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Abstract

Background The available literature on urethral length in adult males is limited. To the best of our knowledge, such
measurement has never been carried out amongst Nigerian and African men. This study aimed to document aver-
age urethral length as well as the relationship between urethral length and age, and anthropometric parameters
amongst the Nigerian male adult population to add to the database for urethral length.

Methods It was a prospective cross-sectional study amongst adult male Nigerians who had an indication for ure-
thral catheterization as part of their regular treatment at the urologic clinics as well as male adult patients who
required urethral catheterization in the theatre and the wards for various reasons. All patients had anthropometric
parameters measured or calculated. The total usable length (A) of the catheter was measured before catheteriza-
tion and the unused catheter length (B) was measured after catheterization for each patient. The calculated urethral
length (C) was obtained by subtracting B from A. Data were analyzed using SPSS version 26.0. Mean urethral length
was determined while the correlation between urethral length and age as well as anthropometric parameters were
determined using Pearson Correlation.

Results A total of 450 adult males were recruited. The mean age of subjects was 63.58 years with a range

of 22-91 years. The average total usable and unused catheter lengths were 30.01 and 8.97 cm respectively. The mean
urethral length among participants was 21.32cm (8.4 Inches) with a range of 16.5 to 28cm (6.5-11.0 Inches). There
were no statistically significant correlations between urethral length and age ([r (450)=—0.029, p =0.546]) as well

as with anthropometric parameters (height: r (450)=—0.088, p =0.61; weight: [r (450)=—0.047, p =0.324 and BMI: r
(450)=-0.082, p =0.08) in adult males.

Conclusion This study suggests that there may be racial differences in adult male urethral length but no relationship
with age and anthropometric parameters. Further research is needed to explore these findings.
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The length of the urethra can vary from person to per-
son, and several factors can affect its length. The range of
urethral length in adult men has been quoted from vari-
ous sources to be about 18-25 cm [1]. Sir Henry Gray had
measured the cadaveric male urethra and documented a
length of 18 to 20cm, which continues to be a reference
standard quoted by most authors to date [2]. Since then,
there has been a paucity of literature on this subject even
at the international level [3, 4].

Age is another factor that can influence urethral length
in males. In infants, the urethra is short, and as the
body grows, the urethra lengthens. During puberty, the
male body undergoes significant changes, including the
growth of the penis, testicles, and urethra [5]. The ure-
thra continues to grow until the age of 18—20years, after
which it remains relatively stable [6]. On the other hand,
diseases of the urethra like urethral stricture diseases can
reduce the urethral length considerably. The relationships
between height, weight, body mass index (BMI) and ure-
thral length are equivocal and there is limited research on
the effect of race on urethral length in males. However,
there are some suggestions that there may be racial dif-
ferences in penile and therefore urethral length [7].

In our practice, we encountered difficulties in perform-
ing transurethral resection of the prostate in two patients
within a short period because the resectoscope appeared
shorter than the urethral length in these men. Hence,
the inspiration to study urethral length in adult Nigerian
men. To the best of our knowledge, the urethral length
has not been measured in Nigerian or African adult male
populations before. This study was an attempt to develop
a simple anatomical database for urethral length and
examine the relationship between urethral length and
anthropometric parameters amongst the Nigerian male
adult population.

Methods

This prospective cross-sectional observational study was
carried out at the Lagos University Teaching Hospital,
Idi-araba, Lagos, Nigeria. The study population was adult
male patients who required urethral catheterization as
part of regular treatment at the urologic clinics as well as
male adult patients who required urethral catheterization
in the theatre and in the wards for various reasons. The
study spanned two years from July 2020 and June 2022.
Adult male patients on a catheter for urinary retention
who were for routine catheter change were recruited in
the clinic and patients in theatre undergoing both elec-
tive and emergency surgeries who required urethral cath-
eterization for monitoring under anaesthesia. Others
were male patients on the ward who required urethral
catheterization for both urological and non-urologi-
cal indications. Patients with a history of congenital or
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acquired urethral abnormalities, those who have had ure-
thral and prostate surgeries, active urethral or prostatic
infections and patients having an erection during anaes-
thesia or catheterization were excluded. Patients who did
not consent to the study were also excluded.

The sample size (N) for the study was calculated using
the formula to determine a sample size for estimating a
population mean [8, 9];

. Za/2? x 02

N I

Where;

Z=1.96 at a confidence interval of 95%.

o=standard of deviation which is 0.5 for the unknown
population and.

E =desired margin of error or precision set at 0.05.

N =[1.96%0.5 /0.05] 2 =384.16.

For all recruited patients, anthropometric parameters
including weight and height were measured and BMI was
calculated. Following this, the balloon of a sterile Foley
catheter was inflated with 10cc of sterile water before
insertion in a sterile field. The length from the balloon to
the Y’ junction was measured while the catheter was still
in the inner sterile cover. This was documented in centi-
metres (measurement A). The balloon was then deflated
and the catheter passed into the bladder using an asep-
tic technique, followed by the re-inflation of the balloon
to the same volume of fluid (10cc). The inserted catheter
was pulled gently to ensure the balloon was at the blad-
der neck and the penis was gently straightened without
stretching when necessary. The length of the catheter
outside the penis was measured to the pre-marked point
at the ‘Y’ junction (measurement B). Subtracting B from
A gave the length of the urethra in each patient (meas-
urement C). Figure 1 shows a Foley catheter with various
measured or calculated lengths. All these processes were
carried out in a sterile way.

Data were collected from these patients using the study
pro forma and analysed using the IBM SPSS Statistics for
Macintosh, version 26.0 (IBM Co., Armonk, New York,
USA). Descriptive statistical analysis was performed.
Pearson’s correlation was used to determine the relation-
ship between urethral length and age as well as anthropo-
metric parameters. Results were displayed in tables and
charts.

Results

A total of 450 adult male patients were recruited into the
study between July 2020 and June 2022. The mean age of
patients was 63.58 years with a standard deviation (SD) of
12.95 and a range of 22-91 years. The peak age range was
60—69 which constituted 36.4% of the study population.
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Measurement ‘A’

Cll v e

Measurement ‘B’

Measurement ‘C’

Fig. 1 Foley catheter showing the measured and calculated lengths

The age distribution of the participants is depicted in
Fig. 2 below.

The average total usable length of the catheters was
30.01cm while the average unused catheter length was
8.97cm. The mean urethral length among participants
was 21.32cm (8.4 Inches) with a SD of 2.59 and a range of
16.5 to 28 cm (6.5 to 11.0 Inches). The statistical distribu-
tion of the data is reflected by the normal histogram on
the frequency distribution curve in Fig. 3.

The mean weight, height and BMI of the participants
were 67.14kg; 1.66m and 24.48 kg/m? respectively. Other
details are shown in Table 1 below.

There was a non-significant negative correlation
between urethral length and height [r (450)=-0.088,
p=0.61] and age [r (450)=—0.029, p=0.546] while there
was a non-significant positive correlation between ure-
thral length and weight [r (450)=—0.047, p=0.324] and
BMI [r (450)=-0.082, p=0.08] in Nigerian male adult
population. Table 2 below shows the average urethral
length at different age ranges.

Urinary retention was the most common indication
for catheterization in 238 (51.8%) patients. Of these, 204
(85.4%) had retention due to benign prostatic hyperplasia
and 35 (14.6%) secondary to prostate cancer. Other indi-
cations for urethral catheterization are depicted in Fig. 4
below.

Discussion

Urethra is an important access to the urinary tract for
urological procedures especially endourological pro-
cedures. Therefore, its health including length is of
utmost importance in this era of rapid advancements in
endourology. A good understanding of the length of the
male urethra is crucial, as urologists sometimes rely on
the calibration of the male urethra to evaluate the extent
of a lesion or obstruction in the urethra [4]. Accurately
assessing the normal length is therefore paramount, as
it provides an idea of the location within the urethra.
The length of the penis has little impact on the ability
to access the prostate gland through the urethra, as the

Frequency (n)

<29 30-39 40-49

50-59

60-69

70-79 >80

Age Group

Fig. 2 Age distribution of patients
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Fig. 3 Histogram representing the normal distribution of urethral length

Table 1 Descriptive statistics of patients (n=450)

Minimum Maximum Mean sD
Age (years) 220 92.00 63.58 12.95
Weight (kg) 47.0 108.0 67.2 10.96
Height (m) 1.53 1.81 1.66 0.06
BMI (kg/m?) 16.23 44.54 2451 402
Urethra(cm) 16.5 280 2132 26

resectoscope can be manipulated to navigate around any
anatomical structures. However, a longer urethra can
make procedures like transurethral resection of the pros-
tate or bladder tumour more challenging if the instru-
ment is significantly shorter than the urethral length and

Table 2 Mean urethral length (cm) per age group
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Mean = 21.32
Std. Dev. = 2.591
N = 450

25.0 27.5 30.0

may require specialized techniques or equipment like
extra-long resectoscopes. The length of the urethra can
therefore be important in planning treatment for medical
conditions [4].

Despite its significance, there is limited data on the
average length of the urethra in adult males generally
and in different populations. With an extensive literature
search, there is a scarcity of information on this subject
as only two studies have documented urethral length
in adult males before. One of the studies was amongst
American men [3] while the other was amongst the
Indian adult male population [4]. As none exists yet for
Africans, this study aimed to provide additional informa-
tion on this topic by measuring the urethral length in a
sample of adult Nigerian males.

Age Group n Mean SD Min. Max. Range
20-29 10 20.070 0.6567 194 21.0 1.6
30-39 13 22338 1.1095 203 235 32
40-49 24 21.275 3.1509 184 257 73
50-59 107 22412 2.9097 16.5 28.0 11.5
60-69 164 20.683 24122 16.6 275 109
70-79 79 20.678 1.8329 17.0 233 6.3
>80 53 22.045 2.6899 172 28.0 10.8
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Intra-operative monitoring
117 (26.0%)

Urinary incontinence
24 (5.3%)

Neurogenic bladder
14 (3.1%)

Haematuria
56 (12.4%)
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Urinary Retention
239 (53.1%)

Fig. 4 Indications for catheterization in 450 patients

Various urethral and penile pathologies can affect the
urethral length. Acquired pathologies such as urethral
strictures and acquired hypospadias as well as congeni-
tal problems like hypospadias, epispadias and micropenis
can reduce the available length of the urethra. Likewise,
surgery like urethroplasty especially the anastomotic type
where a segment of the urethra is excised will reduce
the urethral length. Patients with these pathologies were
excluded from our study so as not to distort our findings.

Several techniques are available for evaluating urethral
length, but none have been established as the definitive
standard. The initial approach to measuring urethral
length involved direct dissection and measurement
by Sir Henry Gray, resulting in a range of 18 to 20cm.
Although this method yields precise measurements, its
limitation lies in the fact that it involves cadavers and
this direct measurement is not practically feasible. Indi-
rectly, urethral length can be measured using retrograde
urethrogram and micturating cystourethrogram but the
measurement is usually affected by the degree of mag-
nification as well as the angle at which the X-ray focuses
on the urethra. Magnetic Resonance Imaging (MRI) is
usually used to evaluate lesions and diseases of the ure-
thra but MR images do not capture the proximal sec-
tions of the prostatic urethra and distal penile urethra
unless a Foley catheter is utilized for visualization [10].
This method is also expensive. A practical method is the
use of a urethral catheter as described in this study. This
method was utilized solely in the Indian study while most
of the patients in the American study had this method
used in their estimation. Alternatively, urethral length
was established at the time of flexible cystoscopy upon
removal of the cystoscope. The scope was held fixed at

the bladder neck with the penis on stretch and the cys-
toscope was similarly marked with tape at the end of the
penis. The cystoscope was then removed and the distance
from the mark to the end of the cystoscope was meas-
ured in centimetres [3].

Our study of 450 subjects found that the average length
of the urethra in adult Nigerian males is 21.3cm +2.59
with a range of 16.5 to 28.0cm. This is longer than the
average urethral length of 17.55cm reported amongst
Indian adult men [4]. This translates to a difference of
3.69cm in the urethral length between the two races.
A possible explanation for this difference may be the
age and pathology differences in the study population
between these two studies. While the majority of the
patients in our study had retention secondary to either
benign prostatic enlargement or prostate cancer, the
majority of patients in the Indian study were younger
than 50years of age and therefore with a lower incidence
of prostatic diseases. Since prostatic enlargement will
increase the length of the posterior urethral which also
contributes to the total length of the urethra, this could
have partially contributed to this difference. However, we
do not think that this is sufficient to explain the differ-
ence as our data did not show any significant difference
in urethral length between younger and older men in
this present study. It might therefore mean that there is a
racial difference in urethral length.

On the other hand, the urethral length in this study is
slightly lower than reported by Kohler et al. [3] among
American men where the average length was 22.3cm
which is approximately 1cm longer than reported in
our study. The exact reason for this difference may not
be clear but a subtle difference in methodology might
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be contributory. In the American study, a gentle stretch
was applied to the penis on the catheter before measure-
ment on the catheter was undertaken [3]. In addition,
subjectiveness like stretching may also distort the find-
ings on measurement. Unlike what they did, we avoided
stretching the penis in our patients before measurement
because we believe that the stretching of the penis may
lead to an overestimation of the urethral length because
of the elastic nature of the penile tissue.

The total length of the urethra is made up of individual
lengths of the prostatic, membranous, bulbar and penile
urethra [1]. The differences in total urethral length may
also result from differences in the penile length with
corresponding differences in penile length between dif-
ferent races [11]. This study may be another one sup-
porting Rushton’s theory that penis length is greatest in
Negroids, smaller in Caucasoids and smallest in Mongol-
oids [11]. However, the figure documented in the work of
Kohler et al. [3] did not support this theory as the length
of the urethra was greater than reported in this study
made up of the black population. Again, the stretched
penile length used in that study might be a factor respon-
sible for this amongst others. Furthermore, the study did
not document the racial composition of the study group.
These differences may, however, not have any signifi-
cant clinical implications, but they could be valuable for
understanding the anatomical differences between these
populations. Further research may be needed to explore
the potential factors contributing to these differences and
their clinical implications.

From this study, the average usable length of most of
the catheters currently in use in the Nigerian market is
30.01 cm. This is the length from the neck of the inflated
balloon to the “Y” junction of the catheter. This is at least
one and a half times longer than the average length of the
urethra obtained in this study. This means there is a need
to perhaps customize the catheter and other instruments
for our population. The average unused catheter length,
i.e., the length between the tip of the penis and the ‘Y’
junction of the catheter, was 8.97 cm in this study. Cus-
tomised catheters may be desirable to avoid wearing too
long a catheter difficult or cumbersome to pack.

Our study did not reveal any significant relation-
ship between the urethral length and age in adult male
Nigerians. This further corroborates the findings in
the study by Kohler et al. [3] which showed that there
is no significant difference in urethral length between
adult males of different ages. The growth and develop-
ment of the male urethra occur primarily during foe-
tal and childhood development [12]. It seems that the
length of the urethra is primarily determined by genetic
factors and is relatively consistent across individu-
als of the same race and ethnicity. It appears that once
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an individual reaches adulthood, the urethra is fully
formed and is unlikely to change significantly in length.

Like other studies, there is no statistically significant
correlation between urethral length and anthropomet-
ric parameters in our study. However, it should be noted
that subjects in extremes of height, weight and BMI
comprise only a small subset of the patients recruited
in this study [3, 4]. The weight and BMI positively cor-
related while the height negatively with the urethral
length but were not statistically significant. Again,
the lack of a significant correlation between urethral
length and BMI, height, or weight is likely because ure-
thral length is primarily determined by genetic factors.
While there may be slight variations in urethral length
between individuals, this study has demonstrated that
these variations are unlikely to be influenced by exter-
nal factors such as BMI, height, or weight.

One of the limitations of this study is our inability
to correct for varying degrees of intravesical prostatic
protrusion as it affects the length of the urethral cathe-
ter taken up with urethral catheterization. Recruitment
of only patients without prostatic enlargement or meas-
urement of urethral length with a flexible cystoscope
are options to overcome this limitation.

Conclusion

This study suggests that there may be differences in male
urethral length between different races. Our study also
demonstrated that there is no correlation between ure-
thral length and anthropometric parameters in adult
male Nigerians. In addition, this study showed that there
is no evidence to suggest that age has any significant
impact on urethral length in adult males. While other
factors such as genetics, race, and ethnicity can influence
urethral length, age is not a significant contributing fac-
tor. Further research is needed to better understand the
relationship between urethral length and anthropometric
parameters in adult males and in different races.

Acknowledgements

We acknowledge the resident doctors who rotated through the urology unit
of Lagos University teaching hospital during the study period for assisting in
data collection.

Authors’ contributions

RWO contributed substantially to the conception, design, data acquisition,
analysis and interpretation, and in the drafting and final revision of the manu-
script. MAO, EAA, MOA and SOO contributed substantially to data acquisition,
analysis and interpretation of acquired data and drafting of the manuscript.
EAJ and KHT contributed substantially to the design, analysis and interpreta-
tion of acquired data and revision of the manuscript. All authors read and
approved the final version being submitted and agreed to be accountable for
all parts of the research work.

Funding
No external source of funding.



Ojewola et al. BMC Urology ~ (2023) 23:185

Availability of data and materials

The datasets generated and analysed during the current study are available
in the Mendeley data repository, [https://data.mendeley.com/datasets/kh39b
mxc8j/1].

Declarations

Ethics approval and consent to participate

The Lagos University Teaching Hospital Bioethics Committee approved this
study with ethical clearance certificate number-ADM/DCST/HREC/APP/3707.
Written informed consent to participate was obtained from each participant.
We also hereby confirm that all methods were performed as per the relevant
guidelines and regulations throughout the study period.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Received: 23 May 2023 Accepted: 7 November 2023
Published online: 15 November 2023

References

1. Clemente CD. The pelvis and perineum. In: Clemente CD, editor. Anatomy
- aregional atlas of the human anatomy. 6th ed. Baltimore: Lippincott
Williams & Wilkins; 2009. p. 323-70.

2. Strandring S. Gray's anatomy: the anatomical basis of clinical practice.
41st ed. London: Elsevier; 2016. p. 1562p.

3. KohlerTs, Yadven M, Manvar A, Liu N, Monga M. The length of the male
urethra. Int Braz J Urol. 2008;34(4):451-4. discussion 5-6

4. Krishnamoorthy V, Joshi PB. Length of urethra in the Indian adult male
population. Indian J Urol. 2012;28(3):297-9.

5. Chulani VL, Gordon LP. Adolescent growth and development. Prim Care.
2014;41(3):465-87.

6. Tanagho EA, McAninch JW. Smith’s general urology. 16th ed. New York:
Lange Medical Books/McGraw-Hill; 2004.

7. Orakwe JC, Eboh GU."Oversized" penile length in the black people; myth
or reality. Trop J Med Res. 2007;11(1):16-8.

8. Charan J, Biswas T. How to calculate sample size for different study
designs in medical research? Indian J Psychol Med. 2013;35(2):121-6.

9. Noordzij M, Tripepi G, Dekker FW, Zoccali C, Tanck MW, Jager KJ. Sample
size calculations: basic principles and common pitfalls. Nephrol Dial
Transplant. 2010;25(5):1388-93.

10. Ryu J, Kim B. MR imaging of the male and female urethra. Radiographics.
2001;21(5):1169-85.

11. Lynn R. Rushton’s r—K life history theory of race differences in penis length
and circumference examined in 113 populations. Personal Individ Differ.
2013;55(3):261-6.

12. Hadidi AT, Roessler J, Coerdt W. Development of the human male
urethra: a histochemical study on human embryos. J Pediatr Surg.
2014;49(7):1146-52.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Page 7 of 7

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions



https://data.mendeley.com/datasets/kh39bmxc8j/1
https://data.mendeley.com/datasets/kh39bmxc8j/1

	Urethral length and its relationship with anthropometric parameters in adult male Nigerians
	Abstract 
	Background 
	Methods 
	Results 
	Conclusion 

	Background
	Methods
	Results
	Discussion
	Conclusion
	Acknowledgements
	References


