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Prolactinomas are a common cause of repro-

ductive and sexual dysfunction and account for
a large proportion of pituitary adenomas. The
objectives for treatment of hyperprolactinemia

due to microprolactinomas are to suppress exces-
sive hormone secretion, preserve residual pitui-
tary function, and prevent disease recurrence.

These objectives may be achieved in most patients
harboring microprolactinomas by medical treat-
ment with effective dopamine agonists or micro-
surgical or endoscopic adenomectomy by an

experienced surgeon. The choice of pituitary
surgery should be made in consideration of the
volume and location of the adenoma, age of the

patient, the desire for restoration of fertility, and
the efficacy and tolerability of dopamine agonists.
The presence of a symptomatic microprolactino-

ma, especially in a young patient, should remain an
indication for micro- or endoscopic tumor remov-
al. This article reviews the emergence of radio-

surgery as a treatment for microprolactinomas.
Prolactinomas are a common cause of repro-

ductive and sexual dysfunction. These tumors
account for 40% to 50% of pituitary adenomas

[1]. Before the symptoms of hyperprolactinemia
are attributed to the presence of a prolactinoma,
other causes should be excluded with a careful

history (including current medications), physical

examination, routine chemistries, and a thyrotro-

pin level. If a prolactin (PRL)-secreting adenoma
is suspected, MRI with intravenous contrast will
delineate the size and extent of the tumor.

The general objectives of the treatment of
hyperprolactinemia are to suppress excessive
hormone secretion and its clinical consequences,

remove tumor mass, preserve residual pituitary
function, and prevent disease recurrence or
progression. In the treatment of microadenomas
(tumors <10 mm in size), removal of tumor mass

is of secondary importance because the size of the
tumor is not likely to produce symptoms by mass
effect. Although pharmacotherapy should be the

first consideration for treatment of macroprolac-
tinomas, the optimal treatment of patients with
microprolactinomas remains controversial [2–9].

Medical treatment

Prolactinomas are frequently treated with
dopamine agonists (DAs). DAs bind to type 2

dopamine (D2) receptors on the lactotroph
membrane, inhibit PRL synthesis and release,
and reduce tumor volume [10]. The widest ex-
perience has been accumulated with bromocrip-

tine, which is considered the reference standard in
clinical pharmacology with other DAs. These
medications are effective; in microprolactinomas,

suppression of PRL levels and tumor shrinkage
are achieved in more than 80% of patients with
bromocriptine at doses of 2.5 to 5 mg per day.

In 5% to 10% of patients, the appearance of
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side effects (eg, nausea, dizziness, and postural
hypotension) is a limiting factor in the contin-
uation of treatment. Cabergoline, a selective and

long-lasting D2-receptor agonist given at weekly
doses of 0.5 to 2 mg (usually administered twice
weekly, although weekly dosing also has been
shown to be effective), both normalizes PRL

levels and induces tumor shrinkage. The success
rate of cabergoline appears to be superior to
that of bromocriptine, with less frequent and

less severe side effects [11]. This favorable profile
enables escalation of doses to achieve normal
serum PRL levels in approximately 85% of

patients with microadenomas and, more impor-
tantly, in a proportion of bromocriptine-resistant
patients [12]. Thus, many authors have ad-
vocatedDAs as primary therapy for both micro-

and macroprolactinomas [3]; however, these
agents have disadvantages, which include the
likely and inconvenient need for life-long ther-

apy, which may become a financial burden for
some patients. Furthermore, a minority (10%–
25%) of patients are partially or totally resistant

to bromocriptine. It may be difficult to distin-
guish resistance from intolerance to doses of
bromocriptine high enough to control PRL

secretion by the tumor.

Surgical treatment

The choice of pituitary surgery for prolactino-
mas should be based on the volume and location
of the adenoma, the age of the patient, and the

efficacy and tolerability of the dopamine agonists.
In general, the cogency of a neurosurgical
approach is inversely related to adenoma volume
and serum PRL levels. Local microinvasion of the

dura or cavernous sinus or the presence of fibrosis
related to prior radiation treatment may affect
surgical outcome. Surgery should not be consid-

ered unless a complete removal with chemical cure
of the prolactinoma is an expected outcome. In
macroprolactinomas, the success rate for chemical

cure by surgery alone is usually less than 50%,
and adjunctive medical therapy is needed in the
majority of cases. The availability and efficacy of

DA therapy have limited the indications for
surgery in macroprolactinomas to debulking large
tumors before pregnancy, [13] restoration of
visual function not immediately responsive to

medical treatment, and alleviation of other neuro-
logical symptoms in giant adenomas that do not
shrink adequately with medical therapy [10];

however, surgical therapy should certainly be

considered for those patients with microadenomas
amenable to complete resection. The realization
that medical therapy will require lifelong treat-

ment in most cases (a particularly significant
factor in young patients) and consideration of the
very low morbidity and mortality rates associated
with contemporary transsphenoidal resection [14]

in experienced hands should factor into the
decision-making process. Furthermore, the con-
tinued evolution of endoscopic approaches for

tumor resection, which are somewhat less inva-
sive, may reduce the morbidity rate of the surgical
approach even further.

In a recently published review of the surgical
management of 121 female patients treated surgi-
cally for prolactinomas between 1976 and 1992
by an experienced surgeon, 89% of women who

experienced initial remission continued to experi-
ence clinical remission; 85% exhibited normal
PRL values, and 5% demonstrated mild, asymp-

tomatic, recurrent hyperprolactinemia (PRL val-
ues <34 ng=ml) [15]. Lower postoperative PRL
values were predictive of long-term remission. In

conclusion, successful outcomes and long-term
remission were achieved in patients with micro-
adenomas and noninvasive macroadenomas.

In patients with hyperprolactinemia due to a
pituitary microprolactinoma, transsphenoidal sur-
gery by an experienced pituitary surgeon should be
considered a potentially curative procedure. The

financial cost of treatment over a 10-year period is
similar in uncomplicated cases to that of long-term
DA therapy [16]. Taken together, the presence of a

symptomatic microprolactinoma, especially in a
young patient, should remain an indication for
microscopic or endoscopic tumor removal or

medical therapy.

Stereotactic radiosurgery

Stereotactic radiosurgery is becoming increas-

ingly popular as a treatment of pituitary adeno-
mas [17–21]. Indeed, radiosurgery presents an
intuitively rational treatment modality for these

localized tumors. Current MRI enables resolution
and dose planning with accuracy. There is recently
published literature that reviews the experience
with treatment of functional pituitary tumors with

radiosurgery, both as primary and secondary
treatment after failed microsurgery. In a recent
review of 20 patients who had residual prolacti-

nomas after unsuccessful transsphenoidal surgery,
or who had failed medical therapy, and were then
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subjected to gamma knife radiosurgery (GKRS)
[19], five were treated successfully, with their PRL
levels reaching normal values, and 11 experienced
improvement. The treatment failed in four

patients who were receiving DA at the time of
GKRS, suggesting some radioprotective effect of
DA therapy. In a cohort of 164 patients with

PRL-secreting tumors in China who were treated
with primary radiosurgery [21], tumor growth was
controlled in all but two of the patients. Chemical

cure was achieved in 67 cases (41%), with a mean
follow-up of 33.2 months. Among this group, nine
infertile women became pregnant 2 to13 months

after treatment; all gave birth to normal children.
In 31 (29%) of 108 patients followed for greater
than 2 years, no improvement in serum PRL was
noted. In a recent series of 13 patients in Korea

with microprolactinomas treated primarily with
GKRS, serum PRL was normalized in three,
decreased in eight, and unchanged in two over a

median 12-month follow-up [18].
In recent reports, tumor marginal radiation

dosages varied from 9 to 35 Gy; dosimetry has yet

to be standardized to optimize tumor control and
limit side effects. It does appear from initial reports
that the time to normalization of hormonal levels

may be reduced by a high maximal dose (at least
55Gy) and broad coverage of the target volume
within the prescription dose, thereby increasing
integral dose [17]. These preliminary results in-

dicate that GKRS as a primary treatment for
prolactinomas is effective in controlling tumor
growth and may reduce PRL levels in a significant

number of patients. The apparent success of growth
control may be a lesser victory considering the low
propensity for growth in PRL-secreting micro-

adenomas without treatment [22]. A liability of
such treatment is continued risk of the development
of late hypopituitarism; longer follow-up is neces-
sary to assess the likelihood of this complication.
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