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摘要：

Staghorn calculi：Upper urinary tract stones that involve the renal pelvis and extend into at least 2 calyces are
classified as staghorn calculi (see image below).

Management of renal staghorn stone：Introduction、Medical therapy、Shock-wave lithotripsy monotherapy

Surgical treatment：Percutaneous nephrolithotomy (PCNL)

Open stone surgery ↔ Robotic, laparoscopic Pyelolithotomy、Extended Pyelolithotomy
Nephrolithotomy： Nephrolithotomy、BisectionAnatrophic nephrolithotomy
Retrograde intrarenal surgery (RIRS)
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Although all types of urinary stones can potentially form staghorn calculi, approximately 75% are composed
of a struvite-carbonate-apatite matrix. Struvite is magnesium ammonium phosphate; a Swedish geologist
named Ulex discovered the substance in bat droppings and named it after his friend and mentor, the
19th-century Russian diplomat and naturalist Baron von Struve.

Problem

Struvite stones are invariably associated with urinary tract infections. Specifically, the presence of
urease-producing bacteria, including Ureaplasma urealyticum and Proteus species (most
common), Staphylococcus species, Klebsiella species, Providencia species, and Pseudomonas species,
leads to the hydrolysis of urea into ammonium and hydroxyl ions. Escherichia coli does not produce
urease and is not associated with struvite stone formation. Other common bacteria that have not been shown
to produce urea include Citrobacter freundii, enterococci, and streptococci.

The resulting increase in ammonium and phosphate concentrations combined with the alkalotic urine (pH
>7.2) is necessary for struvite and carbonate apatite crystallization. Magnesium ammonium phosphate
crystals (MgNH4 PO4 •6H2 O) are admixed with carbonate apatite (Ca10 (PO4) 6•CO3) in varying
proportions along with matrix. The proportion of matrix, typically low molecular weight mucoproteins, is
greater than in other types of calcium-based stones and is thought to protect the bacteria from antimicrobials.

Staghorn calculi represent a less-common nephrolitiasis subgroup so named because the significant stone
burden that fills the renal pelvis and calyces forms a shape on radiographs that resembles a deer's horns.

Most staghorn stones in Western society are composed of struvite and can cause significant morbidity and
mortality if left untreated; therefore, large struvite stones must typically be removedInterestingly, an article
investigating the structural analysis of renal calculi in northern India reported that over 90% of staghorn
stones were composed of oxalates In a study from southern Thailand, the most common component of
staghorn calculi was uric acid; struvite was found in only 11.6% of cases. A US study, published in 2011,
reported that slightly over half of complete staghorn calculi were metabolic in origin, consisting of calcium
phosphate (55%), uric acid (21%), calcium oxalate (14%), or cystine (10%).

Unlike other urinary stones that commonly produce symptoms (eg, renal colic) that necessitate intervention,
treatment of struvite stones often occurs in patients without classic signs of nephrolithiasis; this is because
large staghorn calculi may not cause acute renal or ureteral dilatation and resultant pain.

Introduction、Medical therapy、Shock-wave lithotripsy monotherapy
Surgical treatmen：Percutaneous nephrolithotomy(PCNL)：Open stone surgery、Pyelolithotomy、
Extended Pyelolithotomy
Nephrolithotomy：Nephrolithotom、Bisection、Anatrophic nephrolithotomy
Medical Therapy
Staghorn calculi resulting from urease-producing bacteria are best managed with complete surgical removal
of the stones. Medical therapy alone cannot rid the patient of struvite calculi and is typically adjunctive in
nature.
Nevertheless, nonsurgical measures may control life-threatening sequelae of untreated stones and may
represent the best option in patients with significant comorbidities.



Urease inhibitors
The most successful method of oral chemolysis is with urease inhibitors. Acetohydroxamic acid (AHA) is
the most widely used irreversible inhibitor of bacterial urease. AHA has a high renal clearance, can penetrate
the bacterial cell wall, and acts synergistically with several antibiotics.
Suppressive antibiotic therapy may prevent pyelonephritis and associated systemic infection and may help
inhibit stone growth. Sterilization of the urine with antimicrobial treatment alone can partially dissolve
some struvite stones. However, only a single case report exists in the literature of prolonged oral antibiotic
(dicloxacillin) therapy alone resulting in complete resolution of an infection stone Therefore, suppressive
antibiotics should be viewed primarily as a means of inhibiting stone growth and as infection prophylaxis.
Percutaneous nephrolithotomy (PCNL)
has a high rate of success for stone removal, over 98% for stones that remain in the kidney, 88% for stones
that pass into the ureter.
Standard PCNL has a higher rate of complications than extracorporeal shock wave lithotripsy;
however, it is more successful in removing calculi.
The overall rate of complications following PCNL is reported as 5.6% in one recent study and 6.5% in a
second article. About 20% of patients scheduled for PCNL require a blood transfusion during the procedure,
with 2.8% needing treatment for bleeding after the procedure. The rate of fistula formation is about 2.5%.


