
Post-obstructive diuresis:  
a complication of urinary retention

P
ost-obstructive diuresis is an 
important complication of 
urinary retention, which can 
lead to dehydration, electrolyte 
derangement and a fatal outcome 

if not identified and well managed. It 
is defined as a polyuric response by the 
kidneys following the relief of bladder 
outlet obstruction, resulting in copious 
amounts of water and salt excretion. 
This article outlines the risk factors and 
management principles of post-obstructive 
diuresis, enabling junior doctors to identify 
and correctly manage this potentially life-
threatening condition. 

Urinary retention
Urinary retention is defined as the 
inability to completely or partially empty 
the bladder, and can have neurogenic, 
myogenic or obstructive causes (Kaplan et 
al, 2008). Bladder outlet obstruction is the 
most common cause of urinary retention, 
and can be the result of a number of 
pathologies, including an enlarged prostate 
or a gynaecological tumour (Klahr, 2000). 
Urinary retention can be divided into 
acute, chronic and acute on chronic urinary 
retention, features of which are detailed in 
Table 1. 

Classically, patients attending the 
emergency department with urinary 
retention (particularly acute and acute on 
chronic) present with suprapubic pain and 
a palpable bladder (Mitchell, 1984). Chronic 
retention has a gradual onset and tends to be 
asymptomatic – these patients can sometimes 
present with overflow incontinence, or can 
be diagnosed incidentally. It is therefore 
important to have a high index of suspicion. 
Further investigations may reveal deranged 
renal function, bilateral hydronephrosis or a 
large urinary bladder volume. Catheterisation 
is the most effective treatment for urinary 
retention, and will provide rapid relief of the 
patient’s pain. 

This scenario is frequently encountered by 
health-care professionals, particularly those 
in the hospital setting, and the process of 
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diagnosing, investigating and initiating 
management of urinary retention is within 
the realm of many a physician (Halbgewachs 
and Domes, 2015). However, this article 
focuses on a rare and serious consequence of 
obstructive urinary retention known as post-
obstructive diuresis. It is primarily aimed at 
junior doctors, who should be aware of post-
obstructive diuresis and the basic principles 
of its management. 

What is post-obstructive diuresis?
Post-obstructive diuresis is a polyuric 
response by the kidneys in which copious 
amounts of salt and water are eliminated 
following the relief of a blockage which 
had caused bilateral ureteric obstruction 
(Halbgewachs and Domes, 2015). It should 
be noted that relieving unilateral ureteric 
obstruction of a solitary kidney could also 
lead to post-obstructive diuresis (Schlossberg 
and Vaughan, 1984). 

Post-obstructive diuresis is defined as 
urine production exceeding 200 ml per 
hour for two consecutive hours or producing 
more than 3 litres of urine in 24 hours 
(Baum et al, 1975). Diuresis is a normal, 
physiological response to eliminate the excess 
urinary volume that has accumulated while 
obstructed, but this should resolve once 

homeostasis is achieved (usually within 
24 hours). Post-obstructive diuresis becomes 
pathological when the patient continues 
to excrete salt and water despite reaching 
homeostasis, often for longer than 48 hours. 
This increases a patient’s risk of electrolyte 
imbalances, metabolic acidosis, dehydration, 
shock and potentially death (Baum et al, 
1975). The true incidence of post-obstructive 
diuresis is unclear, but studies suggest that up 
to 52% of patients can be affected (Bishop, 
1985; Nyman et al, 1997). The varying 
incidence between studies appears to be 
partially a result of differing definitions of 
diuresis. 

The pathophysiology of obstructive 
nephropathy and subsequent post-

Table 1. Features of types of urinary retention

Type of retention Features

Acute ■■ Rapid onset

■■ Presents with suprapubic pain 

■■ Inability to urinate

■■ Requires intervention to relieve symptoms

Chronic ■■ Gradual onset

■■ No associated pain 

■■ Pass only small amounts of urine 

■■ Defined as a post-residual volume of >300 ml

■■ May present with renal failure

Acute on chronic ■■ Discomfort disproportionate to volume of bladder

■■ May present after a long period of being unable to urinate (i.e. 2 days) 

From Kaplan et al (2008)
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obstructive diuresis is complex and remains 
unclear. A combination of mechanisms is 
likely to be contributory, as demonstrated 
in Figure 1 (Kim et al, 2001; Chevalier, 2006; 
Halbgewachs and Domes, 2015). 

Unfortunately, it is hard to predict 
which patients will develop post-obstructive 
diuresis. There are very few identified risk 
factors, although some studies have identified 
renal insufficiency, heart failure or evidence 
of volume overload, dizziness and CNS 
depression as risk factors for substantial 
post-obstructive diuresis (Vaughan and 
Gillenwater, 1973; Gonzalez, 2004). Leslie 
and Sharma (2019) found post-obstructive 
diuresis to be more likely following immediate 
drainage of over 1500 ml from the bladder. 

A case series by Hamdi et al (2012) 
identified higher serum creatinine levels, 
higher serum bicarbonate levels and 
urinary retention as predictors of increased 
incidence of post-obstructive diuresis. 
Hamdi et al (2012) also demonstrated that 
in patients with severe post-renal acute 
kidney injury following obstruction, the 
occurrence of post-obstructive diuresis 
indicated that persistence of chronic renal 
failure was less likely – in other words, 
the incidence of post-obstructive diuresis 
predicted renal recovery following post-
renal acute kidney injury. 

How is post-obstructive diuresis 
managed?
A thorough history and examination must 
be undertaken, as with any presenting 
complaint. One should identify any red flag 
symptoms from the patient, and consider 
any concurrent diagnoses such as acute 
kidney injury, sepsis or haematuria. 

Following this, the starting point for 
the management of urinary retention is 

catheterisation. Initially, slow decompression 
of the bladder was thought to be beneficial in 
avoiding complications such as haematuria, 
hypotension and post-obstructive diuresis. 
However, immediate, rapid decompression 
is safe and should be the management plan 
of choice, providing that the patient is 
closely monitored (Mitchell, 1984; Nyman 
et al, 1997; Kalejaiye and Speakman, 
2009; Ahmed et al, 2013). Monitoring 
is particularly important for elderly or 
hypovolaemic patients (Nyman et al, 1997).

To ensure early recognition of post-
obstructive diuresis, it is important to 
monitor:

■■ 1–2-hourly monitoring of urine output 
(Vaughan and Gillenwater, 1973)

■■ Clinical hydration status. Excessive fluid 
should be avoided as it can prolong or 
exacerbate the diuresis (Kalejaiye and 
Speakman, 2009; Halbgewachs and 
Domes, 2015). Individuals without 
cognitive impairment should continue 
to take hydration orally (Halbgewachs 
and Domes, 2015).

■■ Daily weights (Halbgewachs and Domes, 
2015)

■■ Creatinine, urea, magnesium and 
phosphate levels every 12 hours 
(Halbgewachs and Domes, 2015)

■■ Urine osmolality – this can be estimated 
from the specific gravity. If the urine’s 

specific gravity is ≥1.02, the kidneys 
are concentrating urine and diuresis is 
resolving. If the urine’s specific gravity is 
≤1.01, the kidneys are not concentrating 
urine, which is likely to indicate 
pathological post-obstructive diuresis 
(Leslie and Sharma, 2019)

■■ Lying and standing blood pressure (Foster 
et al, 1990).

An ultrasound of the urinary tract should 
be undertaken if there is electrolyte 
derangement, and concurrent urinary 
tract infection should be identified and 
treated as per local antimicrobial usage 
guidelines. Additionally, a review of the 
patient’s drug chart is recommended – 
alterations to a patient’s regular medication 
might be beneficial in the acute setting (i.e. 
any nephrotoxic agents, diuretics, anti-
hypertensives) (Foster et al, 1990). 

Serum and urine osmolality will 
guide fluid replacement therapy, but oral 
fluid replacement is preferable where 
possible. Halbgewachs and Domes (2015) 
recommend that 75% of the previous 1-hour 
urine output is replaced during physiological 
post-obstructive diuresis, until euvolaemia 
is reached. If pathological post-obstructive 
diuresis develops, diuresis will continue 
despite euvolaemia – fluid replacement 
will be required, but the amount and type 
of intravenous fluid should be determined 

TOP TIPS
■■ Keep post-obstructive diuresis at the 

back of your mind when managing 
patients with urinary retention.

■■ Monitor for urine production exceeding 
200 ml per hour for two consecutive 
hours or more than 3 litres of urine in 
24 hours.

■■ Monitor electrolyte levels daily.

■■ Encourage oral rehydration where 
possible, aiming for 50–75% 
replacement.

Figure 1. Causes of post-obstructive diuresis.
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based on electrolyte levels and clinical 
hydration status (Halbgewachs and Domes, 
2015).

If worsening renal function or acid–base 
derangement is observed despite conservative 
measures, involvement of a nephrologist 
and/or intensivist may be necessary. In cases 
of prolonged or refractory diuresis, dialysis 
may need to be considered. 

Conclusions
Post-obstructive diuresis is an important 
consequence of urinary retention and 
decompression. Junior doctors should be 
aware of the conservative management of 
diuresis, but escalation may be required if it 
becomes severe or prolonged.  BJHM
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KEY POINTS
■■ Post-obstructive diuresis is a significant 

complication of urinary decompression, 
although its true incidence is unclear at 
present.

■■ Pathological post-obstructive diuresis 
is generally defined as urine production 
exceeding 200 ml/hour for 2 consecutive 
hours or more than 3 litres of urine in 
24 hours.

■■ To identify and manage post-obstructive 
diuresis, a patient’s fluid balance and 
electrolytes should be closely monitored.

■■ Post-obstructive diuresis is usually 
self-limiting and can be managed 
conservatively. 

■■ Involvement of nephrologists and/or 
intensivists may be required if diuresis is 
severe and prolonged.
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