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Spontaneous coronary artery dissection in polycystic kidney disease
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Abstract

Little is known about the association between autosomal-dominant polycystic kidney disease
(ADPKD) and coronary artery dissection (CAD). We suggest that the genetic disorder in ADPKD is
the main cause of instable artery vasculature. Our case also shows that CAD can be missed in the
acute phase. Therefore, we recommend additional investigation in patients with ADPKD presenting
with acute chest pain. We report a case of a patient who developed a myocardial infarction due to a
spontaneous dissection of the left anterior descending coronary artery. ADPKD was diagnosed
during the additional investigation. The patient received medical management.
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Background

Autosomal-dominant polycystic kidney disease (ADPKD) is
characterized by cyst formation and occurs primarily in the
kidneys. Due to the replacement of the normal renal pa-
renchyma, ADPKD results in end-stage renal failure in 45%
of patients [1]. Approximately 7-11% of patients receiving
renal replacement therapy in the Western world are doing
so due to ADPKD [1]. The underlying cause of ADPKD is a
mutation in the polycystin-1 and -2 plasma proteins, lo-
cated in the primary cilia. This mutation leads to abnormal
function of renal tubular epithelia and inadequate calcium
influx followed by cyst formation [2].

Cardiovascular disease is the most frequent cause (36%)
of mortality in patients with ADPKD [3]. Patients with ADPKD
often develop hypertension at an earlier age than the gen-
eral population before any impairment of kidney function.
It is hypothesized that the renin-aldosterone system and
endothelial dysfunction caused by impaired nitric oxide re-
lease are the important factors in the development of
hypertension in ADPKD patients [4]. Arterial dissection is
one of the cardiovascular manifestations of the disease
[4]. We describe an uncommon case of a middle-aged man
with a spontaneous coronary artery dissection (CAD) and
ADPKD.

Case report

A 41-year-old Caucasian man presented at an emergency
department with acute chest pain. The chest pain began 2
h before presentation. There was no history of trauma or
excessive physical exercise. He had no other complaints
and used no medication. Medical history recorded a sub-
dural haematoma, as a result of trauma. According to the

family history, his mother and aunt were both diagnosed
with ADPKD. Our patient was a non-smoker, with no history
of hypertension, diabetes mellitus or hypercholesterolaemia.

On physical examination, the blood pressure was 155/102
mmHg and the pulse 72 beats/minute; other vital param-
eters were normal. Electrocardiography showed a sinus
rhythm of 65 beats/minute and ST elevation in the precor-
dial leads (Figure 1). Creatine kinase was 249 U/L, creatine
kinase MB was 17.4 U/L and troponin T was 0.21 ng/mL. The
other laboratory test results were normal. Twelve hours
later, the cardiac enzymes increased to higher levels. Echo-
cardiography revealed a hypokinetic septum and a slightly
impaired left ventricular function with an ejection fraction
of 45-60%.

Based on these results, a presumptive diagnosis of acute
septal myocardial infarction was made. The patient was
immediately transported to the University Medical Centre
for cardiac intervention. Coronary artery angiography (CAG)
revealed a transient occlusion of the left anterior descending
(LAD) coronary artery, most probably as a result of myocar-
dial bridging (Figure 2A). Other coronary arteries appeared
normal. Percutaneous coronary intervention was not per-
formed due to small vessel size. The myocardial infarction
was treated with anti-platelet therapy, statin and metoprolol.

However, the chest pain returned 3 days after the pre-
sentation. A second electrocardiography showed persistent
inverted T waves in the precordial leads without ST elevation.
The cardiac enzyme levels were again increasing. A second
CAG was performed because of suspicion of recurrent my-
ocardialinfarction. It disclosed an open LAD with a dissection
in the distal part and a double lumen, which was not ob-
served during the first angiography (Figure 2B). Myocardial
scintigraphy showed a restricted infarction of the septum.

The definitive diagnosis of non-Q-wave anterior infarct
as a result of a spontaneous LAD dissection was made. The
suspicion of myocardial bridging was rejected.
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Fig. 2. The CAG (A) shows the compression of the LAD coronary artery during the systole resulting in narrowing and (B) performed after the second chest
pain attack demonstrating a dissection in the distal left anterior descending coronary artery.

Unexpectedly, the echocardiography revealed multiple
liver cysts. The following abdominal echography also showed
multiple renal cysts. Based on the cysts in both kidneys
combined with a family history of ADPKD, the diagnosis of
ADPKD was made (Ravine’s criteria) [5].

Since cerebral aneurysms are one of the extrarenal
manifestations of ADPKD [1], a computerized tomography
angiography of the brain was performed, with a negative
result for vascular anomalies. An exercise stress test, per-
formed 16 days after the onset of chest pain, was normal.
An elective CAG was performed at 6-month follow-up. The
LAD was patent without a significant infarction, but still
with a double lumen appearance. At 2-year follow-up by a
nephrologist, his kidney function is still in the normal range.
His blood pressure is also normal with use of perindopril and
amlodipine.

Discussion

Our patient, a relatively young man with a negative cardi-
ovascular profile and a history of subdural haematoma,
developed a myocardial infarction secondary to dissection

of the LAD. ADPKD was diagnosed at presentation. The
CAD was not recognized during the first CAG because the
relevant coronary artery can obturate the dissection in the
acute phase. Myocardial bridging was the initial assump-
tion. This condition is found when the segmental coronary
artery has an intramyocardial course, being compressed
during systole and restored during diastole [6]. Therefore,
one would require a difference in coronary artery contrac-
tion in the systolic and diastolic phase which was not ob-
served on the first CAG.

The association between a spontaneous CAD and ADPKD
is poorly understood. Four cases were reported on the oc-
currence of a spontaneous CAD in middle-aged ADPKD
patients [7]. Predisposing factors for CAD in ADPKD patients
are still undetermined, especially in the absence of tradi-
tional cardiovascular risk factors. Furthermore, it is not
known if arterial dissection is an extrarenal manifestation
of ADPKD or if is just secondary to hypertension.

The estimated prevalence of spontaneous CAD is 0.7%,
and it is in 2% of cases, the cause of acute coronary syn-
drome [8]. The LAD is affected in 80% of the patients with
CAD [8, 9]. The majority of patients with a CAD often lack
classical risk factors for cardiovascular disease and are
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female. De Maio et al. [9] identified three groups of pa-
tients with CAD: (i) patients with atherosclerotic cardiovas-
cular disease, (ii) women in the postpartum period and (jii)
an idiopathic group. Several underlying conditions in the
idiopathic group are suggested, such as polyarteritis no-
dosa, lupus erythematosus, Marfan’s syndrome, Ehlers-
Danlos syndrome, intense physical exercise, the use of
cocaine, cyclosporin and oral contraceptives. None of
these conditions were present in our patient.

Polycystins are also detected in smooth muscle cells of
elastic arteries [10]. The tunica media, the middle layer of
elastic arteries, include smooth muscles with interposing
layers of elastic lamellae. The connection between the in-
tracellular contractile filaments and extracellular elastic
fibres is provided by dense plaque sites. Localization in the
dense plaques assigns a significant function to polycystins
in maintaining vascular integrity [11]. Furthermore, Qian
et al. [12] suggested that abnormal intracellular calcium
concentration in the vascular smooth muscle cells is linked
to vascular phenotype in the case of inactivation of poly-
cystin-2 protein. Literature also confirms the observation
of intracranial aneurysms and myocardial infarction sec-
ondary to coronary aneurysms in certain families and the
occurrence of vascular rupture and haemorrhage in ho-
mozygous polycystic kidney disease (PKD)-1 knockout
mice [4, 11]. Considering these results, and the high
plasma renin activity and impaired nitric oxide release in
ADPKD patients [4], we speculate that the vascular abnor-
malities are most likely a direct result of PKD mutations
rather than a secondary cause of hypertension.

In conclusion, polycystins seem to play a main role in the
stability of the arterial vasculature. Therefore, a spontaneous
CAD should be considered as an extrarenal manifestation
of ADPKD. The clinician should be aware of CAD if ADPKD
patients present with chest pain or discomfort. CAG can be
inconclusive in respect to the mechanism of coronary occlu-
sion in the acute phase and should be repeated, especially
when the complaints persist.
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