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Unilateral laparoscopic adrenalectomy following partial
transsphenoidal adenomectomy of pituitary macroadenoma
— life-saving procedure in a patient with ACTH-dependent
Cushing’s syndrome
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Abstract

Introduction: Cushing’s disease is the most common cause of endogenous hypercortisolemia, in 90% of cases due to microadenoma.
Macroadenoma can lead to atypical hormonal test results and complete removal of the tumour is unlikely.

Case report: A 77-year-old woman with diabetes and hypertension was admitted because of fatigue, proximal muscles weakness, lower
extremities oedema, and worsening of glycaemic and hypertension control. Physical examination revealed central obesity, ‘moon’-like
face, supraclavicular pads, proximal muscle atrophy, and skin hyperpigmentation. Biochemical and hormonal results were as follows:
K 2.3 mmol/L (3.6-5), cortisol 8.00 86 ug/dL (6.2-19.4) 23.00 76 ug/dL, ACTH 8.00 194 pg/mL (7.2-63.3) 23.00 200 pg/mL, DHEAS 330 ug/dL
(12-154). CRH stimulation test showed lack of ACTH stimulation > 35%, overnight high dose DST revealed no suppression of cortisol.
Chest and abdominal CT as well as somatostatin receptor scan didn’t show ectopic tumour responsible for ACTH oversecretion. MRI
revealed a pituitary macroadenoma (28 X 20 X 17 mm) extending towards the left cavernous sinus. After partial transsphenoidal adeno-
mectomy, serum cortisol of 40 ug/dL was obtained. The patient’s condition was still very poor, so unilateral adrenalectomy was performed.
After surgery, serum morning cortisol level dropped to 20 ug/dL and the patient’s condition improved significantly. 26 months after the
operations, the patient remains in remission. Because her life expectancy exceeds the prognosed duration of remission with the presence
of pituitary tumour remnants and intact left adrenal gland, the patient was qualified to radiosurgery with a Gamma Knife.

Conclusion: In selected cases, unilateral, laparascopic adrenalectomy may serve as a life-saving procedure in a patient with ACTH-
dependent Cushing’s syndrome. (Endokrynol Pol 2015; 66 (1): 68-72)
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Streszczenie

Wstep: Choroba Cushinga stanowi najczestsza przyczyne endogennej hiperkortyzolemii, w 90 % w przebiegu mikrogruczolaka przy-
sadki. W przypadku makrogruczolakéw rozpoznanie moze by¢ utrudnione z powodu nietypowych wynikéw testéw hormonalnych
a radykalne usuniecie guza czesto niemozliwe.

Opis przypadku: 77-letnia, otyla chora z cukrzyca i nadci$nieniem tetniczym zostata przyjeta z powodu postepujgcego oslabienia migsni koniczyn
dolnych, obrzekéw konczyn dolnych, pogorszenia kontroli glikemii i nadci$nienia tetniczego. W badaniu przedmiotowym stwierdzono otylos¢
centralng, zaokraglenie twarzy, nadobojczykowe ttuszczowe poduszeczki, hiperpigmentacje skory. W badaniach biochemicznych: K 2,3 mmol/l
(3,6-5), kortyzol 8.00 86 ug/dl (6,2-19,4) 23.00 76 ug/dl, ACTH 8.00 194 pg/ml (7,2-63,3) 23.00 200 pg/ml, DHEAS 330 ug/dl (12-154). W tescie z CRH
nie uzyskano stymulacji ACTH > 35 % a w teécie z 8 mg deksametazonu nie uzyskano supresji kortyzolu > 50 %. Wykonano badanie CT Klatki
piersiowej i jamy brzusznej oraz scyntygrafie receptoréw somatostatynowych nie znajdujac ekotopowego zrédia nadmiernej produkcji ACTH.
W MRI przysadki stwierdzono makrogruczolak 28 X 20 x 17 mm. Chora zostala zakwalifikowana do przezklinowej resekgji guza. Po czeéciowej
adenomektomii stezenie kortyzolu wynosito 40 ug/dl ale z uwagi na utrzymujace sie objawy ciezkiej hiperkortyzolemii zadecydowano o jedno-
stronnej adrenalektomii ze wskazan zyciowych. Po operacji stezenie kortyzolu wynosito 20 ug/dl i stan chorej ulegat stopniowej poprawie. Po
26 miesigcach od operacji chora pozostaje w remisji. Z uwagi na przewidywany okres przezycia przekraczajacy prognozowang dtugos¢ remisji, wo-
bec obecnosci resztki guza przysadkiilewego nadnercza Chora zostata zakwalifikowana do leczenia radiochirurgicznego z uzyciem Gamma Knife.
Whiosek: W wybranych przypadkach jednostronna laparoskopowa adrenalektomia moze by¢ operacja ratujaca zycie u chorych z cigzkim
ACTH-zaleznym zespolem Cushinga. (Endokrynol Pol 2015; 66 (1): 68-72)
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Introduction

Endogenous Cushing’s syndrome (CS) remains a diag-
nostic and therapeutic dilemma, especially in a patient
with a macroadenoma secreting adrenocorticotropin
(ACTH) [1, 2]. In such patients, the clinical picture may
be more dramatic, suggesting ectopic ACTH secretion
[3]. Moreover, many laboratory tests which are used
to distinguish between Cushing’s disease (CD) and
ectopic ACTH secretion (e.g. corticotropin releasing
hormone (CRH) stimulation test, high dose dexametha-
sone suppression test (HDDST)), give false results [4].
Transsphenoidal surgery (TSS) in an ACTH-producing
macroadenoma is not curative in many patients, so
additional therapy is needed [5]. Despite improved ra-
diotherapy and a variety of pharmacological treatment
options (ketoconazole, metyrapone, mitotane, mifepris-
tone, pasireotide), in patients with life-threatening CS,
adrenalectomy needs to be considered. Usually bilateral
adrenalectomy is regarded as the operation of choice in
such cases. However, we here describe for the first time
the beneficial effects of unilateral adrenalectomy follow-
ing partial transsphenoidal adenomectomy of a pitui-
tary macroadenoma in a patient with life-threatening
CS due to a macroadenoma secreting ACTH.

Case report

A 77-year-old woman with a three year history of hy-
pertension and proximal muscle weakness of unknown
origin, and a few months history of diabetes mellitus,
was admitted to the Department of Endocrinology
with a suspicion of CS. She had started to experience

Table 1. Hormonal tests on admission and during follow up

prominent fatigue, muscle weakness (so she was unable
to walk), lower extremities and facial oedema, depres-
sion, and worsening of glycaemic and hypertension
control three weeks previously. Severe hypokalemia
(serum potassium 2.3 mmol/L) was the key abnormality
that prompted the determination of serum cortisol. On
admission, the patient was in a very poor condition.
She presented with central obesity, a ‘'moon’-like face,
supraclavicular pads, proximal muscle atrophy, skin
hyperpigmentation, easy bruising, and prominent
lower extremities oedema (Table I).

Once the diagnosis of ACTH-dependent CS had
been established, a CRH stimulation test and an over-
night high dose dexamethasone (8 mg) suppression
test were done; both were consistent with the diagnosis
of ectopic ACTH production. Because the chest com-
puted tomography and somatostatin receptor PET/CT
(using ®Ga-DOTA-TATE) didn’t reveal the source of
ACTH overproduction, pituitary MRI was performed
and showed a pituitary macroadenoma invading the
left cavernous sinus (Fig. 1 A, B). After two weeks of
preparation with ketoconazole and spironolactone,
the patient was qualified to partial transsphenoidal
adenomectomy of the pituitary tumour. Treatment with
ketoconazole was complicated by nausea, vomiting
and marked elevation of aminotransferases. Although
significant debulking of the tumour was achieved,
ACTH and cortisol levels remained markedly elevated
and the general condition of the patient was still poor
(Fig. 1 C, D). Histopathological investigation confirmed
a densely granulated corticotroph pituitary adenoma
with MIB-1 < 1%. The patient was not qualified to
prolonged pharmacologic treatment for several rea-

Tabela 1. Wyniki badati hormonalnych przy przyjeciu i w czasie obserwacji

Parameters On admission After pituitary 2 months 26 months Normal ranges
surgery after operations after operations

Serum cortisol 08:00  86.53 46.26 13.93 1.67, 6.20-19.40 ug/dL
0.84

Serum cortisol 23:00  76.16 46.01 3.22 4.72

Saliva cortisol 23:00  18.06 Nd 0.30 0.33 < 0.43 pg/dL

ACTH 08:00 194.30 91.58 42.31 36.00 7.30-63.30 pg/mL

ACTH 23:00 200.80 94.98 15.12 Nd

DHEAS 330.20 Nd 14.59 44.60 12.00-154.00 ug/dL

Testosterone 3.35 Nd < 0.09 0.13 0.10-1.40 nmol/L

DST 1 mg 61.95 Nd Nd 1.98 < 1.80 ug/dL

Urine free cortisol 1618 Nd Nd 17.00 15-108 ug/24h

ACTH — adrenocorticotropic hormone; DHEAS — dehydroepiandrosterone sulfate; DST — dexamethasone suppression test; Nd — not done
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Figure 1. MRI of pituitary gland performed before surgery revealed a pituitary tumour measuring 28 X 12 X 17 mm, penetrating to
posterior part of the left cavernous sinus with a small tumour appendix in the right cavernous sinus and associated displacement of
pituitary stalk. No compression of the optic chiasm was noted (A, B). Post TSS MRI showed decrease of the tumour volume, tumour
remnants in left cavernous sinus, and small tumour appendix in the right cavernous sinus (C, D)

Rycina 1. Rezonans magnetyczny przed operacjg: guz przysadki o wymiarach 28 X 20 X 17 mm penetrujgcy do tylnej czesci lewej zatoki
jamistej. Niewielka wypustka guza w prawej zatoce jamistej. Lejek przysadki nieco przemieszczony w czesci dolnej na strong prawg,
skrzyzowanie nerwdw wzrokowych bez zmian (A, B) i po operacji guza przysadki: zmniejszenie objetosci zmiany, ale guz nadal dochodzi
do lewej zatoki jamistej, mniejsza wypustka dochodzi do prawej zatoki jamistej, skrzyzowanie nerwdw wzrokowych bez zmian (C, D)

sons: intolerance of ketoconazole; hypertension and
profound hypokalemia spoke against metyrapon use;
mifepristone is not available in Poland; delayed effect
and off label use of mitotan; and no access to pasireotide
(at that time the drug was not registered for CD) and
aminoglutetimide. As a life-saving procedure, a decision
on aright sided adrenalectomy was undertaken (on CT
the adrenals were not enlarged — Fig. 2). Through right
sided lateral transperitoneal access, the right adrenal
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was removed by laparoscopy. Surgery was complicated
by bradycardia, heart failure and respiratory failure, but
a few days after the operation the condition of the pa-
tient started to improve and seven days later the patient
was discharged from the hospital. The histopathological
report revealed adrenocortical hyperplasia.

During following visits, the patient’s condition
was stable. Ten months after the operation, insulin
was withdrawn and doses of antihypertensive drugs
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Figure 2. CT image demonstrates normal adrenal glands

Rycina 2. W badaniu CT uwidoczniono prawidlowe nadnercza

were reduced. The last assessment, 26 months after
the operations, revealed fluctuating very low/Low/
/normal cortisol levels, low-normal UFC, borderline 1 mg
DST and normal late-night saliva cortisol. These results
may indicate remission with cyclic ACTH/cortisol se-
cretion (Table I). The patient is in good shape on stress
doses of hydrocortisone. She has started to travel
and leads a normal, active social life. Because her life
expectancy exceeds however the time of prognosed
duration of remission with the presence of pituitary
tumour remnants and intact left adrenal gland, the
patient was qualified to pituitary radiosurgery with
a Gamma Knife.

Discussion

To the best of our knowledge, we have presented for
the first time a patient with life-threatening hypercor-
tisolemia due to a pituitary macroadenoma that was
treated with partial pituitary adenomectomy followed
by unilateral laparoscopic adrenalectomy as a life-
saving procedure, who achieved remission after this
approach.

TSS in a case of pituitary ACTH-producing macroad-
enoma is not curative in many patients, so additional
therapy is needed. Such a procedure is however gener-
ally recommended even in tumours which cannot be
totally resected [6].

We decided to perform transsphenoidal pituitary
adenomectomy as a primary treatment for several
reasons: i) debulking of the tumour to decrease ACTH
and cortisol level; ii) reduction of tumour size to limit
the exposure of visual pathways and brainstem to
further irradiation; and iii) access to the experienced
pituitary neurosurgeon. After TSS, we have observed
a decrease in ACTH and cortisol levels, but not suf-

ficient to improve the patient’s condition. One must
remember that the efficacy of TSS in ACTH-producing
pituitary macroadenomas may be delayed. We can
however speculate that delayed control of hyper-
cortisolism was possible to achieve but our patient’s
condition was so poor that further rescue treatment
was necessary [7, 8].

In a case of persistent disease after pituitary surgery,
repeat pituitary surgery, medical treatment, bilateral
adrenalectomy or radiotherapy are established pro-
cedures [1, 2]. In our case however, reoperation was
not possible because of tumour remnants localisation
and medical treatment was not tolerated, contraindi-
cated or not accessible. Radiotherapy achieves control
of hypercortisolemia after 3-5 years, which spoke
against this procedure as a urgent treatment [9-11].
Bilateral adrenalectomy provides immediate control
of hypercortisolemia, and has been described as a life-
saving procedure, but our patient’s condition excluded
synchronous bilateral simultaneous adrenalectomy,
so the decision on laparoscopic unilateral, life-saving
adrenalectomy was undertaken [14].

There is very little data concerning unilateral ad-
renalectomy in the treatment of ACTH-dependent
Cushing’s syndrome. Two case reports that report
unilateral adrenalectomy in CD, describe in fact the re-
currence of hypercortisolemia after TSS in patients with
macronodular adrenal hyperplasia and autonomous
cortisol production [15, 16]. Nagesser et al. summarised
the results from Cushing’s disease patients treated with
unilateral adrenalectomy followed by pituitary irradia-
tion compared to TSS. The remission and relapse rates
were the same in both treatment modalities. External
irradiation was however started after a median interval
of one month after operation, so it is impossible to as-
sess the prolonged effect of unilateral adrenalectomy
on cortisol production [17].

The presented case may suggest that unilateral ad-
renalectomy can serve as an emergency procedure in
a case of life-threatening hypercortisolemia and high
risk of bilateral adrenalectomy.

Interestingly, unilateral adrenalectomy may be
beneficial in patients with ACTH-independent CS due
to macronodular adrenal hyperplasia (AIMAH) and
primary pigmented nodular adrenal disease (PPNAD).
The remission after this procedure lasts at least five
years in 93% of patients [12, 13].

The indication for bilateral adrenalectomy in CD is
the rapid cure of hypercortisolism and persistent CD af-
ter unsuccessful TSS or radiotherapy and lack of control
of hypercortisolemia on medical therapy/intolerance of
medical treatment [1]. The cure rate for this procedure
is high and reaches 90% [19]. Bilateral adrenalectomy
performed by the endoscopic technique carries lower
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intra- and postoperative complications compared to
open bilateral adrenalectomy. Retrospective reviews
found that the endoscopic approaches are associated
with minimal blood loss, few intra-operative complica-
tions, and short hospital stays and recovery times. The
risk of bilateral adrenalectomy is however higher than
when using the unilateral approach [18, 19] .

The main disadvantage associated with bilateral
adrenalectomy is lifelong replacement therapy with
gluco- and mineralocorticoids, the risk of life-threat-
ening adrenal crisis, and the development of Nelson’s
syndrome [21, 22].

Summary

Diagnosis and treatment of CS should be performed in
referral centres which have a variety of treatment op-
tions. The best treatment option must be individualised
for each patient. In selected cases of life-threatening
Cushing's disease, a unilateral adrenalectomy can serve
as a life-saving procedure.
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