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Abstract

Objective: Classically, the penis has two functions: to make internal fertilization possible and to direct the urine
stream. However, objective abnormalities in penis size can lead to diseases being diagnosed. Furthermore, many medical

consultations are the result of patients seeking parameters for normal penis size. Additionally, the penile anthropometry
of Brazilian children and adolescents has not yet been properly studied. The objective of this study is to carry out penile
anthropometry of Brazilian children and adolescents, establishing references for clinical use.

Methods: A cross-sectional study was carried out of 2,010 patients with ages varying from 0 to 18 years. Five
penile measurements were taken: diameter of penile shaft; apparent and real length of flaccid penis; apparent and
real (RSLax) length of flaccid penis fully stretched. Pubertal development was defined according to Tanner’s criteria.

Results: Only RSLmax, out of all of the penile measurements, did not exhibit significant interobserver variation at
all ages analyzed (p = 0.255). Results were tabulated with mean RSLmax and the values that define micropenis (mean
- 2.5 standard deviations) by age and by Tanner sexual maturity stages. A graph was plotted of the distribution of
RSLmax results by the 10th, 25th, 50th, 75th and 90th percentiles and by age.

Conclusions: Out of all of the penile anthropometric measurements, only RSL,,,., is clinically useful. We recommend
our results as a reference standard for penile anthropometry of Brazilian children and adolescents.
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Introduction

Classically, the penis has two functions: to make fertiliza-
tion possible by means of penetration and to direct the urine
stream. However, morphofunctional abnormalities of the
penis can affect interpersonal relations and provoke emo-
tional disturbances, affecting quality of life.'-2 Additionally,
there is great interest, both on the part of lay patients and
medical professionals, in reference values in relation to the
growth and development of the human penis.® Determina-
tion of penile size is employed clinically in the evaluation of
children with abnormal genital development, such as, for
example, micropenis, defined as a penis that is normal in

terms of shape and function, but is more than 2.5 standard
deviations (SD) smaller than mean size in terms of length.3->
However, these measurements can be subject to significant
international variations, in addition to being obtained with dif-
ferent methodologies in some cases.* ! Wang et al. recently
published a study that demonstrated differences in penis
length between young Taiwanese boys and young Caucasian
boys.1t

Medical consultations related to penis size are very com-
mon at pediatric, urology and endocrinology clinics, because
the issue has significant medical, sexual, psychological and
social relevance.312-14 Tables for use in comparing measure-
ments of penis size do exist, with values distributed to cover
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children and adolescents.” 1> However, these tables were not
developed from measurements taken of Brazilian children and
adolescents. Other motives for consultations due to “small
penis” are buried penis, obesity, body image disorders and
sexuality issues, such as, for example, ignorance of penis size
reference parameters. With relation to genital perception, it
may be the child or adolescent or parents who are suffering
the disorder. Mondaini et al. assessed 67 patients, with a
median age of 27 years, varying from 16 to 55, who sought
urological treatment for a “short penis”, concluding that these
patients were overestimating the size of a normal penis size.'®

There is no other study known to us in the literature that
has adequately evaluated the penile anthropometry of Brazil-
ian children and adolescents in all age groups.

Methods

This study, and its free and informed consent protocol, was
approved by the local Research Ethics Committee.

A cross-sectional study was carried out with 2,010 chil-
dren aged from 0 to 18 years 11 months, where subjects
between 10 and 19 years old were defined as adolescents,
according to World Health Organization (WHO, 2007) crite-
ria.*” The data collection period was from April, 2004 to April,
2006.

All measurements were carried out in an air conditioned
medical consulting room, at temperatures varying from 23 to
2509C, in the presence of the patient’s guardians and wearing
disposable latex gloves. Data were collected by three
researchers with experience in penile anthropometry, at pedi-
atric clinics and at the Adolescent Health Studies Center
(NUcleo de Estudos da Saude do Adolescente) at the Hospital
Universitario Pedro Ernesto. All patients were selected at the
clinics, consecutively, during regular appointments. All
patients who agreed to take part were included, both healthy
patients and those with diagnoses, none of which were clini-
cally significant to the study. None of them exhibited genital
abnormalities. None of the patients or their guardians refused.

Initially, weight and height measurements were taken in
order to calculate body massindex (BMI) and to define puber-
tal development or sexual maturity according to the Tanner
criteria.'® All dissidents were weighed on a balance cali-
brated by the National Institute of Metrology, Standardiza-
tion and Industrial Quality (INMETRO -Instituto Nacional de
Metrologia Normalizacdo e Qualidade Industrial), and height
was measured with an anthropometric rule standardized by
the Brazilian Society of Pediatrics (SBP - Sociedade Brasileira
de Pediatrics). The definition of obesity and adopted for this
study is in accordance with WHO recommendations.” Chil-
dren were defined as obese when their z score for weight/
height was greater than two. For adolescents, BMI was used,
calculated with the formula weight/(height)?, according to the
values proposed by Must et al.19:20
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Measurements of penis length and diameter were taken
with a rigid rule, graded millimeters, and with a pachymeter,
both approved by INMETRO. A preliminary analysis of the
results of penile anthropometric measurements from 300 indi-
viduals allowed the most appropriate method, and whether
there was interobserver variation, to be assessed. Penile mea-
surements were taken with the penis flaccid and maintained
fully stretched manually. Stretched measurements correlate
with erect penis length.> All final measurements were the
mean of three consecutive measurements.

The penile measurements assessed were: D: diameter at
the mid point of the penile shaft; AFL: apparent flaccid length,
from the pubopenile skin vertex to the extremity of the glans,
with the ruler or pachymeter placed against the dorsal part of
the penis; RFL: real flaccid length, from the pubopenile skin
vertex, depressing the pubic fat, to the extremity of the glans
with the ruler or pachymeter placed against the dorsal part of
the penis; ASL,,.x: apparent fully-stretched flaccid length,
from the pubopenile skin vertex to the extremity of the glans,
with the ruler or pachymeter placed against the dorsal part of
the penis; RSL,,,.: real fully-stretched flaccid length, from the
pubopenile skin vertex, depressing the pubic fat, to the
extremity of the glans with the ruler or pachymeter placed
against the dorsal part of the penis.

Final results were expressed using descriptive statistics
in the form of mean, plus or minus 1 SD from the mean. Dif-
ferences between groups were tested using two-tailed analy-
sis of variance ANOVA, followed by the Bonferroni test when
appropriate. Differences between values were considered sig-
nificant when p < 0.05. The final results of the anthropomet-
ric measurement of greatest clinical utility were used to plota
graph with distribution by percentiles for all age groups. All of
the data were stored and analyzed using SPSS for Windows,
version 10.0 (SPSS Inc., Chicago, Illinois, United States).

Results

Initially, penile length measurements (AFL, RFL, ASL,.x
and RSL,,,,) were made using a rigid anthropometric rule and
with a pachymeter, with no statistically significant difference
being observed between these measurements (p > 0.455).
The only penile measurement of all those obtained that did
not exhibit statistically significantinterobserver variations was
RSL.x (p = 0.255). Based on these results, we considered
RSL,,.« to be the ideal measurement for clinical practice, and
all of the statistical analyses in this study were based on this
measurement.

A total of 81 patients, 4.0% of the overall sample, were
defined as obese (BMI > 30 kg/m?).

The distribution of patients by age according the Tanner
sexual criteria indicates an age range of onset of puberty from
8to15years (Table 1). The sampleis well distributed and does
not exhibit any tendencies that cannot be found in the litera-
ture.
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Table 1 - Distribution of the study population by age and according to the Tanner stages of sexual maturity

Age n Tanner 1 Tanner 2 Tanner 3 Tanner 4 Tanner5
0 to 12 months 126 126

1 year 130 130

2 years 130 130

3years 114 114

4 years 105 105

5years 105 105

6 years 94 94

7 years 101 101

8 years 106 100 6

9 years 100 88 12

10 years 118 100 18

11 years 105 63 42

12 years 113 30 63 20

13 years 101 16 41 31 13

14 years 115 36 47 26 6
15 years 91 9 37 29 16
16 years 87 25 40 22
17 years 85 14 26 45
18 years 84 13 71
Total 2,010 1,302 227 174 147 160
% 100.0 65.0 11.0 8.5 7.5 8.0

Table 2 contains the mean values for penis size (RSL,4)
distributed by age, and the RSL,,,,, value defined as micrope-
nis, i.e. the point equal to 2.5 SD below the mean. The value
of the SD of the mean increased from puberty onwards.

The mean RSL,,,,, and the penis size considered as micro-
penis are listed in Table 3 according to Tanner sexual maturity
stages. Tanner stage 1 was not included because of the large
variation in RSL,,,,, from age 0 to 10 years.

Figure 1 illustrates all of the RSL,,,,, values in the form of
percentiles by age, and it can be observed that there is greater
penile growth between 0 and 5 years, and again after 10
years, coinciding with the onset of puberty.

Discussion

Our results have demonstrated that penis length does not
exhibit any great increase between 5 years and the onset of
puberty, when the final period of penile growth takes place.
This pattern of penile growth and development can be
observed in Figure 1, which illustrates that there is a small
amount of penile growth from birth to 5 years, followed by a
phase of little growth between 5 and 10 years and culminat-
ing in a period of greater growth from 11 to 18 years of age,
which coincides with puberty. Although the mean values of

our measurements exhibit a small variation from the interna-
tional literature, this pattern of development is in line with
other series.”/1>

Micropenis, buried penis and obesity should be consid-
ered as differential diagnoses when a “small penis” is being
assessed subjectively. These abnormalities have diverse eti-
ologies, including genetic, anatomic, endocrinological and
idiopathic causes.3->:2! Initial assessment of these patients
includes precise measurement of penis length and compari-
son with the normal penis size for age and sexual develop-
ment, which should be established in advance. Due to the
importance of diagnosing and treating these abnormalities,
and also because no adequate reference table based on Bra-
zilian data exists, we carried out this study with appropriate
methodology in order to provide data to serve as a national
reference of the penile anthropometry of children and adoles-
cents.

Other authors have evaluated different methodologies for
measuring penis length.#22 Children aged from 0 to 24
months, with normal external anatomy, underwent ultra-
sound examination of the penis to investigate whether this
could offer more precise penis length measurements in rela-
tion to classically described measurements.* It was con-
cluded that further studies were needed to assess the
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Table 2 - References for mean penis length and the length considered micropenis for each age

Micropenis (mm)

Mean (mm) + SD (mm) (mean - 2.5 SD)
0 to 12 months 47 8 27
1 year 51 8 31
2 years 55 8 35
3 years 61 9 38
4 years 63 9 40
5years 67 9 44
6 years 67 9 44
7 years 69 10 44
8 years 70 10 45
9 years 70 10 45
10 years 74 11 46
11 years 78 12 48
12 years 86 12 56
13 years 101 12 71
14 years 115 13 82
15 years 129 15 91
16 years 133 15 95
17 years 143 16 103
18 years 145 16 105

SD = standard deviation.

intraobserver reproducibility of ultrasound and ultrasound
probe size limitations to measuring larger penises. In the
same study, the authors did not find any statistically signifi-
cant variation in penis size between children of different races.
However, they did observe a statistically significant differ-
ence between circumcised, and uncircumcised penises or
penises with phimosis. However, they report that this varia-
tion was the result of the greater ease with which the circum-
cised penis could be stretched. We found greater difficulty in
anthropometric evaluation of the penises of obese children
and with those with long foreskins or phimosis, because of
greater difficulty stretching the penis, but not to an extent that
could interfere significantly with taking the measurement. A
recent study undertaken with a sample of 2,126 Taiwanese

children, made up of 156 newborns, 1,198 children under 2
years old and 772 children over 2, and from which were
excluded children with congenital anomalies, genital anoma-
lies or congenital heart diseases were excluded, evaluated
penis length while flaccid and while fully stretched manu-
ally.** In conclusion, the authors observed that penis size var-
ies between different ethnic groups and that, when compared
with the penis length of Caucasian children, the length of Tai-
wanese children’s penisesis shorter. Their results underscore
the importance of our study to develop a penis reference table
for Brazilian children and adolescents. In response to the eth-
nic variety of the Brazilian population and because we do not
have standard terms for races established in Brazil, patients
were not separated by race or skin color in our study, nor by

Table 3 - Mean penis size, assessing real length, fully stretched (RSL,,,5,), and the values considered as diagnosing micropenis, by Tanner stages

Micropenis (mm)

Mean (mm) + SD (mm) (mean - 2.5 SD)
Tanner 2 88 12 58
Tanner 3 118 13 85
Tanner 4 136 13 103
Tanner 5 145 14 110

SD = standard deviation.
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Figure 1 - Distribution of penis size values, assessed as real fully-

stretched length (RSL,.y), expressed as the 10th, 25th,
50th, 75th and 90th percentiles

any other parameter which could characterize the patients.
This study was based on a consecutive and representative
series of the population, with the intention of simulating clini-
cal consultation conditions.

We initially carried out a pilot study, comparing measure-
ments of penis length taken with a rigid ruler and with a
pachymeter, and the results did not reveal any statistically sig-
nificant differences between these measurements, demon-
strating that there was no need for specific materials for taking
human penile anthropometry measurements.

During the data collection phase we were able to see the
importance of differentiating patients, not just by age, butalso
by degree of sexual maturity, since during adolescence
patients of the same age can be at different stages of sexual
maturity. This was evident even between univitelline twins
who, despite having the same chronological age, were at dif-
ferent stages of sexual maturity, which caused a large differ-
ence in penis length.

In order to learn the correct penile anthropometry
method, a brief training session is needed. Measurements are
taken quickly and there are few difficulties or complications
during these measurements. The only case of a major com-
plication took place when a patient presented clinically signifi-
cant postural hypotension, which resulted in immediate
interruption of measurements until the patient had com-
pletely recovered. Minor problems can come up during
measurements: children who exhibit psychomotor agitation
due to neurological diseases make data collection difficult;
children with excessive timidity; erections during the mea-
surements, which, in our study, led to interruption of the pro-
cedure. Inclinical practice, penis length can also be measured
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with the penis erect, since the measurement is equivalent to
RSL, 23

max-*

Son et al. carried out a study of 123 young Korean sol-
diers, measuring penis lengths while flaccid and fully stretched
manually, and also penis circumferences. The patients replied
to a questionnaire on their perceptions of their own penis size
as “very small”, “small”, “normal”, “large”, or “very large”.14
Patients who replied with an underestimate of their penis size
had higher scores for depression and poorer quality of life
compared with patients who thought their penis was normal.
The study demonstrated that dissatisfaction with penis size,
whether actually smaller than average or average, can directly

affect the self-esteem and quality of life of these patients.

We conclude that, out of possible penile anthropometric
measurements, the clinically useful measure is RSL,,,,, and
we recommend our data as a reference for penile anthropom-
etry of Brazilian children and adolescents. Despite the use of
Figure 1 being extremely useful in clinical practice, primarily
for monitoring patient development, we recommend they be
used in combination with the RSL,,,, values distributed by
degree of sexual maturity, according to Tanner’s criteria, for
those who have reached puberty. We believe that, used in this
manner, the applicability of our data to clinical practice can be
maximized.
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