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INTRODUCTION
Lower Urinary Tract Symptoms (LUTS) are frequently present in the 
general population as patients age with approximately a third of 
individuals experiencing LUTS during their lifetime. LUTS can be 
further defined as having any of the following symptoms: urinary 
hesitancy, straining, nocturia, increased urination frequency, and 

1 dysuria. They not only affect quality of life but may also indicate 
underlying pathology such as benign prostatic hyperplasia (BPH), 
urethral stricture disease, bladder outlet obstruction (BOO), detrusor 

2underactivity, or neurogenic dysfunction. 

Accurate evaluation of LUTS is essential for appropriate management. 
While invasive urodynamic studies remain the gold standard for 
functional assessment, they are costly, time-consuming, and 
uncomfortable for patients. Uroflowmetry, on the other hand, is a 
simple, rapid, non-invasive, and cost-effective tool that objectively 
measures urinary flow rate and voiding pattern. It is widely used in 

.3both initial evaluation and follow-up of LUTS

The maximum flow rate (Qmax) is the most clinically relevant 
parameter. A Qmax <10 mL/s strongly suggests significant bladder 
outlet obstruction, whereas values >15 mL/s are usually considered 
within normal limits. However, interpretation requires consideration 
of voided volume, patient age, and clinical context. Flow curve 
patterns—bell-shaped, plateau, staccato, or interrupted—further 

4provide diagnostic clues.

This study includes patients with lower urinary tract symptoms in age 
group between 30-70 years and  to assess the role of uroflowmetry in 
the evaluation of patients with LUTS and to correlate flow parameters 
with clinical findings.

Aims And Objectives
1.  To evaluate the diagnostic role of uroflowmetry in patients 

presenting with LUTS.
2.  To analyze uroflowmetry parameters (Qmax, Qavg, voided 

volume, curve patterns) in relation to clinical diagnosis.

MATERIALS AND METHODS
This prospective study of uroflowmetry was done in 100 patients of 
lower urinary tract symptoms was conducted during the period of june 
2024 - may 2025 at the Dr.S.N Medical college ,in the Department of 
Urology ,MDM hospital jodhpur  Rajasthan. Inclusion criteria were 
patients of age group 30 to 70 years of both sexes and patients with 
lower urinary tract complains. Exclusion criteria were patients not 
willing to give consent and patient with active urinary tract infection, 

recent lower urinary tract surgery, indwelling catheter, or inability to 
void at least 150 mL during the test .

A detailed history was obtained and physical examination 
performed.Symptom severity was assessed using the International 
Prostate Symptom Score (IPSS). Uroflowmetry was performed with a 
standard electronic uroflowmeter. Patients were instructed to void with 
comfortably full bladder (≥150 mL voided volume).Parameters 
recorded included maximum flow rate (Qmax), average flow rate 
(Qavg), voided volume, time to peak flow, and curve pattern.Post-void 
residual (PVR) urine was measured by ultrasonography.

Statistical Analysis
Data were analyzed using descriptive statistics. Correlation between 
uroflowmetry parameters and clinical diagnosis was assessed using 
Pearson correlation coefficient and chi-square test where applicable. A 
p-value <0.05 was considered statistically significant.

RESULTS
Table No 1 Age

In this study maximum no. of patients with lower urinary tract 
symptoms were in age group of 60-70 years (45 patients), in 50-60 
years (40 patients)

Table No 2 Gender Distribution

In this study total male patients are 85 and female patients are 15.

Table No 3. Various Graph Pattern In Different Lower Urinary 
Tract Symptoms

Among 100 patients 10% have normal curve, 55% have continuous 
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ABSTRACT
Background: Uroflowmetry is diagnostic procedure of various urinary tract diseases like urethral stricture, benign prostatic hyperplasia, 
neurogenic bladder, detrusor muscle overactivity by calculating the rate of urine expulsion against the time unit in second. Uroflowmetry is simple 
and non-invasive diagnostic method. This is a prospective study of 100 cases which fulfil inclusion and exclusion criteria. Material And Methods: 
After taking informed written consent of the patients, they have gone under uroflowmetry study by uroflowmeter, and graphs were obtained and 
result analysed. Maximum number of patients has prolonged curve graph were diagnosed as benign prostate hypertrophy (BPH) (60%), Results: 
dysfunctional voiding curve for detrusor overactivity (25%) intermittent flow curve for neurogenic bladder (8%), Box variety for urethral stricture 
(7%).  In present study we found that uroflowmetry is helpful in diagnosis of certain urological pathologies. Common lower urinary Conclusions: 
symptoms were burning micturition, frequency and difficulty in micturition. Age group from 50-70 years was often presented with bladder outflow 
obstruction. Uroflowmetry overall useful in diagnosis of BPH and urethral stricture which can be supported by ultrasonography of prostate with 
PVRV and RGU respectively to avoid other invasive and more difficult pressure or flow urodynamic study. 
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Age Number of patients
30-40 3
40-50 12
50-60 40
60-70 45

Gender Number of patients
Male 85
Females 15

Graph pattern Percentage of patients
Normal curve 10
Continuous prolonged curve 55
Box variety 8
Dysfunctional voiding curve 20
Intermittent flow curve 7
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prolonged curve, 8% have Box variety curve, 20% have dysfunctional 
voiding curve and 7% have intermittent flow curve.

Table No 4 Urinary Complaints

Table No 5 Diagnosis From Uroflowmetry Graphs Or Curves And 
Various Parameters.

In this study most common complaints were burning micturition and 
frequency of urination. From our study we have concluded that patient 
having normal uroflow curve have mean Qmax-22.61 ml/sec, Qavg-
12.2 ml/sec, voiding time 23.28 sec, flow time 21.36 sec, voided 
volume- 272.22 ml. Patient with Box variety of curve having mean 
Qmax 7.98 ml/sec, Qavg 4.43 ml/sec, voiding time 65.58 sec, flow 
time 61.06 sec, voided volume- 269.48 ml. Patients with other 
curves,parameters are described in Table 5.

In this study probable diagnosis made with graph pattern of 
uroflowmetry, were BPH (55%), detrusor muscle overactivity (20%), 
neurogenic bladder (8%), urethral stricture (7%), normal study (10%).

DISCUSSION
In this study maximum no. of patients with lower urinary tract 
symptoms were in age group of 60-70 years (45 patients), in 50-60 
years (40 patients). In study of Kumar et al, he found that maximum 

5patients belongs from age group above 50 years (239 patients).  In this 
study among 100 patients 55% have continuous prolonged curve, 20% 
have dysfunctional voiding curve, 10% have normal curve, 7% have 
box variety curve,8% have intermittent flow curve, which is correlate 
with study Sundaram et al where maximum curve pattern was 

6continuous prolonged curve which was 41%.  In this study probable 
diagnosis made with graph pattern of uroflowmetry, were benign 
prostatic hyperplasia (BPH) 55%, Detrusor muscle overactivity 20%, 
neurogenic bladder 8%, urethral stricture 7%, normal study 10% 
which is correlate with study of Sundaram et al where in maximum 
41% patients were diagnosed as BPH by graph pattern of 

6 uroflowmeter. In this study has average Qmax of BOO was 9.09 ml/sec 
which is correlated with study of Reynard et al as where average Qmax 

.7 is suggestive of 9.7 ml/sec patients with BOO In this study mean 
voided volume was 227ml which correlate with study of Sanjeev et al 

8mean voided volume was 269.6 ml.

Parameter derived from uroflowmetry are considered to be clinically 
9reliable only if voided volume is >150 ml.  Patients which were 

diagnosed as BPH by Uroflowmetry were 55 out of 100. They were 
further confirmed by ultrasonography of prostate (size, volume and post 
voidal residual volume) and digital rectal examination and 7 patients 
which were diagnose as having urethral stricture confirmed by retrograde 
ureterogram (RGU). Diagnosis of bladder outlet obstruction by 

10uroflowmetry is consistant with study done by Marin et al.

CONCLUSION
Uroflowmetry is a simple, non-invasive, and reliable investigation in 
the evaluation of LUTS. It provides valuable information on urinary 
flow rates and patterns, helps distinguish obstructive from non-
obstructive causes, In this study we found that uroflowmetry is helpful 

to diagnose various lower urinary tract symptoms. Most common 
patient presented with age group between 50-70 years. Most common 
pathology of bladder outlet obstruction was BPH. When combined 
with clinical assessment and ultrasound PVR, uroflowmetry 
significantly enhances diagnostic accuracy Although not a substitute 
for complete urodynamic studies, it serves as an effective first-line 
diagnostic and follow-up tool in the management of patients with 
LUTS.
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Urinary complaints % of patients
Burning micturition 60
Frequency 34
Difficulty in micturition 24
Weak urinary stream 26
Urgency 22
Urinary incontinence 9
Hesitancy 8

Uroflow pattern Qmax
(mean±
SD)(ml
/ sec)

Qavg
(mean±
SD)
(ml/sec)

Voiding 
time
(mean±S
D) (sec)

Flow 
time
(mean±S
D) (sec)

Voided 
volume
(mean±S
D) (ml)

Normal curve 22.61±1
1.01

12.2±5.8
8

23.28±9.
1

21.36±8.
2

272.22±2
0.59

Continuous 
prolonged curve

10.02±7
.3

6.01±5.8 39.13±21
.01

31.60±18
.48

169.1±15
7.12

Box variety 7.98±3.
72

4.43±2.0 65.58±32
.1

61.06±31
.01

269.48±1
69.1

Dysfunctional 
voiding curve

17.24±1
7.23

5.18±3.8
1

44.27±27
.86

39.75±28
.25

176.57±1
55.37

Intermittent flow 
curve

16.12±1
5.04

5.15±4.0
1

60.32±57
.63

49.15±32
.1

249.56±1
89.58
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