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Renal cell carcinoma in a setting of chronic 
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 Objective: Challenging differential diagnosis
 Background: Lithium salts are widely used in the treatment of affective disorders of the bipolar type. Lithium is a nephro-

toxic substance which can cause both acute and chronic renal disease, including cyst formation. Cysts appear 
to predispose the kidney to renal cell carcinoma.

 Case Report: A case of renal cell carcinoma in a background of acquired cystic disease due to chronic lithium toxicity is 
described.

 Conclusions: Kidneys with multiple cysts are at risk of renal cell carcinoma. Although it is difficult to determine if long term 
Lithium use renal cell carcinoma, patients leads to the development of on long-term lithium therapy should 
undergo regular renal function and imaging tests.
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Background

Lithium salts are widely used in the treatment of affective dis-
orders of the bipolar type. Lithium is a nephrotoxic substance 
and patients undergoing long-term lithium treatment can pres-
ent with acute lithium intoxication, chronic renal disease or 
nephrogenic diabetes insipidus [1,2]. Lithium causes structur-
al renal damage with tubular loss, fibrosis, inflammation, glo-
merular sclerosis and cyst formation [3]. Cysts appear to pre-
dispose the kidney to renal cell carcinoma and an association 
between the two conditions has been well documented [4]. A 
case of renal cell carcinoma in a background of acquired cystic 
disease due to chronic lithium toxicity is described. The possi-
ble pathogenetic mechanisms that may have lead to the devel-
opment of the renal cell carcinoma in this setting are explored.

Case Report

A 72 year old obese female with an 18 year history a schizoaf-
fective disorder, presented in March 2011 with painless hae-
maturia. She had been on Lithium for about 12 years, from 
1993 to 2005. She was diagnosed in 2005 with Type 2 Diabetes 
Mellitus and in 2008 with chronic kidney disease thought to 
be due chronic interstitial nephritis from long term Lithium 
use. There was no history of kidney disease prior to this date 
and her renal function tests had been normal. There are no re-
cords of renal ultrasounds scan prior to the commencement of 
Lithium therapy. Review of her clinical notes indicates that she 
regularly failed to attend her follow up appointments and that 
she was non-compliant when it came to blood tests. Her past 
medical history included hysterectomy and appendectomy. On 
examination, she was found to be mildly hypertensive with a 
blood pressure of 155/90 mm Hg. She was haemodynamical-
ly stable with no pallor, bruising, petechiae or purpura and no 
signs of mucosal bleed. Her abdomen was soft and non-ten-
der and there were no masses or organomegaly. Her medica-
tions at presentation included Aripiprazole 10mg daily, Sodium 
Valproate 500 mg bd, Atorvastatin 20mg daily, Thyroxin 50mcg 
daily and Telmisartan Hydrochlorothiazide 80/12.5 mg daily.

Investigations revealed raised blood urea at 16.5 mmol/L (ref-
erence rage (3.0-10.0 mmol/L) and serum Creatinine of 205 
umol/L (reference range 30–100 umol/L). Renal ultrasound 
showed a mass (4.5×4.7×4.5 cm) with cystic and solid compo-
nents and increased vascularity, in the upper pole left. No other 
renal masses were detected but both kidneys contained mul-
tiple cysts. A mobile echogenic changes (3.4×2.8 cm), thought 
to be a blood clot was detected in the bladder. No significant 
abnormalities were detected on cystoscopy and retrograde 
ureteroscopy except for a blood clot which was removed dur-
ing the procedure. No bladder or ureteric masses or stones 
were identified. A bladder biopsy showed active (acute and 

chronic) inflammation but no urothelial dysplasia or malignan-
cy. A left renal tumour, indenting the renal sinus and extend-
ing into the renal vein was detected on Magnetic Resonance 
Imaging (MRI). Numerous cysts, mostly less that 5mm in diam-
eter were identified in both kidneys. There was no evidence of 
metastatic disease in the abdomen or the pelvis. Laparoscopic 
left nephrectomy was performed. The patient has been well 
post nephrectomy with no clinical or radiological evidence of 
recurrence of the tumour.

The macroscopic specimen consisted of a kidney with attached 
peri-nephric fat. The kidney (140×85×40 mm) contained numer-
ous cysts up to 30mm in maximum extent (Figure 1). A relative-
ly circumscribed, partly necrotic tumour with haemorrhage and 
necrosis, 60×55 mm is was noted in the upper part of the kidney 
with extension into the renal vein and peri-hilar fat (Figure 1). 
Microscopically, the renal tumour is a Fuhrman grade 2 clear cell 
carcinoma. The tumour had extended into the peri-hilar adipose 
tissue and the renal vein. The remainder of the kidney shows 
numerous simple cysts, each lined with a layer flattened cuboi-
dal cells (Figure 2). Cysts were present throughout the renal pa-
renchyma with involvement of cortical and medullary tissues.

Discussion

Lithium salts are widely used in the treatment of affective dis-
orders of the bipolar type. A frequent side effect of long-stand-
ing lithium treatment is kidney damage. Compared with the 
general population, patients on long-term Lithium salts are 6 
times more likely to develop chronic renal failure. In a recent 
Swedish study, plasma creatinine levels of >150 µmol/L (nor-
mal range is 30–100 µmol/L) were detected in 12% of pa-
tients on long-term lithium use and renal replacement thera-
py was required in 5.3% of the lithium treated population [5]. 
Patients undergoing long-term lithium treatment can present 
with acute lithium intoxication, chronic renal disease or neph-
rogenic diabetes insipidus [1,2]. Lithium causes structural re-
nal damage with tubular loss, fibrosis, inflammation, glomer-
ular sclerosis and cyst formation [3,4].

Cysts appear to predispose the kidney to renal cell carcino-
ma and an association between the two conditions has been 
well documented [5]. The patient, presented here, is obese, 
had been on lithium for 12 years. The above combination is 
important when considering renal cell carcinoma in this set-
ting because a relationship, albeit indirect can be established 
between these medications and renal cell carcinoma. Renal 
biopsy from patients on long-term lithium treatment often 
shows chronic interstitial nephritis with associated tubular 
atrophy, cortical and medullary fibrosis, glomerular sclerosis, 
and tubular dilatation and cyst formation [6,7]. This patient 
had numerous renal cysts and macroscopically these cysts 
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were indistinguishable from the cysts of adult polycystic kid-
ney disease. These cysts, which were deemed to be acquired 
(acquired cystic disease), were attributed to lithium toxicity.

Renal cell carcinoma is a group of malignancies that arise from 
the renal tubular epithelium. Smoking, obesity, hypertension 
and exposure to environmental chemicals are the main risk 
factors for renal cell carcinoma [8]. An association between re-
nal cell carcinoma and acquired and hereditary cysts has been 
well documented [4,10]. The majority of renal neoplasms in the 
setting of acquired cystic kidney disease have been in patients 
on chronic haemodialysis for several years. Tumours also oc-
cur in patients with chronic renal failure who have not been 
dialysed. The number of cysts is important for establishing 
a diagnosis of renal cell carcinoma associated with acquired 
cystic disease. At lest 5 cysts are necessary for diagnosis of ac-
quired cystic disease [8]. This patient, who had not been dial-
ysed, fulfils the criteria for acquired renal disease. Although re-
nal tumours are found in 25% of patients with acquired cystic 

disease, not all lesions are histologically malignant and only 
5% metastasise. This observation is different to the findings 
in this case, which is a high stage tumour with a large tongue 
of tumour extending into the main renal vein. In some cas-
es of acquired cystic disease, atypical proliferative epithelial 
changes, harbouring cytogenetic abnormalities, representing 
early neoplastic transformation have been found. Some clear 
cell renal cell carcinoma arising in the setting of acquired cys-
tic disease has been shown to have von Hipple-Lindau (VHL) 
gene mutaions [8]. The cysts in this patient are simple and 
there is no epithelial hyperplasia or atypia, therefore no pre-
cancerous proliferative changes are demonstrable morpholog-
ically. It is worthwhile remembering that renal cell carcinomas 
are rare in adult polycystic kidneys and probably occurs with 
no more greater frequency than might be expected based on 
the prevalence of the two conditions [8].

The risk of renal cell carcinoma increases steadily with in-
creasing body mass index (BMI) [9]. The incidence of renal 

Figure 1.  Numerous cysts in the kidney (left 
panel) with part of a tumour in the 
right upper corner of the kidney. A 
large haemorrhagic tumour in the 
upper pole of the kidney (right panel) 
with renal vein invasion by tumour 
(arrow).

Figure 2.  Kidney with simple cysts, tubular 
atrophy and interstitial fibrosis with 
mild inflammation (left panel) and 
clear cell renal cell carcinoma within 
the renal vein, as arrowed in the right 
panel.
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cell carcinoma in obese people with BMI of >29 kg/m2 is dou-
ble that of normal individuals. In Europe one quarter of kidney 
cancers in both sexes are attributable to excess weight, par-
ticularly in women [8,9]. A real association would be support-
ed by oestrogen-mediated carcinogenesis that is documented 
in animal models. Conversely, it could be a confounded effect 
of excess body weight that is often increased in women who 
had many children. Our patient’s BMI is close to 30 kg/m2. The 
mechanism by which obesity predisposes to renal cell cancer, 
in humans is unclear, although hormonal factors are thought to 
play a role. An alternative explanation is that hypertension or 
metabolic complications of obesity may result in kidney dam-
age that increases susceptibility to carcinogens or promoting 
agents. The association with obesity persists after controlling 
for other risk factors, such as history of hypertension or kid-
ney diseases and intake of meat, fat or protein [9].

The incidence of renal cell carcinoma is significantly increased 
in people with a history of hypertension that is independent 

of obesity and tobacco smoking [10]. The association with 
the use of diuretics instead is likely to be due to the associ-
ated hypertension.

Conclusions

Lithium is commonly used in the treatment of mental ill-
ness of the bipolar nature. Lithium is nephrotoxic and long-
term use of lithium can lead to chronic renal failure through 
tubular damage with cyst formation. Kidneys with multi-
ple cysts are at risk of renal cell carcinoma. In this case, it 
is difficult to determine if long term Lithium use is respon-
sible for the renal cell carcinoma as other contributing fac-
tures to renal cell carcinoma, such hypertension and obesity 
are also present. Despite this, patients on long-term lithium 
therapy should undergo regular renal function, ultrasound 
and imaging tests.
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