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ABSTRACT

Background: Laparoscopic adrenalectomy for adrenal tumour has gained increased popularity worldwide. To decrease
the complications of commonly used transperitoneal approach, by not entering into peritoneal cavity the retroperitoneal
laparoscopic adrenalectomy (RLA) has developed. It has several advantages over the transperitoneal approach and
associated with reduced morbidity and excellent outcome. The objective of this study was to report our experience with
RLA for treatment of adrenal tumour.

Methods: The study was done from August 2014 and December 2017, data of 44 patients who underwent RLA for
adrenal tumour in the institute were retrospectively reviewed. Patient’s demographical, clinical, diagnostic and
procedural data were recorded. All patients were assessed by history, physical examinations, laboratory values with
biochemical marker test and imaging by computed tomography/magnetic resonance imaging. Treatment outcome was
assessed in terms of operative time, haemoglobin drop, conversion rate, hospital stay and complications.

Results: In 44 adrenalectomy, 24 men and 20 women, with a mean age of 47.0+8.9 years were enrolled. Mean body
mass index was 23.5+2.2 kg/m?. Right adrenal tumour was seen in 26 cases and left in 18 cases. Mean adrenal mass
size was 2.6+0.85 cm. Mean operative time was 109.1+21.16 minutes, mean haemoglobin drop was 0.47+0.26 gram/L.
Conversion to open surgery was necessary in 2 patients. Mean postoperative hospital stay was 4.0+0.91 days. Recovery
time mean value was 12.18+1.7 days postoperatively. In final histopathology result adenoma was most prevalent (25
cases) and myelolipoma was least (1 case).

Conclusions: RLA appears to be safe and effective alternative to transperitoneal adrenalectomy for moderate size
adrenal tumour in particular less than 6 cm. It is associated with less blood loss, shorter hospitalization, low conversion
rate, fewer complications and early recovery. RLA offers an alternative method for treating adrenal tumour with
improved surgical outcomes.
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INTRODUCTION hormones such as aldosterone, cortisol and adrenaline.

Frequency of adrenal tumour is very less, more commonly
The adrenal glands are located suprarenally in the retro they found during routine examinations for some other
peritoneum within the gerota fascia; they are known to be pathology. The adrenal tumour may be benign or
central to homeostasis in the body. They produce several malignant. Adrenalectomy is usually recommended if the
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adrenal mass size is more than 4 cm, if it enlarges by 1 cm
or more during the follow up, or if there is evidence of
autonomous hormonal secretion.

There is longstanding history of adrenal surgery. In 1889,
Thornton described first open adrenalectomy (OA), which
was the only surgical approach to adrenal diseases for
decades. After that, several approaches to adrenal glands
have been developed. Nowadays there are different
surgical approaches available to manage the adrenal
masses such as laparoscopic adrenalectomy (LA), robotic-
assisted procedure and more recently single-incision
technique. All of these having strengths and weaknesses;
the selection of any approach depends on different
parameters of the tumour and patients characteristics (such
as tumour size, malignancy, patient’s conditions and
surgeons experience).

Gagner et al. in 1992 first described the laparoscopic
treatment of adrenal masses; it was performed by
laparoscopic trans peritoneal route.* The initial indications
for adrenalectomy by laparoscopic approach included
various pathological conditions, e.g. Cushing's disease,
aldosterone-producing adenoma, non-functioning
adenoma and other rare pathologies (myelolipoma and
adrenal cyst). Later on with rapid experience in the
laparoscopic surgery many early contraindications (e.g.
phaeochromocytoma, obesity, previous abdominal
surgery, large adrenal lesions and malignancy) proved not
to be absolute; management of these conditions rather
related to the surgical skills of the team.?

Laparoscopic surgery for adrenal disease is preferable to
open surgery due to better safety, less blood loss, shorter
operative times, less morbidity, greater cosmesis and more
rapid patient recovery.®# It is considered to be the standard
of care for most surgically resectable adrenal lesions.

Nowadays, role of open adrenalectomy is very limited; it
is indicated in malignant large adrenocortical tumours due
to the risk of tumour cell dissemination or haemodynamic
instability and in other adrenal tumours which are not
amenable to LA. The OA is associated to more bleeding,
greater postoperative pain and longer stay in hospital
resulting in higher morbidity and mortality rate.>

The debate is continue on the indication to LA for lesions
>6 cm, some surgeons are in support but others are against
it.5% Although there is current controversy in the
laparoscopic management of large and metastatic adrenal
masses, but it is the recommended method of surgery for
benign adrenal masses.**0

Trans peritoneal laparoscopic adrenalectomy (TLA) is
considered a standard technique to manage the functioning
and non-functioning adrenal diseases, even with large
masses up to 12-15 cm can be treated by TLA.b!
However, there are some disadvantages of trans peritoneal
approach, such as ileus after surgery, risk of visceral
damage and CO; retention.*?

The first retroperitoneal laparoscopic adrenalectomy
(RLA) was reported in 1994.%° RLA is now considered as
a better method for small benign (less than 6 cm) adrenal
tumours.** Several studies have demonstrated that, as
compared to TLA, RLA has some advantages, including
direct access to the adrenal gland, no manipulation of
peritoneal organs, less blood loss, shorter operation times,
less postoperative pain, shorter length of hospital stay and
improved cosmesis.’>1” In contrast, a smaller working
space, possibility of Kidney injury and a longer learning
curve are the drawbacks to RLA.® The safety and
feasibility of both retroperitoneoscopic and transperitoneal
approaches have been proven; but, there is certain debate
about superiority among them.

In this study, cases of RLA were analysed over the last 3
years at the institution. The aims of this study were to
describe the 3 years’ experience with RLA for adrenal
diseases and to evaluate the feasibility, safety and
outcomes of this approach in the management of adrenal
pathologies.

METHODS

A retrospective study was done from August 2014 and
December 2017, data of 44 patients who underwent
retroperitoneal laparoscopic adrenalectomy (RLA) in the
institute were retrospectively reviewed.

Inclusion criteria

e  Patients age less than 70 years,

e  Adrenal benign functioning tumours up to 6 cm in
diameter,

e  Patients with good cardiopulmonary performance
status.

Exclusion criteria

e Tumour size larger than 6 cm,

e Patients with suspected primary malignant adrenal
tumour (local invasion or metastases, on the basis of
imaging examinations),

e Patient had a bleeding diathesis,

e Patient with skeletal deformity.

All patients were assessed by history, physical
examinations, laboratory values (including haemogram,
renal function and liver function test, serum electrolytes
and coagulation profile along with biochemical marker
testing) chest X-ray, ECG and imaging techniques.

As per the patient history and physical examinations,
relevant hormonal tests were performed including serum
cortisol levels, 24-hour urinary free cortisol level, 24 hour
urinary meta-nephrines, nor-metanephrines, vanillyl-
mandelic acid levels, plasma aldosterone, plasma renin
and aldosterone/renin ratio (ARR).
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To determine the localization and diameter of adrenal mass
computed tomography (CT)/magnetic resonance imaging
(MRI) was used.

Patient selection

Indications for adrenalectomy included functioning
adrenal masses, symptomatic non-functioning masses,
suspicious masses for malignancy, masses showing a
tendency for growth with time or incidentaloma.

Pre-operative management

Patients with the diagnosis of pheochromocytoma (PCC)
were advised for cardiology evaluation and subsequent
prescription of alpha and beta blocker for blood pressure
regulation at least 14 days prior to surgery. These patients
were also admitted preoperatively for adequate control of
blood pressure and adequate hydration by crystalloid
solutions prior to the surgery. In patients of Conn's disease
with low serum levels of potassium, therapy with
potassium and spironolactone was given in preoperative
period.

Informed consent was obtained from all patients, which
mentioned the potential risks and benefits of proposed
operation. All the operations were performed with
retroperitoneal laparoscopic approach by single surgeon,
experienced in laparoscopic surgery, assisted by skilled
collaborative team.

Intra-operative management

All patients received general anaesthesia with
endotracheal intubation. Anaesthesia chart and pathology
lab reports of all patients were collected. Systolic blood
pressure (SBP) levels <90 mmHg were considered
hypotensive and SBP >180 mmHg were considered
hypertensive crises. Combination of nitroprusside
(0.2-10 pg/kg/min) and short-acting beta-blockers
(esmolol intravenously) was used to manage intraoperative
hypertension.

Surgical technique

After GA and intubation, patient placed in flank position
with lateral flexion and the kidney rest was elevated to
accentuate the flank. Near the tip of the 12th rib a 10 mm
incision was made, underlying muscle and fasciae were
divided until the lumbodorsal fascia was reached. The
lumbodorsal fascia was also divided and then by blunt
dissection a plane between the psoas fascia and the
posterior Gerota fascia was created. Then a retroperitoneal
dissection balloon (custom made balloon of excised glove
finger tied over suction catheter) was placed and inflated
for 10 minutes. Entry in the correct plane was assured by
laparoscope then trocar was placed and secured. After
insufflation of retro peritoneum, a 5 mm trocar was
placed at the angle of origin of the 12th rib and paraspinal
muscle. Another 10-mm trocar was placed near the

anterior superior iliac spine about two fingerbreadths
above the iliac crest (Figure 1).

Figure 1: Port position in RLA.

Three trocars were used for left or right adrenalectomy and
an additional trocar used whenever required.

The initial part of dissection for adrenal tumour involved
determining the upper pole of kidney. The dissection was
directed medially, between the crura of the diaphragm and
adrenal gland. At the beginning of surgery, main adrenal
vein was identified, dissected and divided between clips
then other vessels were isolated, and sealed. Lastly, the
adrenal gland with tumour was dissected free completely
and disposed of in a plastic bag and then retrieved via an
extended muscle-splitting port side incision. The
retroperitoneal space was examined for haemostasis; a
drain was placed and port side closed.

Postoperative management

All patients were administered with fluids, postoperative
hypotensive episodes were managed by intravenous
crystalloids infusions and hydrocortisone.

Early mobilization and feeding were started on the first
postoperative day. Drain was removed on the first/second
post-operative day. Cortisol-secreting adenoma patients
were managed with intravenous stress doses of
hydrocortisone or prednisolone on the day of surgery, after
that steroid replacement therapy was given orally.

Patients’ follow up consisted of clinical evaluation and
blood test 1 week after discharge, then again after 4 weeks
followed by half-yearly. An endocrine evaluation was
performed once a year to exclude recurrence.

Data collection

e Patient’s evaluation included pre-operative, intra-
operative and post-operative data.

e Patients' demographic data and other data regarding
comorbidities, previous abdominal operations,
indication for surgery, tumour size, tumour side,
operation time, haemoglobin drop, blood transfusion,
conversion rate, length of postoperative hospital stay,
and complications were collected and analysed.
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The operating time was defined as the time from entry of
the telescope and working ports to closure of the incision
after removing the adrenal mass from the body.

Statistical analysis

All variables were categorical and percentage and
proportions were calculated manually.

RESULTS

Total 44 patients were analysed, comprising 24 (54.55%)
males and 20 (45.45%) females. The mean age was of
47.048.9 years. The mean body mass index (BMI) was
23.5+2.2 kg/m?. Total 26 (59.09%) cases were of right-
sided and 18 (40.90%) cases were of left-sided adrenal
tumours.

The mean size of the adrenal mass was 2.6+0.85 cm.
During preoperative evaluation 10 patients were affected
by PCC, 8 by Cushing’s disease. Conns disease was
diagnosed in 6 patients, while in remaining 20 patients
tumour were non-functioning. History of previous
abdominal surgery was present in 6 cases (Table 1).

Table 1: Demographics and tumour characteristics.

‘ Variable All patients ‘
Total N =44
Age in years (mean, range) 47.04£8.9 (30- 63)
Male and female ( ratio) 24/20
BMI in kg/m? (mean, range) 23.5+2.2 (19.3- 27.4)
Adrenal tumour size in cm 2.6+0.85 (1.4- 4.0)
(mean, range)

Right and left 26/18
Hormonal diagnosis:
Pheochromocytoma 10
Cushing’s disease 8
Conn’s disease 6
Non-functioning tumour 20
Comorbidities - Diabetes 5
Hypertension heart disease 10
Renal insufficiency 2

Previous abdominal surgery 6

Regarding surgery the mean operative time of RLA was
109.1+21.16 minutes. Mean haemoglobin drop  was
0.4740.26 gram/L. Out of 44 patients 2 patients required
blood transfusion (4.5%) because of intraoperative
bleeding and both were converted to open surgery
(Table 2).

Intraoperative hypertensive crises were reported in 8 cases
(70% in PCC patients, 12.5% in cushing patients, in 1 case
at the time of induction, in 7 cases during adenoma
manipulation) and hypotensive crises in 2 cases, but all
patients were promptly and successfully managed.

Among the intra-operative complications, there was one
case of inferior vena cava injury which was converted to
open and managed by suture and floseal. Another case of
diaphragm injury due to pleural cavity opening was
successfully treated without conversion. There were no
postoperative major complications in any patients. Mean
post-operative hospital stay was 4.0+0.91 days. Recovery
time mean value was 12.18+1.7 days after the day of
surgery (Table 2).

Table 2: Perioperative and post-operative outcome.

All patients '
Factor N =44 ‘

Operation time (minutes) 109.1+21.16
(mean, range) (78-172)
Haemoglobin drop (gram/I) 0.47+0.26 (0.1-1.4)
(mean, range)

Blood transfusion 2/44 (4.5%)
Hypertensive crises

(SBP > 180 mmHg) 844
Hypotensive crises

(SBP <90 mmHg) A

Mortality 0

Conversion to open procedure  2/44 (4.5%)
Complications 3/44
Post-operative hospital stay (in 4.040.91 (3-7)
days)

Recovery time (in days) 12.18+1.7 ( 9-16)

Table: 3 Post-operative histopathological diagnosis.

Histopatholog Number of cases

Adenoma 25
Pheochromacytoma 10
Adrenal lipoma 4
Adrenocortical Carcinoma 2
Benign cystic lesion 2
Myelolipoma 1

In final histopathology result adenoma was most prevalent
which was found in 25 cases, PCC was identified in 10
cases, adrenal lipoma in 4, benign cystic lesion in 2,
adrenocortical carcinoma in 2 and myelolipoma was
identified in 1 case (Table 3). Overall 30-day morbidity
rate was 6.8% (3/44 patients) and consisted of one case of
abdominal wall hematoma, one case of port site hernia and
one case of delayed wound healing in a diabetic patient.

After surgery hormonal serum levels normalization was
seen in all patients diagnosed with functional adenoma.

DISCUSSION

Nowadays there is prominence of minimally invasive
treatments, in place of open surgery laparoscopic and
robotic methods have started to be used. Following the
description of first minimally invasive adrenalectomy by
Gagner, laparoscopic adrenalectomy (LA) gradually
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became popular among surgeons and considered as a
treatment method.® Laparoscopic approach is now used as
a standard method in the surgical treatment of adrenal
tumour.?

LA allowed areduced ileus, decreased postoperative pain,
a shorter hospitalization, a better cosmetic result, an earlier
return to work with a lower morbidity (less than 20%) and
mortality rates (below 0.5%).2%%2 On the other hand, open
adrenalectomy associated to higher mortality (1-4%) and
morbidity rates (pulmonary and cardiac issues, bleeding,
wound infections, pulmonary thromboembolism) and is
reserved only for large adrenal tumours (diameter > 6 cm)
or primary malignancies, based on the complete resection,
minimum tumour local recurrence and major survival.?%24

Although different laparoscopic surgical techniques have
been described to deal with adrenal tumours such as
anterior, posterior, lateral and retroperitoneal approaches,
the trans peritoneal lateral approach (TLA) is most
commonly used.?® The most important advantages of the
trans peritoneal method are that, it provides a larger
working area and clearer visualisation of the surrounding
structures as well as most familiar anatomy for surgeons.?®
However, in this approach there is need to mobilize intra-
abdominal organs and structures, which has a high risk for
vascular or organ injury. Because most of the laparoscopic
surgeons feel safer and more confident when working in
larger peritoneal space, they are recalcitrant to use the
RLA approach.?’

RLA have proven benefits comparing to the
transperitoneal approach, it provides a direct and rapid
access to the adrenal gland without entering into the
intraperitoneal cavity eliminating the risk of trauma to
abdominal viscera. In the patients with previous
laparotomy procedures there is always a risk of adhesions;
in such condition also it is very helpful.

Another advantage in RLA is a limited need to retract the
spleen, pancreas or liver to expose the adrenal glands,
because TLA in the lateral decubitus position requires
detachment of the splenic attachment from the lateral
abdominal wall on the left side and mobilization of the
right lobe of liver on the right side. An enlarged liver
which makes its retraction difficult with right adrenal
tumours is another indication for the retroperitoneal
approach.

RLA is superior in terms of intraoperative blood loss,
complication, post-operative hospitalization, first oral
intake and time to ambulation. Because of small incision
and slight tissue injury the bleeding in RLA will inevitably
be less.

A balloon was used for retroperitoneal space creation
because it is rapid and without anatomical distortion. The
anatomy of retroperitoneal space provides fewer
landmarks only than the intra peritoneal space. However,
the quadratus lumborum muscle, lateroconal fascia and the

kidney provide enough guidance to find the adrenal gland.
To expose the adrenal gland, removal of the fat
surrounding the upper pole of kidney is essential.

Initially patients with tumour size smaller than 7 cm were
qualified for RLA. With the advancement of minimally
invasive surgery, literature constantly showed that the
larger adrenal tumours can also be managed by RLA
approach.

For adrenal tumours less than 6 cm size, the risk of
malignancy is 1 in 10,000 as demonstrated by Gajraj and
Young.? In present study 6 cm was considered as the
upper limit of adrenal mass amenable to a retroperitoneal
approach. However in the literature, tumour of size as
small as 3 cm have been described as primary adrenal
cancers.?® Therefore, to differentiate between benign and
malignant adrenal tumours the tumour size alone is not
sufficient.

For tumours larger than 6 cm size without malignant
features, a trans peritoneal technique was preferred, with
the patient in a lateral decubitus position as described by
Gagner et al because of larger space of intraperitoneum for
safe dissection of larger tumours.?

In the literature of adrenalectomy, the mean age of patients
to have an adrenal tumour is around 45 and 50.% In present
study, the age of the patients ranged from 30 to 63 years
and mean was 47.0£8.9 years. As compare to male, greater
numbers of females have a tendency to be determined to
have adrenal tumours.3! Present study result is different
from this perception. Mean adrenal tumour size was
2.6£0.85 cm which is lesser than the other reported series.
Present study data of preoperative outcomes are similar
with the data in the literature described by an experienced
laparoscopic surgeon’s group.3?

According to several studies RLA is easier to perform and
is associated with lesser pain in the postoperative
period.!833 Another advantage of RLA is shorter operative
time than TLA.3* It can be performed safely and efficiently
in patients with significant comorbidities.

Initially the duration of RLA procedure was more; long
operative time was reported by Yoshimura et al. with
laparoscopic  adrenalectomy, but gradually with
experience gained, it was decreased very much.®® Lin et al.
showed a learning curve of 60 patients, when concerned at
blood loss and operating times, for RLA.¢ Cabalag et al
showed a short learning curve of 10 patients in RLA
(duration of surgery was 110-60 minute) after a training
course.” Walz et al, reported the mean operative time for
more than 500 LRA procedures was reduced to 40
minutes.® In present study the mean operation time was
109.1+21.16 minutes, which was much higher than Walz
et al but near to Cabalag et al.

As compared to other adrenal lesions laparoscopic surgery
of PCC has been reported to be more difficult even for
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experienced surgeons.® To decrease the risk of
intraoperative pressure rise during PCC resection, tumour
mobilization was avoided before sealing the adrenal
vessels. A preoperative selective adrenergic blockade did
not prevent intraoperative hypertensive episodes (7 out of
10 cases of PCC) in every patient, occurred principally
during manipulation of tumour, and promptly treated by
anaesthesiologists. In these difficult cases anytime sudden
bleeding can starts so procedure should only be started
after the preoperative blood arrangement and to make the
necessary rapid intervention the anaesthetist must be
warned for central catheterisation or broad vascular route.

For the management of malignant adrenal tumours the use
of laparoscopic interventions remains controversial.*® In
the study the patients diagnosed with adrenocortical
carcinoma were excluded. Despite this radical exclusion,
histopathological analyses of removed specimen revealed
2 cases of adrenocortical carcinoma (ACC). During
follow-up examinations up to 6 months in these 2 patients
there was no evidence of recurrence.

RLA approach was safe, effective, well tolerated, with a
negligible complication rate. We reported only two cases
of conversion to open surgery (4.5%), due to intraoperative
bleeding. Whenever, risky complications occur in
laparoscopic technique, a rapid conversion is mandatory to
avoid life threatening events.?* The postoperative hospital
stay in the series was 4.0£0.91 days, which is quite less
than other Centres.*

In final histopathology results, adenoma was most
commonly reported tumour; PCC was second most
common, while myelolipoma was least common. There is
a large series published by Bonjer and co-workers, which
reported very promising results of retro peritoneoscopic
adrenalectomy.*

The most common method used to treat the adrenal
tumours in China is lateral retroperitonoscopic
adrenalectomy which is promoted by Zhang et al.*? RLA
may be the preferred approach in patients with tumour
diameter <6 cm, body mass index of <35 kg/m? and
tumour with low suspicion of malignancy.

Overall, it is important to consider that in the adrenal gland
surgery, a multidisciplinary approach is required which
comprises surgeons, endocrinologists, anaesthesiologists
and oncologists and the success of the procedure is also
related to surgeons skills, experience and hospital volume.

In authors’ opinion, the choice of the approach should be
made based primarily on surgical experience, patient
characteristics, as well as tumour size and location. RLA
is the recommended approach to the resection of small and
medium size (< 6 cm) adrenal tumours.

The study has some limitations. First, the study design was
retrospective; second it was undertaken with a limited
number of patients at a single centre so the potential

selection bias cannot be eliminated. In future, randomized
prospective trials are required for validation of these
results. However, the study results indicate excellent
outcome without significant morbidity.

CONCLUSION

However TLA is most commonly used method worldwide
for the management of adrenal tumour, RLA offers an
alternative method for treating adrenal tumour with
improved surgical outcomes. This approach has a learning
curve; it should be performed by a surgeon experienced in
both laparoscopic and open adrenal surgery. RLA seems
to be good and effective treatment for patients with a
medium sized adrenal tumour in particular less than 6 cm.
It is technically safe and feasible and associated with less
blood loss, shorter hospitalization, low conversion rate,
fewer complications and early recovery. Laparoscopic
experience and surgical skill are important factors to
achieve consistently good outcomes. The results will
contribute the positive, safer and low-risk outcomes of
RLA in the literature.
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