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Patient Presentation

• History of Present Illness: A 62-year-old female presented to the 
emergency department with weakness, heat intolerance and back 
pain, with acute hypotension occurring during ED visit.

• Medical History: Hypothyroidism

• Surgical History: Bilateral breast reductions

• Social History: Few alcoholic drinks on weekends. No tobacco or illicit 
drug use. 

• Physical Exam: Afebrile, tachycardic, hypotensive with systolic of 80, 
right costovertebral tenderness



Pertinent Studies

• Comprehensive Metabolic Panel: Potassium of 3.0, BUN of 41, creatinine of 
1.87

• Complete Blood Count: Leukocytosis of 33.7 with neutrophilic 
predominance, otherwise within normal limits.

• Urinalysis: Proteinuria, hematuria, leukocytes, and bacteriuria

• Urine Culture: E. coli

• Blood Culture: E. coli

• Imaging: CTA with contrast ordered for acute hypotension showed 
enlarged, hypodense right kidney. Otherwise, no acute findings.



What Imaging Should We Order?



Select the applicable ACR Appropriateness Criteria

This imaging 
modality was 
ordered by the 
ED physician



Findings (unlabeled)



Findings: (labeled)

Heterogenous 
echogenicity of 
parenchyma

Mild perinephric 
stranding



Interval History

• Progress Update: The patient was admitted for antibiotic treatment of 
sepsis secondary to acute pyelonephritis. After 3 days of treatment, 
patient showed no improvement in symptoms or physical 
examination.

• Labs on day 3: Bicarbonate of 13, BUN 82, creatinine 2.19, WBC 34.5



What Imaging Should We Order?



Select the applicable ACR Appropriateness Criteria

This imaging 
modality was 
ordered by 
inpatient 
hospitalist



Findings (unlabeled)



Findings: (labeled)

Defect in 
gastric 
antral wall

Enlarged right kidney 
with persistent 
striated nephrogram

Air-fluid collection 
and extensive 
pneumoperitoneum



Final Dx:

Pyelonephritis and Incidental Perforated Gastric 
Antral Ulcer



Case Discussion: Imaging in Pyelonephritis

• Grayscale US is not sensitive for diagnosing uncomplicated pyelonephritis and is often normal.  
However, sometimes regions of altered echotexture may be evident. 

• Acute pyelonephritis may present with a striated nephrogram on CT imaging with contrast

• Initially, the striated appearance is due to decreased enhancement in areas with increased parenchymal 
pressures

• Delayed imaging, however, will show increased enhancement in these areas when compared to normal 
tissue due to hyper-concentration of contrast in the setting of tubular stasis

• Differentials for unilateral striated nephrograms include pyelonephritis, acute tubular necrosis, ureteral 
obstruction, renal vein thrombosis, and ischemia

• Persistence of striated nephrogram after 24 hours may occur in patients with renal dysfunction 
secondary to the above etiologies due to obstructive patterns and tubular stasis

• Although imaging is not necessary to diagnose pyelonephritis, lack of improvement after 72 hours of 
appropriate treatment warrants imaging to assess for complications such as hydronephrosis or abscess

• In this case, the lack of clinical improvement was due to the incidentally found gastric perforation



Case Discussion: Pathophysiology of Peptic 
Ulcer Disease

• Caused by damaging stimuli to gastric 
mucosa that outweigh protective factors 
cause ulceration

• Damaging stimuli may include NSAIDs, tobacco, 
alcohol, and H. pylori infection

• Protective factors include mucinous barrier, 
prostaglandins, blood flow and cell regeneration

• Lifetime prevalence of PUD estimated to 
be 5-10%

• Ulcers may perforate
• Full thickness injury of gastric or bowel wall 

with leakage of contents Reference 2



Case Discussion: Presentation and Prognosis 
of Ulcer Perforation

Presentation

• Symptoms: Sudden, diffuse abdominal pain

• Physical Exam: Fever, tachycardia, hypotension, 
generalized abdominal tenderness with rigidity

• Labs: Neutrophilic leukocytosis, lactic acidosis

• Imaging findings: CT abdomen pelvis with IV contrast for 
confirmation, upright abdominal X-ray if too unstable for 
CT 

• CT: pneumoperitoneum, loss of gastric or bowel wall 
integrity, fat stranding

• X-Ray: free intraperitoneal air

• Prognosis: Estimated 30 day mortality of 24%

• Prognostic factors: delayed diagnosis, age, 
comorbidities, American Society of Anesthesiologists 
(ASA) score, Boey score

Prognosis

• Mortality: estimated 30-day rate of 24%

• Prognostic factors: delayed diagnosis, age, 
American Society of Anesthesiologists (ASA) score, 
Boey score (shown below)
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Case Discussion: Treatment of Ulcer 
Perforation

Treatment
• NPO diet for bowel rest

• Two large bore IV’s for resuscitation due to risk for rapid development of hypotension and 
shock

• Type and cross blood for possible transfusions

• Proton pump inhibitors may facilitate healing and bleeding cessation

• Efficacy not fully established

• Broad spectrum antibiotics due to risk for resulting sepsis, especially in patients meeting SIRS 
criteria

• Sepsis accounts for up to 50% of all mortality in these patients

• Definitive management with early, emergent surgical repair
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