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Abstract

Liver cyst infection in patients with autosomal dominant polycystic kidney disease (ADPKD) 
is a rare but life-threatening complication. Diagnosis and treatment remain challenging. We report 
the case of a 64-year-old kidney transplant patient presenting with fever and abdominal pain. 
The diagnosis of liver cyst infection was made by positron emission tomography scan (PET/CT). 
Moreover, the course of our patient illustrates the interest of subsequent PET/CT during follow-up 
as our patient failed on antibiotherapy and required liver cyst drainage.
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Introduction 

Autosomal dominant polycystic kidney disease (ADPKD) is the most common 
genetic cause of chronic kidney disease affecting about one in 1000 live births and 
representing 5 to 10% of the patients undergoing renal replacement therapy. 

Liver cyst is the most common extrarenal lesion in ADPKD. Liver cysts generally 
remain asymptomatic with a preserved liver function but occasionally can lead to 
abdominal discomfort, chronic pain, cyst rupture, intracystic bleeding or infection. 

Liver cyst infection is a rare (5% of ADPKD patients together with liver cyst 
bleeding [1]) but severe complication potentially leading to sepsis and death. It is far 
less frequent than renal cyst infection but more severe and involving multiple and 
larger cysts [2]. Recurrences are also common, affecting 20% of patients in Lantiga’s 
metaanalysis [3]. 

Ultrasonography, computed tomography scan (CT) and magnetic resonance 
imaging (MRI) have poor performance to detect infected cysts [4]. In contrast, PET/
CT is now considered as the best imaging technique to identify liver cyst infection in 
ADPKD patients. PET/CT may be also helpful in the follow-up to evaluate the response 
to antibiotherapy [5], as illustrated by our patient who ϐinally required cyst drainage.

Case Report 

A 64-year-old male patient with ADPKD was admitted for weakness, loss of appetite, 
abdominal pain, cough and lower limb oedema for 3 weeks. Past history included a 
cadaveric renal transplantation in 1998, chronic cholestasis from polycystic hepatic 
disease, chronic lymph oedema secondary to everolimus and several infections 
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(Haemophilus in luenzae meningitis, Morganella morganii and Klebsiella pneumoniae 
pyelonephritis and two sepsis with E. Coli attributed to probable liver cyst infections). 
Current medications were ciclosporine, methylprednisolone 4mg, spironolactone/
altizide, bisoprolol, atorvastatine and febuxostat. On physical examination, the 
patient was apyretic. Saturation was 94% with 1,5L oxygen. We noted right lung 
hypoventilation, hepatomegaly, right ϐlank tenderness, lower limb and ϐlanks oedema. 
The biology disclosed an inϐlammatory syndrome (C-reactive protein or CRP 140 
mg/L) with neutrophilic leucocytosis (9400 neutrophils/mm³), a rapidly resolutive 
rise in creatinine (2.29 mg/dL, usually 0.9 mg/dL) and a chronic known cholestasis. 
The chest radiography suggested a right lower lobe pneumonia. An antibiotherapy 
with moxiϐloxacine was initiated and shifted ϐive days later to piperacilline/tazobactam 
because of persistent inϐlammatory syndrome. An abdominal CT showed ascites and 
suspected a possible peritoneal carcinomatosis. The PET/CT revealed metabolic activity 
of the left bowel and a suspicion of liver cyst infection. The colonoscopy did not disclose 
any tumour Carbohydrate antigen 19-9 (CA19-9) was dosed at 349.6 U/mL. 

After a favourable evolution for 3 weeks under piperacilline/tazobactam, fever 
recurred and the inϐlammatory syndrome increased. Meropenem was initiated. One 
week later, as the fever persisted as the inϐlammatory syndrome, an exploratory 
coelioscopy was performed, ruling out the carcinomatosis but showing a neutrophilic 
peritonitis with Douglas pouch abscess. Culture of peritoneal ϐluid was sterile but 
blood cultures revealed Morganella morganii sensitive to piperacilline/tazobactam 
and meropenem. However, two weeks later, 3 weeks after the initiation of meropenem, 
the patient presented fever again and CRP was 70.2 mg/dL. A new PET/CT showed 
increased metabolic activity of the liver cyst wall. Liver cyst was punctured and a 
percutaneous drainage was performed. Cultures of liver cyst ϐluid were negative. 

The evolution was then favourable and the drain was withdrawn 18 days later. 
After 6 weeks of meropenem since cyst drainage, CRP decreased to 16.6 mg/L, CA19-9 
from 349.6 to 102.4 U/mL and a third PET/CT showed complete disappearance of the 
metabolic activity of the liver cyst (Figure 1). 

 

Figure 1: Evolution of CRP and CA19-9 serum levels and PET/CT imaging.
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Discussion 

Patients with liver cyst infection usually present with fever, right upper quadrant 
pain and leukocytosis. Diagnosis is ideally conϐirmed with cyst ϐluid bacteriology. 
However, drainage is rarely performed and alternative diagnostic methods include 
clinical, biochemical and imaging ϐindings. Lantiga et al. recently summarized diagnostic 
criteria for liver cyst infection: infection is « deϐinite » if conϐirmed by cyst content 
analysis showing bacteria or neutrophils, infection is « probable » if the four following 
criteria are concomitantly met: 3-day fever >38°C, liver tenderness, CRP plasma levels 
>50 mg/L and no CT evidence for cystic haemorrhage. Additional criteria are weight 
loss, recent instrumentation of biliary tract and increased white blood cell count [6]. 

CA19-9 level is higher in ADPKD patients than in the general population, depending 
on gamma-glutamyl transferase serum level and liver volume [7]. It is also higher in 
case of inϐlammation and liver cyst infection. Because of variable basal level and the 
lack of established cut-off values, a measurement of baseline CA19-9 level may be of 
value in ADPKD patients to help for diagnosis and monitoring of liver cyst infection [7]. 

Nowadays, PET/CT is the best diagnostic tool for liver cyst infection in ADPKD 
patients with a sensitivity of 100% for deϐinite and 93% for probable cyst infections in 
the Lantiga’s series [8]. The speciϐicity of PET/CT remains to be determined, especially 
for differential diagnosis with intracystic bleeding. 

The treatment of liver cyst infection includes antibiotics and may require 
percutaneous drainage when antibiotics alone failed or for cysts larger than 5 cm [4]. 
Obviously drainage requires that the infected cyst can be distinguished from non-
infected cysts and is accessible to puncture. The Kidney Disease Improving Global 
Outcomes (KDIGO) recommends lipid-permeable anti-microbial agents for treatment 
of liver cyst infection, such as ϐluoroquinolones and trimethoprimsulfamethoxazole, 
depending on sensitivity (if available) [9]. Sallee et al. note the superiority of bitherapy 
to monotherapy in liver cyst infection in ADPKD patients [4]. E. Coli, Klebsiella spp. and 
Enterococcus spp. were the most frequent isolated causative microorganisms in liver 
cyst infections in Suwabe’s series [10]. Although previous liver cyst infections (>= 4) 
and hepatomegaly (>3000cm³) are associated with a decreased sensitivity of E. coli 
for ϐluoroquinolones [10], it remains the standard treatment and may be superior to 
beta-lactamines [4]. Studies of cyst penetration of newer antibiotics are needed. As 
for renal cyst infection, duration of antibiotherapy is not well deϐined. Because of high 
risk or recurrence, a minimum of 6 weeks is recommended [11]. The KDIGO deϐines 
the eradication of infection by the disappearance of fever, normalization of CRP levels, 
and at least two negative blood and/or urine cultures. Antibiotics alone fail in 70% of 
patients despite multiple switches [2] and percutaneous drainage or surgery is often 
necessary, as illustrated by our patient. 

In conclusion, we have described the case of a 64-year-old kidney transplant 
patient with ADPKD presenting a liver cyst infection. Diagnosis was conϐirmed by PET/
CT imaging. Antimicrobials with piperacilline/tazobactam, then meropenem alone 
were insufϐicient and liver cyst drainage was required. The decision of drainage was 
supported by the PET/CT showing its interest in the follow-up and treatment of liver 
cyst infection.
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