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A B S T R A C T

A 13 year old boy presented with acute onset of sudden severe headache and visual impairment following a one-
year history of intermittent frontal headache. Serum prolactin level was 17532ng/ml (normal 3–24ng/ml).
Magnetic resonance imaging showed a large intrasellar mass with suprasellar extension and evidence of recent
hemorrhage within the mass. Cabergoline was started and laparoscopic trans sphenoidal resection of pituitary
adenoma was performed. Six months post therapy, he had complete restoration of right eye vision, and partial
restoration of left one. Early surgical intervention in addition to medical therapy in case of pediatric pituitary
apoplexy associated with giant prolactinoma might be essential to restore vision.

1. Introduction

Pediatric pituitary adenomas are rare, accounting for< 3% of all
childhood intracranial tumors, the majority of which (40–50%) are
prolactinoma. Consequently they are often misdiagnosed as other su-
prasellar mass such as craniopharyngioma. Prolactinoma is a rare be-
nign tumor that appears as a result of monoclonal expansion of the
lactotrophic cell line of the adenohypophysis probably due to somatic
mutation. Unlike adults, macroprolactinomas in children (mass mea-
suring ≥1 cm in diameter) are more common (∼60–80%). Giant
prolactinoma is a subset of macroprolactinoma with diameter ≥4 cm,
or ≥2 cm in suprasellar extension. Herein we report the case of 13-
year-old male who presented with giant macroprolactinoma and acute
pituitary apoplexy who responded to combination of surgery and
medical therapy.

2. Case report

A 13-year-old refugee boy who was previously healthy presented to
the emergency department (ER) with acute history of headache, visual
loss, and vomiting following a one year history of intermittent frontal
headache and blurred vision, no galactorrhea or gynectomastia. He was
not taking any medication. His family history was unremarkable for
endocrinopathies. Vital signs at the time of admission showed blood
pressure 118/65mmHg, heart rate 74/min, temperature 36.8C,

anthropometric measurements showed a height of 164.5 cm (54.79
percentile) weight of 85.4kg (98.95 percentile), and body mass index of
31.55 kg/m2 (31.52 percentile). Physical examination showed a Tanner
stage 4 axillary hair and pubic hair, testicular volume of 12 ml bilat-
erally. Fundal examination showed a pale left optic disc. Visual field
examination revealed total left eye vision loss, while there was a tem-
poral hemianopia of the right eye.

Laboratory investigations (Table 1) revealed high prolactin (PRL)
level of 17532ng/ml, thyroid stimulation hormone (TSH) 0.9 mu/L and
free thyroxin (F T4) 10.9 pmoL/L(0.8ng/dl) (indicating secondary hy-
pothyroidism). Adrenocorticotrophic hormone (ACTH) 0.3 pmoL/L
(1.3pg/ml), cortisol 9.9 nmoL/L (0.3 μg/dl) (indicating central adrenal
insufficiency), luteinizing hormone (LH) 1.1IU/L, follicular stimulation
hormone (FSH) 2.5 IU/L, and testosterone 6.3 nmoL/L (181.1ng/dl).
Liver and renal function were normal with serum glucose 4.4mmol/l
(79mg/dl). Serum sodium 137mmol/l with normal serum osmolality.
There was no evidence of diabetes insipidus or syndrome of in-
appropriate anti diuretic hormone (SIADH) before or after surgery.
Computed tomography scanning (CT) (Fig. 1B) showed mass measuring
4×2.5×3 cm. A magnetic resonance imaging (MRI) revealed a large
interstellar mass with suprasellar extension with evidence of recent
hemorrhage within the mass (Fig. 1A), with no radiological evidence of
calcification. Due to acute left eye visual loss and under steroid cov-
erage, microscopic trans-sphenoidal resection of the pituitary mass was
performed. CT and MRI were done post surgical day 1 and day 2
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respectively (Fig. 2A and B). Immunostaining (Fig. 3) revealed neo-
plastic cells with diffuse strong positively for prolactin and negative for
ACTH, FSH, LH, TSH and GH. Immediately post surgery the serum
prolactin regressed to 8681 ng/ml. The patient was started on Ca-
bergoline (dopamine agonist), 0.25 mg twice a week and increased
gradually in 4 weeks to reach to 2 mg twice a week. Hydrocortisone and
Levothyroxine replacement therapy were started before surgery and
continued thereafter. Six months post surgery, Cabergoline dose was

increased to 2.5mg twice a week because of increase in prolactin level
(Table 1), although patient showed marked clinical and radiological
improvement (Fig. 4) we increased the dose because we anticipated
that this is an earlier sign for relapse. During follow up patient has no
significant symptoms and sign of orthostatic hypotension, vertigo,
nausea and vomiting. Importantly, the left eye vision was partially re-
stored with remaining temporal hemianopia, and complete improve-
ment of the right eye vision. Growth velocity and puberty continued to
progress normally. Unfortunately the patient lost to follow up after the
6 months visit. The family were contacted several but they did not re-
spond.

3. Discussion

Giant prolactinoma is exceptionally rare in childhood with an esti-
mated frequency of 0.5–4.4% for all pituitary tumors [1,2]. They pre-
sent with symptoms of hyperprolactinemia and tumor mass effect, such
as neuro - ophthalmologic symptoms. Rarely pituitary apoplexy may
occur when acute bleeding inside the tumor occurs causing a sudden
headache, visual loss, double vision and pituitary failure. Females tend
to present with microprolactinoma. The main manifestation is with
signs and symptoms that are related to hyperprolactinemia. While
males present with macroprolactinoma resulting in the presence of
neuro-ophthalmologic signs like our patient [1,2]. We identified 13

Table 1
Results of investigations and cabergoline doses.

hormone (normal
values)

Baseline (prior
surgery)

Post surgery 3 months 6 months

Prolactin (3–24ng/ml) 17,532 8681 2426 2565
TSH (0.5-5Mu/L) 0.9 0.7 0.6
F T4 (0.9–1.8 ng/dl) 0.8 0.9 1.1
ACTH (22–68 pg/ml) 1.3 30.9
Cortisol (5–23 μg/dl) 0.3 9.9
LH (1.7–8.6IU/L) 1.1 2.5
FSH (0.8–9IU/L) 2.5 6.5
Testosterone (28–1110

ng/dl)
181.1 129.7

Cabergoline
Dose (twice/week)

0.25mg 2mg 2.5mg

Fig. 1. Pituitary giant macroadenoma (1A) Mid-sagittal brain MRI (T1
weighted image without intravenous contrast: shows a large intrasellar/su-
prasellar mass (arrows) with homogenous high signal intensity indicating he-
morrhage. The mass is compressing on optic chiasm (arrowhead). (1B) Mid-
sagittal brain CT scan without intravenous contrast: shows a large hypodense
intrasellar mass (arrow) with suprasellar extension. It is causing expansion of
sella turcia (arrowhead).

Fig. 2. Post transphenoidal resection of pituitary macroadenoma (2A) Mid-sa-
gittal brain CT scan without intravenous contrast: Day one after resection shows
sphenoid bone defect (arrow) and fat packing in sphenoid sinus (arrowhead).
(2B) Mid-sagittal brain MRI (T1 weighted image with intravenous contrast):
Day two after resection shows linear enhancement along the pituitary stalk
(arrow) and fat packing in sphenoid sinus (arrowhead).
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pediatric giant prolactinomas in the literature. The youngest child
presented at age 7 years. All cases had mean PRL level of 10,989.7ng/
ml. The clinical presentation and management of these cases are sum-
marized in Table 2. Serum PRL levels associated with giant prolacti-
noma are usually high, reaching 1000 ng/ml, and occasionally

exceeding 40, 000 ng/ml. However, these level do not correlate with
the tumor size [3,4]. Sometimes PRL levels are so high that they can
appear in the urine in the form of nephrotic range proteinuria [5].

Dopamine agonists are the initial therapy of choice in children and
adolescent because of their effectiveness and tolerance [6–9]. Therapy
with Cabergoline normalizes prolactin level in 68%, reduces the tumor
size in 73%, and improves of the visual field in 91% of the patients. In a
24-month prospective study, treatment with Cabergoline (0.25–3.5 mg/
week) normalized PRL levels in 76% of patients, significantly reduced
tumor size in all patients with a percentage reduction of the maximum
tumor diameter of 84%, normalized serum testosterone in 60% and
sperm alterations in> 90% of patients [25]. Cabergoline is more ef-
fective than other dopaminergic agonist because it has higher affinity
for dopamine receptors binding sites, longer half life, and lower adverse
effects [10,21,23]. The most common adverse events associated with
cabergoline are nausea or vomiting followed by headache, dizziness
and vertigo [26]. Recently cardiac valve insufficiency has been reported
in patient with Parkinson's disease treated with high dose of cabergo-
line [27] Majority of pediatric giant prolactinomas respond well to
medical treatment. However, medical therapy might be limited because
of treatment side effects especially when high doses of dopamine ago-
nists is needed to normalize the prolactin level and achieve tumor size
shrinkage. Experience in children with giant prolactinomas treated with
cabergoline is limited to sporadic case reports [28]. Table 2 shows the
variability in management, and treatment success rate in giant pediatric
prolacetinomas. Surgical management usually is reserved to children
with neuro-opthalmic symptoms in combination with medical treat-
ment. Surgery usually results in rapid resolution of neuro-opthalmic
symptoms. Radiotherapy has a limited role in the treatment of giant
prolactinoma due to low efficacy and risk of complications [1].

Pituitary apoplexy presenting with giant prolactinoma is extremely
rare in children. Our case is the second in the literature [22]. Timely
management is extremely prudent to preserve vision and reverse ad-
verse neurological squeal. The first case of pituitary apoplexy presented
with giant prolactinoma was for 9 years old child. The child presented
with acute headache, visual disturbance. He underwent trans-sphenoi-
dial surgical resection combined with Cabergoline. After 33 weeks of
treatment the PRL levels completely normalized, his left eye vision was
partially restored with remaining temporal hemianopia, and complete
improvement of the right eye vision, and the tumor completely re-
solved. On the other hand, early surgical intervention in our case re-
sulted in complete right eye vision restoration, and partial restoration
of left eye vision. Adult systematic review and meta-analysis of 6 stu-
dies for cases of pituitary apoplexy indicated that early surgical inter-
vention resulted in good visual recovery compared to medical man-
agement [11].

The optimal management for pediatric pituitary apoplexy remains
controversial. Medical management for giant prolactinoma is con-
sidered optimal. However, when children presents with poor medica-
tion intolerance or tumor resistant to medical treatment with dopamine
agonist, and when it produce a neuro-ophthalmological symptoms, loss
of vision or pituitary apoplexy, or in case of malignant prolactinoma
then early surgery should be considered to preserve vision [12,13].
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Fig. 3. Histopathology (3A): The photomicrograph shows a neoplasm com-
posed of rounded monomorphic cells arranged in a diffuse pattern. The neo-
plastic cells are medium-sized containing moderate amounts of finely granular
eosinophilic cytoplasm, round to oval nuclei and small nucleoli. There is no
pleomorphism, brisk or atypical mitosis or necrosis. (Hematoxylin and eosin
stain, x200 original magnification). (3B): On immunohistochemistry study the
neoplastic cells show strong, diffuse cytoplasmic positivity with prolactin. The
immunostains for ACTH, FSH, TSH, LH and GH were negative. (Prolactin im-
munostain, x400 original magnification).

Fig. 4. 6 months after surgery and under Cabergoline therapy. Post transphe-
noidal resection of pituitary macroadenoma with interval resolution of left
suprasellar enhancing focus. There is resolution of postoperative changes and
fat packing.
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