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Purpose: To review the clinical outcomes of patients with voiding dysfunction who have detrusor overactivity with impaired 
contractility (DOIC) diagnosed with urodynamic studies.
Methods: Urodynamic reports from 2005 to 2009 were reviewed, and 54 male patients had findings consistent with DOIC. Pa-
tients with acontractile or neuropathic bladders were excluded. Clinical outcomes were obtained from patient records. 
Results: Of 54 men, 8 presented with voiding symptoms, 17 had storage symptoms, and 29 had mixed symptoms. Twenty-two 
had a previous transurethral resection of the prostate. The median follow-up was 12 months. Four patients received no interven-
tion. Two patients were taught intermittent self-catheterization. Five patients underwent surgery to reduce outlet resistance and 
all reported improvement. Forty-three patients were started on pharmacotherapy; symptomatic improvement was reported by 9 
of 16 patients commenced on anticholinergics alone, 6 of 16 on alpha-blockers alone, and 4 of 5 treated with a combination of 
alpha-blockers and anticholinergics. Eleven patients experienced no difference on pharmacotherapy and 2 reported deteriora-
tion. One patient developed acute urinary retention (18 months after commencing treatment with alpha-blockers). No patient 
had urosepsis.
Conclusions: Anticholinergics and alpha-blockers appear to be safe in patients with DOIC. The risk of urinary retention and 
sepsis is low. The majority of patients report symptomatic benefit from either drugs or surgical treatment. 
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INTRODUCTION

Detrusor overactivity with impaired contractility (DOIC), tradi-
tionally referred to as detrusor hyperactivity with impaired con-
tractility (DHIC), was first characterized by Resnick and Yalla [1] 
in 1987 as a type of voiding dysfunction in the  elderly [2]. There 
has been much ongoing debate regarding its underlying etiology 
and whether it is caused by a single pathophysiological mecha-
nism or merely represents the coexistence of two very common-
ly seen but independent conditions, detrusor overactivity and 
hypocontractility [3-6]. Although initially described in frail in-
stitutionalized elderly, DOIC has been increasingly recognized 
as a cause of lower urinary tract symptoms (LUTS) in commu-
nity dwelling men [7-9]. In a recent study, Abarbanel and Mar-

cus [9] showed that DOIC was the principal dysfunction in up 
to 18% of elderly patients referred for urodynamic studies and 
was more commonly seen in men. Our previous urodynamic 
study in elderly women demonstrated that the condition oc-
curred in 8% of our cohort of octogenarians [10]. 
  Clinically, DOIC is often mistaken for other common pa-
thologies such as benign prostatic hyperplasia (BPH) in men 
and stress incontinence in women. It is an urodynamic diagno-
sis and is characterized by involuntary detrusor contractions or 
reduced compliance on filling and a low-pressure low-flow 
voiding pattern. DOIC presents a unique clinical dilemma in 
which therapeutic options targeting one component of the dis-
ease may potentially aggravate the other. Anticholinergic use 
has been discouraged in the past for fear of inducing urinary 
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retention in patients with coexisting detrusor failure [1,11]. De-
spite its prevalence in the elderly, there is currently no literature 
describing the clinical course of DOIC. We report the clinical 
course of a group of patients with DOIC and postulate that, with 
correct diagnosis and accurate characterization of this complex 
dysfunction using urodynamics, patients can benefit from tar-
geted therapy comprised of conventional pharmacotherapy and 
surgery. 

MATERIALS AND METHODS 

Multichannel urodynamic studies, according to the Interna-
tional Continence Society (ICS) standards, were performed on 
more than 1,500 community-dwelling patients at our outpa-
tient department between June 2005 and November 2009. Male 
patients with the DOIC diagnosis were identified. 
  Currently, no official ICS definitions for DOIC and hypocon-
tractility exist. For the purpose of this study, we defined detrusor 
hyperactivity as either phasic detrusor contraction (detrusor 
overactivity, DO) and/or reduced compliance (with ∆Pdet>15 
cm H2O) on filling. Hypocontractility was characterized by de-
trusor contraction of reduced strength and/or duration, resulting 
in prolonged bladder emptying. A bladder contractility index 
(BCI) was calculated using the following formula: BCI=detrusor 
pressure at maximal flow rate (PdetQmax)+5 maximal flow rate 
(Qmax). Impaired contractility was represented by a value <100 
[12]. Patients with acontractile detrusor, long-term indwelling 
urethral catheters, and neuropathic bladder dysfunction were ex-
cluded from our study, as these patients usually follow a different 

clinical course and are less likely to respond to medical and surgi-
cal interventions. 
  Fifty-four men demonstrated features suggestive of DOIC. 
For each patient, the assessing urologist completed an urody-
namic proforma, which included the reason for referral, symp-
toms, previous history, and medications. Recorded symptoms 
included storage symptoms (frequency, urgency, and nocturia) 
and voiding symptoms (poor stream, hesitancy, and intermit-
tency), as well as any associated incontinence. Management op-
tions included pharmacological agents, surgical intervention, 
and conservative measures. Treatment decisions were based on 
patient presentation, baseline fitness, and urodynamic parame-
ters. We retrospectively reviewed all clinic letters and patient 
notes to determine patients’ subjective symptom outcomes and 
any complications related to the treatment prescribed. 
  Statistical analysis was performed using the SPSS ver. 17.0 
(SPSS Inc., Chicago, IL, USA). Clinical characteristics, urody-
namic parameters, and clinical outcomes were compared using 
the chi-square test, Mann-Whitney test, and Student t-test where 
appropriate. A significant difference was defined as P<0.05.

RESULTS

Fifty-four men, with a mean age of 76.3 years (range, 51–101 
years), had urodynamic findings consistent with DOIC (Table 
1). The median follow-up period was 12 months (range, 3–39 
months). Eight patients (14.8%) presented with voiding symp-
toms, 17 (31.5%) had storage symptoms, and 29 (53.7%) had 
mixed symptoms. At the time of the urodynamic study, 22 men 

Table 1. Characteristics of 54 men diagnosed with DOIC, by clinical presentation (voiding, storage, and mixed symptoms)

Variable Total  (n=54) Voiding (n=8) Storage (n=17) Mixed (n=29) P-value

Age (yr) 76.3±10.9 83.13±10.6 77.9±7.5 73.5±11.9 0.06

Detrusor overactivity 18 (33.3) 3 7   8 0.62

Reduced compliance 26 (48.1) 4 6 16 0.42

Both features present 10 (18.5) 1 4   5 0.78

Urge incontinence 7 (13.0) 1 2   4 0.98

Cystometric volume (mL) 366.0±105.9 364.0±103.4 378.7±105.7 358.6±109.8 0.83

Qmax (mL/sec) 8.3±4.7 4.7±3.4 11±5.7 7.6±3.5 <0.01

PdetQmax (cm H2O) 31.1±10 31.7±13.6 33.5±8.6 29.4±10.1 0.44

PVR volume (mL) 101.8±112.2 203.8±169.3 62±72.8 93.9±95.4 0.01

Abdominal straining 17 (31.5) 1 6 10 0.45

Values are presented as mean±standard deviation.
IPSS, international prostate symptom score; BPH, benign prostatic hyperplasia; PSA, prostate-specific antigen.
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(40.7%) had persistent LUTS despite previous surgery aimed at 
reducing bladder outlet obstruction (BOO; transurethral resec-
tion of the prostate [TURP] in 20 and bladder neck incision 
[BNI] in 2) and 3 had a history of acute urinary retention re-
quiring short-term catheterization. 
  On filling cystometry, 26 patients (48.1%) had reduced com-
pliance, 18 (33.3%) had phasic detrusor contractions, and 10 
(18.5%) demonstrated both features of detrusor overactivity. 
Seven men experienced leakage secondary to urge inconti-
nence. The mean cystometric capacity was 366.0 mL. During 
voiding, the mean Qmax was 8.3 mL/sec, the mean PdetQmax 
was 31.1 cm H2O, and the mean postvoid residual volume 
(PVR) was 101.8 mL. Seventeen men (31.5%) displayed signs 
of abdominal straining; for the remaining patients, the mean 
BCI was 68. There were no posturodynamic complications.
  Four patients received no intervention because they had 
manageable symptoms, and 2 were taught intermittent self-
catheterization. Forty-three men were started on pharmaco-
therapy, and 5 underwent surgery to reduce outlet resistance. 
Twenty-seven of 48 patients (56%) who had received active 
treatment (pharmaceutical or surgical) for their LUTS reported 
symptom improvement on follow-up (Fig. 1). Eight patients 
(17%) did not return for follow-up. In the remaining 13 men 
(27%), only 2 (4%) experienced symptom progression while 11 
(23%) noted no significant change. 
  Table 2 shows a comparison between the 27 men with symp-
tomatic improvement during the follow-up period and the 13 

men without improvement. There was no significant difference 
between the two groups in terms of age, type of presenting LUTS, 
and urodynamic parameters. Patients with both features of hy-
peractivity (i.e., reduced compliance as well as phasic contrac-
tion) were more likely to perceive improvement, although this 
was not statistically significant. Similarly, the presence of urge in-
continence or abdominal straining during voiding did not corre-
late with poor symptomatic outcomes after treatment. In fact, the 
majority of these men had good treatment responses.
  In terms of complications, one patient developed acute urinary 
retention 18 months after beginning treatment with alpha-block-
ers. There were also 3 cases of uncomplicated urinary tract infec-
tion. No patient developed urosepsis during the follow-up period.

DISCUSSION

DOIC poses several diagnostic and therapeutic challenges. In 
addition to being a paradoxical dysfunction involving both fill-
ing and voiding phases, patients are mostly elderly with various 
comorbidities [9]. In clinical practice, many patients have been 
treated empirically (and perhaps incorrectly) based on their 
symptoms [7]. 
  Multiple studies have repeatedly demonstrated that LUTS 
alone correlate poorly with the underlying urodynamic diagno-
sis; this is especially true in the geriatric population [10,13,14]. 

Fig. 1. Symptomatic response in 40 men after pharmaceutical 
or surgical intervention (excluding 8 patients did not attend 
subsequent follow-up).
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Table 2. Comparison of characteristics of men with and without 
symptomatic improvement

Characteristic Better (n=27) Same or worse
 (n=13) P-value

Age (yr) 78.3±9.7 77±11.5 0.72

Presentation 0.94

   V/S/M 4/9/14 2/5/6

Both features of DO & 
   reduced compliance

7 1 0.18

Urge incontinence 6 1 0.26

Cystometric volume (mL) 385.8±120.5 299.3±81.0 0.26

Qmax (mL/s) 8.8±5.6 7.3±4.3 0.40

PdetQmax (cm H2O) 28.1±10.7 34.2±7.5 0.90

PVR volume (mL) 105.2±102.9 81.5±108.5 0.65

Abdominal straining 10 2 0.16

Values are presented as mean±standard deviation.
V, voiding; S, storage; M, mixed; DO, detrusor overactivity; Qmax, 
maximal flow rate; PdetQmax, detrusor pressure at maximal flow rate; 
PVR, postvoid residual.
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The clinical presentation is often a result of the complex inter-
play between multiple pathophysiological processes: the effect of 
an aging bladder, the presence of BOO, and systemic factors 
such as polypharmacy and declining cardiovascular and cogni-
tive functions. In clinical practice, however, most elderly men 
presenting with LUTS are empirically treated for BPH using al-
pha-blockers and, in refractory cases, prostatectomy and/or BNI. 
Dissatisfaction with surgical outcome is as high as 25% [15]. In a 
2002 study, Kuo [7] investigated the cause of LUTS in 185 post-
prostatectomy patients and found BOO in only 52 men (28%). 
The author suggested that incorrect preoperative diagnosis might 
have been the main reason for subsequent surgical failure. 
  It is important to remember that prescribed treatments are 
often not benign. The perioperative morbidity of TURP has 
been reported at around 20%, and the risks of anesthesia and 
surgery increase with age [16,17]. Prostatectomy may exacer-
bate certain components of LUTS, such as urinary inconti-
nence, in individuals with concomitant DO [7,18,19]. Side ef-
fects of pharmaceutical agents are also more pronounced in the 
elderly and are associated with substantially higher morbidity 
and mortality. An example of this is the higher incidence of falls 
and fall-related hospital admissions observed in elderly patients 
taking alpha-blockers and anticholinergics [20,21].  
  The DOIC diagnosis can only be established on urodynam-
ics. A pressure-flow study can provide crucial information on 
the extent and the type of detrusor dysfunction and the level of 
functional reserve, allowing for more targeted therapy, even in 
those with previous surgery. In our study, among the 22 men 
who had been empirically treated with either TURP or BNI, 18 
later underwent conventional pharmacotherapy, and one had 
revision TURP based on the recommendations of the urody-
namic findings. Eleven subsequently improved. More impor-
tantly, urodynamic studies alert the treating physician to clini-
cal pitfalls common in DOIC, such as prescribing high-dose 
anticholinergics to a patient with storage symptoms but mini-
mal detrusor contractility. At present, the routine use of urody-
namic studies in the assessment of LUTS is not backed by most 
official guidelines [22]. However, we believe that it has a poten-
tially vital role in the management of those who are vulnerable 
to treatment side effects and whose underlying etiology is likely 
to be complex. It should be considered in elderly patients who 
are otherwise ambulant and functional in the community and 
who may potentially benefit from active urological interven-
tions [10].
  DOIC management is rarely straightforward. Each individu-

al presents with a distinctive set of LUTS and functional im-
pairment on filling and voiding. An underactive detrusor limits 
the use of anticholinergics, while options aiming to facilitate 
voiding can potentially worsen incontinence. The traditional 
approach to DOIC has focused on curtailing the DO symptoms 
with conservative means such as bladder retraining and fluid 
intake modification. Catheterization is reserved for those with 
high PVR volumes and risk of urinary retention. At our institu-
tion, treatment plans are formulated on the basis of principal 
symptomatic complaint, urodynamic findings, and patient tol-
erability. Medications are started at low doses and are titrated 
gradually according to patient response and side effects. De-
pending on flow and PVR volume, alpha-blockers and surgical 
options are frequently employed to maximize bladder emptying 
despite hypocontractility. Cautious doses of anticholinergics are 
given to those with bothersome storage symptoms. Some pa-
tients have received combination treatment (alpha-blockers and 
anticholinergic agents) aiming at both components of DOIC. 
Of the 48 men who were actively managed, 40 returned for fol-
low-up: most (27) had responded positively and only 2 noted 
symptom deterioration. In the remaining 8, it is plausible that 
some did not attend follow-up because of symptom resolution. 
  Only one case of urinary retention was seen during the fol-
low-up period, and it was more likely to be secondary to disease 
progression than to be a treatment side effect (as this patient 
was taking alpha-blockers rather than anticholinergic agents). 
Our findings suggest that the presence of hypocontractility 
should not be an immediate contraindication to anticholinergic 
use. In fact, the efficacy of dose-titrated oxybutynin for geriatric 
incontinence was demonstrated previously in DOIC [23]. In 
our study, 21 patients in total were given anticholinergics alone 
or in combination with alpha-blockers; 13 improved on treat-
ment, including 6 of 7 men with urge incontinence confirmed 
on urodynamics. 
  Interestingly, for those who returned for follow-up, 7 of 8 pa-
tients with features of both DO and reduced compliance on fill-
ing and 10 of 12 patients with evidence of abdominal straining 
on voiding improved on conventional pharmacotherapy (al-
though our sample was too small to demonstrate statistical sig-
nificance). This may appear counterintuitive at first, as those 
urodynamic findings seem to imply a higher degree of underly-
ing detrusor dysfunction. The results suggest that the patients 
with more pronounced urodynamic findings may respond more 
readily to therapy. 
  Our study is limited by its retrospective design and the lack 
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of validated questionnaires and repeat urodynamics used in the 
evaluation of treatment outcomes. However, given the current 
paucity of knowledge about the clinical course of patients with 
DOIC, we hope to shed some light on a clinical entity that has 
been regarded as difficult to manage. 
  In conclusion, the present study has demonstrated that con-
ventional pharmacotherapy is reasonably effective for DOIC. In 
addition, the risk of developing acute urinary retention and 
sepsis is low with cautious dosing. The need for accurate diag-
nosis and characterization of voiding dysfunction using urody-
namic studies in suitable elderly patients is emphasized. 
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