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CORRELATION OF DETRUSOR WALL THICKNESS WITH INTERNATIONAL PROSTATE SYMPTOM SCORE IN MEN WITH LOWER URINARY TRACT SYMPTOMS  

ABSTRACT
Background: Lower urinary tract symptoms (LUTS) are major causes of morbidity in men aged 50 years and above. The LUTS causes reduced quality of life with attendant loss of economic activities. Bladder outlet obstruction is an important cause of LUTS. Urodynamic studies is the gold standard for the investigation of men with LUTS, but this is invasive, costly, time consuming and needs expertise to carry out. One of the remodelling that the bladder undergoes in LUTS is change in detrusor muscle / wall thickness (DWT), which can be investigated by ultrasound. LUTS are assessed using International Prostate System Score (IPSS), and the value obtained can be correlated with DWT. This is a sensitive tool in the assessment of men with LUTS. Studies involving correlation of DWT with IPSS are few in the literature and rare in our environment. The aim of this study is to measure DWT among men with LUTS and correlate the results with their IPSS. 
Subjects and Methods: This study was carried out in Radiology Department of our hospital from December, 2023 to June 2024. Data obtained from the study was entered and analysed using the Statistical Package for Social Sciences (SPSS), Version 20.0. Sociodemographic characteristics, measures of central tendencies and dispersion for continuous numerical variables, paired sample t-test, as well as Pearson correlation tests were used in the analysis. P-value < 0.05 was considered to be statistically significant.
Results: The large numbers of participants in the study were between 56 - 65 years (38.1%) with a mean age of 67.2 years. Most of the subject’s have moderate LUTS.
There is a positive linear correlation between the Pre-void DWT and IPSS (p-value = 0.035), but not with post-void DWT (p-value = 0.619).
Conclusion: There is an increase in pre-void DWT with increase in severity of LUTS.This is a key indicator of severity in patients with LUTS. 
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INTRODUCTION
Lower urinary tract symptoms (LUTS) is a term that describes symptoms arising from pathologies that affect the bladder and urethra; causing storage (urgency, incontinence, nocturia, frequency), voiding (weak/interrupted stream, terminal dribble, hesitancy and straining) and post‐micturition symptoms (post‐micturition dribble, the sensation of incomplete emptying(1). LUTS is seen more among males beyond the age of 50 with increasing incidence as age increases. It is postulated that a great percentage of elderly men present with LUTS(2). LUTS impacts negatively on the patient’s quality of life and is associated with high medical costs as well as difficulty in daily functional activity(3). 
Benign prostatic hyperplasia is an important cause of bladder outlet obstruction  and voiding dysfunction with resultant occurrence of LUTS(1,4). Though in the aging male population, LUTS are usually attributed to benign prostatic enlargement (BPE), however it is now widely recognized that LUTS can be due to urological and neurological conditions(1). Other prevalent conditions causing LUTS include, Parkinsons disease, cerebrovascular accident, prostate cancer, bladder cancer, urethral stricture, and overactive bladder. 
Bladder outlet obstruction ultimately causes resistance to the urine outflow channel and results in bladder remodeling, which may be dependent on the age of onset, duration, severity and other clinical factors. These changes involve the entire bladder wall with the detrusor muscle/wall being the most sensitive marker(5). Bladder compensation occurs through detrusor wall hypertrophy with an increase in contractility, to sustain effective bladder emptying despite the obstruction(6). 
While urodynamic studies are considered the gold standard for diagnosis of BOO, radiologists and urologists commonly rely on less invasive studies for its evaluation. Reasons for this may include cost, expertise, availability, invasiveness and potential morbidity of urodynamic studies(7).
Ultrasonographic assessment has proven to be very useful in this regard, as it provides reliable and quick information on DWT, PVR and Prostate volume(7). Studies have published ultrasound measurement of DWT as a useful tool in assessing and predicting BOO in the absence of urodynamic studies (UDS); however its influence can be negatively influenced by inadequate bladder filling at the time of measurement (7). International prostate symptom scoring was developed by the American Urological Association to assess the severity of LUTS in adult men being managed for BPH(2). Its components are divided into storage symptoms and voiding symptoms, the resultant score classifying patients with varying severity into mild, moderate, and severe(2). Given the aforementioned shortcomings of urodynamic studies, it is pertinent to devise a quick, cheap, and reliable method of objectively evaluating BOO and relate it directly with clinical symptoms.
This is the gap that this study aims to fill by utilizing ultrasonography to study detrusor wall thickness and to correlate it with the IPSS in adult male patients with LUTS. Ultrasound measurement of detrusor wall thickness has a non-invasive advantage in the assessment of the urinary bladder wall and its response to lower urinary tract dysfunction. 
Ultrasound measurement of DWT and Post-void urine volume may be used in epidemiological studies involving many symptomatic patients. It may also be employed in healthy individuals for screening purposes and may help to identify individuals at risk of LUTS. This method can also be readily added to the ultrasound protocol for pelvic assessment in men. With DWT as a sensitive marker for LUTS, standardizing its measurement may help in guiding management protocol in patients with BPH-related LUTS.
Hence, this study will undoubtedly add to the pool of existing information and may improve our understanding of the disease for better management and general patient improvement.

MATERIALS AND METHODS
This study was a prospective, cross-sectional study, conducted at the Radiology Department of the Nnamdi Azikiwe University Teaching Hospital (NAUTH) Nnewi, and was carried out over a 6-month period from December 2023 to June 2024.
NAUTH is a Federal government-owned tertiary hospital located in Nnewi, a Suburban town in Anambra State, South-East Nigeria. The geographical coordinates  of  Nnewi is 6.0105° N, 6.9103° E, with a population of 391,227 according to the 2006 national census(8). Its population consists mainly of industrialists, traders, civil servants, and students.
The study population included   male patients with LUTS and aged 50 years and above, referred from the Accident and Emergency, surgical ward, surgical clinic and general outpatient clinic of NAUTH and all new male patients > 50 years with clinical symptoms of LUTS, presenting to the Radiology department of NAUTH for abdominopelvic ultrasound with clinical symptoms of LUTS. The following were excluded: patients with indwelling urethral catheters or with in-situ suprapubic catheters or who had prior prostate/bladder surgeries or with neurological conditions or those who refuse to give consent.
The  sample  size  for  this  study  was  calculated  using  the  Leslie Fischer formula(9);which gave a total of 248 and 10% attrition rate was added to get a total sample size of 273. In this calculation  of sample size the prevalence rate of LUTS  estimated by Nnabugwu et al, to be 20.2% in Southeast Nigeria was used(10).
Each participant was interviewed with a structured questionnaire. Information regarding biodata, medical, surgical, and family history were obtained. The severity of LUTS was assessed using an authenticated International Prostate Symptom Score (IPSS) questionnaire. 
Ultrasound scanning was performed on all the patients. All sonographic examinations were performed in real-time with a Mindray DC-32 (SN: 9Q-98000221 ultrasound scanner, manufactured in 18-08-2019, with high and low-frequency transducers. DWT measurement was performed using a 7.5MHz transducer. All measurements of DWT were done in the radiology department by a radiologist in the presence of another radiologist. The radiologists performing the ultrasound were blinded from the subjects biodata and IPSS data. The results as agreed by the two were used in order to minimize intra observer bias. All DWT measurements were done at a bladder volume of > 250mls as it has been shown that DWT decreases with bladder filling till a volume of 250mls is attained, and then remains relatively constant till maximum bladder filling is reached
Data obtained from the study was entered and analysed using  the Statistical  Package for  Social  Sciences (SPSS), Version 20.0 (IBM Corp. Released 2011, IBM SPSS Statistics for Windows, Armonk, NY: IBM Corp.). Sociodemographic characteristics (e.g. gender) of patients were presented in frequency tables and charts where necessary. Continuous numerical variables like; age, IPSS and detrusor wall thickness (DWT) were analysed with measures of central tendencies (like mean, median and mode) and with measures of dispersion (like range, standard deviation, and variance) and displayed as mean ± standard deviation. 
Paired sample t-test was carried out to test for differences in means between the pre-void and post-void DWT. Pearson correlation analysis was used to determine the level of linear correlation between pre-void DWT and IPSS as well as between post-void DWT and IPSS. P-value < 0.05 was considered to be statistically significant at confidence level =95%. Scatter plot was further used to determine linear relationship between the pre-average Detrusor Wall Thickness (DWT) and International Prostate Symptom Scores (IPSS).
Ethical clearance was obtained from the Research and  Ethics  Committee of the  Nnamdi  Azikiwe  University  Teaching  Hospital,  Nnewi on 11th March 2022,  before the commencement of the research. Before recruitment, a written informed consent was obtained from the subjects or their relatives for data collection and publication without disclosing their personal identifying information. Patient’s confidentiality was respected both during and after data acquisition. Refusal to give information was not discriminated against and did not affect healthcare delivery. 

RESULTS
Most participants were aged 56-65 (38.10%), see table 1, with a mean age of 67.2 years. Educational levels include primary (38.83%) and post-secondary (32.23%) and the most common occupation was trading (43.96%), see table 2. 
Table 1: Age distribution of the subjects
	Variables
	Frequency (n=273)
	Percentage (%)

	Age (years)
	
	

	46-55
	32
	11.72

	56-65
	104
	38.10

	66-75
	71
	26.01

	76-85
	52
	19.05

	86-95
	14
	5.13




Table 2: Educational and occupational distribution of the subjects
	Education 
	
	

	Primary
	106
	38.83

	Secondary
	79
	28.94

	Post-secondary
	88
	32.23

	Occupation 
	
	

	Artisan
	10
	3.66

	Civil servant
	33
	12.09

	Dependent
	51
	18.68

	Driver
	4
	1.47

	Farmer
	51
	18.68

	Journalist
	4
	1.47

	Trader
	120
	43.96

	Total
	273
	100.0




As seen in table 3, about 28.21% of participants had an International Prostate Symptom Score (IPSS) between 6-10, and this was the most frequent range. Scores of 1-5 were observed in 15.75%, while 14.29% scored between11-15. The least frequent was those with IPPS range of 26-39(7.69%).

Table 3: IPSS scores of the subjects   
	Variables
	Frequency (n=273)
	Percentage (%)

	IPSS range
	
	

	1-5
	43
	15.75

	6-10
	77
	28.21

	11-15
	39
	14.29

	16-20
	31
	11.36

	21-25
	31
	11.36

	26-30
	21
	7.69

	31-35
	31
	11.36

	Total
	273
	100.0




About 38.83% of participants had moderate Lower Urinary Tract Symptoms (LUTS) based on their IPSS. Mild symptoms are present in 29.67% of participants, while 31.50% experience severe symptoms, see table 4.
 
Table 4: Ranked IPSS scores of the subjects
	Variables
	Frequency (n=273)
	Percentage (%)

	IPSS scoring
	
	

	Mild
	81
	29.67

	Moderate
	106
	38.83

	Severe
	86
	31.50

	Total
	273
	100.0

	
	
	




The study showed a weak but statistically significant positive correlation between pre-void average detrusor wall thickness (DWT) and IPSS (r = 0.128, p = 0.035), while post-void DWT showed no significant correlation with IPSS (r = 0.030, p = 0.619). 


Table 5: Pearson correlation test for relationship between DWT and IPSS
	          Parameters
	r-value
	p-value 

	IPSS vs Average DWT pre-void
	0.128
	0.035

	IPSS vs Average DWT post-void
	0.030
	0.619




The scatter plot (fig.1), also showed a weak positive correlation between IPSS and average detrusor wall thickness 

Fig. 1: Scatter plot showing a linear relationship between the pre-average
            Detrusor Wall Thickness (DWT) and International Prostate 
            Symptom Scores (IPSS).

Additionally, detrusor wall thickness increased significantly post-void compared to pre-void across all measured areas as seen from the paired sample t-test (table 6): anterior wall (t = -9.294, p < 0.001), lateral wall (t = -5.522, p < 0.001), and posterior wall (t = -8.472, p < 0.001). The average detrusor wall thickness also showed a significant post-void increase (t = -10.520, p < 0.001). These findings indicate statistically significant changes in bladder dynamics after voiding.

Table 6: Paired sample t-test for pre-void and post-void DWT 
	Parameters 
	Mean±SD
	t-value
	p-value

	
	  Pre-void
	Post-void
	
	

	 
	
	
	
	

	          DWT
	
	
	
	

	Anterior wall
	2.0±0.6
	2.4±0.7
	-9.294
	<0.001*

	Lateral wall
	2.0±0.7
	2.2±0.6
	-5.522
	<0.001*

	Posterior wall
	2.0±0.6
	2.3±0.6
	-8.472
	<0.001*

	Average DWT value
	2.0±0.6
	2.3±0.6
	-10.520
	<0.001*




Advancing age was significantly associated with symptom severity, with older age groups more likely to have severe symptoms. Education is also significantly related to symptom severity, as participants with primary education are more likely to have severe symptoms, while those with post-secondary education are more likely to have mild symptoms. Occupation is another significant factor, with dependents more likely to have severe symptoms, and traders more likely to have mild symptoms. 

DISCUSSION
Lower urinary tract symptoms (LUTS) are a common health issue affecting men, particularly as they age, and are often associated with benign prostatic hyperplasia (BPH) (11,12). The severity of these symptoms can be evaluated using the International Prostate Symptom Score (IPSS), a standardized tool that assesses the impact of urinary difficulties on quality of life. Detrusor wall thickness (DWT) is an important sonographic parameter used to assess bladder function and correlate with LUTS severity(13). 
The demographic data from this study presents a snapshot of the participants, revealing important trends about their age, education, and occupation. The mean age of 67.2 years, with the majority (38.10%) falling between 56-65 years, aligns with typical demographic patterns for conditions related to aging, particularly lower urinary tract symptoms (LUTS). This finding was similar to that of Elsaid et al.7, with a mean age of 61.7 years. The distribution across this age range suggests that LUTS in this population likely correlates with age-related factors. Advancing age is significantly associated with increased symptom severity and consistent with existing literature(7,14), which consistently shows LUTS prevalence and severity increase with age due to benign prostatic hyperplasia (BPH) and reduced bladder compliance.
 Regarding education, the largest group of participants (38.83%) completed only primary education, while those with post-secondary education comprised 32.23%. Participants with lower education levels (e.g., primary) were significantly more likely to experience severe symptoms while post-secondary education correlated with milder symptoms. This aligns with existing literature(15,16) suggesting that lower educational attainment may relate to lower health literacy and delayed healthcare seeking, contributing to worsened symptomatology over time.
Occupationally, traders made up the largest proportion (43.96%), followed by men who are dependents and farmers (both at 18.68%). The high proportion of traders suggests that a significant part of the population is involved in informal economic activities. This occupational profile might affect access to healthcare and health-seeking behaviour, as informal workers often lack the structured health benefits available to civil servants or artisans. Additionally, the presence of a large dependent group highlights a segment of the population that may be particularly vulnerable due to economic or health-related challenges, making them reliant on others for support.
The incidence of lower urinary tract symptoms (LUTS) among this population is notably high. This study’s analysis demonstrates that LUTS commonly manifests during the later stages of life, particularly among individuals aged 56-75, which accounts for over 60% of the population. This age-related trend is consistent with the known association between aging and the development of urinary tract symptoms, often linked to benign prostatic hyperplasia (BPH) and other age-related physiological  changes in the urinary system(12).
The determination of the severity of clinical symptoms using the International Prostate Symptom Score (IPSS) in this study showed that the majority of participants fell into the moderate category (38.83%), with 31.50% classified as severe and 29.67% as mild. These results indicate that a significant portion of the patients experienced moderate to severe symptoms, which is consistent with the nature of lower urinary tract symptoms (LUTS) typically associated with benign prostatic hyperplasia (BPH) (87). The distribution of IPSS severity aligns well with the categorization method, where scores of 1-7 are considered mild, 8-19 moderate, and 20-35 severe(17).
Comparatively, in Anilkumar et al.(18), the IPSS has been recognized for its ability to guide treatment decisions and assess patient outcomes. Our finding that over 70% of participants experienced moderate to severe symptoms is indicative of the utility of IPSS in determining the burden of symptoms, similar to its role in other studies, which have emphasized its correlation with uroflowmetry and its effectiveness in evaluating LUTS(18). Additionally, the distribution of patients in the moderate and severe categories supports Amu et al.’s(15) recommendation that IPSS should be routinely employed for BPH management due to its ability to categorize symptoms reliably.
However, the lack of objective measures in the IPSS tool, as highlighted by Bassey et al.(16), may limit the precision of symptom severity classification. Moreover, as highlighted by Ulebe and Jindal et al.(14, 19), the comprehension of the IPSS among less educated patients can influence the accuracy of the results. In this study, while the distribution of scores aligns with those in other research, it is important to consider the possibility that some participants may have misunderstood certain IPSS questions. Bassey et al.(16) also raised this concern, recommending that the IPSS be translated and simplified to improve its effectiveness, particularly in populations where English is not the primary language. Such adaptations could help reduce the likelihood of skewed severity classifications due to misunderstandings.
Detrusor wall thickness (DWT) was used to assess the condition of the lower urinary tract in this study, revealing notable structural changes indicative of bladder outlet obstruction (BOO). The results demonstrated that the mean pre-void DWT was 2.0 mm, which increased significantly to 2.3 mm post-void (p < 0.001). This increase in DWT is consistent with findings from studies such as Oelke et al. (20), as they found that detrusor wall thickening is commonly observed in patients with BOO, with values exceeding 2 mm serving as a reliable indicator of obstruction. The observed increase in DWT post-void suggests that compensatory hypertrophy of the detrusor muscle occurs as a response to the increased outlet resistance. These findings are supported by research from Park et al.(21) and Lee et al.(22), who reported a reduction in detrusor wall thickness following surgical correction of BOO, indicating that the thickening observed is directly related to the presence of obstruction. In the present study, there is persistence of higher DWT values after voiding points to ongoing obstruction and compensatory changes in the bladder wall. However, the correlation between DWT and the International Prostate Symptom Score (IPSS) was relatively weak (r = 0.128, p = 0.035), which contrasts with the stronger correlations reported in the study by Oelke et al.(20). This discrepancy may be due to variations in the severity of obstruction or differences in compensatory mechanisms among the study population.
Furthermore, these study’s results align with the broader body of literature on bladder outlet obstruction. The elevation in DWT post-void, as observed in this study, mirrors the findings of Oelke et al.(20), who demonstrated that DWT serves as a reliable non-invasive marker for BOO, particularly when values exceed 2 mm. The relatively weak correlation between DWT and IPSS, however, suggests that detrusor wall thickening may not always correlate directly with symptom severity, potentially due to individual variations in disease progression or compensatory mechanisms. This contrasts with Oelke et al.(20), who reported stronger associations between DWT and symptom severity, indicating that further investigation into the relationship between DWT and clinical symptoms is needed. 
The correlation analysis between the ultrasound findings and IPSS scores revealed several key relationships. The significant correlation between pre-void detrusor wall thickness (DWT) and IPSS scoring (r = 0.128, p = 0.035) indicates a weak but significant positive association. This suggests that as the IPSS score increases, there is a slight increase in the detrusor wall thickness before voiding, which might reflect underlying bladder muscle changes associated with symptom severity. This supports the findings by Anwar et al. (23), as they noted a significant and strong positive correlation between mean DWT and IPSS in patients with benign prostatic hyperplasia (BPH) (r = 0.9056), concluding that higher IPSS scores correlate with increased bladder wall thickness in obstructive conditions. However, the current study findings reflecting a weaker correlation, could be due to the characteristics of the study’s population or methodological differences, such as the use of different cutoff values for DWT.
However, the correlation between post-void DWT and IPSS scores (r = 0.030, p = 0.619) was not statistically significant suggesting that the detrusor wall thickness measured after voiding does not relate to the patient’s symptom severity, as indicated by the IPSS score. This aligns with Karakose et al.(24), who also found no significant relationship between DWT and IPSS, though they observed a strong association with urodynamic pressure parameters. The lack of a significant post-void DWT correlation could imply that factors contributing to bladder wall thickness might not be directly impacted by voiding but may instead relate to other underlying pathophysiological mechanisms. Yilmaz et al.(25) similarly found a positive but insignificant correlation between bladder wall thickness (BWT) and IPSS, as well as with other parameters like age and duration of symptoms. These findings suggest that post-void DWT may not reliably reflect symptom severity as measured by IPSS, supporting the notion that other urodynamic factors are more critical for assessing bladder outlet obstruction (BOO). Interestingly, Elsaied et al.(7) and Prakash et al.(26) found that DWT is a highly accurate and specific non-invasive measure for diagnosing BOO, particularly when compared to IPSS, which can be subjective and dependent on patient literacy. The diagnostic utility of Detrusor Wall Thickness (DWT) has been widely supported in the literature, even though the current study shows a weak correlation with IPSS. Elsaied et al.(7) found that DWT had the highest accuracy (88.0%), specificity (92.6%), and positive predictive value (90.5%) among non-invasive tests when compared to maximum flow rate (Qmax), which was the most sensitive (100%). Similarly, Prakash et al. (26) also noted that while DWT had the highest specificity (96.43%) and accuracy (90.57%), Qmax <15 had the highest sensitivity (96%), concluding that incorporating DWT would significantly increase the accuracy of diagnosing bladder outlet obstruction (BOO). Therefore, DWT remains a reliable non-invasive method, especially when combined with Qmax for greater diagnostic sensitivity. Furthermore, the study’s use of a 2.0 mm average DWT cutoff also aligns with studies that reported this threshold for BOO diagnosis, such as Malde et al.(27), but it appears that DWT alone may not fully capture the symptomatic complexity indicated by IPSS.

CONCLUSION
The findings demonstrate that an increase in Detrusor wall thickening (DWT) is a key indicator of bladder outlet obstruction (BOO), commonly associated with benign prostatic hyperplasia (BPH). The correlation between DWT and IPSS was weaker than anticipated but was nevertheless up to statistically significant level; suggesting that, though other physiological factors and compensatory mechanisms may contribute to the clinical manifestation of LUTS, structural changes in the bladder makes a significant contribution to symptom severity.
The study underscores the importance of incorporating both clinical and sonographic evaluations in the management of LUTS, as the IPSS alone may not adequately reflect the complexity of the condition. The use of DWT measurement enhances diagnostic accuracy and provides a more comprehensive understanding of bladder function, which is critical for optimizing treatment strategies. Furthermore, the study highlights the significant associations between demographic factors—such as age, education, and occupation—and the severity of LUTS, suggesting that these variables should be considered in designing interventions aimed at improving patient outcomes.

[bookmark: _GoBack]Ethical Approval and consent to participate: Ethical clearance for this study was obtained from the Research and Ethics Committee of Nnamdi Azikiwe University Teaching Hospital (NAUTH), Nnewi. Informed consent was obtained from the participants, and detailed explanation of the purpose, procedure, benefit and risk of the study was given to the patients before recruitment. Those who refused to participate in the study were not discriminated against.
Availability of data and materials: The datasets used and/or analyzed during the current study are available upon reasonable request from the corresponding author.
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