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Summary

Cerebral vascular accidents are caused by vasospasm when induced by preeclampsia or by dopamine agonists. However,

six arteries nourish the pituitary and prevent against vasospasm-induced damage, which up until now has not been thought
to occur. Bromocriptine was used to arrest lactation in a 31-year-old with secondary amenorrhea following preeclampsia and
fetal demise at 28 weeks gestation. Tests and history revealed panhypopituitarism not associated with hemorrhage or mass

infarction but instead caused by vasospasm. The present study is the first report of pituitary damage from a non-
hemorrhagic, vaso-occlusive event in the literature. In keeping with Sheehan’s and Simon’s syndromes, we have named
pituitary damage resulting from vaso-occlusion as Dahan’s syndrome, and a literature review suggests that it may be a

common and previously overlooked disorder.

Learning points:

have been overlooked in the past.

e Vasospasm can cause damage to the pituitary gland, although it was not previously believed to do so.
e Preeclampsia and the use of a dopamine agonist, particularly in the peripartum state, may trigger vasospasm.
e Vasospasm resulting from dopamine agonists may be a common cause of injury to the pituitary gland, and it may

Background

During pregnancy, the pituitary gland undergoes hyper-
trophy and enlarges to compensate for increased hormone
production during the intra-partum and postpartum
periods. The circle of Willis is a physiologic compensatory
mechanism to protect the pituitary gland from blood loss,
which is a common phenomenon at delivery. Inflow to
the circle occurs from the right and left anterior, middle,
and posterior cerebral arteries. The fact that six arteries
supply blood to the pituitary protects this gland from
insufficiency when an artery or, in theory, even two
arteries are occluded because of stroke, vasospasm, or
significant postpartum hemorrhage. Having so many

arteries feed the gland ensures that some blood flow
continues during peripartum severe shock.

Preeclampsia has been shown to result in cerebral
vascular thrombosis during pregnancy (1) (2). One study
showed that risk factors for postpartum cerebral vascular
disease, including ischemic stroke, intracranial hemo-
rrhage, cerebral venous sinus thrombosis, pituitary
apoplexy, carotid/vertebral artery dissection, hypertensive
encephalopathy, or other acute cardiovascular disease that
occurred after hospital discharge but before 6 weeks after
delivery, were eclampsia (odds ratio (OR) 10.1; 95% CI
3.09, 32.8) and preeclampsia (OR 2.1; 95% CI 1.6, 2.8),
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among other factors, including coagulation disorders and
African origins (3). However, that study did not add to our
understanding of the mechanisms that cause these
disorders. The mechanism that underlies preeclampsia-
caused vascular thrombosis is thought to be vasospasm,
which also puts the patients at risk for eclamptic seizures
(4). Dopamine agonists have also been noted to place
patients at risk for postpartum vaso-occlusive episodes (2).
The case in the present study is the first to report pituitary
damage from a non-hemorrhagic vasospasmic event;
it is thus a combination of severe preeclampsia and a
postpartum dopamine agonist.

Case presentation

A 31-year-old African American G2P2L1 type 2 diabetic
(DM2) presented with a 3-year history of secondary
infertility and amenorrhea without any headaches. She
had been diagnosed with DM2 6 years earlier after being
tested for it because of her strong family history of DM2. Her
condition was managed with short-acting insulin lispro:
14 units before breakfast, 14 units before lunch, and 14 units
before dinner as s.c.injections. She also received an injection
of 12 units of neutral protamine Hagedorn long-acting
insulin at bedtime. Sliding scale lispro insulin was also used
as needed. She demonstrated no evidence of organ injury.
The patient did not report any difficulty in conceiving
her first two pregnancies. The amenorrhea presented in the
immediate postpartum period, and she failed to have any
menses after delivery. She had undergone a successful
induction of labor at 28 weeks gestation for severe
preeclampsia and fetal demise at another institution.
There was no history of eclampsia, HELLP (hemolysis,
elevated liver enzymes, and low platelets) syndrome,
postpartum hemorrhage, infection, fever, or curettage. Her
liver enzymes and platelet count were normal throughout
her admission. However, she was given bromocriptine
(5 mg daily for 30 days) postpartum to prevent lactation
because of the fetal demise. Two days after delivery, she
complained of severe headache and transient left-sided
weakness. A computed tomography (CT) scan and CT
arteriogram of the brain were ordered. The CT scan did not
find any masses, lesions, vascular accidents, hemorrhages,
or sinus thrombosis. The pituitary gland was normal size,
and no adenomas or deviations were noted. The arterio-
gram did not detect any vascular occlusions. However,
vascular flow was noted to be diffusely decreased, particu-
larly at the distal ends of arteries, which is consistent with
diffuse spasm. In spite of this finding, the bromocriptine
was continued. No delivery of vasodilators was recorded.
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The patient described her amenorrhea as dating from
that period onward. She denied any history of bitemporal
hemianopsia, diploplia, or any other vision problems
during or after the pregnancy. Loss of consciousness,
frequent urination, and polydipsia were also denied.

Investigation

Upon physical examination, the patient had an elevated
BMI (36 kg/mz). Her HbAlc level was 7.9%. Her initial
ultrasound showed an anatomically normal uterus with an
antral follicle count of 11. Random hormonal test results
showed a serum with 3.0 IU/1 follicle-stimulating hormone
(FSH; follicular phase: 2-15 1U/1, mid-cycle: 5-20 [U/], luteal
phase: 2-101U/], and menopause: 25-1351U/1), 3.0 IU/1
luteinizing hormone (LH; follicular phase: 2-10 [U/l, mid-
cycle: 15-100 IU/1, luteal phase: 1-10 IU/], and menopause:
10-60 IU/1), 41 pmol/1 estradiol (E,; normal: non-pregnant
50-1800 pmol/l and menopausal <18-200 pmol/l),
1.52 mIU/1 thyrotrophin (TSH; normal: 0.40-4.40 mIU/1),
17 pmol/l free thyroxine (normal: 10-23 pmol/l),
0.22 nmol/l total testosterone (normal: 0.35-2.70 nmol/l),
and 3.0 pg/l prolactin (normal: 3.3-26.7 ug/l). Repeat ran-
dom analysis showed a serum with 3.7 IU/1FSH, 2.2 IU/1 LH,
147 pmol/l E,, 4 pmol/l early morning fasting adreno-
corticotropin (ACTH; normal: <10 pmol/l), 127 nmol/l
random cortisol (normal: 120-535 nmol/l), 11.4 nmol/l
insulin-like growth factor 1 (normal: 13.3-42.6 nmol/l),
and 2.5 pg/l prolactin (normal: 3.3-26.7 pg/l). Serum
sodium, potassium, and chloride levels were normal.
A clomiphene challenge test was administered, wherein
100 mg of clomiphene was given for 5 days. Five days after
completing the clomiphene, serum FSH and E, levels were
3.7 10/l and <73.4 pmol/l respectively, which confirmed a
pituitary gonadotropin production dysfunction. An insulin-
induced hypoglycemic stress test of the adrenal gland
resulted in the serum levels that are shown in Table 1.
Cortisol levels did not increase with induced hypoglycemia,
as would normally occur. The patient did become sympto-
matic; however, adequate hypoglycemia was not obtained.
A magnetic resonance imaging (MRI) exam showed a small,
partially degenerated pituitary gland consistent with an
empty sella as well as a thin hypothalamic stalk.

Treatment

Although doing so was debatable, oral glucocorticoid
therapy was initiated in the form of 12.5 mg Cortizone to
be taken orally twice daily, because all other attempts to
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Table 1 Insulin bolus-induced hypoglycaemic changes in serum cortisol levels.
Time (min)
—-15 15 30 45 60 20 120
Serum cortisol levels (nmol/l) 221 189 173 162 182 178 180
Serum insulin levels (pmol/l) 120 965 992 1057 335
Serum glucose levels (mmol/l) 12.5 14.2 10.4 9.2 7.4 5.9 4.8

alter in any way the patient’s endogenous cortisol levels
failed. Diabetic control was augmented.

Outcome and follow-up

In order to explain the present patient’s pituitary dysfunc-
tion, we hypothesized that she had a cerebrovascular
accident at the level of the circle of Willis that had resulted
from the vaso-occlusive effects of severe preeclampsia and
the intake of a postpartum dopamine agonist.

Discussion

Bromocriptine acts as a dopamine agonist, and its side
effects, which are mostly minor, include orthostatic
hypotension, nausea, and headaches. Although it is rare,
vasospasm has been described as being related to the use
of bromocriptine, particularly in the postpartum period (2).
Katz et al. (5) reported two cases of cerebrovascular
accidents that presented several days after the use of
bromocriptine. They concluded that the exact mechanism
of the events that led to the cerebral accidents remained
unclear, but they questioned the safety of bromocriptine
use for lactation suppression. Kim et al. (4) reported a
similar case of postpartum reversible cerebral vasoconstric-
tion syndrome in a patient following bromocriptine use in
the peripartum period. The postpartum period has been
associated with an elevated risk for thromboembolic events
(1). Postpartum cerebral vascular thrombosis has also been
associated with severe preeclampsia (2). One case docu-
mented pituitary apoplexy (intra-pituitary hemorrhage) as
a result of severe preeclampsia and HELLP syndrome with
a resultant low platelet count and a risk for spontaneous
bleeding (6). But to date there have been no cases described
in the literature of hypopituitarism that resulted from
a non-hemorrhagic, vaso-occlusive event, regardless of
whether they occurred in the peripartum period or in a
non-pregnancy state. In none of the cases in the literature
has there been a report of pituitary damage related to
preeclampsia without hemorrhage.

The present patient not only presented with second-
ary amenorrhea in the absence of other puerperal risk

factors, but she also had radiologic imaging suggestive of
injury at the pituitary level (7). The pituitary undergoes
many anatomic and physiologic changes during preg-
nancy, mainly to accommodate enlarging lactotrophs,
which makes it vulnerable to many pregnancy-related
disorders (7). Defects at the level of the hypophysis are best
visualized on MRI. A partially empty sella can signify a
primary defect in the pituitary that is related to a defect in
cerebrospinal fluid pressure or a secondary defect that is
related to the removal or treatment of a mass, mass infarct,
or pituitary apoplexy. A partially empty sella can also be
seen in Sheehan’s syndrome or lymphocytic hypophysitis
(8) (9). According to the MRI report in the present study,
the pituitary was found to have a thin, not thickened,
pituitary stalk, which makes the differential of lymphocy-
tic hypophysitis less likely. Moreover, the lack of a history
of postpartum hemorrhage invalidates Sheehan’s syn-
drome. The occurrence of amenorrhea was temporally
associated with severe preeclampsia combined with the
use of a postpartum dopamine agonist. The CT scan at the
time of the incident confirmed a normal pituitary gland,
which ruled out hemorrhage into a pituitary macroade-
noma apoplexy. Vasospasm was diffusely present, which
supported the conclusion of peripartum vasospasm at the
pituitary level to explain our patient’s symptomatology.
However, the fact that the patient did not have an MRI
exam in the peripartum period is a limitation. There has
been a suggestion in the literature that the sensitivity of
MRI, particularly in non-hemorrhage pituitary apoplexy,
appears to be superior to that of CT scans (10) (11).
Hypopituitarism can have a variety of presentations.
Symptoms vary according to the degree of hormonal
deficiency and can be partial or total and acute or chronic.
As a general rule, gonadotropins and growth hormones
(GH) are more likely to be affected than ACTH and TSH
are. Prolactin deficiency, which was present in our patient,
is usually a rare manifestation and appears after global
pituitary dysfunction (8). GH production was also
suppressed in the present case. In spite of the symptoma-
tology, the ACTH stimulation in this patient did not
increase in response to insulin-induced hypoglycemia.
However, the level of the hypoglycemia was insufficient
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to confirm a diagnosis of ACTH production failure. It is
fascinating that the patient’s serum cortisol levels
remained unchanged in spite of the symptomatology,
though. The symptomatology was likely caused by poorly
controlled diabetes mellitus type 2.

A combination of low FSH, LH, and E, will prompt a
diagnosis of hypogonadotropic hypogonadism (HH). The
clomiphene challenge test is a commonly used test to
confirm HH. When this test was administered to the
present patient, she failed to produce gonadotropins,
which once again confirmed a lesion at the pituitary level.

Infarction of a pituitary macroadenoma with a
resultant pituitary hemorrhage can result in pituitary
injury (12). No macro- or microadenomas of the pituitary
gland were present in our patient. Traditionally, empty
sella syndrome resulting from macroadenoma infarction
and the resultant herniation of the meninges into the
sella turcica and compression of the pituitary results in
maintained pituitary function or a minimal loss of
hormone production (12). Although panhypopituitarism
can occur with empty sella syndrome, the macroadenoma
that would have been required to initiate the event was
not present (12). Lastly, up to 80% of patients with empty
sella syndrome report chronic headaches, which were
lacking in the present case (12). Although diabetes
mellitus is associated with increased vascular disease, it
has not been described as a cause of severe pituitary
hypofunction because of the protection provided by
the many vessels that feed the circle of Willis. Rarely,
infiltrative diseases, such as sarcoidosis or lymphoma, or
radiation therapy have been shown to damage the
pituitary gland, although evidence of these diseases was
lacking in the present case.

In the medical literature, pituitary injury resulting
from a hemorrhagic peripartum event is called Shehan'’s
syndrome, whereas a hemorrhagic non-pregnancy event
(usually a car accident or other severe trauma) is called
Simon’s syndrome. To maintain continuity, we propose
that pituitary injury resulting from a non-hemorrhagic
vaso-occlusive event be called Dahan’s syndrome.

It cannot be known if the damage caused to the
pituitary resulted from preeclampsia, the use of a
dopamine agonist postpartum, or a combination of both.
The literature lists the use of dopamine agonists as being
more common in patients who present with pituitary
hypofunction (apoplexy) and a history of pituitary masses
(13). However, the mechanism of pituitary injury was
thought to be the result of tumor infarct, and the present
case suggests that it may be a result of vascular spasm (13).
Spasms are more likely to cause injury at the pituitary
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gland level in people with small microadenomas of
1-3mm in size when they are on dopamine agonists
than infarction is. Pituitary injury in these situations has
been previously noted (13). It should be recognized that
that the six vessels supply the circle of Willis from their
most distal points. It could be hypothesized that uniform
vasospasm of all of these vessels caused by a pathologic
condition or medication could spare the brain but provide
inadequate blood flow to the pituitary gland.

In short, many endocrine disorders can lead to
amenorrhea. The differential diagnosis of secondary
amenorrhea can be vast. In the present case, the
investigation led to a hypothesis of postpartum pituitary
hypofunction and damage secondary to vasospasm that
was caused by a combination of severe preeclampsia or
the use of a postpartum dopamine agonist. This makes the
present case the first of its kind in the literature, and it has
resulted in the coining of the term Dahan’s syndrome.
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