
 

 

PYELONEPHRITIS 

 

Tycho Brahe demonstrates his theory of the movements of the planets to the Holy Roman Emperor 

Rudolph II in 1600, Eduard Ender, oil on canvas, 1855. 

 

Tycho Brahe was one of the founding fathers of modern astronomy. He died on October 24, 1601 

surrounded by his family. Johannes Kepler his colleague also stood by his bed. The previous night 

Brahe and Kepler had both attended a banquet as guests of the Emperor. The rules of civilized 

behaviour at the imperial court required that all guests remain seated at the table until the Emperor 

had finished his meal and signalled the end of the banquet by rising and leaving the room. In the 

words of Kepler himself, “Holding his urine longer than was his habit, Brahe remained seated. 

Although he drank a little overgenerously and experienced pressure on his bladder, he felt less 

concern for the state of his health than for etiquette. By the time he returned home he could not 

urinate anymore.” During the ensuing 24 hours, Brahe developed a fever and became progressively 

unwell and rapidly died. 

 

Looking back now from the 21
st
 century it would appear that Brahe developed acute urinary 

retention due to prostatomegaly and an “overgenerous” indulgence of alcohol. He developed 

urinary septicaemia and succumbed surprisingly quickly. 

 

Nothing could have been done for the great Astronomer in the early Seventeenth century. Today, 

whilst most patients can readily be saved from the fate suffered by Brahe, nonetheless action must be 

prompt. “Etiquette” and “civilized” behaviour must be cast aside however, for quick action, even if 

this means calling in radiologists and alerting urologists in the middle of any banquet they may be 

indulging in. 



 

PYELONEPHRITIS 

 

Introduction 

 

● Pyelonephritis is a common presentation to the Emergency Department. 

 

● The most important consideration will be renal tract imaging to rule out an obstructive cause 

for the pyelonephritis.  

 

Patients with obstructive lesions can become severely septic within a short period. Urgent 

urological opinion must be sought in these cases. 

 

Pathophysiology 

 

Predisposing Factors 

 

● Immunocompromised states 

 

● Pregnancy 

 

● Anatomical abnormalities including obstruction of any cause or reflux (in children). 

 

Complications 

 

● Septic shock 

 

● Renal or perinephric abscess formation 

 

● Acute papillary necrosis with possible obstruction. 

 

Clinical Features 

 

1. Loin pain / tenderness. 

 

2. Urinary symptoms: 

 

● Frequency  

 

● Dysuria. 

 

3. Systemic upset: 

 

● Fever 

 

● Rigors 

 

● Lethargy / malaise 

 

● Myalgias. 

 

 



Investigations 

 

Blood tests: 

 

1. FBE  

 

● Increased WCC (tends to be normal in uncomplicated lower UTI) 

 

2. CRP  

 

● Increased to greater degree than in uncomplicated lower UTI 

 

3. U&ES / glucose 

 

4. Blood cultures if the patient is unwell. 

 

Urine: 

 

● FWT 

 

● M&C and sensitivities 

 

CT and Ultrasound 

 

Rule out obstructive lesion: 

 

Imaging suspected cases of pyelonephritis is primarily done to rule out a possible obstructive 

lesion.  

 

● Imaging of the renal tracts is important to rule out an underlying anatomical anomaly / 

obstruction. 

 

● Pyelonephritis should be considered to be due to an obstructive cause (such as a stone or 

 PUJ abnormality), until proven otherwise. 

 

● CT is superior to ultrasound, as it detects obstruction or anatomical anomalies more 

 reliably and detects urinary tract calculi much more reliably.  

 

CT is a better option if the patient is unwell; it gives more information and has the added 

advantage of detecting unexpected extra-renal pathology. 

 

IV contrast is not used. 

 

● Ultrasound however, is a useful screen to rule out an obstructive cause in patients who are 

not “unwell”. If an abnormality is found on ultrasound then this should be followed up with a 

CT scan if the ultrasound has not provided a clear cause for the obstruction.  

 

Diagnosis of pyelonephritis: 

 

Note that a CT scan cannot definitively diagnose pyelonephritis and that a normal scan does not rule 

out this diagnosis. 

 



Some indirect evidence can be seen by the non-specific signs of:  

 

● Generalized swelling of the kidney    

 

● Perinephric stranding (surrounding oedema) of the kidney. 

 

IV contrast may demonstrate: 

 

● Focal nephritis (focal areas of decreased attenuation) 

 

● Abscess formation (lack of contrast definition). 

 

Note that IV contrast is not routinely given for suspected cases of pyelonephritis and that ultrasound 

is useful for delineating renal abscess. 

 

Notes: 

 

● Imaging must be done before the patient leaves the ED (or SSU) 

 

● Out of hours a CT scan will be the easiest option. If the patient is unwell then this should not 

wait till the morning. 

 

If there is a clinical diagnosis of pyelonephritis but the patient is well, imaging can be done in 

the morning (within 12 hours) but should not be delayed longer than this as patients with an 

obstructive lesion may deteriorate rapidly. 

 

Management 

 

1. Analgesia, as clinically indicated. 

 

2. IV fluid rehydration/ resuscitation, as clinically indicated. 

 

3. Initial empirical antibiotics treatment: 
1
 

 

 Mild cases: 

 

 Suitable oral agents include: 

 

 ● Cephalexin 

 

 ● Amoxycillin and clavulanate, (there is high E. coli resistance to amoxicillin alone) 

 

 ● Trimethoprim (or trimethoprim and sulfamethoxazole).  

 

If resistance to all the above drugs is proven or the causative organism is Pseudomonas 

aeruginosa, options include: 

 

● Ciprofloxacin 

 

 ● Norfloxacin 

 

 



 See latest Antibiotic Guidelines for full prescribing details. 

 

Moderate to severe cases: 

 

 For more significant infections IV antibiotics should be initiated: 

 

 Suitable options include: 

 

 ● Ceftriaxone or cefotaxime 

 

● Gentamicin plus ampicillin (or amoxycillin) 

 

 See latest Antibiotic Guidelines for full prescribing details. 
 

4. Pyelonephritis in association with obstructive lesions: 

 

● These cases must be discussed urgently with the Urology unit, as septic shock can 

rapidly develop in these patients 

 

● A nephrostomy drainage tube may be necessary.  

 

Disposition considerations: 

 

Mild cases: 

 

Mild cases may be considered for outpatient treatment if: 

 

● Adult (as opposed to child) 

 

● Not pregnant 

 

● Not immunocompromised 

 

● No obstructive cause found on imaging investigation. 

 

● No other significant co-morbidity. 

 

● Adequate social background / supports and follow up available and the patient is reliable. 

 

Moderate to Severe Cases: 

 

More severe cases will require initial IV antibiotic therapy and hospital admission. 

 

In suitable patients an initial 24 hour admission to SSU followed by a HITH referral may be 

appropriate 

 

If not suitable for HITH, then a ward admission will be necessary. 

  

Any significantly unwell patient must be referred to HDU/ ICU 

 

Patients with an obstructive lesion are to be admitted under the Urology unit. 

 

http://online.tg.org.au/ip/desktop/index.htm
http://online.tg.org.au/ip/desktop/index.htm


Uncomplicated cases are admitted under the medical unit.   

 

                                                     

 

Suspected pyelonephritis 

 

 

                                                              CT scan or US 

 

 

                 Anatomical anomaly / obstruction                                       Normal 

 

 

                 Urgent urological referral                           Suitable for outpatient treatment 

 

 

                                                                                     No                                       Yes 

 

 

                                                              Admit under medical unit             SSU/ HITH or LMO review 
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