Indications for laparoscopic adrenalectomy as a determinant
of the perioperative and postoperative course: a retrospective,
single-centre cohort study
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Abstract

Introduction: Laparoscopic adrenalectomy (LA) is a widely used method for the surgical management of adrenal tumours.
Aim of the research: To compare the perioperative and postoperative course in patients with adrenal lesions based on indica-
tions for LA.

Material and methods: We conducted a retrospective, single-centre data analysis of patients undergoing LA between Janu-
ary 2015 and December 2021. The patients were divided into 4 cohorts, depending on endocrine and oncological indica-
tions: (1) hormonally active tumours, (2) non-functioning tumours measuring < 40 mm with suspected radiologic features,
(3) non-functioning tumours measuring > 40 mm, and (4) metastases. We established our outcomes on clinical characteris-
tics (age, sex, BMI, Charlson Comorbidity Index (CCI), ASA score, smoking history), perioperative data (side, operation time,
blood loss, intraoperative complications, conversion to open surgery, time of drainage, and duration of hospital stay), and
postoperative data (histopathological report, 30-day complication rate).

Results: A total of 140 patients were included in the study. Comparative analysis of the groups showed differences in ASA
score, smoking history, and CCI. The mean operating time was 112 min, and it was significantly longer in the group of pa-
tients with adrenal metastases (149 min, p = 0.002). Intraoperative complications were observed in 5 (3.6%) patients, conver-
sion to open surgery was performed 3 times (2.1%). No life-threatening complications were observed in the postoperative
period.

Conclusions: LA is a safe method of surgical treatment of adrenal tumours. Removal of adrenal metastases is an advanced
laparoscopic procedure that requires an experienced surgeon. The course of treatment depends on the qualification and
preparation of patients for the procedure by a multidisciplinary team.

Streszczenie

Wprowadzenie: Adrenalektomia laparoskopowa jest powszechnie stosowana metoda chirurgicznego leczenia guzéw nad-
nerczy.

Cel pracy: Poréwnanie przebiegu okotooperacyjnego i pooperacyjnego u pacjentéw z guzami nadnerczy poddanych adre-
nalektomii laparoskopowej w zaleznosci od wskazan do zabiegu.

Material i metody: Przeprowadzono retrospektywna, jednoosrodkowa analize danych pacjentéw poddanych laparoskopo-
wej adrenalektomii od stycznia 2015 roku do grudnia 2021 roku. Pacjentéw podzielono na 4 kohorty na podstawie endokry-
nologicznych i onkologicznych wskazan do zabiegu, ktére obejmowaty: 1) guzy aktywne hormonalnie, 2) guzy niewydzie-
lajace < 40 mm o podejrzanych cechach radiologicznych, 3) guzy niewydzielajace > 40 mm, 4) przerzuty. Analizie zostaly
poddane: cechy kliniczne (wiek, pte¢, BMI, wskaznik Charlson Comorbidity Index (CCI), grupa w skali ASA, nikotynizm),
dane okotooperacyjne (strona operowana, czas operacji, utrata krwi, powiklania $rédoperacyjne, konwersja, czas drenazu
i hospitalizacji) oraz dane pooperacyjne (wynik histopatologiczny, powiktania).
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Wyniki: Do badania wiaczono 140 pacjentéw. Analiza poréwnawcza badanych grup wykazata réznice w zakresie ryzyka
okotooperacyjnego wedtug skali ASA, odsetka palaczy tytoniu i wskaznika predykcyjnego CCI. Sredni czas operacji wynidst
112 min i byt istotnie dtuzszy u pacjentéw z przerzutami do nadnerczy (149 min, p = 0,002). Powiktania srédoperacyjne
stwierdzono u 5 (3,6%) pacjentéw, natomiast konwersje do operacji otwartej wykonano trzykrotnie (2,1%). Nie odnotowano

zagrazajacych zyciu powiktart w okresie pooperacyjnym.

Whnioski: Laparoskopowa adrenalektomia stanowi bezpieczng metode chirurgicznego leczenia guzéw nadnerczy. Usuwanie
zmian przerzutowych do nadnerczy jest zaawansowana operacja laparoskopowa i wymaga duzego doswiadczenia operato-
ra. Przebieg leczenia zalezy od odpowiedniej kwalifikacji i przygotowania pacjentéw do zabiegu przez zesp6t wielodyscy-

plinarny.

Introduction

Although the history of adrenal surgery dates
back to the beginning of the 20™ century, it was in
1992 when Michael Gagner successfully performed
and reported the first laparoscopic adrenalectomy
(LA) via a lateral transperitoneal approach [1]. Since
then, minimally invasive LA has become the standard
of care for treating surgical adrenal diseases, due to
its safety, feasibility, and cost-effectiveness [2—4]. Be-
cause the surgical management of adrenal patholo-
gies is of interest to urologists, and oncological and
paediatric surgeons, a variety of surgical techniques
and approaches have been developed. Although
the procedure is regarded as relatively safe, in 2019
the European Society of Endocrine Surgeons (ESES)
recommended that adrenal surgery should be contin-
ued only in high-volume centres, with the involve-
ment of an integrated multidisciplinary team per-
forming at least 6 cases per year [5]. The widespread
use of robotic technology led to the development
and standardization of robot-assisted adrenalectomy
[6]. However, to date, robotic surgery, with its higher
cost as the most significant drawback, has not substi-
tuted LA as the gold standard of surgical management
of adrenal diseases [7-9]. Surgical treatment should be
offered to patients with adrenal incidentaloma when
imaging examinations suggest a malignant lesion or
when there is hormonal activity [7, 10-12]. Endocri-
nological indications to LA include suspected pheo-
chromocytoma, as well as adrenal tumours in pa-
tients with ACTH-independent Cushing’s syndrome,
primary hyperaldosteronism, or hyperandrogenic
syndrome [10-12]. The main oncological indication
is a tumour that does not meet the imaging criteria
of benign adrenal adenoma, regardless of the size.
According to the recommendations of the European
Society of Endocrinology, a tumour with a diameter
< 4 cm with benign imaging features does not require
surgery. However, given the clinician’s or patient’s
uncertainty about the increasing incidence of malig-
nancy of the larger the mass, surgery may be consid-
ered in lesions > 4 cm, even if imaging characteristics
suggest a benign nature of the mass, allowing for an
individualized approach [11]. There are differences
in recommendations regarding the laparoscopic
method, which is suggested for lesions < 8 cm [7, 10]
or even smaller < 6 cm [11]. However, a clearly bor-

derline size of adrenal tumour for LA has not been
established. Caution should be exercised on attempt-
ing a LA approach for benign adrenal masses > 10 cm
due to the limitations of laparoscopic equipment [12].
LA is recommended in adrenal masses with radiologi-
cal findings suspicious of malignancy but without evi-
dence of local invasion. It also refers to patients with
isolated adrenal metastases, in whom surgery gives
favourable outcomes and durable survival [13]. Open
adrenalectomy remains the gold standard of surgical
management for adrenocortical carcinoma as well as
adrenal masses with signs of local invasion [7, 10, 11,
14-16].

Aim of the research

The aim of this single-centre study was to com-
pare the perioperative and postoperative course based
on different indications for transperitoneal LA in this
heterogeneous group of patients.

Material and methods

In this cohort study, we conducted a retrospec-
tive data analysis of 172 patients undergoing LA
at a single academic medical centre between Janu-
ary 2015 and December 2021. Institutional Review
Board approval was not necessary because these
procedures were clinically indicated and all patients
signed a standard informed consent form for sur-
gery. Written consent was waived due to the retro-
spective design of the present study. The procedures
of LA during simultaneous laparoscopic radical ne-
phrectomy were not considered in this evaluation
(n = 29). Patients who underwent bilateral simultane-
ous adrenalectomy (n = 3) were also excluded from
this analysis. All patients were consulted by an endo-
crinologist and an anaesthesiologist prior to surgery.
Pre-operative workup included imaging studies (com-
puted tomography (CT) and, in selected cases, mag-
netic resonance imaging (MRI) or positron emission
tomography (PET)), hormonal evaluation, as well as
pharmacological preparation when required. The pa-
tients were divided into 4 cohorts depending on en-
docrine and oncological indications to the procedure,
which included the following: (1) hormonally active
tumours, (2) non-functioning tumours measuring
<40 mm in diameter if suspected features in radiolog-
ic studies were observed, (3) non-functioning tumours
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measuring = 40 mm in diameter, and (4) metastases.
Patients with tumours measuring > 100 mm in diam-
eter (hormonally active and non-functioning tumours
as well as metastases) and with high suspicion of pri-
mary malignancy and local invasion were offered
open adrenalectomy in the Department of Oncologic
Surgery and were excluded from the study. We anal-
ysed the clinical characteristics (age, sex, body mass
index (BMI), Charlson Comorbidity Index (CCI) [17],
American Society of Anesthesiologists (ASA) score,
smoking history), preoperative size of the tumour
(maximal size in imaging studies), perioperative data
(side, operation time, blood loss, intraoperative com-
plications, conversion to open surgery, time of drain-
age, and duration of hospital stay), and postoperative
data (histopathological report, 30-day complication
rate). Patients diagnosed with pheochromocytoma
underwent genetic evaluation after surgery.

Statistical analysis

The data were collected and stored using Micro-
soft Excel. Continuous and ordinal variables were ex-
pressed as the mean (standard deviation) or median
(interquartile range) for normally and non-normally
distributed variables, respectively. Categorical data
were presented as the number of patients and per-
centages. Group comparisons were performed using
the Fisher exact test or y? test for qualitative variables
and Welch’s t test for quantitive, normally distributed
variables, and Welch’s ANOVA test was used for quan-
titive, non-normally distributed variables. The effect
size was measured with partial omega square (? ), ep-
silon square (g2, ), or Hedges’g formula. Statistical
significance was set at p < 0.05, which was calculated
using Holm’s correction method for multiple compar-
isons. Data were analysed using R statistical language
(version 4.1.1; R Core Team, 2021) [18].

Results
Baseline characteristics

The presented analysis of the study group in-
cluded 140 patients, and 56.4% were female. Mean
age of all patients was 56.7 years (58.2 for female and
54.7 for male). CT was the most common imaging
study performed in the primary evaluation (7 = 126).
MRI and PET were used mostly as additional differen-
tial tests (Figure 1). The mean (SD) size of the lesion
evaluated in pre-operative work-up was 37.3 (17.2)
mm, ranging from 7 to 90 mm. We conducted compar-
ative analysis of 4 cohorts depending on indications to
the procedure: (1) hormonally active tumours (n = 64),
(2) non-functioning tumours measuring < 40 mm in
diameter if suspected features in radiologic studies
were observed (7 = 25), (3) non-functioning tumours
measuring > 40 mm in diameter (# = 30), and (4) me-
tastases (n = 21). Baseline characteristics of the study
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Figure 1. Type, number and sequence of performed imag-
ing studies

groups are presented in Table 1. There were no sig-
nificant differences between cohorts in terms of mean
age, sex, and BMI. Prior to surgery, the physical status
of the majority of patients in group 3 was ASA 2, while
those with metastatic lesions (group 4) were assessed
mainly as ASA 3. In other groups there was no signifi-
cant difference in terms of ASA physical status. CCI,
which predicts the 10-year risk of mortality in patients
with multiple comorbidities, was significantly higher
in the metastatic group (p < 0.01; ©’, = 0.59, large ef-
fect size). There was a significantly greater percentage
of active smokers in the group of patients with non-
secreting tumours > 40 mm than in the group of pa-
tients with hormonally active tumours, which was
represented mostly by non-smokers and past smokers
(p = 0.003) (Figure 2).

Perioperative data

Our analysis revealed 79 left-sided transabdomi-
nal lateral laparoscopic adrenalectomies, and 61 pa-
tients had a surgery on the right side. The mean (SD)
total operation time of LA was 112.1 (38.1) min, rang-
ing from 50 to 255 min. In 5 patients, we performed
additional procedures due to the occurrence of LA
(e.g. renal cyst marsupialization, removal of the ret-
roperitoneal suspected lymph node). The duration
of surgery was not specified in 7 cases. These 12 pa-
tients were excluded from the assessment of the op-
erative time. The mean volume of intraoperative
blood loss was 31.2 ml, and in 77.9% of patients it was
described as negligible. Damage to a small section
of the adrenal surface during surgery was reported
in 12 (8.4%) cases, which did not affect the haemody-
namic status of the patients as well as the radicality
of the resection. Intraoperative complications were
described in 5 (3.6%) patients, and they involved
damage to the tumour vessels, inferior vena cava, and
the tail of the pancreas. Three (2.1%) patients required
conversion to open surgery due to excessive bleeding,
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Table 1. Comparison of 4 cohorts depending on indication to the procedure: (1) hormonally active tumours, (2) non-
functioning benign tumours measuring < 40 mm in diameter if suspected features in radiologic studies were observed,
(3) non-functioning benign tumours measuring > 40 mm in diameter, and (4) metastases

Parameter All patients  Group 1 Group 2 Group 3 Group 4  P-value
n =140 n = 64 n=25 n =30 n=21
Demographics:
Age [year] 56.7[13.6] 54.1[14.5] 60.0[12.9] 55.3[12.9] 62.1[11.7] 0.04
Gender [male] 61 (43.6) 29 (45.3) 7 (28.0) 13 (43.3) 12 (57.1) 0.24
Body mass index [kg/m?] 279[48] 27.4[49] 29.0[5.0] 28.2[46] 279[41] 063
Medical history:
Charlson Comorbidity Index 5.2 [2.6] 4.2[2.0] 5.5 [2.5] 4.41[1.4] 9.0[2.1] <0.01
Smoking history: 0.013
Non-smokers 32 (23.7) 8 (12.9) 6 (24.0) 14 (50.0) 4 (20.0)
Former smokers 27 (20.0) 16 (25.8) 3(12.0) 2(7.1) 10 (50.0)
Active smokers 76 (56.3) 38 (61.3) 16 (64.0) 12 (42.9) 6 (30.0)
ASA score: 0.012
1 4(2.9) 2 (3.1) 1(4) 1(3.3) 0 (0.0)
2 67 (47.9) 30 (46.9) 11 (44) 21 (70.0) 5 (23.8)
3 65 (46.4) 31 (48.4) 12 (48) 6 (20.0) 16 (76.2)
4 4(2.9) 1(1.4) 1(4) 2 (6.7) 0 (0.0)
Preoperative size of the tumour [mm] 37.3[17.2] 32.5[16.8] 28.4[8.1] 53.3[13.5] 39.0[16.3] < 0.001
Perioperative data:
Side [left] 79 (56.4) 30 (46.9) 16 (64.0) 18(60.0) 15(71.4)  0.169
Operation time [min] 112.1[38.1] 104.0 [29.4] 101.7 [38.5] 110.3[34.5] 149.0[46.1] 0.002
Blood loss [ml] 0 {0-0} 0{0-0} 0 {0-0} 0{0-0}  0{0-100}
Intraoperative complications [if any] 5 (3.6) 2(3.1) 1(4.0) 0 (0.0) 2 (9.5) 0.17
Conversion to open surgery 3(2.1) 1(1.6) 0 (0.0) 0 (0.0) 2 (9.5)
Postoperative data:
Drainage [day]: 0.217
1 29 (20.7) 11 (17.2) 8 (32.0) 7 (23.3) 3(14.3)
2 94 (67.1) 46 (71.9) 14 (56.0) 18 (60.0) 16 (76.2)
3 13 (9.3) 6 (9.4) 2 (8.0) 5(16.7) 0 (0.0)
4 4(2.9) 1(1.6) 1(4.0) 0 (0.0) 2 (9.5)
Length of stay [day] 3.3[1.1] 3.2 [1.0] 3.2 [1.0] 3.2[1.1] 3.7 [1.4] 0.38
Complication 30-day [if any] 15 (10.7) 7 (10.9) 3(12.0) 2 (6.7) 3 (14.3)

Values are presented as mean [standard deviation], median {interquartile range} or number (percentage); ASA score — American Society
of Anesthesiologists physical status classification.

pancreatic tail injury, and suspected tumour throm-
bus extension into the renal vein of a solitary kidney.
67.1% of patients required drainage of the operated
area for 2 days. The mean (SD) length of hospitaliza-
tion was 3.3 (1.1) days. During hospitalization, 15 pa-
tients were consulted by endocrinologists to adjust or
introduce hormonal substitution or further treatment

depending on indication to the procedure (e.g. pa-
tients suspected of pheochromocytoma or metastasis
to the only remaining adrenal gland.

Welch’s ANOVA test revealed that surgeries of me-
tastases lasted significantly longer (149 min, SD 46.1)
in relation to other cohorts (p = 0.002, »?, = 0.22, large
effect size) (Figure 3). When comparing groups, there
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were no significant differences in terms of side of oper-
ated adrenal gland, blood loss, intraoperative and 30-
day postoperative complications, length of drainage,
and duration of hospitalization. Our analysis showed
that performing additional imaging studies prior to
surgery did not reduce the rate of intra- and postop-
erative complications or the length of hospital stay.

Tumour characteristics and postoperative
data (30 days after surgery)

In total 64 patients were diagnosed with the func-
tioning tumours, including 40 pheochromocytomas.
The most common histopathological diagnosis was
adenoma (7 = 52). In 21 cases adrenal glands were
affected by metastases of different origin, most of-
ten renal cell carcinoma (rz = 18). There were isolated
cases of patients diagnosed with primary malignan-
cies such as adrenal cortical carcinoma, sarcoma, and
lymphoma (Table 2).

The assessment of postoperative morbidities within
30 days after surgery (30-d) was done using the Cla-
vien-Dindo Classification (CDC) [19]. A total of 23 com-
plications were reported in 18 patients during the pe-
riod under review. The most serious complication was
an evisceration, corresponding to CDC grade IIIb,
which occurred in 1 patient. Our analysis showed that
2 patients experienced cardiovascular events, including
exacerbation of coronary artery disease and cardiac ar-
rhythmia. During the outpatient visit with histopatho-
logical results, patients were referred for further endo-
crine follow-up including observation, hormonal tests,
or adjuvant treatment. Genetic evaluation showed that
pheochromocytoma was a part of multiple endocrine
neoplasia syndrome (MEN) in 5 of the 40 patients. All
of them were affected by MEN2a syndrome, including
a pregnant woman who underwent successful surgery
in the second trimester.

Medical Studies/Studia Medyczne 2023; 39/4

315

300

250

200

110.33

104.04 101.67

Time [min]
G
o
1
L

100+

504

Hormonally Non-functioning Non-functioning Metastasis

active benign tumour tumour (n=20)
tumour measuring measuring
(n=57) <40 mm >40 mm

(n=21) (n=30)

Study cohorts

® Mean operation time [min]

Figure 3. Operation time in compared cohorts

Table 2. Tumour characteristics (number of tumours)

Histopathology Number
of tumours
Adenoma: 52
Non-functioning 28
Autonomously cortisol-secreting 2
Aldosterone-secreting 21
Androgen-secreting 1
Nodular hyperplasia 2
Myelolipoma/angiomyolipoma 7
Cyst 3
Ganglioneuroma 3
Haemangioma 4
Teratoma 1
Other 4
Pheochromocytoma 40
Adrenocortical carcinoma 1
Sarcoma 1
Lymphoma 1
Metastasis: 21
Renal cancer 18
Colon cancer 1
Lung cancer 2
Discussion

Laparoscopic method is reasonable for most ad-
renal tumours requiring surgical resection and is
regarded as a point of reference in adrenal surgery.
Although many international and national scientific
societies recommend the choice of laparoscopic access
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based on the experience of the surgeon, it is estimated
that 85% of health centres, including ours, perform
lateral transperitoneal LA [4, 7, 10]. Our department
meets the criteria of a high-volume centre as defined
in the consensus statement of the European Soci-
ety of Endocrine Surgeons. The results of our study
showed that LA is a feasible, safe, and repetitive pro-
cedure with a low complication rate.

Taking into consideration the variety of indica-
tions for LA in this heterogenous group of patients,
the essential role of the multidisciplinary team, in-
cluding urologists, surgeons, endocrinologists, and
anaesthesiologists, in the qualification of patients for
surgery should be emphasized. This refers particu-
larly to a group of patients with pheochromocytoma,
who are at high risk of intraoperative haemodynamic
instability [10, 20, 21]. The cooperation of the mul-
tidisciplinary team minimized the cardiovascular
30-day complications (1.4%) and contributed to the
survival of all operated patients (mortality rate 0%).

According to the recommendations of the Euro-
pean Society of Endocrinology, the most important
aim of imaging studies is to assess the risk of adrenal
tumour malignancy, and CT is indicated as the initial
imaging tool [10-12]. If the image of an adrenal tu-
mour is inconclusive in this examination and the tu-
mour does not show hormonal activity, other imaging
tests are required. The main oncological indication
for adrenal incidentaloma surgery is a tumour that
does not meet the imaging criteria of benign adrenal
adenoma (density in unenhanced CT over 30 HU,
contrast medium washout < 50% in the 10" min, or
lack of lipids in MRI), irrespective of its size [10, 11].
Regarding the indications for surgery of adrenal in-
cidentalomas, tumour size was a subject of debate,
the conclusion of which was to establish an arbitrary
cut-off point below which lesions < 4 cm with benign
radiologic features did not require surgical treatment
[11]. However, the risk of malignancy and of pheo-
chromocytoma increases with increasing tumour
size. Surgery may be considered as an individual ap-
proach in larger lesions (> 4 cm) even if imaging char-
acteristics suggest a benign nature of the lesion. Our
analysis showed no significant differences in periop-
erative and postoperative course in cohorts (group
2 and 3) differing in tumour size based on the arbi-
trary cut-off point (4 cm). Therefore, this factor should
not be considered as influencing the decision to treat
lesions > 4 cm with benign imaging features. This is
consistent with the results of another study in which
the risk of intraoperative and postoperative complica-
tions was independent of tumour size [22].

Adrenocortical carcinoma (ACC) is a rare endo-
crine malignancy with poor prognosis. Patients with
lesions highly suspected of primary malignancy were
treated in the Department of Oncologic Surgery and
were excluded from this analysis. However, because

Jarostaw Jaskulski

the final diagnosis is based on histopathological re-
sults, our study showed 3 laparoscopically removed
primary malignant lesions, including sarcoma, lym-
phoma, and R1 resection of ACC, requiring further
oncologic treatment. Although a minimally invasive
approach for small tumours suspected of malignancy
can be considered in experienced high-volume cen-
tres, open adrenalectomy remains the gold standard
of surgical management for ACC to achieve RO resec-
tion [7, 14-16].

Adrenal glands are common sites of metastases
in patients with advanced cancers. The incidence
of these lesions in adrenal incidentalomas is generally
estimated at 5-7% (range 0-21% in surgical series).
The adrenalectomy is indicated when the adrenal le-
sion is isolated and the primary tumour has been, or
can be, removed [11, 13]. Large autopsy studies identi-
fied breast carcinoma, melanoma, and lung carcinoma
as primary malignant disorders with the highest per-
centage of metastases to adrenal glands (58%, 50%,
and 42%, respectively) [23]. The largest published
study describing the localization of metastases from
renal cell carcinoma (RCC) puts the adrenal gland in
the fifth place with a frequency of 6-10% depending
on the subtype of RCC [24]. Spartalis et al. [25] per-
formed a meta-analysis of 87 original studies involv-
ing 660 patients, showing that among metastatic adre-
nal lesions treated surgically, lung and renal cancers
were the most common primary origins. Metastases
are often detected in patients who are followed up
after treatment for pre-existing cancer. As our study
presented, renal cell carcinoma (especially clear cell
and papillary subtypes) constituted about 85.7%
of the histopathological diagnoses of resected meta-
static lesions. This result may be explained by the sys-
tematic outpatient follow-up and imaging tests in
patients after surgical treatment of RCC in our depart-
ment (in accordance with the guidelines of the Euro-
pean Association of Urology). As presented, the co-
hort with adrenal metastases had significantly worse
10-year predictive survival based on the Charlson
Comorbidity Index (p < 0.01) and longer mean opera-
tive time (p = 0.002) compared to patients operated
on for other indications. Thus, metastatic lesions are
the most surgically challenging indication for LA.
However, the studies available in the literature have
shown little or no increase in operative time in case
of metastatic lesions [26, 27].

The mean duration of transabdominal LA in our
analysis was 112.1 min. This is comparable to large sur-
gical studies, in which the mean operative time ranges
from 84 to 146 min [1, 2, 8, 9, 27-31]. In the literature,
the overall conversion rate to open surgery is reported
to be between 0 and 5.6% [1-3, 8, 26-31]. Malignancy,
tumour size, and obesity were identified as risk factors
of conversion [26, 29, 31]. The results of our analysis
showed that intraoperative change to open approach
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was necessary in 3 patients (with histopathological di-
agnosis of pheochromocytoma and metastases of RCC
origin), corresponding to a conversion rate of 2.1%.
However, we did not observe any significant 30-day
complications in these cases. The average rate of peri-
operative complications of LA reported in the literature
ranges from 0 to 18.6%, with bleeding being the most
frequent complication [2, 8, 20, 26, 27, 29, 30]. The ob-
served complication rate of 5.6% in our analysis is in
line with the above studies. In Alberici et al. [31], pre-
operative «difficulty score’ nomograms were proposed
to predict a complicated perioperative course, reflect-
ing such critical events as conversion to open surgery
and prolonged operative time. Although it requires
further external validation, the use of nomograms can
be an additional measurement in preoperative assess-
ment to help with appropriate qualification of patients
and reduce adverse events during surgery.

The widely used Clavien-Dindo classification
(CDC) was implemented to evaluate complications in
an objective, simple, and reproducible manner. Our
analysis showed that postoperative complications oc-
curred in 12.9% of patients, and in most cases they
were mild (CDC < 3). Only 1 patient had a CDC grade
IIIb complication (evisceration), which is the cut-off
point above which the most severe complications are
found. There were no life-threatening complications
requiring intensive-care unit management (grade IV),
and the mortality rate (grade V) in our study was 0%.
It is comparable with the results of other centres, in
which the mortality rate ranges from 0% to 1%, which
is undeniable proof of the safety of LA [1-3, 27-30].

The main limitation of this single-centre study is its
retrospective nature. Our data concerned transabdom-
inal laparoscopic adrenalectomies performed more
than a decade after the first procedure of this type in
our centre. This may have affected peri- and postopera-
tive outcomes, including operative time and complica-
tion rate, due to changes in the experience of our team
and the use of different types of surgical equipment
over the years. Another limitation is the fact that in
this analysis we did not include potential postopera-
tive complications that might have occurred more than
30 days after hospital discharge, which could have af-
fected the overall complication rate.

Conclusions

Based on our study, we proved that transperitoneal
LA is a safe, repetitive, gold standard for the surgical
management of adrenal tumours. The perioperative
and postoperative course is mostly comparable in pa-
tients undergoing LA for different indications. Given
the long operating time and associated comorbidities,
metastatic lesions are the most surgically challeng-
ing indications for LA. The results of the treatment
depend on appropriate qualification and preparation
of patients undergoing LA, which can be achieved by
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close cooperation of a multidisciplinary team includ-
ing urologists, surgical oncologists, endocrinologists,
and anaesthesiologists.
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