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Autosomal dominant polycystic kidney disease
(ADPKD) is the most common inherited cause of
chronic kidney disease (CKD), estimated to affect
1:500 to 1:1000 live births." The disease is genet-
ically heterogenous and arises from mutations in
1 of the 2 genes: PKDI, which encodes the inte-
gral membrane protein polycystin-1 (PC1), and
PKD2, which encodes polycystin-2 (PC2) that
is believed to function as a transmembrane ion
channel.! The structure of PC1 resembles that
of adhesion receptors;? the protein is thought
to act as an atypical G-protein in transmitting
chemo- and mechanosensory data form the ad-
jacent cilia and external environment.? In addi-
tion to its role in calcium-dependent signaling
pathways, PC2 appears to facilitate PC1 matura-
tion and localization.? PC1 and PC2 associate to
form a receptor-channel complex that modulates
fluid transport, cell differentiation and prolifera-
tion, and adhesion.?

Both PC1 and PC2 are expressed in the tubu-
lar epithelium.' Disordered cell maturation and
aberrations in fluid translocation underly the de-
velopment of renal cysts, which are the hallmark
of ADPKD. The expansion of these cysts over time
results in a loss of normal renal parenchyma and,
eventually, kidney failure (KF). The expression
of PC1 and PC2 in other organ systems, such as
the liver, heart, bone, and muscle tissues,' ex-
plains the multiorgan nature of the disorder. Both
PC1 and PC2 are present in endothelial and vas-
cular smooth muscle cells.® Evidence suggests
that PC1 plays an important role in maintain-
ing the structural integrity of the vasculature;
the loss of its expression may mediate the asso-
ciation of ADPKD with intracranial aneurysm
(ICA) formation.?

A considerable variability exists in the clinical
severity and extrarenal manifestations of ADPKD.
Intrafamilial phenotypic variation suggests that
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an additional somatic mutation in the remaining
wild-type gene contributes to the disease severi-
ty.” Antecedent first-degree family history of ICA
increases the risk of its development in an indi-
vidual patient, which suggests that the type of
germline mutation may be an important deter-
minant in ICA formation.® A history of smoking,
presence of hypertension, and CKD stage may
increase the ICA risk in patients with ADPKD.5

ICA occurs in 5% to 9% of patients with
ADPKD, and its prevalence is 3 to 5 times great-
er than in the general population.® The anteri-
or circulation of the circle of Willis is the most
common site of ICA formation.®® Most ICAs
are small in size and are commonly diagnosed
on screening;® local pressure effects are com-
mensurably rare. Here, we report a patient with
known KF due to ADPKD, who developed symp-
tomatic hyperprolactinemia caused by pituitary
stalk compression by an ICA of the internal ca-
rotid artery.

A 25-year-old man of Black African ethnicity
presented to a district-level hospital in 2018 with
elevated blood pressure and fluid overload. Bio-
chemical workup confirmed KF with an estimat-
ed glomerular filtration rate of 6 ml/min/1.73 m?
at index presentation, and the patient was trans-
ferred to our center for evaluation. Abdominal
ultrasound on admission showed large kidneys
with multiple cysts bilaterally, leading to a diag-
nosis of ADPKD. In the absence of genetic test-
ing in a resource-limited environment, APDKD
was considered to be due to PKDI-related dis-
ease in view of an early presentation with estab-
lished KF. A family history of the disorder was not
known to the patient. Following stabilization of
uremia with emergent hemodialysis, the patient
was transitioned to continuous ambulatory peri-
toneal dialysis, and subsequently wait-listed for
a deceased-donor kidney transplantation.



During a routine follow-up in March 2021,
the patient reported swollen and tender breasts.
Clinical examination revealed bilateral gyneco-
mastia with galactorrhea. Neurological examina-
tion was unremarkable. Biochemistry confirmed
an elevated prolactin level of 26.7 pg/1 (reference
range [RR], 3.0-11.6 pg/1). Adrenocorticotrop-
ic hormone levels were decreased at 0.9 pmol/l
(RR, 1.6-13.9 pmol/l), with a normal cortisol lev-
el of 306 nmol/l (RR, 133-537 nmol/1). Other pi-
tuitary hormone levels were within the reference
ranges, with normal luteinizing hormone, follic-
ular stimulating hormone, thyroid stimulating
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FIGURE 1 A — magnetic resonance angiography, axial
view, showing an intracranial aneurysm in the region of
the pituitary stalk (arrow); B — coronal T1-weighted
sequence showing the internal carotid artery aneurysm
(arrows); C — contrast-enhanced sagittal T1-weighted
sequence showing the internal carotid artery aneurysm
with a mass effect at the level of the pituitary stalk
(arrow)

hormone and insulin-like growth factor 1 levels
documented.

Non-contrast-enhaced magnetic resonance
angiography (MRA) of the brain yielded an im-
age of 2 ICAs—a fusiform right distal internal
carotid artery aneurysm measuring 6.5 mm in
length and 9.9 mm at the maximal diameter, and
a saccular left middle cerebral artery aneurysm
measuring 1.7 mm at the neck and 4.5x 5.2 mm
at the dome (FIGURE 1A and 1B). A local mass ef-
fect around the internal carotid artery aneu-
rysm with compression of the pituitary stalk
was noted (FIGURE 1¢). This finding accounted for



hyperprolactinemia and the resultant galactor-
rhea in the present case; the pituitary gland it-
self being radiologically normal.

The patient was referred to the neurosurgery
department for consideration of endovascular
coil embolization. In the absence of known risks
for ICA rupture, conservative management with
medical treatment of galactorrhea and serial
MRAS to monitor for ICA enlargement were rec-
ommended. At present, the patient remains sta-
ble on peritoneal dialysis, and reports improve-
ment in galactorrhea.

ICAs occur more frequently in patients with
ADPKD than in the general population, although
their actual prevalence in ADPKD is relatively low
(5%—-9%).>* The rate of growth of ICA in ADP-
KD patients developing the complication is sim-
ilar to that observed in the general population.?
ICA rupture leading to subarachnoid hemorrhage
is the most serious complication. Longitudinal
studies of patients with ICA detected on radio-
logical screening suggest a relatively low risk of
rupture.® Patients with posterior circulation ICA,
ICA greater than 10 mm, and those with a person-
al or family history of subarachnoid hemorrhage
are at an increased risk of rupture.”

Neurological deficit arising from local pres-
sure symptoms caused by ICA enlargement may
include seizures, transient ischemic attacks, and
cranial nerve palsies (especially of the oculomo-
tor nerve); however, such presentations are rare
in ADPKD," possibly reflecting the small size of
ICA in the affected patients.®

Prolactin secretion by the pituitary is tonical-
ly inhibited by dopamine released from the hypo-
thalamus into the portal venous system. Compres-
sion of the pituitary stalk inhibits the flow of do-
pamine and releases this inhibition, potentially re-
sulting in hyperprolactinemia. ICAs are a rare but
known cause of hyperprolactinemia due to pitu-
itary stalk compression—such cases are often ac-
companied by a loss of other pituitary hormones
secretion. Less than 2% of all ICAs are located in
the region of the sellar within sufficient proximity
to cause stalk compression.® As a result, ICAs con-
tribute to less than 0.17% of such cases;® only 35
cases have been described in the literature to date.®
Aneurysms of the internal carotid artery are most
commonly implicated in the cases of ICA-related
stalk compression.® Although the internal carotid
artery is the most common site of ICA formation
in ADPKD,’ the present case is, to our knowledge,
the first report of pituitary stalk compression in
the context of an APDKD-related ICA.

Recovery of the normal pituitary function af-
ter ICA occlusion is uncommon.b In the absence
of risks for rupture as defined above, symptom-
atic relief may be obtained through the use of do-
pamine agonists, such as bromocriptine or cab-
ergoline. In the present case, such an interven-
tion resulted in a significant improvement in gy-
necomastia and galactorrhea.

Current guidelines restrict screening for ICA
to the patients identified as being at high risk
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of rupture due to a family history of intracrani-
al bleeding.” Although ICA rupture carries a sig-
nificant risk for mortality, substantial morbidi-
ty may occur as a result of local pressure effects
caused by aneurysm growth. Clinicians should
therefore maintain a high index of suspicion for
unusual presentations, such as galactorrhea and
other manifestations of pituitary dysfunction,
which in the context of ADPKD should carry a low
threshold to screen for ICA formation.

ARTICLE INFORMATION

NOTE This paper won the 3rd award at the 2022 Best Case Report Con-
test; MIRCIM, October 1, 2022.

ACKNOWLEDGMENTS None.
FUNDING None.
CONFLICT OF INTEREST  None declared.

OPEN ACCESS This is an Open Access article distributed under the terms
of the Creative Commons Attribution-NonCommercial-ShareAlike 4.0 Inter-
national License (CC BY-NC-SA 4.0), allowing third parties to copy and re-
distribute the material in any medium or format and to remix, transform, and
build upon the material, provided the original work is properly cited, distrib-
uted under the same license, and used for noncommercial purposes only. For

commercial use, please contact the journal office at pamw@mp.pl.

HOW TO CITE Blomerus E, Dayal C, Davies M. A rare cause of galac-
torrhea in autosomal dominant polycystic kidney disease: pituitary stalk
compression by an intracranial aneurysm. Pol Arch Intern Med. 2022; 132:
16367. doi:10.20452/pamw.16367

REFERENCES

1 lgarashi P, Solo S. Genetics and pathogenesis of polycystic kidney dis-
ease. J Am Soc Nephrol. 2002; 13: 2384-2398. (7

2 Vasileva VY, Sultanova RF, Sudarikova AV, llatovskaya DV. Insights into
the molecular mechanisms of polycystic kidney diseases. Front Physiol.
2021; 12: 693130. (£

3 Kuo Y, Chapman A. Intracranial aneurysms in ADPKD: how far have we
come? Clin J Am Soc Nephrol. 2019; 14: 1119-1121. (£

4 Pirson Y, Chauveau D, Torres V. Management of cerebral aneurysms in
autosomal dominant polycystic kidney disease. J Am Soc Nephrol. 2002;
13: 269-276. (7'

5 Sanchis S, Shukoor S, Irzabal MV, et al. Presymptomatic screening for in-
tracranial aneurysms in patients with autosomal dominant polycystic kidney
disease. Clin J Am Soc Nephrol. 2019; 14: 1151-1160. ('

6 Wende T, Hamerla G, Quaschling U, et al. Persistent hyperprolactinemia,
transient hypopituitarism, and transient contralateral third nerve palsy af-
ter endovascular treatment of an internal carotid artery aneurysm: case re-
port and review of the literature. Open Med Case Reports. 2020; 8: 1-6. ('


http://creativecommons.org/licenses/by-nc-sa/4.0
https://doi.org/10.1097/01.ASN.0000028643.17901.42
https://doi.org/10.1097/01.ASN.0000028643.17901.42
https://doi.org/10.3389/fphys.2021.693130
https://doi.org/10.3389/fphys.2021.693130
https://doi.org/10.3389/fphys.2021.693130
https://doi.org/10.2215/CJN.07570719
https://doi.org/10.2215/CJN.07570719
https://doi.org/10.1681/ASN.V131269
https://doi.org/10.1681/ASN.V131269
https://doi.org/10.1681/ASN.V131269
https://doi.org/10.2215/CJN.14691218
https://doi.org/10.2215/CJN.14691218
https://doi.org/10.2215/CJN.14691218
https://doi.org/10.1177/2050313X20948714
https://doi.org/10.1177/2050313X20948714
https://doi.org/10.1177/2050313X20948714
https://doi.org/10.1177/2050313X20948714

