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The purpose of the present paper was to conduct a comparative study of the short-term and long-term results of transabdominal
laparoscopic adrenalectomy (TLA) and retroperitoneal adrenalectomy (RPA) to develop clear indications for the use of optimal methods of
endoscopic adrenalectomy.

Materials and methods. A retrospective analysis of the results of endoscopic adrenalectomy was conducted in 472 patients, including 282
with hormone-active tumors of the adrenal glands, operated in 20002021 at the Odesa Regional Hospital (Odesa, Ukraine). The mean age of
the patients was (50.7+0.6) years, with a predominance of women (65.2%).

The results. The duration of surgical intervention in TLA group was (83.1+3.8) min, RPA group — (56.7+4.9) min (p<0.05). Blood loss
in TLA group was (111+7) min, RPA group — (82+9) min (p<0.5). The need for conversion occurred in 8 (4.9%) cases in TLA group and in
3 (2.5%) cases in RPA group (p>0.05). Indicators of the quality of life in remote period after the operation were studied in 76 patients (43 of
TLA group and 33 of RPA group). Our study proved that two years after the intervention the quality of life did not differ in patients of TLA
and RPA groups (67.5 vs. 69.2 points).

Better results of quality of life in RPA group are achieved in patients with smaller hormone-active tumors (r = -0.63 p < 0.05). In TLA
group, the dependence of quality of life on tumor size was lower (r =-0.34 p < 0.05).

Conclusions:

1. The complications rate after RPA is much lower than after TLA.

2. At the long-term period, the use of RPA is associated with a higher quality of life.

3. Retroperitoneal adrenalectomy should be recommended as the method of choice for the surgical treatment of small hormone-active
adrenal tumors.
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HAWUBJIMKYI TA BIIJAJEHI PE3YJIbTATH TPAHCHEPUTOHEAJBHOI TA 3AOYEPEBUHHOI
BIIEOEHIOCKOMNIYHOI AJPEHAJEKTOMII V PA3I TOPMOHAJBHO AKTHUBHHUX MNYXJIHAH
HAJHHUPKOBHUX 3AJI03

Ooecvkuti HayionanbHull meouynuil yuigepcumem, Qoeca, Ykpaina

MeTot0 IIHOTO JIOCIPKEHHS OyI0 OPIBHSIHHS KITIHIYHOT €(peKTUBHOCTI Pi3HHX IMTiIXOMIB IO BUKOHAHHS BiJICOCHIOCKOIIYHOT a/IPEHATIEKTOMIl.

[IpoBeneHO pETPOCTICKTHBHMII aHami3 pe3y/brariB JiKyBaHHS 472 TamieHTIB 3 MyXJMHAMH HAaIHUPKOBHX 3aJ03, OIEPOBAHHX
y 2000-2021 pp. Ha 6a3i Onecbkoi obmacHoi fikapHi (M. Omeca, Ykpaina). [TokasaHo, 110 4acToTa YCKIaIHEHb MiC/s PETPOIICPUTOHEATBHOT
anpenanextomii (PITA) 3HauHO HIDKYA, HIX TCIS TpaHCAOMOMHHANBHOI Jamapockomiynoi axpenanexkromii (TJIA). Ha mosrocrpoxoBomy
erari BukopucTtanHs PIIA 1moB’s3aHe 3 BUIIOIO SKICTIO KHTTS. 3204EPEBHHHY aJPEHATICKTOMIIO CITiJ] pEKOMEHIYBAaTH K METOA BHOOPY UL
XipyprigyHOro JiKyBaHHS TOPMOHAJIBHO aKTHBHUX ITyXJIMH HaJHUPKOBUX 3aJ103 HEBEIMKOIO PO3MIpYy.

KitrouoBi ciioBa: myxJMHYM HaJHUPHUKIB, XIpypridHe JTiKyBaHHs, BiI€OCHIOCKONIUHI BTPYJaHHs, PETPONEPHTOHEAIBHHIT TOCTYTI, SIKICTh
KHUTTA.
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Adrenal tumours are rare [1-3]. With the use of
modern medical imaging technologies, it has become
known that the prevalence of adrenal tumours is 4-7%
in people over 40 years of age, rising up to 5-10% at 70
years and older. The similar data were obtained in post-
mortem studies. Most of these tumours do not manifest
themselves clinically. However, from 3 to 30% of all the
adrenal tumours are malignant, and 11-25% are hormone-
active [1]. Conservative treatment of symptomatic adrenal
tumours is ineffective [4].

Since the time of Knowsley—Thornton J., who first
successfully performed adrenalectomy in 1889, scientific
progress has significantly changed approaches to the
surgical treatment of adrenal tumours. A laparoscopic
removal of adrenal tumours has been recently developed,
having significant advantages over laparotomy [5].
Approaches to surgical treatment changed dramatically in
1992, when a Canadian surgeon Gagner M. developed a
laparoscopic technique for the removal of adrenal tumours.
Much later, a Turkish surgeon Marcan S. and a German
surgeon Waltz M. developed the retroperitoneal endoscopic
adrenalectomy technique [6].

Despite ample literature data about the results of
transabdominal laparoscopic adrenalectomy (TLA) [6-9]
and retroperitoneal adrenalectomy (RPA) [10,11], it is not
yet clear which method gives better results.

The aim of the present study was to investigate and
compare shot-term and long-term results of TLA and RPA
in order to develop clear indications for the use of optimal
methods of endoscopic adrenalectomy.

Materials and methods. retrospective analysis of the
results of endoscopic adrenalectomy was conducted in
472 patients (including 282 with hormone-active adrenal
tumours) who were operated at the Odesa Regional Hospital
(Odesa, Ukraine) from January 2000 to December 2021.
The structure of interventions in patients with hormone-
active tumours is shown in Figure 1.
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Fig. 1. Structure of surgical interventions for hormone-
active adrenal tumours

The age of patients ranged from 19 to 79 years (mean age
(50.7+0.6) years); women predominated — 184 (65.2%). The
size of tumours in the largest diameter ranged from 1 to 10 cm.

In order to verify the diagnosis, ultrasound, spiral
computed tomography (CT) of the abdominal cavity
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and magnetic resonance imaging (MRI) were used
[12]. Adrenal hormonal activity was assessed by
urinary methoxycatecholamine excretion, salivary and
blood cortisol levels, renin and aldosterone Ilevels,
dehydroepiandrosterone sulfate and blood electrolytes,
results of dexamethasone stress tests, and ACTH levels.

Indications for unilateral adrenalectomy were hormone-
active adrenal tumours up to 10 cm in diameter. The
patients with pheochromocytoma received high doses of
alpha-blockers (phenoxybenzamine 2—4 mg/kg orally)
before surgery. Patients with aldosteronoma received oral
potassium-sparing diuretics and potassium chloride before
surgery [6].

Unilateral total adrenalectomy was performed by two
experienced surgeons. The single combined anaesthesia
protocol was used for all patients. TLA and RPA were
performed according to the methods described in the
literature [13, 14]. Duration of surgery, intraoperative
blood loss, speed of transition to open surgery, intensity
of postoperative pain, need for analgesics, episodes of
nausea and vomiting, time to oral intake restoration,
time to moving, length of hospital stay and postoperative
complications (trocar hernia, need in hernioplasty) were
recorded. The dynamics of blood pressure and the content
of adrenal hormones in the blood and their metabolites in
the urine were assessed. Postoperative complications were
evaluated during hospitalisation and in 10-14 days, 1, 3,
12, 24, 36, 48 and 60 months after surgery.

The duration of the operation was measured from
the moment of skin incision to surgical wound closure.
Intraoperative blood loss was calculated on the basis of the
saline hematocrit of the irrigation fluid in relation to the
blood hematocrit.

Pain intensity was assessed using the visual analogue
scale (VAS) [15] in 6, 12, and 24 hours after surgery.

In addition, patients’ quality of life was assessed
using the SF-36 questionnaire [16]. For this purpose,
special questionnaires were sent to patients 10-14 days
before surgery and 1, 2, and 3 years after surgery, which
were used to calculate quality of life indicators. The data
obtained were interpreted by individual subscales and a
total weighted score.

The study was conducted in compliance with the
requirements of the Law of Ukraine “On Medicines”
No. 123/96-VR of 04.04.96, Art. 8; Directive 2001/20/
EC of the European Parliament and of the EC Council;
Convention for the Protection of Human Rights and
Dignity of the Human Being with regard to the Application
of Biology and Medicine Convention on Human Rights
and Biomedicine (1997), Section II “Consent”, Section
V “Scientific Research” — Art. 15, 16, 17, the Declaration
of Helsinki: Guidelines for Physicians for Biomedical
Research Involving Human Subjects (1964); WHO
recommendations; requirements of Good Clinical Practice
(GCP); ethical and moral and legal aspects (clause 2.1.)
of the Regulation on the Ethics Commission (Order of the
Ministry of Health of Ukraine No. 66 of 13.02.2006). All
the study participants were informed about the objectives,
organisation, and methods of the study and signed an
informed consent to participate in the study; all measures
were taken to provide patient anonymity during the
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study. The study protocol was approved at the meeting
of the ONMedU Bioethics Committee (protocol la/N
12.02.2000).

The statistical significance of categorical variables was
determined using the y? criterion, and continuous variables
were analysed using the Student’s t-test. All statistical
analyses were performed using Statistica 14.1.25 (TIBCO,
USA) [17].

Results and discussion. All the surgical interventions
were performed successfully. The duration of surgical
intervention in TLA group was (83.1£3.8) min, RPA
group — (56.74+4.9) min (p < 0.05). Blood loss in TLA group
was (111£7) min, RPA group — (8249) min (p < 0.5). The
need for conversion was in 8 (4.9%) cases in TLA group
and in 3 (2.5%) cases in RPA group (p > 0.05).

All patients experienced pain in the postoperative
period. In 6 hours, the pain intensity was (5.3+0.3) points
by VAS scale in TLA group and (2.6+0.2) points in RPA
group. In 12 hours, the pain intensity was (4.94+0.2) points
in TLA group and (2.3+0.1) points in RPA group, and in
24 hours — (3.9£0.2) and (1.9£0.2) points, respectively.
In some patients, nausea (28.2% vs. 19.3%) and vomiting
(16.0% vs. 5.0%) were observed at the postoperative period.

Among 282 patients with hormone-active tumours,
complete normalisation of blood pressure (BP) occurred in
36(25.2%) patients with pheochromocytoma. Normalisation
of BP did not take place in 19 (21.1%) patients with
aldosteroma and 9 (18.4%) patients with corticosteroma;
they continued therapy with antihypertensive drugs. So, the
unilateral adrenalectomy did not help to normalise BP in
22.7% of patients with hormone-active tumours.
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Of 163 patients who underwent TLA, trocar hernias
were observed in 15 (9.2%). Repeated operations for trocar
hernias were performed in 13 patients, in 7 cases by a
laparoscopic approach, in 6 patients by an open approach.
2 patients refused from surgical treatment of trocar hernias
because of advanced age, the bandages were used to prevent
hernia strangulation.

Of 39 patients who underwent transabdominal surgical
interventions after TLA, symptoms of adhesive disease
with partial intestinal obstruction were observed in 8
(20.5%); 6 of them were performed repeated operations for
adhesive intestinal obstruction, 2 — laparoscopic operations,
4 patients had open laparotomy. Hernia formation was not
observed in 156 patients who underwent retroperitoneal
laparoscopic adrenalectomy. Despite the fact that 34
(21.8%) patients underwent abdominal interventions before
RPA, no symptoms of adhesion with clinical signs of partial
intestinal obstruction were detected in any case. So, RPA
has advantages over TLA in the absence of postoperative
hernia formation and adhesive disease with elements of
intestinal obstruction.

In 76 patients (43 of TLA group and 33 of RPA group),
we studied the quality of life in remote period after surgery.
As our studies have shown (Fig. 2), in two years after the
intervention, the quality of life did not differ in patients of
TLA and RPA groups (67.5 vs. 69.2 points).

At the same time, the quality-of-life indicators of patients
with hormone-active tumours were slightly lower than those
with inactive tumours (68.2 vs. 47.4 points, p < 0.05). In 3
years, the quality-of-life indicators improved in both groups
of patients and did not differ significantly in the TLA and
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Fig. 2. Quality of life of patients before and after adrenalectomy:

PP — physical performance

RP — physical role functioning
BP — body pain

GH — general health perception
VT — vitality

SF — social functioning

RE — emotional role functioning
MH — mental health
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RPA groups (80.3 vs. 85.4 points, p < 0.05). The quality-
of-life indicators increased significantly in patients with
hormone-active tumours as compared to the preoperative
level than in patients with hormone-inactive tumours.

Further analysis showed that the best quality of life
indicators in RPA group were achieved in patients with
smaller hormone-active tumours (r = —0.63, p < 0.05). In
TLA group, the dependence of quality of life on tumour
size was less (r =—0.34, p < 0.05).

These results are compliant to observations of other
authors to certain extent. For example, Prudhomme T et al.
(2021) state that both transabdominal and retroperitoneal
approaches for endoscopic adrenalectomy are safe, with
equivalent rates of serious complications and mortality. The
surgical conversion rate is higher for the transperitoneal
approach. The authors believe that the retroperitoneal
approach should be used for small adrenal lesions [10].

In the other work, RPA was shown to be a safe procedure
and provide satisfactory results. The method offers the
additional benefits of direct surgical access, opportunities
for patients with previous abdominal surgery, a high body
mass index and several comorbidities. The authors consider
the possibility of intensive training of surgeons in this
promising method [11].

Conclusions:

1. The incidence of complications after retroperitoneal
adrenalectomy is significantly lower than after
transabdominal laparoscopic adrenalectomy.

2. In the remote period, the use of retroperitoneal
adrenalectomy is associated with a higher quality of life.

3. Retroperitoneal adrenalectomy should be
recommended as a method of choice for the surgical
treatment of small hormone-active adrenal tumours.

The authors declare no conflict of interests.
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