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Pyonephrosis refers to infected purulent urine in an obstructed collecting system. Similar to an abscess, it is typically associated with fever, chills, and flank pain, although some patients may be asymptomatic. Pyonephrosis may develop from a broad spectrum of pathologic conditions involving either an ascending infection of the urinary tract or the hematogenous spread of a bacterial pathogen. Urinary obstruction in the presence of pyelonephritis may lead to a collection of WBCs, bacteria, and debris in the collecting system and subsequently result in pyonephrosis. In this situation, patients may deteriorate rapidly and become septic. Thus, early recognition and treatment of acute infections of the kidney, especially in patients with suspected urinary tract obstruction, are of paramount importance. 

Problem: If not recognized early, patients with pyonephrosis may rapidly deteriorate and develop septic shock. In addition to the morbidity and mortality of septic shock, potential complications of delayed diagnosis and treatment include irreversible damage to the kidneys with possible need for simple nephrectomy. Even in the modern era of antibiotics, adequately controlling an overwhelming infection in an obstructed renal unit without surgical intervention may be impossible. If the diagnosis is delayed unduly, death may result. 

Frequency: This disorder is relatively uncommon, and the true incidence of development with other renal infections is not reported; however, it can commonly occur in patients with upper urinary tract obstruction from a variety of causes (eg, stones, tumors, ureteropelvic junction [UPJ] obstruction). 

Etiology: Upper urinary tract infection in combination with obstruction and hydronephrosis may lead to pyonephrosis. This may progress to renal and perirenal abscesses. Risk factors for developing pyonephrosis include immunosuppression from medications (eg, steroids), disease (eg, diabetes mellitus, AIDS), and any anatomic urinary tract obstruction (eg, stones, tumors, UPJ obstruction). Fungal infections are commonly associated with patients who are immunocompromised or those treated with long-term antibiotics. When fungus balls are present, they may obstruct the renal pelvis or the ureter, resulting in pyonephrosis. Xanthogranulomatous pyelonephritis, a clinical condition consisting of upper renal calculus and infection, has been reported to progress to pyonephrosis when obstruction is present. 

The disease process of pyonephrosis consists of 2 phases, infection and obstruction. 

Infection 

Multiple infectious agents are reported in the current literature. These include the following in decreasing order of incidence: 

· Escherichia coli 

· Enterococcus species 

· Candida species and other fungal infections 

· Enterobacter species 

· Klebsiella species 

· Proteus species 

· Pseudomonas species 

· Bacteroides species 

· Salmonella species 

· Tuberculosis (causes both infection and strictures)

Obstruction 

The etiology of the obstruction may relate to any of the following factors: 

· Stones and staghorn calculi in as many as 75% of patients 

· Fungus balls 

· Metastatic retroperitoneal fibrosis (eg, renal tumors, testicular cancer, colon cancer) 

· Obstructing transitional cell carcinoma 

· Pregnancy 

· UPJ obstruction 

· Obstructing ureterocele 

· Ureterovesical junction obstruction 

· Chronic stasis of urine and hydronephrosis secondary to neurogenic bladder 

· Ureteral strictures 

· Papillary necrosis 

· Tuberculosis 

· Other rare causes such as sciatic hernias causing ureteral obstruction

Pathophysiology: Purulent exudate collects in a hydronephrotic collecting system and forms an abscess. This purulent exudate consists of inflammatory cells, infectious organisms, and a necrotic sloughed urothelium. This becomes walled off and protected from the body’s natural immune system and antibiotics. If not recognized and treated promptly, this infectious process may progress, often resulting in clinical deterioration of the patient with urosepsis, which can occur swiftly. 

Clinical: Patients with pyonephrosis may present with clinical symptoms ranging from asymptomatic bacteruria (15%) to frank sepsis. Maintain a high index of suspicion when examining a patient with a history of fever, flank pain, evidence of a urinary tract infection, and obstruction or hydronephrosis. On physical examination, a palpable abdominal mass may be associated with the hydronephrotic kidney. 
INDICATIONS

The presence of pyonephrosis is a surgical emergency and needs immediate intervention. Pyonephrosis may be treated with either an antegrade or a retrograde decompression. An indication for retrograde decompression, or placement of a ureteral stent, is a stable patient with no signs of hemodynamic instability. When appropriate intravenous antibiotics are administered prior to stent placement in a stable patient, retrograde decompression may be safely undertaken. Disadvantages of retrograde decompression are lack of antegrade access for radiologic studies, inability to administer medications such as antibiotics via nephrostomy tube, and limitation of percutaneous chemolysis that may cause dissolution of any stones. 

A retrograde approach usually requires a general anesthetic, and bypassing the obstruction may not be possible in some patients. In addition, the risk of pyelovenous, pyelolymphatic, and pyelosinus backflow of infected urine into the systemic circulatory system always exists with retrograde manipulation. This may result in sepsis and decompensation of the patient. 

Definitive management of stones and obstruction with ureteroscopy, lithotripsy, or endopyelotomy is relatively contraindicated in the immediate treatment of patients with pyonephrosis. If retrograde stent placement is chosen, the surgeon should attempt to minimize instrumentation as much as possible and decompress the obstruction with minimal trauma to the urinary tract. 

Antegrade treatment with percutaneous nephrostomy tube placement is indicated in any patient with hemodynamic instability or sepsis and when retrograde instrumentation may cause an inappropriate delay in treatment or trauma to the genitourinary tract. While some believe this technique to be more invasive, placement of a nephrostomy tube has certain advantages. It allows administration of medication to treat difficult infections directly to the collecting system and ureter, stones may sometimes be dissolved chemically with antegrade irrigation, and it allows antegrade treatment of obstructing stones. Antegrade radiographic studies often help with treatment planning once the patient is stable. Most importantly, it allows drainage of an infected renal unit with minimal trauma or risk to the patient, and it avoids the additional risks of a general anesthetic. 

Disadvantages to nephrostomy tube placement include the possibility of renal trauma and difficulties in placing the tube in some patients because of body habitus or mild hydronephrosis that makes localization with ultrasonography difficult. 

With pyonephrosis, nephrostomy tubes should never be placed transpleurally. This avoids pneumothorax, pleural infections, and empyema formation. 

Percutaneous suprapubic tube placement guided by ultrasonography or radiography can be helpful in selected patients with urosepsis due to bladder outlet obstruction when a Foley catheter cannot be easily placed. 

Relevant Anatomy: See Pathophysiology. 

Contraindications: Retrograde placement of a ureteral stent is contraindicated in an unstable patient with sepsis. In these situations, proceeding directly with percutaneous placement of a nephrostomy tube is best for decompression of the infected system. The retrograde stent placement is relatively contraindicated in patients with known impacted and obstructing upper tract stones that may ultimately need percutaneous treatment or in those with fungus balls that may need additional therapy with antegrade irrigation and instrumentation. 
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