperative histopathological diagnosis 

Histopathology
Laparoscopic

adrenalectomy

Open

adrenalectomy

Conn's syndrome 17 4

Cushing syndrome 33 10

Pheochromocytoma 39 4

Incidentaloma 10 7

Malignancy

(one metastatic

RCC)

x 3

Suprarenal cyst x 2

Oncocytoma x 1

Table 2 

Demographic and operative data 

Laparoscopic

adrenalectom

y

Open

adrenalectom

y

p

Number 105 31

Female/male 57/48 17/14

Size of the tumor (cm) range 4.6 ± 0.4 6.1 ± 0.7 p < 0.5

Mean surgical time (hours) 1.5 ± 0.9 3.7 ± 0.3 p = NS

Blood loss avg (ml) 120 (50–350) 371 (150–450) p < 0.01

Time to resumption of

oral intake (days)
1.9 4.4 p < 0.001

Postoperative hospital

stay (days)
1,5 ± 0.5 8.7± 1.5 p = 0.01
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Discussion 

In the present study we present our initial experience with LA, with 

a particular focus on the indications, results, and complications, comparing 

these data with those from the open surgery performed at the University 

Clinic of Urology. At present, LA should be considered the ‘platinum stan-

dard’ for the treatment of the vast majority of adrenal diseases, including 
malignnancy that is confined to the organ [8]. In addition, LA can be 

performed safely and efficiently in patients with significant comorbidities 

and in patients with large adrenal tumors [9]. In the early series, the ope-

rative times were prolonged, but it quickly became clear that the operation 

was a safe and feasible procedure. Several large single-surgeon and single-

institution studies demonstrated excellent results beyond the initial learning 

curve. For example, Suzuki and associates in 1999 reported 24 compli-

cations among 75 consecutive patients (32%). Five patients (6.6%) were 

converted to open surgery. The operative time was 227 minutes on the left 

and 210 minutes on the right with minimal blood loss [10]. Lezoche and 

colleagues have just recently reported their experience with 214 consecutive 

cases of laparoscopic transperitoneal adrenalectomy with a mean operating 

time of 80 minutes and a mean hospital stay of 2.5 days [6]. There were no 

deaths, 2% of the patient had complications, and 6% underwent conversion 

to open surgery. In our series, the conversion rate (11.42%) is in accordance 

with the literature. The hospitalization period in the first half of our series 

was 2.2 ± 0.3 days. Many of our patients leave the hospital within 2 days 

after successful LA. Likewise, the average surgical time for LA procedures 

was longer in the first half of series than in the later operations (p < 0.03).  

Our results concur with other retrospective reviews comparing lapa-

roscopic and open adrenalectomy, demonstrating unequivocal advantages in 

terms of reduced length of hospital stay, blood loss, return of bowel function 

functional recovery and post-operative morbidity. In contrast, we did not 

achieve any cost savings in the laparoscopic approach; in fact, the charges 

were higher in this group. However, the operative and hospitalization costs 

represent only a fraction of the overall costs attributable to the medical care 

of these patients. Cost savings result from a quicker return to normal 

activities, shorter disability, and rapid return to society as compared to open 
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procedures. These savings may be more difficult to quantitate, however. 

From a technical standpoint, large adrenal masses are difficult to dissect 

laparoscopically. Several authors limit the laparoscopic adrenalectomy to 

lesions less than 6 cm in size, whereas others perform laparoscopic adre-

nalectomy on tumors up to 13 cm in diameter, with no morbidity. Extensive 

experience in advanced laparoscopic techniques and in open adrenal surgery 

are mandatory to manipulate and excise large tumors with a laparoscopic 

approach. 

At present, laparoscopic adrenalectomy for invasive malignant tumors 

is contraindicated. En bloc extensive resections as nephrectomy, hepa-

tectomy, and splenectomy are not well suited to the laparoscopic technique. 

Several cases of laparoscopic adrenalectomy for malignant tumors, followed 

by local recurrence and disseminated abdominal carcinomatosis within a 

few months, have been published. Although most institutions perform open 

procedures for adrenal cancer, the number of laparoscopic adrenalectomies 

carried out for malignant tumors is a notable phenomenon over the past few 

years.   

In conclusion, LA is not easier, quicker or cheaper; nor does it avoid 

the need for general anesthesia. It has taken considerable time and effort in 

the operating room to develop a safe and effective operation procedure. 

Early ligation of the central adrenal vein to facilitate pharmacologic control 

in pheochromocytocma has been emphasized in reports and textbooks. One 

of our patients with an 6 cm pheochromocytoma developed hypertension 

during laparoscopic adrenalectomy, and was successfully treated with hyd-

ralazine. An extensive search of the literature showed that hemodynamic 

instability during surgery has been successfully treated. Other investigators 

sugest that the laparoscopic approach to pheochromocytoma decreases the 

intraoperative release of catecholamines compared to the open technique, 

thereby minimizing the risk of a hypertensive crisis. Laparoscopic adrena-

lectomy is currently the gold standard for all benign adrenal diseases. Our 

series confirms that laparoscopic adrenalectomy is a safe and effective pro-

cedure associated with low morbidity, short hospital stay, and recovery. Ho-

wever, the procedure necessitates experience in open adrenal surgery, advanced 

laparoscopic techniques, and familiarization with new technologies. Careful 
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preoperative planning and support from the endocrinology team minimize 

the occurrence of intraoperative or postoperative complications. 
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procedures. These savings may be more difficult to quantitate, however. 

From a technical standpoint, large adrenal masses are difficult to dissect 

laparoscopically. Several authors limit the laparoscopic adrenalectomy to 

lesions less than 6 cm in size, whereas others perform laparoscopic adre-

nalectomy on tumors up to 13 cm in diameter, with no morbidity. Extensive 

experience in advanced laparoscopic techniques and in open adrenal surgery 

are mandatory to manipulate and excise large tumors with a laparoscopic 

approach. 

At present, laparoscopic adrenalectomy for invasive malignant tumors 

is contraindicated. En bloc extensive resections as nephrectomy, hepa-

tectomy, and splenectomy are not well suited to the laparoscopic technique. 

Several cases of laparoscopic adrenalectomy for malignant tumors, followed 

by local recurrence and disseminated abdominal carcinomatosis within a 

few months, have been published. Although most institutions perform open 

procedures for adrenal cancer, the number of laparoscopic adrenalectomies 

carried out for malignant tumors is a notable phenomenon over the past few 

years.   

In conclusion, LA is not easier, quicker or cheaper; nor does it avoid 

the need for general anesthesia. It has taken considerable time and effort in 

the operating room to develop a safe and effective operation procedure. 

Early ligation of the central adrenal vein to facilitate pharmacologic control 

in pheochromocytocma has been emphasized in reports and textbooks. One 

of our patients with an 6 cm pheochromocytoma developed hypertension 

during laparoscopic adrenalectomy, and was successfully treated with hyd-

ralazine. An extensive search of the literature showed that hemodynamic 

instability during surgery has been successfully treated. Other investigators 

sugest that the laparoscopic approach to pheochromocytoma decreases the 

intraoperative release of catecholamines compared to the open technique, 

thereby minimizing the risk of a hypertensive crisis. Laparoscopic adrena-

lectomy is currently the gold standard for all benign adrenal diseases. Our 

series confirms that laparoscopic adrenalectomy is a safe and effective pro-

cedure associated with low morbidity, short hospital stay, and recovery. Ho-

wever, the procedure necessitates experience in open adrenal surgery, advanced 

laparoscopic techniques, and familiarization with new technologies. Careful 
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preoperative planning and support from the endocrinology team minimize 

the occurrence of intraoperative or postoperative complications. 
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Abstract 

 

Objectives: Bladder cancer is the most common malignancy in the 

urinary system and is associated with high incidence, recurrence, and 

mortality rates. The influence of common smoking and drinking habits on 

the urinary bladder cancer is still controversial. The main goal of our study 

was to identify the association of tobacco smoking and alcohol consumption 

on the tumor characteristics at the time of bladder cancer diagnosis.  

Methods: We have evaluated selected data from 70 patients with 

confirmed urinary bladder cancer regarding their smoking and alcohol 

consumption. The clinicopathological tumor characteristics include: a number 

of vesical tumors revealed at first cystoscopy (single or multiple tumors), 

histopathological grade (G1, G2 and G3) and T-classification stage (binary 

categories: superficial and muscle-invasive).  

Results: The patient's smoking habits were found to be statistically 

significantly associated with the histological grade of differentiation 

(p=0.027) and T-classification (p=0.021). Alcohol consumption was 

associated with the number of primary tumors at the cystoscopy (p=0.042). 
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