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Detrusor underactivity (DU)

Contraction of reduced strength and/or duration, resulting in prolonged bladder emptying 

and/ or failure to achieve complete bladder emptying within a normal time span

(UDS diagnosis)

Underactive bladder (UAB)

A slow urinary stream, hesitancy, and straining to void, with or without a feeling of 

incomplete bladder emptying, sometimes with storage symptoms 

(Symptom diagnosis)

Consistence

between the clinical presentation of DU patients & UAB working definition

Definitions of DU and UAB 

Neurourol Urodyn. 2002;21(2):167

Eur Urol. 2015 Sep;68(3):351

Eur Urol. 2016 Feb;69(2):361
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Mechanisms Involved in DU/ UAB

Myogenic failure: 

loss of intrinsic contractility

Efferent nerve dysfunction: 

impaired activation of detrusor

Afferent nerve dysfunction: 

failure / early terminate of voiding 

reflex

Brain/ spinal cord dysfunction: 

failure of integration processing



Etiologies of Detrusor Underactivity

Nat Rev Urol. 2014 Nov;11(11):639



Aging-related changes in DU

Nat Rev Urol. 2014 Nov;11(11):639; Low Urin Tract Symptoms. 2019 May;11(3):92

Altered bladder/ detrusor morphology and function

↑ collagen deposition

↓ ratio of muscle to connective tissue, ↑ fibrosis

Altered detrusor contractility (rats)

“a dense band pattern”

weaker contractile responses to carbachol and electrical field stimulation related to
decreased cholinergic mediated contraction, lower muscarinic M3 receptor mRNA 
expression (rats) 

Neurologic changes

↓ axon density of the human detrusor muscle

↓ autonomic bladder innervation

Decline in sensory function

↑threshold of bladder capacity

↓bladder response to filling
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↓ axon density of the human detrusor muscle

↓ autonomic bladder innervation

Decline in sensory function

↑threshold of bladder capacity

↓bladder response to fillingHowever, 

- some contradictory results

- not strong evidence support  
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Unclear “exact” role of aging in DU

Aging
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Major etiologies, sites of dysfunction and pathogenic mechanisms in DU
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3: J Urol. 2013 Mar;189(3):1130; 4: Urology. 2019 Jan;123

Polyuria/ Diuresis
→ Bladder hypertrophy (physical adaptation)

→ also ↑oxidative stress

(Chronic) Hyperglycemia
→ excess oxidative stress & ROS

→↑cellular damage, accumulation of toxic metabolites

Detrusor, neuronal, urothelial, and microvascular alternations/ damages
- Detrusor myocyte: abnormalities in intracellular connections & excitability, intracellular signaling, 

receptor density and distribution

- Nerve: destruction of nerve fibers, ↓nerve density

- Urothelium: altered receptor & neurotransmitters released 

- Microvascular damage: damaging urothelium, muscle, and nerve

Pathophysiology of DBD (Diabetic bladder dysfunction) 



DBD Temporal Theory
(time dependent changes of diabetic uropathy)
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Decompensated DBD (triad)
↓ bladder sensation

↑bladder capacity

↓ detrusor contractility ➔ UAB/DU
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Major etiologies, sites of dysfunction and pathogenic mechanisms in DU
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BOO with bladder dysfunction:

Urothelial dysfunction, suburothelial inflammation, cellular apoptosis

Ctrl BOO + DO/ HSB BOO + DU
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BOO with bladder dysfunction:

Altered sensory protein expression in the bladder mucosa 

BOO + DU vs BOO + DO/ HSB:

↑ β3 receptor, ↑ M3 receptor,↓ M2/M3 ratio
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BOO with bladder dysfunction:

Altered sensory protein expression in the bladder mucosa 

BOO + DU vs BOO + DO/ HSB:

↑ β3 receptor, ↑ M3 receptor,↓ M2/M3 ratio

Impaired signaling and sensory transduction pathways appear 
to reflect the pathophysiology of DU in patients with BOO.
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Roles of activation of 

TGF-β and hypoxia-inducible factors pathway in BOO
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Key signaling pathways defining bladder remodeling in BOO
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DO (-)

DO (+)

DU (+)

Roles of miRNA 

in different states of BOO-induced bladder dysfunctions

miRNA and mRNA expression profiles in 

BOO patients:

DO (+) < DO (-) < DU (+)
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DO (-)

DO (+)

DU (+)

Roles of miRNA 

in different states of BOO-induced bladder dysfunctions

miRNA and mRNA expression profiles in 

BOO patients:

DO (+) < DO (-) < DU (+)

Molecular changes in BOO suggest an increasing involvement 

of miRNAs in the control of bladder function from the 
overactive to underactive states.



BMC Urol. 2018 Mar 9;18(1):15

Proposed 3-stage model for BOO-induced bladder remodeling
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Proposed 3-stage model for BOO-induced bladder remodeling
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Proposed 3-stage model for BOO-induced bladder remodeling

Development of DU
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Major etiologies, sites of dysfunction and pathogenic mechanisms in DU



CVA (stroke): 

50% urinary retention in acute setting (75%: acontractility) (cerebral shock)

DO: most common long term bladder dysfunction

Parkinson disease: < 20% DU

Multisystem atrophy: 52-95% DU (atrophy of efferent nerve system)

Multiple sclerosis: 20% DU (plaque in LS cord)

LS cord trauma/ HIVD

Radical urological, gynecological, or rectal surgery (pelvic plexus injury)

Infectious disease of nervous system 

(Guillain–Barré syndrome or herpes zoster, neurosyphilis [tabes dorsalis]).

Nat Rev Urol. 2014 Nov;11(11):639

Neurological disease/ injury leading to DU
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Neurological disease/ injury leading to DU

A multitude of nervous system disease/ injury 
can lead to DU.



Nat Rev Urol. 2014 Nov;11(11):639

Major etiologies, sites of dysfunction and pathogenic mechanisms in DU



Neurourol Urodyn. 2021 Mar;40(3):883

High percentage of LUT neurologic deficits in DU patients 
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High percentage of LUT neurologic deficits in DU patients 

Urodynamic DU with occult LUT neuropathy

(BCR dysfunction, pudendal neuropathy, and the urethral sphincter neuropathy)



Campbell-Walsh-Wein Urology 12th Edition  Ch 118

Etiopathogenesis of DU
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DU
◆ Urodynamic term (vs underactive bladder/ UAB)

◆ Definition: a contraction of reduced strength or duration resulting in 

prolonged or incomplete emptying of the bladder or both

◆ No consensus about specific threshold

◆ Complex and multifactorial in etiology, pathophysiology, and diagnosis.

→ involving CNS, PNS, and detrusor muscle

Etiopathogenesis of DU
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Management Options in Detrusor Underactivity
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Management Options in Detrusor Underactivity

↑muscle tonicity 

≠ active contraction

Core treatment 

principle: 

↓outlet resistance 



Incompletely understood etiology and pathogenesis of DU/ UAB 

a diverse range of factors and mechanisms

Confirmed etiologic factors: neurologic injury/ disease, DM

Probable factors: aging, BOO

Pathophysiologic mechanisms

Myogenic

Neurogenic:  brain/ spinal cord dysfunction, efferent nerve dysfunction, 

afferent nerve dysfunction

Summary
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