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Abstract
Autosomal dominant polycystic kidney disease (ADPKD) is a genetic disorder, characterized by the progressive formation 
of renal cysts. Although ADPKD is strongly associated with cerebral and cardiovascular complications, cerebral ischemia 
caused by dissection of thoracic and carotid arteries has rarely been reported. We report the case of a 71-year-old Japanese 
woman who complained of hemiparesis. She required maintenance hemodialysis therapy with a background of ADPKD. 
Cerebral infarction was initially diagnosed by excluding intracranial hemorrhage and aneurysm rupture that are recognized as 
common complications of ADPKD and thereby anticoagulation therapy was initiated. However, the patient was suspected as 
having painless aortic dissection because a chest X-ray examination showed expanded upper mediastinum. Sequential vascular 
imagings revealed dissection of the aorta, originating from brachiocephalic trunk to the right common carotid artery with 
mediastinal hematoma. The patient died from progression of dissection. Herein, we described a case of the ADPKD patient 
that an acute aortic dissection without any pain induced the occlusion of supplying vessels to the brain, resulting in cerebral 
ischemic symptoms. A high level of clinical vigilance for an acute aortic dissection should be maintained in the ADPKD 
population with sudden onset of neurological symptoms even in the absence of pain. Furthermore, the initiation of antico-
agulation treatment for cerebral ischemia which may aggravate the risk of further dissection requires careful consideration.
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Introduction

Autosomal dominant polycystic kidney disease (ADPKD) 
is an inherited disorder that culminates in end-stage renal 
disease with a prevalence of 50% by the age of 50 [1]. Its 
disease development is contributed by a combination of gene 
mutations in polycystic kidney disease-1 (PKD1) and PKD2 
that are involved in the differentiation of kidney epithelial 
cells [2, 3] and environmental factors [4–7].

In addition to renal cystic manifestations, extra-renal 
complications can include cysts of other systemic organs, 
intracranial aneurysms, aortic dissection and cardiac valvu-
lar diseases [8, 9]. As such, ADPKD patients are at increased 
risk for cerebral and cardiovascular diseases and thereby 
symptoms related to vascular disorders should be evaluated 

carefully in this population. Especially, neurological symp-
toms are considered to be the result of intracranial aneurysm 
(ICA) rupture because its occurrence in ADPKD is reported 
to be five times higher than in general population [10]. On 
the other hand, although it has been shown that the risk of 
having aortic dissection is greater in ADPKD population 
[11], cervicocephalic and thoracic aortic dissections which 
could be accompanied by cerebral infarction have rarely 
been reported [2, 12]. Therefore, it could be difficult to even 
suspect ADPKD patients with cerebral ischemic symptoms 
of having aortic dissection especially without any pain.

Herein, we describe a case of an ADPKD patient who 
developed cerebral ischemic symptoms caused by painless 
acute aortic dissection. Physicians should keep in mind that 
the underlying disease for central nervous system (CNS) 
manifestations in ADPKD patients could be an acute aortic 
dissection even without any pain. Moreover, the initiation 
of treatment for cerebral ischemia including anticoagula-
tion and antiplatelet therapy in ADPKD population should 
be considered after carefully excluding not only intracranial 
hemorrhagic diseases but also aortic dissection.
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Case presentation

In April 2009, a 71-year-old Japanese woman was admit-
ted to our hospital, complaining of unilateral progressive 
paralysis of left arm and leg. The patient had developed 
end-stage renal disease requiring maintenance hemodialy-
sis therapy for 8 years with a background of ADPKD. She 
took antihypertensive medicine (nifedipine CR at 40 mg/
day) and her casual blood pressure including hemodial-
ysis session was well controlled around 130/80 mmHg. 
Her past medical history included multiple liver cysts 
that needed surgical fenestration and aortic regurgita-
tion which required valve replacement. After the aortic 
valve operation, she received warfarin anticoagulation 
therapy for only 6 months but thereafter she did not take 
any anti-coagulation and antiplatelet drugs. Her cardiac 
function evaluated by echocardiography was maintained 
(ejection fraction 83%). The patient had a family history 
of ADPKD and both her mother and daughters who did 
not have any cardiac diseases were also suffering from the 
kidney disease.

On admission, her height was 146.5  cm and body 
weight was 44.9 kg. The patient had a blood pressure of 
124/82 mmHg with normal heart rate. Routine chest X-ray 
revealed mild cardiomegaly with a slight pulmonary con-
gestion (Fig. 1a) presumably because she was supposed 
to undergo a regular dialysis in the morning of admission 
day. Neurological examination showed left moderate hemi-
paresis and consciousness disturbance with a disorienta-
tion to time and place. Concerned about the association of 
ICA rupture or primary hypertensive intracranial hemor-
rhage, cerebral computed tomography (CT) scan was per-
formed and showed no hemorrhage. These examinations 
led us to suspect of cerebral infarction and anticoagulation 
therapy with heparin was then initiated.

The following morning, she developed intermittent back 
pain localized on her right scapula and bloody sputum. We 
discontinued anticoagulation therapy and performed her 
hemodialysis using nafamostat mesylate instead of hepa-
rin. During the session, her vital sign was stable. Although 
her consciousness was almost clear, she did not present 
with any pain. A chest X-ray examination after the dialy-
sis showed expanded upper mediastinum (Fig. 1b). We 
then performed a chest CT scan, which revealed an intimal 
flap in brachiocephalic trunk with mediastinal hematoma 
(Fig. 2). In addition, a magnetic resonance imaging study 
with magnetic resonance angiography (MRA) showed 
dissection of the ascending aorta, originating from bra-
chiocephalic trunk to the right common carotid artery, 
classified as acute type A aortic dissection (Fig. 3). The 
operability was carefully assessed by cardio-surgeons 
and an intense blood pressure control was recommended. 

Unfortunately, the patient died within a few hours. An 
autopsy was performed, revealing that dissection of the 
aorta, which originated from aortic arch to the right com-
mon carotid artery, was accompanied by mediastinal 
hematoma (7 × 8 × 12 cm) and right hemorrhagic pleural 
effusion (1000 ml).

Discussion

We described a case of ADPKD on maintenance dialysis, 
presenting with cerebral ischemic symptoms caused by a 
rare ADPKD-associated complication, acute painless tho-
racic aortic dissection.

Mutations in PKD1 and PKD2, which encode poly-
cystin-1 and polycystin-2, respectively, are known to be 
responsible for not only cysts formation in the kidney and 
liver but also vascular abnormalities [2]. Thus, ADPKD is 
associated with cardiovascular disorders and cerebral vas-
cular complications are important causes of morbidity and 
mortality [13]. Rivera et al. showed that cerebral events 
are caused by intracranial aneurysm and hemorrhage [13]. 

Fig. 1   Chest X-rays of the patient. Chest X-ray of the patient on 
admission day (a) and after the hemodialysis (b). a Mild cardio-
megaly with a slight pulmonary congestion was observed on admis-
sion day. b Expanded upper mediastinum was demonstrated after the 
dialysis
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ICA occurs with a 5–10% incidence [14–16] and its rup-
ture is the cause of death in approximately 4–7% in the 
ADPKD population [17]. Primary hypertensive intracra-
nial hemorrhage is increased in ADPKD patients when 
the maintenance dialysis is performed [18]. Therefore, we 
assume that brain CT scans in the ADPKD population with 
acute neurological symptoms would reveal hemorrhage.

With cerebral CT scans showing no signs of hemor-
rhage, we would attribute sudden onset of CNS symptoms 
to cerebral infarction because previous reports have dem-
onstrated that an ischemic stroke is also one of the major 
causes of acute neurological events affecting ADPKD 
patients [13, 19, 20]. Importantly, it has been suggested 
that aortic dissection is accompanied by cerebral infarction 
in about 6% of cases [21] and demonstrated that the risk 
of aortic dissection in ADPKD was higher than in gen-
eral population [11]. Moreover, it has been reported that 
ADPKD is associated with thoracic aortic aneurysm [22]. 
However, patients of ADPKD rarely present with dissec-
tions of thoracic aorta and cervicocephalic arteries which 
could cause symptoms of cerebral infarction [2, 12]. These 
notions underscore the importance to clearly recognize 
ADPKD as one of the background diseases of acute aortic 
aneurysm and dissection, especially when presenting with 
cerebral ischemic symptoms [23, 24].

Aortic dissection typically presents with chest or back 
pain. However, there has been 5–15% of patients with 
painless aortic dissection [21, 25–27]. It has been specu-
lated that a gradual dissection accompanied by less wall 
stretch may not result in pain. In addition to the sparing of 
the adventitial layer, the site of aortic innervation [28–30], 
damaged innervation to the aorta by previous aortic sur-
gery may not induce pain [31]. A previous report demon-
strated that approximately 70% of acute aortic painless 

Fig. 2   Chest CT scans of the patient showed aortic dissection accom-
panied by mediastinal hematoma. Chest CT scans performed after the 
dialysis on the next day of admission revealed an intimal flap in bra-
chiocephalic trunk (a) and mediastinal hematoma (b)

Fig. 3   MRA demonstrated ascending aorta dissection extended 
to right common carotid artery. MRA performed after the dialysis 
showed dissection of ascending aorta, originating from brachioce-
phalic trunk (a) to the right common carotid artery (b)
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dissection patients had disturbance of consciousness and 
neurologic symptoms [32]. One possible explanation is 
that patients who suffer from acute aortic dissection with 
a disturbance of consciousness may not perceive pain. In 
this case, although the patient had consciousness distur-
bance with a disorientation to time and place on admis-
sion, she was able to verbally express her symptoms and 
also respond to pain. Therefore, it seems that former 
speculation for painless aortic dissection would explain 
our case.

There is another obstacle to provide appropriate treatment 
to the ADPKD patients who have painless aortic dissection 
with neurologic symptoms. In fact, we initiated anticoagula-
tion therapy for cerebral ischemic symptoms, which might 
have led to the extension of aortic dissection and mediastinal 
hematoma. Prior to the initiation of anti-coagulation therapy 
to ADPKD patients, we should consider the risk for renal 
cyst and cerebral aneurysmal bleeding [33] as well as the 
possibility of dissection [31].

Our case emphasized the importance to (1) recognize 
ADPKD patients would have painless aortic dissection when 
presenting with cerebral ischemic symptoms and (2) provide 
appropriate treatment without delay. Therefore, in addition 
to the importance of routine screening for aortic disease 
[34], we suggest the necessity of imaging tests for thoracic 
and carotid arteries and careful consideration before initi-
ating anticoagulation therapy in ADPKD population with 
cerebral ischemic symptoms even without any pain.
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