
Table 2

Ultrasound criteria for the diagnosis of polycystic kidney disease, with sensitivity values, adapted from Pei et al 7

Age (years)
15-29

30-39

40-59

60 +
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of its complexity and the associated
costs of analysing the very large number
of unique mutations affecting these two
genes. Up to 25% of patients diagnosed
with PKD will have a negative family
history.2

PRESENTATION
PKD is a multisystem disorder of
polycystin proteins with a variety of
renal and extrarenal manifestations, see
table 1, above. The diagnosis of PKD is
often made coincidentally following
radiological imaging of the abdomen.
PKD can present at any age but the
most common clinical features are
visible haematuria, loin pain, urinary
tract infection (UTI) and hypertension.
Loin pain may be caused by expansion
of one or more cysts, bleeding into a
cyst or ureter (causing clot colic), cyst
infection, UTI or renal calculi.

The typical clinical course of PKD is
characterised by a progressive increase

in both the number and size of renal
cysts leading to localised pressure
effects, cytokine release, inflammation
with damage to neighbouring cells,
fibrosis and disruption of the normal
tissue architecture. This is associated
with gradual loss of kidney function
(falling eGFR) and progression through
the stages of chronic kidney disease 
to ESRD. 

Risk factors for progressive chronic
kidney disease include: 
•Younger age at diagnosis
•Large kidney volume (size) on imaging
•Rapid cyst growth
•Hypertension
•Male gender
•Visible haematuria 
• Inheritance of a PKD1 versus a PKD2
mutation 

Once chronic kidney disease develops
the annual decline in eGFR is usually
predictable and around 5 ml/min/1.73m2.5
Approximately 50% of individuals with
PKD will require renal replacement
therapy by the sixth decade of life. 2,6

CONFIRMING DIAGNOSIS 
Genetic testing to identify PKD1 and
PKD2 mutations is rarely undertaken in
clinical practice, unless as part of a
research project. Computer tomography
(CT), magnetic resonance imaging
(MRI) and ultrasound sonography (USS)

can all be used to identify PKD but USS
is the safest and most cost-effective
scan to establish the diagnosis, see
figure 1, p13.

USS criteria have been published
(incorporating age, number of cysts
seen and whether cysts are unilateral or
bilateral) to allow confirmation of a PKD
diagnosis, see table 2, below.7 

CT and MRI are both more sensitive
than USS in detecting cysts as small as
0.5 cm. CT and MRI also permit
assessment and serial measurement of
kidney mass/size, which USS alone
cannot accurately determine. Patients
with larger kidney volumes (> 1,500 ml)
at baseline have more rapid loss of 
renal function.8 

EXTRARENAL CLINICAL FEATURES
Liver cysts
More than 80% of patients with PKD will
also have multiple liver cysts. Expansion
of liver cysts can lead to local pressure
effects causing liver capsular pain. 
Liver cysts do not by themselves cause
abnormal liver function tests and
hepatic failure is not a clinical feature of
PKD. Occasionally, infection of a liver
cyst can cause serious illness requiring
hospitalisation for antimicrobial therapy
±drainage of the infected cyst. Massive
liver cysts are more common in women
than men, particularly in those who have
had multiple pregnancies, suggesting
hormones may play a role in accelerating
cyst growth. 

Cerebral haemorrhage
Cerebral haemorrhage, secondary to
rupture of an intracranial berry aneurysm,
occurs in up to 8% of patients with PKD.
Screening for intracranial aneurysm
remains controversialand there are no
universally agreed consensus guidelines.
Decisions to undertake screening are
usually made based on patient-specific
risk factors, including a family history of
intracranial aneurysm or subarachnoid

PKD1 genotype
3 or more cysts

3 or more cysts

2 or more cysts 
in each kidney

4 or more cysts 
in each kidney

Sensitivity
94.3%

96.6%

92.6%

100%

Sensitivity
69.5%

94.9%

88.8%

100%

Sensitivity
81.7%

95.5%

90%

100%

PKD2 genotype
3 or more cysts

3 or more cysts

2 or more cysts 
in each kidney

4 or more cysts
in each kidney

Unknown genotype
3 or more cysts

3 or more cysts

2 or more cysts 
in each kidney

4 or more cysts 
in each kidney

Table 1

Clinical features of polycystic kidney disease

Renal 
Haematuria (visible or non-visible)
Hypertension
Loin pain 

Cyst haemorrhage and/or cyst infections
Renal calculi
Chronic kidney disease progressing to ESRD
Enlarged and palpable kidneys

Extrarenal 
Liver cysts and liver pain
Cerebral haemorrhage
Cardiac valve problems 
(e.g. mitral valve prolapse)
Seminal vesicle cysts (males)
Diverticulosis
Ovarian cysts (females)
Hepatomegaly

‘It is a multisystem
disorder with 
a variety of renal
and extrarenal
manifestations’


