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Introduction
It is currently thought that the genes SLC3A1 and SLC7A9 
were the causes of cystinuria, an autosomal recessive disorder 
characterized by the defective reabsorption of cystine and the 
basic amino acids ornithine, lysine, and arginine in the proximal 
renal tubules [1]. This caused crystal precipitation and cystine 
stone formation in the distal tubules because patients with the 
disease excrete a lot of cystine and it is poorly soluble at normal 
urine power of Hydroge (pH). Just 1% of urolithiasis cases were 
caused by cystine stones, and the majority occur during childhood 
or adolescence. The diagnosis of cystinuria can be made by genetic 
testing, cystine crystal observation in the urine sediment, aberrant 
cystine excretion in the urine, or stone composition analysis [2].

On March 7, 2023, the patient presented to the nephrology 
department with “edema of both lower limbs and face with 
anuria for 3 days”. The patient had no weakness of limbs, no 
foamy urine, no nausea and vomiting, no fever, no lumbar pain 
or lumbar distension, and at the time of admission, creatinine of 
2028.70μmol/L, uric acid of 1072.65μmol/L, urinary leukocytes 
of “++”, and urinary pH of 7.50. A physiological examination was 
performed on the following subjects: T: 36.3°C, P: 103beats/min, 
BP: 159/112 mmHg, BMI: 21.36. Slight percussion pain in both 
renal regions; no pressure pain. Past health were average, there 
were no family history of stones. 

After admission, he was given hemodialysis, sodium bicarbonate 
to alkalize the urine, and blood sampling to exclude primary 
hyperparathyroidism and other metabolic disorders. According 
to CT scan results (Figure 1), both kidneys had staghorn-shaped 
stones and multiple stones in both ureters, and both kidneys were 
hydronephritic, with a CT value of about 689HU, with perirenal 
exudate and subcutaneous soft tissue edema of the abdominal and 
pelvic walls. He underwent a bilateral percutaneous nephrostomy 
to relieve the obstruction after being admitted to our department 
on March 11, 2023. His blood pressure dropped to 114/70mmHg 
and his urine production increased from 0 to 1920mL in only one 
day. In the course of the hospital stay, four rounds of percutaneous 
nephroscopic laser lithotripsy with the original channel were 
performed, along with transurethral flexible ureteroscopic laser 
lithotripsy. During the last surgery, endoscopic combined intrarenal 
surgery with flexible ureteroscopic lithotripsy was performed in 
the galadakao-modified supine valdivia (GMSV) posture [3]. The 
composition analysis of the urine suggested that the stones were 
cystine, and the postoperative CT follow-up showed (Figure 2) that 
the two renal ureteral stones had been removed, with a creatinine 
level of 138.08μmol/L and a uric acid level of 230.00μmol/L. 
At the time of discharge, the patient was directed to take 2.5g of 
sodium hydrogen potassium citrate granules orally three times 
a day plus 2.5g at night for the rest of their lives. Additionally, 
the urine pH level should be kept between 7.0 and 8.0, and the 
urinary CT was scheduled for routine follow-up examinations. A 
year following the procedure, no recurrence of stones was seen 
during the CT scan.
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ABSTRACT
Patients with urinary stones typically present to the doctor with hematuria, low back pain, and abdominal pain. This paper reports a case of cystinuria with 
anuria as the first symptom. The patient’s initial blood test showed creatinine of 2028.70μmol/L and uric acid of 1072.65μmol/L, and a CT scan showed both 
kidneys and ureters full of stones. The patient underwent hemodialysis, bilateral renal puncture fistulas, and multiple PCNL and flexible ureteroscopic laser 
lithotripsy to crush stones. Post-operative review creatinine of 138.08μmol/L, uric acid of 230.00μmol/L, and a CT scan showed clearance of the stones, and 
compositional analysis of the stones showed that they consisted exclusively of cystine. After undergoing postoperative hydration, urinary alkalinization, 
and an animal protein intake restriction, the patient’s condition became better and there has been no recurrence of the stones. Patients with this kind of 
disease should be identified, diagnosed, and prevented at an early stage in order to reduce the number of surgeries and preserve renal function. Cystinuria 
is prone to recurrence, which can lead to urinary tract obstruction and urinary tract infection, which raises the risk of acute and chronic renal disease.
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Figure 1: Both Kidneys had Staghorn-Shaped Stones and Multiple 
Stones in Both Ureters

Figure 2: The Two Renal Ureteral Stones had been Removed

Discussion
Due to the extraordinary rarity of cystine stones, most urologists 
are unaware of the condition, particularly regarding its recurrence, 
which can lead to an increased need for surgeries and a higher 
risk of end-stage renal disease development in patients [4]. Thus, 
it is important to obtain a thorough family history, enhance our 
understanding of the urinary calculi’s composition, and, if feasible, 
conduct genetic testing when dealing with young patients who 
have a history of repeated recurring stones and a hereditary 
susceptibility to stones in their families [5].

According to the European Association of Urology guidelines 
for urologic stones, cystine stones are treated in the same way 
as other renal stones, with retrograde intrarenal surgery (RIRS) 
recommended as the first-line treatment for <2cm renal stones 
and percutaneous nephrolithotomy recommended as the gold 
standard for ≥2cm renal stones [6,7]. However, for complex renal 
stones, especially dextrocalcitonous stones, multiple percutaneous 
nephroscopic lithotripsy procedures are required to achieve a high 
stone-free rate (SFR), and the complications associated with the 
procedure increase. There has been a gradual breakthrough in the 
treatment paradigm for large and/or complex renal stones, and 
RIRS is no longer considered an adjunctive or alternative approach 
but rather an essential component in conjunction with percutaneous 
nephroscopic lithotripsy, which helps to reduce operative time and 
additional complications to better protect renal function [8,9]. Due 
to the high recurrence rate and rapid growth rate of cystine kidney 
stones, patients often require multiple surgical treatments during 
their lifetime, and when PCNL is performed, it is suggested that 
the use of newer miniaturization techniques may help to reduce 
trauma to the renal parenchyma and shorten the time to placement 
of ureteral stents in patients with recurrent stones [9].

Current guidelines recommend increasing water intake to at least 
2.5 L/day to prevent stone formation and even up to 3.5–4L for 
cystine stones to keep cystine concentrations below 250mg/L 
(1mmol/L) [6]. To prevent oversaturation of the urine at night, fluid 
intake must be balanced throughout the day and night. Alkaline 
drinks raise the pH of the urine and enhance the excretion of citrate; 
as a result, patients with cystinuria are advised to drink alkaline 
beverages such as mineral water rich in bicarbonate [10]. It is 
recommended that all patients with cystinuria self-monitor their 
urine pH in order to maintain it between 7.5 and 8. Smartphone 
apps can be used to track and remind users to drink water each 
day. Potassium hydrogen citrate medication is commonly used to 
alkalize the urine and increase cystine solubility. When patients 
have severe renal insufficiency or an intolerance to potassium 
hydrogen citrate, sodium bicarbonate is usually advised. In cases 
of refractory cystinuria, where stones still form despite excessive 
alkaline hydration, thiopronin or D-penicillamine is added [2]. 
I-Ergothioneine, an antioxidant, has recently been suggested as 
a potential novel treatment for cystinuria, though routine clinical 
use of this medication has not yet been established [11]. 

Although cystine reabsorption is not directly dependent on sodium, 
a high-sodium diet can impede cystine apical reabsorption. The 
recommended sodium chloride intake is 6 g/day, and in addition, 
reduced intake of methionine-rich foods may reduce cystine 
production [12].
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