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Özet

Amaç: Çalışmamızda 0–60 ay arası çocukların gerilmiş penis 
uzunluğu (GPU) ölçüldü ve yaş-boy-kilo-interspinöz mesafe ve 
pubis yüksekliği gibi antropometrik parametrelerle ilişkisi de-
ğerlendirildi. Elde ettiğimiz veriler, benzer diğer literatür çalış-
maları ile karşılaştırıldı.

Gereç ve Yöntem: Çalışmamız, 0–60 ay yaş arası 250 erkek ço-
cukta yapıldı. Bütün çocukların gerilmiş penis uzunluğu, kilosu, 
boyu, interspinöz mesafesi ve pubis yüksekliği tek bir ürolog 
tarafından değerlendirildi. Bu değerlendirmeler optimal polik-
linik şartlarında gerçekleştirildi.

Bulgular: Çocukların ortalama boyu 55.82±3.22 cm, ortalama 
vücut ağırlığı 4729.08±54.23 gr, ortalama interspinöz mesafesi 
12.757±1.21 cm, ortalama pubis yüksekliği 2.56±0.46 cm, GPU 
2.69±0.57 cm olarak ölçüldü. Gerilmiş penis uzunluğu ile çocuk-
ların yaşı, ağırlığı, boyu ve interspinöz mesafesi arasında belirgin 
bir ilişki bulundu (sırasıyla: r=0.240, p=0.001; r=0.242, p=0.001; 
r=0.204, p=0.006; r=0.224, p=0.002). GPU ve pubis yüksekliği 
arasında anlamlı bir ilişki bulunmadı (r=0.97, p=0.191).

Sonuç: Penis uzunluğundaki anomalileri doğru değerlendire-
bilmek için yaşa ve ırka özgü ortalama GPU değerleri bilinip, 
bu veriler göz önünde tutularak muayene yapılmalıdır. Çalış-
mamız 0–60 ay yaş aralığındaki beyaz ırk çocuklar için güncel 
referans değerler sağlamıştır. Antropometrik ölçümlerle birlikte 
değerlendirildiğinde bu veriler klinisyenlere tanı ve tedavi süre-
ci aşamalarında yararlı olabilir.

Anahtar sözcükler: Gerilmiş penis uzunluğu; pelvik antropometri; 
penis anatomisi.

Summary

Background: In the present study, stretched penile length 
(SPL) of children aged 0–60 months was measured and re-
lationship to anthropometric parameters of age, height, 
weight, interspinous distance, and pubic bone height (PBH) 
was evaluated. Data obtained were compared with results 
of similar studies.

Methods: Total of 250 boys (age range: 0–60 months) par-
ticipated in the study. All measurements of SPL, weight, 
height, interspinous distance, and PBH were conducted by 
single urologist. These assessments were performed under 
optimal conditions.

Results: Overall mean height of the children was 55.82±3.22 
cm, mean weight was 4729.08±54.23 g, mean interspinous 
distance was 12.757±1.21 cm, mean PBH was 2.56±0.46 cm, 
and mean SPL was 2.69±0.57 cm. Relationship between 
SPL and age, weight, height, and interspinous distance was 
statistically significant (r=0.240, p=0.001; r=0.242, p=0.001; 
r=0.204, p=0.006; r=0.224, p=0.002, respectively). Relation-
ship between SPL and PBH was not statistically significant 
(r=0.97, p=0.191).

Conclusion: Correct evaluation of penis size abnormality 
requires both knowledge of age and origin-specific average 
SPL values and analysis of these data. Present study pro-
vides current reference values for Caucasian boys aged 0-60 
months. When combined with anthropometric measure-
ments, these data may be beneficial to clinicians in diagno-
sis and treatment process.

Keywords: Stretched penile length; Pelvic anthropometry; pe-
nile anatomy.
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Introduction
Genital examination of a newborn is of utmost im-
portance in determination of gender and detection 
of underlying conditions, such as urogenital anoma-
lies, congenital adrenal hyperplasia, hypothalamic-
pituitary failure, or genetic disease.[1] Early detection 
of these pathologies during neonatal period may be 
life-saving.

One of the most important aspects of genital exami-
nation of a newborn is presence of micropenis.[2] If 
stretched penile length (SPL) is average of 2.5 SD be-
low age-matched penile length, it is accepted as mi-
cropenis.[3] Micropenis is usually associated with tes-
ticular anomalies and anomalies of external genitalia. 
If this pathology is not detected at an early stage and 
treatment not planned appropriately, it can lead to 
various metabolic, psychological, or sexual disorders, 
and may become a social problem at later stage.[4]

Average penile length and standard values have been 
determined in various studies. In daily clinical practice, 
these standard measurements are used for patient ex-
aminations. In recent studies, different average penile 
lengths according to ethnic origin and race have been 
reported. Therefore, standardized penile lengths are 
being questioned, and replaced by the concept of 
evaluation of penile length according to ethnic origin.
[4] In a scientific study performed in China, average pe-
nile length of the infants born in the study area was 
found to be shorter than that of the white race.[5]

Anthropometry is a branch of science that examines 
dimensions of human body. Some reference points 
have been determined to standardize anthropomet-
ric measurements. These measurements are made 
by bending, rotating, or stretching the body from a 
fixed position and measuring the greatest distance 
reached. The science that deals with structural mea-
surements of the body is static anthropometry, while 
dynamic anthropometry is concerned with functional 
measurements.[6]

In recent years, increase in publications on disorders 
of male reproductive health is noteworthy. In these 
publications, decrease in sperm quality; genital anom-
alies, such as hypospadias, epispadias, and unde-
scended testis; and incidence of testicular cancer have 
frequently been reported. Environmental endocrine 
disrupters have been suggested as the most impor-
tant factors leading to adverse developments. A baby 

born today is exposed to larger quantity of chemical 
substances beginning during intrauterine life com-
pared with those born during 1940s, and consump-
tion of natural foods typically decreases as he grows 
older. Every day, deleterious effects of environmental 
endocrine disrupters on human beings are increasing 
at higher rates and becoming more prominent.[7]

Current study provides measurement data of SPL of 
children aged 0–60 months and evaluation of its re-
lationship to anthropometric measurements of age, 
height, body weight, interspinous distance, and pubic 
bone height (PBH). We compared our results with SPL 
values obtained in studies performed with children of 
different races and ethnicities. 

Patients and Methods
Present cross-sectional study was conducted with 250 
male children aged between 0 and 60 months who 
were admitted to state hospital between June and 
October, 2010, or to university hospital between April 
and October, 2013. Study was approved by the eth-
ics committee of the Trakya University. Children with 
penile abnormalities (e.g., phimosis, hypospadias, epi-
spadias, or concealed penis), varicocele, undescended 
testis, or diseases that might result in developmental 
or growth retardation (e.g., chronic renal failure, endo-
crine disorders) were excluded. Majority of our study 
group of 250 patients consisted of those who were 
presented at outpatient clinic for periodic check-ups 
and those presented at urology clinics for urinary sys-
tem infection.

Single urologist determined and recorded age, SPL, 
height, body weight, interspinous distance, and PBH 
of the children. All measurements were performed in 
company of a member of boy’s family in a ventilated 
room at room temperature varying between 23°C and 
25°C. SPL was measured with a ruler. One end of the 
ruler was held to adipose tissue covering pubic ramus 
and distance to most distal end of the external me-
atus was measured.[8–10] Foreskin was not taken into 
account. Circumcised children were not included in 
the study. SPL of each child was measured twice, and 
average of these 2 values was recorded. Distance be-
tween anterior superior iliac spines was recorded as 
interspinous distance. 

For statistical analysis of data, NCSS 2007 (NCSS, LLC, 
Kaysville, UT, USA) software was used. Descriptive sta-
tistical methods (mean, SD), SPL, and anthropometric 
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measurements (height, body weight, interspinous dis-
tance, and PBH) were compared using Pearson’s corre-
lation coefficient. Results were evaluated within 95% 
confidence interval and p<0.05 was accepted as level 
of statistical significance. 

Results
Based on study results, mean height and weight of 
the children were 55.82±3.22 cm and 4729.08±54.23 
g, respectively. Mean interspinous distance and PBH 
were recorded as 12.757±1.21 cm and 2.56±0.46 cm, 
respectively. Mean SPL was found to be 2.69±0.57 cm. 

If SPL was average of 2.5 SD below age-matched mean 
penile length, it was defined as micropenis and not in-
cluded in the study.

Marked correlation was found between SPL and 
age, body weight, height, and interspinous distance 
(r=0.240, p=0.001; r=0.242, p=0.001; r=0.204, p=0.006; 
r=0.224, p=0.002, respectively). Findings are present-
ed in Figures 1 and 2. No significant correlation was 
found between SPL and PBH (r=0.97; p=0.191).

Discussion
Male external genitalia originate and develop from 
genital tubercle during intrauterine period. Hypotha-
lamic-pituitary-gonadal axis stimulates development 
of penis from genital tubercle at 8 to 14 weeks of in-
trauterine life. Penile growth is at its maximum rate 
(4 cm/year) between 20 gestational weeks and birth. 
This rapid development depends on stimulation of 
HPG axis. During first 3 months after birth (mini-pu-
berty period) penile length increases rapidly in paral-

lel with increase in testosterone level. Penis continues 
to grow at a slower rate with total increase in penile 
length of 1 to 2 cm between 1 and 7 years of age.[3,11,12] 

Accurate measurement of penile length in children 
is of great importance. Abnormality affecting penile 
length may signal presence of serious disease. Vari-
ous methods of measurement are available. Method 
described by Schonfeld in 1942 is still considered op-
timal.[10] According to Schonfeld’s method, measure-
ment is performed with a ruler. Adipose tissue on pu-
bic ramus is depressed and retracted, and the penis 
is stretched to full length. Distance between extreme 
point of the penile glans and pubis is measured. Alter-
native measurement tools, such as 10 cc syringe, have 
been reported in various studies; however, incorrect 
mesurement can result due to suprapubic adipose tis-
sue.

In the present study, 2 items were emphasized. SPL 
and relationship of SPL to anthropometric measure-
ments and determination of average SPL of children 
in this geographic region.

Significant correlation between SPL and age, body 
weight, and height was observed. Literature review of 
this subject revealed comparable results. 

We wanted to examine relationship between SPL 
and pelvic anthropometric distances in particular, as 
it has not yet been presented in the literature. in the 
literature. Significant correlation was found between 
SPL and interspinous distance; however, no significant 
correlation was seen between SPL and PBL.

Figure 1.	A significant correlation was detected between 
stretched penile length and interspinous distance.
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Figure 2.	A significant correlation was detected between 
stretched penile length and age.
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In studies performed on infants of same race and eth-
nicity, differences of up to 0.5 cm were seen in mean 
SPL values. In our literature review, we encountered 
greatest difference in SPL in 2 studies performed 
in region of South India. In 2 postnatal studies per-
formed on newborns, median SPL was 2.31 cm and 
3.57 cm.[13,14] Mean SPL value in studies of newborns of 
different races and ethnicities may vary widely.[3,11] For 
example, mean SPL of Chinese children was found to 
be lower than that reported for Caucasians and even 
other Asian ethnicities. If a Chinese boy is not evalu-
ated based on mean SPL measurements specific to 
his population, he may be mistakenly diagnosed with 
micropenis.[15] In summary, median SPL measurement 
of children of diverse races and ethnicities reported in 
various literature studies has ranged from 2.31 cm to 
3.75 cm.[10,15–20]

In gold-standard study by Schonfeld and Beebe,[10] 
mean SPL was 3.75±0.3 cm, while Feldman and 
Smith[21] and Flatau et al. reported mean SPL measure-
ments of 3.5±0.7 cm and 3.5±0.4 cm, respectively.[22] In 
studies performed in various Asian countries, includ-
ing Singapore and Saudi Arabia, comparable mean 
SPLs were obtained.[14–17] However, markedly lower 
mean SPL has been reported in studies performed on 
babies born in Indonesia, China, and Japan.[18–20] 

In a study by Fok et al.[20] performed with Chinese 
children, significant correlation was found between 
SPL and body weight, height, and gestational age. 
This strong correlation may explain why average SPL 
of Chinese children with lower average height and 
weight is relatively shorter when compared with SPL 
of other ethnicities. In summary, average SPL varies 
between races and ethnic origins based on different 
average body weight and height of children, as well as 
other factors.[23]

Conclusion

Accurate evaluation of penile length requires knowl-
edge about age- and ethnicity-specific average SPL 
values, and penile examination for abnormalities 
should be performed with the support of this infor-
mation. Otherwise, child with completely normal pe-
nile length may be mistakenly diagnosed as having 
micropenis. Our study has provided current reference 
values for Caucasian children. Study results evaluated 
in combination with anthropometric measurements 
may be useful to clinicians during phases of diagnosis 
and treatment. Furthermore, present study sets an ex-

ample for larger-scale studies performed using older 
patient population in a larger geographic region. 
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