


Case report 
Emphysematous Pyelonephritis in a Diabetic Woman: A Rare Spot Diagnosis Highlighting the Importance of Early Imaging

Abstract
Background: Emphysematous pyelonephritis (EPN) is a fulminant, necrotizing, gas-forming infection of the kidney, encountered predominantly in diabetic patients and associated with high mortality when diagnosis is delayed.
Case Presentation: A 45-year-old woman with diabetes mellitus presented with five days of fever and left flank pain. A kidney, ureter, and bladder (KUB) radiograph demonstrated gas in the region of the left kidney. Subsequent CT of the kidneys and urinary bladder revealed destruction of more than one-third of the renal parenchyma with a mottled gas pattern, consistent with EPN. The disease was categorized as Type II emphysematous pyelonephritis and classified as Huang–Tseng Class 3b, showing gas within the renal parenchyma and extension into the pararenal space.	Comment by User: please mention the type of diabetes- type I or II? 
Management and Outcome: The patient was treated with prompt imaging-based diagnosis, aggressive medical therapy, and appropriate urological intervention, which led to clinical improvement and renal preservation.	Comment by User: specify	Comment by User: specify
Conclusion: This case underscores the critical importance of early imaging in diabetic patients with suspected pyelonephritis. Timely radiologic evaluation enables accurate classification, guides appropriate management, and improves outcomes in emphysematous pyelonephritis.
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Introduction
Emphysematous pyelonephritis is a severe, necrotizing infection characterized by gas production within the renal collecting system, renal parenchyma, and perirenal tissues.1 The condition is strongly associated with diabetes mellitus and occurs more frequently in females, with reported high mortality rates in the absence of early diagnosis and adequate treatment.1-3 Clinically, EPN often presents as sepsis of renal origin and may be difficult to distinguish from uncomplicated acute pyelonephritis based solely on clinical and laboratory findings.2-3 Imaging therefore plays a central role in establishing the diagnosis, assessing the extent of disease, identifying underlying precipitating factors such as obstruction, and guiding management decisions. This case highlights a rare presentation of left-sided EPN in a diabetic woman and illustrates the importance of early imaging for a “spot diagnosis.”	Comment by User: why females are more infected?	Comment by User: Can add these points "less invasive, real-time monitoring"
Case presentation
A 45-year-old female with a known history of diabetes mellitus presented to the hospital with complaints of fever and left flank pain persisting for five days. The pain was progressive and associated with systemic features suggestive of a severe urinary tract infection. On admission, she appeared toxic, and clinical evaluation was consistent with a septic condition originating from the kidneys, although no specific features indicated a gas-forming infection.​	Comment by User: any other symptoms?	Comment by User: (UTI).	Comment by User: check the sentence
Initial laboratory evaluation supported the diagnosis of severe pyelonephritis, but, as is typical in EPN, the results were non-specific for gas formation. Given the high-risk background of poorly controlled diabetes and the severity of presentation, imaging was promptly pursued to clarify the underlying pathology.​
Imaging findings
A kidney, ureter, and bladder (KUB) radiograph revealed the presence of gas in the region of the left kidney, raising a strong suspicion of emphysematous involvement. Radiographically, such cases may show gas bubbles or a diffusely punctate renal outline, and gas can sometimes be seen tracking along the renal pyramids. In more advanced disease, gas may accumulate within Gerota’s fascia, indicating extensive renal necrosis and perirenal spread.​
Further evaluation with CT imaging of the kidneys and urinary bladder was performed. CT demonstrated an enlarged left kidney with destruction of more than one-third of the renal parenchyma and a mottled pattern of intraparenchymal gas, along with focal necrotic areas and abscess formation. The CT scan allowed quantification of gas, assessment of the degree of parenchymal destruction, and visualization of fluid–gas levels within the kidney. It also enabled evaluation for underlying urinary tract obstruction that could have contributed to the infection.​
Based on radiological findings, the case was classified as Type II emphysematous pyelonephritis, characterized by the presence of both gas and fluid within the kidney. According to the Huang–Tseng CT classification, gas within the renal parenchyma with extrarenal extension into the pararenal space or presence of an abscess corresponds to Class 3b disease, indicating more extensive involvement and a potentially poorer prognosis.​
Figures (KUB and CT images) illustrate gas in the area of the left kidney on plain radiograph and an enlarged, destroyed kidney with necrotic areas and abscess on CT.​
Discussion
Emphysematous pyelonephritis (EPN) is an uncommon but fulminant necrotizing infection of the renal parenchyma and perirenal tissues, predominantly affecting patients with poorly controlled diabetes mellitus. Although advances in imaging, antimicrobial therapy, and critical care have reduced case‑fatality compared with historical cohorts, EPN still entails considerable mortality, particularly in the presence of shock, multiorgan dysfunction, or delayed diagnosis.3,4The present case of a diabetic patient with Type II, Huang–Tseng Class 3b EPN, exemplifies how expeditious radiological evaluation and organ-preserving intervention can substantially alter the trajectory of a potentially catastrophic infection.5-7	Comment by User: Don't repeat the same sentence in discussion , use synonyms
Pathophysiologically, EPN emerges at the nexus of impaired host immunity, tissue hypoperfusion, and a hyperglycaemic milieu that favours proliferation of gas-forminguropathogens and intraparenchymal gas accumulation. The preponderance of diabetic females in large series has been attributed to microangiopathy, diminished neutrophil function, and frequent obstructive uropathy, all of which predispose to rapid tissue necrosis. In this context, our patient’s decompensated diabetes and septic presentation align with canonical risk factors and underscore the need for heightened suspicion of EPN when systemic toxicity appears disproportionate to ostensibly uncomplicated pyelonephritis.5,7	Comment by User: add more reference from different source
Imaging, particularly non-contrast CT, is pivotal for diagnosis, staging, and management planning in EPN. While a “spot diagnosis” may occasionally be achieved on a KUB radiograph, plain films frequently underestimate disease extent and may be confounded by overlying bowel gas. CT permits precise delineation of gas distribution, quantification of parenchymal destruction, recognition of perinephric and pararenal extension, and detection of obstructive lesions, thereby directly informing decisions regarding conservative therapy, percutaneous drainage, or nephrectomy. In our case, CT characterization as Huang–Tseng Class 3b justified early percutaneous drainage with a kidney-sparing intent.6-8	Comment by User: Is any other diagnosis available for this diseases? briefly mention
Evidence from contemporary cohort studies and systematic reviews has shifted the therapeutic paradigm away from routine emergency nephrectomy toward risk-stratified, minimally invasive strategies.3,5 Higher Huang–Tseng classes correlate with adverse outcomes; however, percutaneous drainage combined with intensive medical therapy has demonstrated favourable survival and renal preservation even in advanced disease, reserving nephrectomy for non-responders or those with overwhelming destruction. This case thus reinforces the imperative for early CT in high-risk diabetics with severe urosepsis and illustrates how integration of CT-based classification with evidence-informed management algorithms can optimize both survival and renal salvage.3,5-6
Management and outcome
Management of emphysematous pyelonephritis (EPN) should follow a structured, protocol-driven approach integrating early sepsis resuscitation, meticulous metabolic optimization, and timely urologic source control.3,9-10 Initial stabilization is aligned with international sepsis guidelines, emphasizing prompt hemodynamic resuscitation, vasopressor support when indicated, and intensive care monitoring for patients with shock or evolving organ dysfunction. Broad-spectrum intravenous antibiotics active against Gram-negative bacilli, including extended–spectrum beta–lactamase–producingEnterobacter ales, should be administered as early as possible and subsequently de-escalated according to culture and susceptibility profiles. Concurrently, strict glycaemic control using intravenous insulin, careful electrolyte correction, and close surveillance of renal function and urine output are critical, given the central role of uncontrolled diabetes and acute kidney injury in EPN pathobiology and prognosis.6,7	Comment by User: Too much information in one sentence. please simplify it
CT-guided urological intervention constitutes a cornerstone of contemporary EPN management, permitting precise delineation of gas distribution, parenchymal destruction, and obstructive uropathy to individualize drainage strategies. In the presence of obstruction, early decompression with retrograde ureteric stenting or percutaneous nephrostomy is recommended to relieve back pressure and expedite sepsis control. For moderate‑to‑severe disease (Huang–Tseng classes 2–4), percutaneous catheter drainage or nephrostomy combined with antibiotics has emerged as a nephron-sparing first-line strategy associated with high clinical success and lower mortality compared with isolated medical therapy or routine emergency nephrectomy. Nephrectomy is now largely reserved for patients with nonviable kidneys or persistent septic shock despite optimized resuscitation and adequate drainage.6.8
In the present patient, adherence to these principles—early ICU‑level care, prompt broad‑spectrum antibiotics, rigorous glycaemic optimization, and CT‑directed drainage—resulted in clinical stabilization, preservation of renal function, and avoidance of emergent nephrectomy, consistent with outcomes reported in contemporary series of kidney‑sparing EPN management.3,10-11	Comment by User: change it
Conclusion
This case represents a rare presentation of left-sided emphysematous pyelonephritis in a diabetic woman and highlights the indispensable role of imaging in its diagnosis and management. While clinical and laboratory findings point to severe pyelonephritis, they do not confirm gas formation; plain KUB radiograph can provide an important early clue, but CT is essential for accurate delineation of disease extent, application of CT-based classifications such as Huang–Tseng, and detection of underlying obstruction. Prompt radiologic assessment, combined with aggressive medical and urological management, is key to reducing morbidity and mortality and to preserving renal function in patients with EPN.​
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	Figure:1 Kidneys, Ureters, and Bladder radiograph showing gas in the area of the left kidney. 
	Figure 2: CT KUB showed enlarged, destroyed renal parenchyma with focal necrotic areas with abscess.
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