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SUMMARY: Adrenalectomy for benign and malignant adrenal
tumors. Experience from Misurata Cancer Center.
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Background. Laparoscopic adrenalectomy is the standard mana-
gement of benign adrenal tumors. Open adrenalectomy is still the gold
standard surgical treatment for adrenocortical carcinoma and mali-
gnant pheochromocytoma, while the role of minimal invasive surgery
is still controversial. Laparoscopic adrenalectomy is associated with low
morbidity rate, short hospital stay and rapid recovery to work. The
aim of the study is identifying the advantages of laparoscopic adrena-
lectomy in comparison to open adrenalecromy.

Methods. We present a retrospective study of 21 adrenal tumors
that underwent surgical resection ar Misurata Cancer Center from
April 2013 up to April 2018. We compared: age, sex, marital status,

past medical bistory, function and size of the tumor, type of surgery,
duration of surgery, estimated blood loss, preparation of patient for
surgery, post-operative complications, post-operative discharge day and
mortality.

Results. There were 21 adrenal tumors, 61.9% were females and
38.1% were males, median age 41 years. 61.9% were hypertensive
patients, 71.4% functional tumors and 28.6% nonfunctional tumors.
71.4% benign tumors and 28.6% malignant. Laparoscopic adrena-
lectomy was done in 15 cases (71.4%), open adrenalectomy in 6 cases
(28.6%), and 4 cases (19%) were converted to open surgery. Morbi-
dity was 19%, and 30 days mortality rate was 4.7%.

Conclusion. Surgical treatment of adrenal tumors consists of lapa-
roscopic and open adrenalectomy. The type of surgery depends on the size
of the tumor and suspicious of malignancy in imaging study. Laparosco-
pic adrenalectomy is safe and effective for benign tumors with decreased
operative time, less post-operative pain, and decreased hospital stay.
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Introduction

Laparoscopic adrenalectomy is the gold standard
treatment of both functioning and nonfunctioning
benign adrenal tumors of less than 6 cm in size (16,
21). Open adrenalectomy is still the treatment of
choice for malignant neoplasm of adrenal gland (17,
21). Laparoscopic adrenalectomy has many advan-
tages, including decreased the length of hospital
stay, reduced postoperative pain, and early return to
work (13, 14). Laparoscopic adrenalectomies can be
done by transabdominal or retroperitoneal ap-
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proaches. The choice depends on the size of the tu-
mor and expertise of the surgeon (11). Open adrena-
lectomy can be done by anterior transabdominal ap-
proach via long midline incision or long subcostal
incision, and posterior retroperitoneal approach via
incision at bed of 12t rib with the patient lying
prone. Open surgery is associated with more pain,
ileus, atelectasis, longer period of recovery, and in-
crease risks of poor wound healing, especially for pa-
tient with Cushing syndrome (16).

Functioning adenoma is indication for adrena-
lectomy. Pheochromocytoma is a functional tumor
of adrenal medulla secreting catecholamines causing
symptoms of hypertension in form of headache, pal-
pitation, and diaphoresis. Conn’s adenoma is a tu-
mor of adrenal cortex where Zona Glomerulosa se-
creting excess of aldosterone causes symptoms of hy-
pertension, fatigability and muscle weakness due to
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hypokalemia. Cushing adenoma is tumor of adrenal
cortex where Zona Fasciculata secreting excess of
Cortisol causing symptoms of Cushing syndrome,
truncal obesity, hirsutism, moon face, acne, striae,
buffalo hump, hypertension, and diabetes (1).

Laboratory tests used to identify the adrenal
function including tests for serum metanephrine
and noremetaniphrine are of 99% sensitive and 89%
specific, and 24hr urine collection of catecholamine
and there metabolite are 88% sensitive and 95%
specific for pheochromocytoma (4, 18). Conn’s ade-
noma is diagnosed by high serum aldosterone level,
high serum aldosterone/serum renin ratio, and low
serum potassium level (1, 8). Cushing adenoma is
diagnosed by high level of 24 hour urinary free cor-
tisol, high serum cortisol and low serum ACTH (9,
12).

Radiological imaging is useful to reach the diag-
nosis of adrenal lesion and differs between benign
and malignant feature (9). Contrast enhanced CT
scan is useful imaging modality. The criteria of be-
nign lesions are size <4 cm, homogenous, well de-
fined borders, rapid washout of contrast, low vascu-
larity, and high level of intracellular lipids. The cri-
teria of malignant lesions are size >6 cm, heteroge-
nous, ill-defined borders, necrosis, calcification and
hemorrhage within the mass, high vascularity and
low level of intracellular lipids (2, 12).

Aims and objectives of the study

Advantages of laparoscopic adrenalectomy in com-
parison to open adrenalectomy as regards the operative
time, less post-operative pain and hospital stay.

Patients and methods

From April 2013 to April 2018, we studied a se-
ries of adrenalectomies performed at the Misurata
Cancer Center, Department of Surgical Oncology,
Misurata, Libya. This study involved 21 patients
with various adrenal tumors. The two type of sur-
gery were used, transperitoneal laparoscopic and
open adrenalectomies. Diagnosis was obtained on
the basis of clinical examination, laboratory values
and imaging techniques (Computed Tomography
and Magnetic Resonance Imaging).

Patients evaluation included preoperative, intra-
operative and post-operative data.

All patients underwent routine laboratory tests
(complete blood count, urea, creatinine, sodium,
potassium, blood sugar), and hormonal tests for ad-
renal function (serum metanephrine, serum
noremetanephrine, serum aldosterone, serum renin,
aldosterone renin ratio, serum and urine cortisol),
chest X-ray, ECG, and cardiological evaluation. Pa-
tients diagnosed with Pheochromocytoma under-
went an alpha blocker-Prazosin 7 to 10 days until
blood pressure was controlled and patients devel-
oped postural hypotension, then tachycardia treated
with beta blocker-Propranolol until heart rate be-
came less than 100bpm. Also plasma volume ex-
panded using crystalloid solutions. Patient diag-
nosed with Conn’s adenoma with low serum potas-
sium level, underwent potassium sparing diuretics
Spironolactone and potassium chloride until serum
potassium level returned to normal.

Intraoperative management: all patients received
general anesthesia, antithrombotic prophylaxis
(Fraxiparine 2500 I.U. s.c), and antibiotic prophy-
laxis (Ceftriaxone i.v.). In patients with pheochro-
mocytoma arterial line is used for invasive monitor-
ing of blood pressure intraoperatively. In laparo-
scopic adrenalectomy the patients were placed in
lateral position with angle of 60 degree, using 4 tro-
cars. Pneumoperitoneum initiated with Veress nee-
dle technique and maintained at 13-14 mmHg by
insufflation of Carbon dioxide. In laparoscopic ap-
proach we used a combination of monopolar
cautery and ligasure for dissection.

For right laparoscopic adrenalectomy monitor
were placed at right shoulder of the patients while
surgeon and assistant stand on the left side of the
patient. The site of the trocars was the first one at
anterior axillary line 2 finger breadth below the
costal margin, this was the site of the camera where
we used 10 mm 30 degree scope; second one at mid
axillary line just below costal margin 5 mm trocar
for left hand instrument of the surgeon; third one at
midclavicular line just below the costal margin 5
mm trocar for the instrument of the right hand of
the surgeon; fourth one at epigastric area 5 mm tro-
car for liver retractor. We started dissection by ele-
vating liver by laparoscopic retractor then releasing
the liver from upper pole of the gland by using of
monopolar cautery, then we started dissection at
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medial side of the inferior vena cava until we iden-
tified the adrenal vein where it is usually sited at up-
per medial part of the gland posterolateral to inferi-
or vena cava. We use laparoscopic clips for ligation
of the vein, two clips medially and one laterally
then we cut in between by scissors. Then dissection
by “ligasure” started up to right renal vein inferiorly
and ligation of superior, middle and inferior adre-
nal arteries by ligasure. Medial to lateral dissection
until the gland removed from its bed, specimen ex-
tracted through retrieval bag through mini laparo-
tomy incision, one tube drain inserted at sub-hepat-
ic area.

In left laparoscopic adrenalectomy the monitor
were placed at left side of the patient while surgeon
and assistant were at right side of the patient. The
sites of the trocars were the first one at anterior axil-
lary line hand breadth below costal margin for the
camera 10 mm 30 degree scope, second one at mid
clavicular line 2 finger below costal margin for left
hand instrument of the surgeon 5 mm trocar, third
one at mid axillary line just below costal margin 5
mm trocar for the instrument of the right hand of
the surgeon. We start dissection by mobilization of
splenic flexure, lateral attachments of the spleen are
taken down, care must be taken to avoid capsular
tear. Splenic mobilization continued until the
greater curvature of the stomach and left crus of di-
aphragm became visible, taking care not to injury
the pancreatic tail. Dissection continued up to left
renal vein inferiorly. Identification of adrenal vein
joining the inferior phrenic vein. Adrenal vein ligat-
ed with two clips medially and one laterally and cut
in between with scissors, dissection of the gland with
ligasure sealed the small superior, middle and inferi-
or adrenal arteries. Dissection of the gland circum-
ferentially until removed from its bed and extracted
through retrieval bag through a mini laparotomy in-
cision. Tube drain inserted at peri-spleenic area.

Post-operative management: all patients received
i.v. fluid in form of crystalloids, analgesia and vital
sign monitoring. Patient with Cushing syndrome
received i.v. hydrocortisone which started after re-
moval of the cushing adenoma. Early mobilization
in the same day of surgery and feeding started in
first post-operative day for laparoscopic surgery,
while mobilization is delayed until the first post-op-
erative day in open surgery due to post-operative
pain.
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Results (Table 1, Figures 1-4)

There were 21 adrenal tumors, 13 were females
(61.9%), and 8 were males (38.1%). The age of pa-
tients was classified equal and less than 40 years and
other group more than 40 years, 11 were >40 years
(52.3%), and 10 were <40 years (47.7%). Patients
classified geographically as 8 (38.1%) were lived in
Misurata city and 13 (61.9%) lived outside the city.
Most common symptoms was headache seen in 7
patients (33.4%); all patients were hypertensive.
Functional tumor seen in 15 cases (71.4%), non-
functional tumors in 6 cases (28.6%). Malignant tu-
mors seen in 6 cases (28.6%), benign tumors in 15
cases (71.4%).

Pheochromocytoma seen in 4 cases (19.05%);
Conn’s adenoma seen in 3 cases (14.2%); Cushing
syndrome in 4 cases (19.05%); malignant pheochro-
mocytoma in 4 cases (19.05%); incidentoloma in 4
cases (19.05%); adrenocortical carcinoma in 2 cases
(9.6%). Serum potassium level were low in 3 cases
(14.3%), normal in 18 cases (85.7%). Hypertension
seen in 13 patients (61.9%), while in 8 patients
blood pressure was normal (38.1%). Right adrenal
tumor in 14 cases (66.6%), left adrenal tumor in 7
cases (33.4%). The size of the tumor was in 9 cases
equal or less than 4 cm (42.9%), and in 12 cases
were more than 4 cm (57.1%). MRI was done only
in 5 cases (23.8%).

Laparoscopic adrenalectomy done in 14 cases
(66.6%); open adrenalectomy in 7 cases (33.4%); 3
cases converted to open (14.3%). Operative time di-
vided in two groups, one less than 2 hours 11 cases
(52.4%), ten of them were laparoscopic (91%) and
one of them was open (9%). The more than 2 hours
group was 10 cases (47.6%), four of them were la-
paroscopic (40%), six of them were open (60%), P=
0.05. Preoperative preparation for 10 cases (52.4%)
and 11 cases with no need for preparation (47.6%).
Early ambulation in same day of surgery were 11
cases all of them were laparoscopic, P=0.0005. CT
scan and histopathological measurement were same
in 2 cases (14.3%), while the sizes were more by one
or half centimeter in histopathological measurement
in 18 cases (85.7%). Patients discharged in postop-
erative day 3 or less were 11 cases (52.4%), all were
laparoscopic cases (100%). Patients discharged in
postoperative day >3 were 10 cases (47.6%), three of
them were laparoscopic (30%), while seven of them



Adrenalectomy for benign and malignant adrenal tumors. Experience from Misurata Cancer Center

were open (70%), P=0.0002. Thirty days mortality
was (4.7%).

Discussion

The first successfully LA was performed by Gag-
ner in 1991. At present the transperitoneal approach
is the most common surgery for adrenal tumors.
The suspected primary malignant adrenal tumors
should be considered for open resection, but still the
best surgical approach is a matter of debate. The sus-
picious of malignancy was identified by preoperative
imaging on CT scan with: local invasion of adjacent
structures, distant metastasis, size >6cm, irregular
borders, hemorrhage within the mass, low level of
intracellular lipid, and high vascularity.

In our cases 21 adrenal tumors were female, the
ratio was 2:1, but the incidence in the literature was
same (1-4). The age of patients was >40 years
(52.3%), and <40 years (47.7%). The average age by
American Cancer Society is 46 years. The most
common symptom was headache (33.4%), the most
commonly adrenal tumors incidentally discovered
with other symptoms (1-6). The most common tu-
mors in our research were functional tumors

TaBLE 1 - DEMOGRAPHICS.

Demographics Number %
Female 13 61.9%
Male 8 38.1%
>40 years 11 52.3%
<40 years 10 47.7%
Right 14 66.6%
Left 7 7%

<4 cm 9 42.9%
>4 cm 12 57.1%
Hypertensive 13 61.9%
Non hypertensive 8 38.1%

(71.4%), nonfunctional tumors (28.6%). In Ameri-
can Cancer Society and literature (1-12) the non-
functional tumors were most common (60% of ad-
renal tumors). Malignant tumors seen 28.6%, be-
nign tumors 71.4%, same as in American Cancer
Society and literature (12-15) where benign tumors
>90% of cases. Pheochromocytoma seen in 19.05%,
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5 . B Pheochromocytoma
" m Conn's

® Cushing
N m Non functional adenoma
" & m Adrenocortical carcinoma
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o ‘1'.. f

Functional Tumors Nonfunctional
Tumors

Figure 1 - Indication of surgery.
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in literature pheochromocytoma were 10% (18).
Conn’s adenoma seen in 14.2%, in literature Aldos-
teronoma were 1% (8). Cushing syndrome seen in
19.05%, in America (1) the cortisol producing ade-
noma were 5%. Malignant pheochromocytoma seen
in 19.05%, in literature (20) the malignant
pheochromocytoma were 4%. Incidenteloma seen in
19.05%, in (11) the non functioning adenoma were
60%. Adrenocortical carcinoma seen in 9.6%, in lit-
erature (21) the adrenocortical carcinoma were 5%.
Right adrenal tumor were in 66.6%, left adrenal tu-
mor in 33.4%, so right adrenal tumor were more
common in our research and same to the literature
(16). The size of the tumor were equal or less than 4
cm (42.9%), all these cases were benign, more than
4 c¢m (57.1%), malignant tumors seen in 6 cases and
all of them >9 cm. MRI were done for only 23.8%,
other cases MRI not done due to unavailability. La-
paroscopic adrenalectomy done in 66.6%, open
adrenalectomy in 33.4%, three cases converted to
open (14.3%), the first case due to bleeding liver in-
jury which cannot be controlled laparoscopically,
the second case due to bleeding from splenic tear,
and the third case due to multiple intraabdominal
adhesions due to previous open right hemicolecto-
my. Operative time divided in two groups, less than
2hours group were 52.4%, 91% laparoscopic and
9% open, more than 2 hours group were 47.6%,
four of them were laparoscopic (40%), six were open
(60%), so we found that the laparoscopic approach

was associated with less operative time. Post-opera-
tive blood sugar level seen low in 2 cases (9.5%),
normal in 15 cases (71.5%) and high in 4 cases
(19%). Patient discharged in post-operative day 3 or
less were 52.4%, all were laparoscopic cases (100%).
Patients discharged in post-operative day >3 were
47.6%, 3 of them were laparoscopic (30%), while 7
of them were open (70%), so in our research we
found that the laparoscopic adrenalectomy associat-
ed with less hospital stay as in the literature (1-7). In
comparison of the size of adrenal tumors between
CT scan and histopathological measurement were
same in 2 cases (14.3%), while the sizes were more
by one or half centimeter in histopathological meas-
urement in 18 cases (85.7%). Our complications
rate were 19.1% while in literature (2-5) were 13-
27%. Thirty days mortality was 4.7% in our re-
search, while 2.2% in literature (17).

Conclusion

Surgical treatment of adrenal tumors consists of
laparoscopic and open adrenalectomy. The type of
surgery depends on the size of the tumor and suspi-
cious of malignancy in imaging study, laparoscopic
adrenalectomy is safe and effective for benign tu-
mors with decreased operative time, less postopera-
tive pain, and decreased hospital stay.

M Laparoscopic
adrenalectomy
B Open adrenalectomy

m Converted to open

Figure 2 - Type of surgery.
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Figure 3 - Operative time.
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Figure 4 - Postoperative discharge days.
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