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One of the important concerns in neonates’ physical examination is the 
 genital  examination,  especially  penile  size  that  is  considered  an  important 
 representation  of  hypothalamic  or  pituitary  abnormality  (hypogonadotropic 
 hypogonadism); due to the role of androgen exposure in fetal sex development, 
 disorders  in  genital  system  may  be  a  sign  of  disorders  of  sex  development 
 (DSDs). Thus, penile measurement contributes to the diagnosis of the underlying 
 genetic  or  endocrine  disorders.  In  addition  to  diagnosis  of  hypothalamic  and 
 pituitary  defects,  measurement  of  PL  is  important  in  procedures,  such  as 
 circumcision, as well. 


Micropenis is defined as a small penis, without epispadias or hypospadias, 
 2.5 SDs below the mean PL. Pure micropenis, not associated with DSDs, benefit 
 from early intervention, especially in  minipuberty  stage of below 6  months of 
 age,  when  low  dose  testosterone  can  improve  the  penile  length  significantly. 


Therefore,  the  accuracy  of  PL  measurement  and  cut-off  for  the  definition  of 
 micropenis  are  of  great  importance,  commonly  missed  in  early  physical 
 examination of the newborn.  Stretched penile length (SPL) is basically put on 
 nomograms, designed based on gestational age, weight, and height; accordingly, 
 PL  values  are  different  for  preterm  infants,  as  well  as  different  ethnicities. 


Paediatricians      often  encounter  questions  from  parents  regarding  the 
normal size of their child's penis. Aberrant growth of male external genitalia may 
be the first sign of underlying biophysiologic  or psychosocial illness. Medical 
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consultations  regarding  these  have  associated  medical,  sexual,  psychological, 
 and  social  implications.  Morphological  abnormalities  of  the  penis  can  affect 
 interpersonal  relations  and  provoke  emotional  disturbances  as  the  child  grows 
 into an adult. With relation to the genital size, it may be the child or parents who 
 are suffering from a misconception, when all that is required is the knowledge of 
 normal variation. 


At  the  same  time,  one  must  rule  out  micropenis,  which  is  defined  as  a 
 penis that is normal in terms of shape and function, but is 2.5 SD smaller than 
 the mean size in terms of length for age of the child. 


MICROPENIS 


Micropenis  is  unusual  but  can  result  from  multiple  hormonal 
abnormalities.  It  constitutes  1.8%  of  all  congenital  penile  anomalies  .True 
micropenis  is  unusual  and  should  be  distinguished  from  a  buried  or  webbed 
penis.  
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When  a  web  of  skin  obscures  the  penoscrotal  angle  in  an  otherwise 
normal sized penoscrotal shaft it is called a webbed penis. It is also known as 
penoscrotal  fusion.  This  could  be  congenital  or  acquired.  Congenital  webbed 
penis is a very rare condition and is often associated with and is associated with 
penile and scrotal hypoplasia. Iatrogenic causes included excessive removal of 
skin during surgery. Embryological explanation for a webbed penis could be the 
failure of posterior migration of labioscrotal folds or there may be a disturbance 
in  the  development  of  the  prepuce.  During  development  the  glans  id  initially 
devoid of any covering and as development progresses the ectodermal layer on 
the  dorsal  aspect  of  the  penis  grows  and  ultimately  covers  the  entire  penis.  If 
there is a disturbance in this phase it may result in penoscrotal fusion.  
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Buried Penis 


When the penis lacking its proper sheath of skin ,lies buried beneath the 
integument  of  the  abdomen  ,  thigh  or  scrotum  it  is  known  as  buried  penis  as 
defined by Keyes in 1919. These children may present with complains of poorly 
controlled  urinary  streams.  They  may  have  to  undergo  penile  degloving  and 
penile fixation 
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of  testosterone  from  Leydig  cells.  During  the  first  3  months  of  gestation,  the 
 process  is  mediated  through  placental  hCG.  In  the  4th  month,  with  the  penis 
 being  fully  formed,  LH  and  follicle-stimulating  hormone  (FSH)  stimulate 
 testosterone  secretion.  This  process  is  driven  by  gonadotropin-releasing 
 hormone  (GnRH),  which  is  secreted  by  the  fetal  hypothalamus.    Micropenis 
 results from failure of the normal stimulation of penile growth after 14 weeks of 
 gestation. Two major causes of abnormal hormonal stimulation are: 


1.  Inadequate secretion of GnRH (hypogonadotropic hypogonadism), 
 which is the most common cause of micropenis. 


2.  Failure of the testes to produce testosterone. 


Micropenis strongly suggests central hypogonadism, a defect in androgen 
 production  (or)  action  (or)  a  defect  in  growth  hormone  signalling&  as  such 
 should be evaluated early. 


Fetal  hypogonadism:    primary  /  central  or  combined  of  2nd  half  of 
 gestation  typically  results  in  micropenis  &  cryptorchidism  reflecting  the 
 defective action of testosterone , INSL3 in a period where this testicular hormone 
 are essential for testicular decent & growth of penis & scrotum. 


An isolated  micropenis can be a consequence of decreased testosterone 
exposure  in  2nd  half  of  generation  due  to  leydig  cell  failure,  LH  deficiency, 
androgen insensitivity, LH CGR mutation or GH deficiency. 
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A micropenis with hypospadias suggests broader range of DSDs. 


CRITERIA FOR DIAGNOSIS 


       The first step in the diagnosis of micropenis is the physical examination 
 of the patient’s external genitalia. 


   Micropenis refers to a condition which occurs only in XY males. 


To be classified as a micropenis, the phallus must meet two major criteria: 


1.  The phallus must be normally formed, with the urethral meatus located 
 on  the  head  of  the  penis  and  the  penis  positioned  in  an  appropriate 
 relationship to the scrotum and other pelvic structures. If these features 
 are not present, then the term micropenis should be avoided. 


2.  The  phallus  must  be  more  than  2.5  standard  deviations  below  the 
appropriate mean for age.  



(17)7 


ETIOLOGY 


True micropenis can be examined under three headings: 


1.  Hypogonadotropic hypogonadism due to pituitary/hypothalamic 
 insufficiency. 


2.  Hypergonadotropic hypogonadism due to primary testicular 
 insufficiency.  


3.  idiopathic 


Hypogonadotropic Hypogonadism 


      1. Isolated, including Kallmann’s syndrome 


       2. Associated with other pituitary hormone deficiencies 
        3. Prader-Willi syndrome 


       4. Laurence-Moon syndrome 
      5. Bardet-Biedl syndrome 
      6. Rud’s syndrome 
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Primary Hypogonadism 
       1. Anorchia 


      2. Klinefelter’s and poly-X syndromes 
       3. Gonadal dysgenesis (incomplete form) 


      4. Luteinizing hormone receptor defects (incomplete forms) 


      5. Genetic defects in testosterone steroidogenesis (incomplete forms) 
       6. Noonan syndrome 


      7. Trisomy 21 


      8. Robinow syndrome 
        9. Bardet-Biedl syndrome 
          10. Laurence-Moon syndrome 
 Defects in Testosterone Action 


       1. Growth hormone/insulin-like growth factor I deficiency 
        2. Androgen receptor defects (incomplete forms) 


       3. 5α-Reductase deficiency (incomplete forms) 
       4. Fetal hydantoin syndrome 
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Micropenis in newborn period should always be adrenal by evaluation of 
 GH Axis. 


Pan hypopituitarism 
 1) short stature  


2) midline facial anomalies  
 3) optic hypoplasia  


4) micropenis. 


Partial androgen insensitivity syndrome:   


Gynacomastia, hypospadiasis, cryptorchidism, micropenis, decreased sex 
 characters, infertility 


Bardet-beidel syndrome:  


Postaxial polydactyly, truncal obesity, micropenis, developmental delay, 
 night blindness, hearing loss. 


Prader willi syndrome:  


Hypotonia,  cryptorchidism,  micropenis  ,  hypoplastic    scrotum  , 
dysmorphic facies , feeding difficulties. 
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CAH 3beta HSDII deficiency:  


Males – micropenis & severe hypospadiasis to near female genitalia. 


FSH II subunit deficit: Micropenis, cryptorchidism 


Majeswski osteodysplastic primordial dwarfism associated with micropenis (1) 
 XX testicular DSD:  


15% cryptorchidism, hypospadias, micropenis. 


IMAGE syndrome:  


  IUGR,  metaphyseal  dysplasia,  adrenal  hypoplasia,  cryptorchidism, 
 micropenis (2) 


AD Pallister Hall Syndrome:  


mutations  in  GLI3  gene.  Micropenis,  hypospadiasis,  hypothalamic 
 harmatoma, postaxial polydactyly, imperforate anus (1) 


CHARGE Syndrome:   


Eye coloboma, heart defects, choanal atresia, short stature, genital , ear 
 anomalies, hearing loss , micropenis , cryptorchidism. 


LH Chronogonadotrophin receptor gene:  


Missense mutation, hypospadiasis, micropenis, cryptorchidism. 


Cytochrome B5 deficiency:  
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delay, micropenis, hypoplasia of corpus collosum, cryptorchidism (1). 


Smith lemli opitz syndrome:   Mild hypospadiasis, micropenis. 


Anorchia – micropenis. 


Adrenal hypoplasia congenital:  


Micropenis, cryptorchidism. 


Laron syndrome:    


Micropenis, defective GH signalling 
 Penile agenesis:   


Failure of genital tubercle development 
 Kallmann’s syndrome:  


Micropenis, cryptorchidism, microorchidism, absent or delayed  puberty, 
 anosmia / hyposmia. 


Warburg Micro syndrome:   


Cataract,  micro  ophthalmia,  postnatal  microcephaly,  developmental 
delay, micropenis, hypoplasia of corpus collosum, cryptorchidism (2) 
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Methods of Measurement 


An  accurate  measurement  of  penile  length  is  important  to  make  a 
 diagnosis of micropenis. A penile length of less than  -2.5 SD below mean for 
 age  in  the  presence  of  internal  and  external  organs  compatible  with  46  XY  is 
 significant of micropenis. 


The  Penile  length  is  measured  by  stretching  the  penis,  retracting  the 
 foreskin, the glans penis is held between the thumb and the forefinger and the 
 length is  measured from pubic ramus to glans penis over the  dorsal side.  One 
 must ensure that the suprapubic pad of fat is pressed inwards as much as possible. 


Another approach would be the use of 10mL syringe with the needle tip 
 cut off and the piston is inserted on the cut side. The open side of the syringe is 
 placed  on  the  penis  and  the  piston  is  pulled  back  while  pressing  the  fat  pad 
 backwards causing the penis to be pulled inside the syringe. A scale can be added 
 on the modified syringe and the penile length can be measured from that scale. 


This eliminates the differences caused by the suprapubic fat pad. 
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Modified Syringe to measure stretched penile length 
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Vernier Calipers can be used to measure the stretched penile length from 
 the pubopenile vertex to the tip of the glans after stretching the penis. 


Diagnostic Tests 


First-line  tests  include  measurement  of  serum  gonadotropins, 
 testosterone, DHT, and precursors of testosterone. 


Levels of other pituitary hormones may also be measured when needed. 


Endocrinologic  assessment  helps  determine  at  what  level  the  cause  of 
 micropenis is in the hypothalamic-pituitary-testicular axis (3). 


In  addition  to  evaluation  of  central  endocrine  functions,  testicular 
functions also need to be evaluated. So, serum testosterone levels are measured 
before or after administering hCG. 
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of 1 000 units for 3 days, or 1500 units every two days for 14 days; testosterone 
 levels below 300 ng/dL may indicate gonadal dysgenesis (4). 


 If LH and FSH levels are elevated, and there is no increase in testosterone 
 levels  following  administration,  testicular  insufficiency  or  absence  should  be 
 considered.  


   Measuring  17  hydroxyprogesterone,  dehydroepiandrosterone,  and 
 androstenedione levels before or after a hCG stimulation test can reveal enzyme 
 defects that play a role in testosterone synthesis. 


Inhibin  B  and  AMH,  also  known  as  Mullerian-inhibiting  hormone  are 
 produced by functional Sertoli cells, and determination of their blood levels can 
 be used to detect the presence of functional testicular tissue (3,5). 


 Low levels of AMH, accompanied by normal inhibin B levels, and a rare 
 defect in the AMH gene, indicate persistent Mullerian duct syndrome (3). 


Pelvic ultrasound can be used to visualize internal genital organs in suspicious 
 cases. 


 Magnetic  resonance  imaging  is  used  to  investigate  structural  midline 
defects,  such  as  pituitary  stalk  dysplasia  syndrome,  central  diabetes  insipidus 
characterized  by  absence  of  the  pituitary  bright  spot  in  the  posterior 
neurohypophysis, and pituitary dysplasia (3, 6). 
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   A small posterior pituitary gland, thinned or disappeared pituitary stalk, 
 and  posterior  pituitary  ectopia  are  findings  that  may  indicate  hypopituitarism. 


(6,7). 


   Karyotype  using  chromosomal  analysis  or  Y-fluorescence  in  order  to 
 determine the sex. Genetic testing to eliminate other syndromes (8). 


Treatment Approaches 


The goals of treatment for micropenis are to provide a body image that 
 will not cause embarrassment for the patient, to enable the patient to have normal 
 sexual function, and also enable the patient to urinate in standing position. Not 
 reaching the mean penile length of the healthy population does not mean failure. 


Testosterone  


Presence or absence of a response to androgens during infancy is crucial 
 for sex assignment (9). 


   Testosterone is initially administered for a short period of time in order to 
 evaluate  the  response  of  the  penis.  Administration  can  be  by  intramuscular 
 injection or topical application. In order to observe initial progress, four doses of 
 25  mg  of  testosterone  cypionate  or  enanthate  in  oil  are  administered 
 intramuscularly  once  every  3  weeks  for  3  months.  Side  effects  are  minimal; 


however, it may cause temporary acceleration in growth rate and in advancement 
of bone age (10).   
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course  of  the  initial  treatment  (11,12).  A  3.5-cm  increase  in  penile  length  by 
 testosterone injections is an adequate response. 


 In case of an inadequate response, applications may be repeated within a 
 short period of time (3,12). 


Topical testosterone application is effective during infancy. Arisaka et al 
 (13)  demonstrated  increases  in  penile  lengths  in  50  infants  and  children  aged 
 between  5  months  and  8  years,  by  administering  5%  testosterone  cream  for 
 duration of 30 days. 


   Long-term dermal application of testosterone promotes skeletal growth, 
 as well as penile growth (13).   


 Androgen resistance or androgen receptor defects are likely in cases that 
 show  no  response,  and  there  is  a  possibility  of  insufficient  virilization  during 
 puberty. 


   An  important  aspect  of  testosterone  treatment  is  the  initiation  of  the 
 treatment in early infancy and childhood. 


   Penile androgen expression decreases in patients with hypogonadotropic 
hypogonadism. There is a natural decrease in androgen receptors during the early 
adulthood  period,  and  early  application  of  testosterone  allows  for  penile 
androgen  receptor  concentration  to  increase.  Therefore,  treatment  before  this 
period of decrease is recommended (14). 
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Topical 5-a Dihydrotestosterone (DHT) Gel 


In prepubertal patients with androgen insensitivity, topical application of 
 DHT gel to the periscrotal region 3 times daily for a total of 5 weeks has been 
 shown to increase serum DHT levels and phallic length. 


This treatment option might be a good alternative for patients who do not 
 respond to testosterone 


LH-FSH Applications 


Recombinant human FSH-LH treatment during the first few years of life 
 promotes  an  increase  in  testicular  growth  and  penile  length  in  patients  with 
 hypogonadotropic hypogonadism, although this effect is not very significant. 


Main et al (15) reported an increase in penile length from 1.6 cm to 2.4 
 cm and a 17 0% increase in testicular volume evaluated by ultrasonography in a 
 patient with micropenis, when testosterone treatment was added to subcutaneous 
 injections  of  20  and  21.3  IU  of  recombinant  LH  and  FSH  twice  a  week,  for 
 duration of 6 months. The authors also demonstrated increases in LH, FSH, and 
 inhibin  B  levels.  The  treatment  was  tolerated  well,  even  though  certain  side 
 effects, such as increased amount of body hair, increased pigment. 


Surgical  management  must  be  considered  in  patients  who  do  not  attain 
appropriate penile length. Hitman (22) was the first person to do reconstructive 
surgery  in  the  early  1970.  In  early  1980,  a  technique  was  developed  where  a 
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forearm flap (23). , 


Among  the  different  kinds  of  flap  used  like  scapular  free  flap,  sensate 
 osteocutaneous flap and vertical rectus abdominis flap radial artery forearm flap 
 remains the most popular of all. (24) 


It is better both cosmetically and functionally to use an implamt following 
 reconstruction with prosthesis.(25) 


But most of all the patients are displeased with their appearance of their 
genitals  following  reconstruction.  Even  though  the  child  has  micropenis  the 
majority  of  patient  who  are  raised  as  males  have  normal  sexual  identities  and 
functioning.  Micropenis  is  a  medical  diagnosis  dependent  on  correct 
measurement which can be idiopathic or pituitary /hypothalamic insufficiency 
/testicular insufficiency. 
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REVIEW OF LITERATURE 


STUDY 1 


Penile anthropometry in north Indian children 
 Bhat A  et al.Indian Jun01.2015 apr-jun 


Aim  


The study conducted in 250 children from 0-10years 
 Material & Methods 


The stretched penile length was measured with   vernier  caliper.        


Results 


The mean values of stretched penile length were 3.34 during infancy, 4.28 
 during  4-5years  &  5.25  during  9-10years.  The  penile  length  increased  with 
 advanced age in successive age groups, but it didn’t have a direct correlation 
 with weight, height or BMI. Penile diameter in north indian children were found 
 to be statistically smaller in comparison with study from other countries. 
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 PENILE LENGTH OF NEWBORNS AND CHILDREN IN  
 SURAKARTA, INDONESIA 


Annang Giri Moelyo,Melita Widyastuti 


This is a hospital based descriptive study. 


Objective: 


To assess the normal penile length of newborns and children in Surakarta, 
 central java, where the majority of population is of Javanese ethnicity. 


Methods: 


   Studied male newborns and children who were aged 0-18yrs 


Excluded  children  with  undescended  testis,  hypospadias,  ambiguous 
genitalia  congenital  anomalies,  or  syndromes  (such  as  Down  syndrome).  For 
penile length measurements, we stretched the flaccid penis, depressed the pubic 
fat  and  placed  a  wooden  spatula  vertically  along  the  dorsal  penis.  The  penile 
length was measured from the penile base to the tip of the glans excluding the 
prepuce  Measurements  were  performed  three  times  and  a  mean  value  was 
calculated for each subject. 
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Results 


      Of the 300 subjects mean penile length of preterm and term newborn are 
 1.88cm and 2.37cm respectively. The mean penile lengths by age groupings 
 were as follows:  


0-<6 months, 2.67 (SD 0.58) cm; 6- < 12 months, 2.67 


(SD 0.58) cm; 1- <3 years, 2.80 (SD 0.84) cm; 3-<5 years, 3 .50 
 (SD 0.55) cm; 5- <7 years, 3 .50 (SD 0.71) cm; 7-<9 years, 3 .85 
 (SD 0.53 ) cm; 9-<ll years, 4.50 (SD 0.71) cm; 11-< 13 years, 
 4.63 (SD 1.13) cm; 13-< 15 years, 5.53 (SD 1.45) cm; and 15-18 
 years, 6.16 (SD 1.19) cm 


Conclusion 


Normal penile length in boys in Surakarta is smaller than the normal 
range reference     currently in use. 
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Stretched Penile Length and Testicular Size from Birth to 18 Years in 
 Boys from Western Maharashtra 


Vijay K. Jaiswal, Vaman Khadilkar, [...], and Nikhil Lohiya 
 Aim 


The aim is to present normative data for penile length, testicular volume, 
 and testicular length from birth to 18 years in boys from western Maharashtra. 


 Materials & Methods: 


A  cross-sectional  observational  study  was  undertaken  in  apparently 
 healthy boys from 0 to 18 years of age from western Maharashtra from October 
 2016 to October 2017. Age, anthropometric parameters, stretched penile length 
 (SPL), testicular volume, and testicular length were measured. 


Conclusion 


A total of 843 boys were enrolled in the study. Mean SPL was 4.1 ± 0.4, 
5.4  ±  0.8,  and  10.2  ±  1.7  cm  at  1,  10,  and  18  years  of  age,  respectively,  and 
showed a gradual rise from birth to 18 years. 
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STUDY 4 


Change in Penile Length in Children: Preliminary Study 
 Joong Ho Lee, Young Hwan Ji, [...], and Sungchan Park 
 Objective 


      Investigated the current status of penile length in Korean children and 
 compared  the results with those of a previous Korean study conducted in 1987. 


Materials and methods 


The subjects in this study were 233 boys aged 1 to 158 months, conducted 
 between April and October  2011. Penile length was measured according to the 
 stretched penile length  (SPL) technique; testicular size was measured (in ml) by 
 using orchidometry. A  Comparison of penile lengths between the current study 
 and the 1987 study was made by using  Student's t-test. 


Results 


The  mean±SD  SPLs  of  infants,  5-year-old  boys,  and  11-year-old  boys 
were  4.4±0.6,  5.8±0.8,  and  7.2±1.6  cm  respectively.  In  most  age  groups,  SPL 
increased significantly by 0.7 to 1.1 cm as compared with the previous study in 
1987 (p<0.05).  The mean SPLs were 6.4, 7.2, 7.4, and 11.6 cm in 10-, 11-, 12-, 
and 13-year-olds, respectively 
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Current Stretched Penile Length: Cross-Sectional Study of 1040 Healthy 
 Turkish Children Aged 0 to 5 Years 


Camurdan AD, Oz MO, Ilhan MN, Camurdan OM, Sahin F, Beyazova U. 


Objectives 


To update the normal stretched penile length values for children younger 
 than 5 years of age. He evaluated the association between penile length and 
 anthropometric measures such as body weight, height, and body mass index. 


Methods 


The  study  was  a  cross-sectional  study.  The  stretched  penile  lengths  of 
 1040    uncircumcised  male  infants  and  children  0  to  5  years  of  age  were 
 measured,  and  the  mean  length  for  each  age  group  and  the  rate  of  increase  in 
 penile length were calculated. The correlation between penile length and weight, 
 height, and body mass index of the children was determined by Pearson analysis 
 Results 


The stretched penile length was 3.65 +/- 0.27 cm in full-term newborns 
(n = 165) and 3.95 +/- 0.35 cm in children 1 to 3 months old (n = 112), 4.26 +/- 
0.40 cm in those 3.1 to 6 months old (n = 130), 4.65 +/- 0.47 cm in those 6.1 to 
12 months old (n = 148), 4.82 +/- 0.44 cm in those 12.1 to 24 months old (n = 
135), 5.15 +/- 0.46 cm in those 24.1 to 36 months old (n = 120), 5.58 +/- 0.47 
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cm in those 36.1 to 48 months old (n = 117), and 6.02 +/- 0.50 cm in those 48.1 
 to 60 months old (n = 113). The fastest rate of increase in penile length was seen 
 in the first 6 months of age, with a value of 1 mm/mo. 


STUDY 6 


Normative penile anthropometry in term newborns in Kumasi, Ghana: a cross-
 sectional prospective study. 


Asaofo et al 
 Objective 


To establish norms for genital sizes in term Ghanaian male newborns 
 Methods 


This was a cross-sectional study of apparently well full-term newborns 
 of postnatal  age < 48 h and birth weight between 2.5 and 4.0 kg delivered at 
 Komfo Anokye Teaching Hospital within the study period. Anthropometric and 
 genital parameters were documented for study subjects. 


Results 


A total of 644 male newborns were recruited between May and September 
2014. The mean penile length (MPL) was 3.3 ± 0.5 cm and the mean penile width 
(MPW) was 1.05 ± 0.1 cm. 
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Penile Length Nomogram For Asian Indian Prepubertal Boys  
 Narinder Teckchandani, Minu Bajpai 


Objective 


To find out the penile length for Asian nomogram that my help in early 
 recognition of endocrine and genetic disorders associated with abnormal phallic 
 size. 


Materials & methods:   


Size 200 for the age group divided into 0-1 , 1-2, 2-3, 3-4, 4-5, 5-6,6-7,7-
 8,8-9,9-10. Penile length measured by using ruler. Mean ±2SD was considered 
 as normal range of penile length for each age bracket. 


Results:   


At 0-1yr mean of SPL is 4.02 cm, 1SD corresponds to 0.49cm,  


1-2yrs -mean SPL 4.50 cm, 1SD corresponds to 0.53, 2-3yrs mean SPL 5.01,  
1SD =0.56, 3-4yrs mean SPL 5.52 , 1SD = 0.63 , after 4yrs penile length velocity 
decreases, at 9-10 years mean SPL 6.71. 
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STUDY 8 


A Cross Sectional Growth Reference And Chart Of Stretched Penile Length For 
 Japanese Boys Aged 0-7 Years 


Tomohiro Ishii ,Nobutake mastauo ,Mikako inokuchi, Tomonobu hasegawa 
 Aim 


To  detect  percentiles  and  means  of  stretched  penile  length  in  Japanese 
 boys. 


Methods 


A  cross  sectional  study  was  performed  in  1628  Japanese  boys  aged  <9 
 years 


From  2007  through  2014.  The    SPL  is  measured  by  using  tape.  The 
 correlation between SPL and stature,weight or body mass index was analyzed by 
 using pearson test. 


Results 


At 1 months mean of SPL is 3.16,for 3 months mean was 3.27 cm, for 9 
month mean SPL was 3.52 cm, at 1 year mean SPL was 3.61 cm. At 4 year mean 
SPL was 4.21 cm and 7 year mean SPL was 4.55 cm. Penile length velocity  in 
first  four  months  of  life  at  .0.05  cm/month  decreases  gradually  at  <0.01 
cm/month and then increases after 4 years at >0.01 cm/month. 
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Stretched penile length of healthy term neonates : normotive values among lgbo 
 babies  in south eastern Nigeria: Chikani UN ,et al  


Aim 


To determine the normative values of stretched penile length in apparently 
 healthy term igbo newborn males in south eastern Nigeria  and its relationship 
 with gestational age birth weight and birth length. 


Methods 


Total subjects – 817 newborn .the stretched penile length was measured 
 using schonfeld method .  the centiles  for stretched penile length by gestational 
 age was determined. 


Result 


The mean stretched penile length of term newborns was 3.46 ±0.4 cm. the 
lower  and  upper  limits  were  2.36  to  4.56  cm  .the  stretched  penile  length 
correlated positively with  birth length and birth weight . 
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STUDY 10  


Normative Data For Stretched Penile Length In Term Neonates Born In 
 Tamil Nadu  


Prabhu Sr Et Al  
 Aim 


To establish normative data for stretched penile length in term neonates 
 born in tamil nadu  


Materials and methods 


All live term male neonates delivered in a hospital during a given period 
 were  included.  two  consecutive  measurements  were  taken  and  average  were 
 recorded  


Results 


The mean SPL observed in our study was 2.83 cm ± 0.49 cm .  
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Assessment of stretched penile length in Srilankan newborns : 
 Kollurage Et Al 


Aim 


To  document  SPL  of  healthy  term  newborns  born  following 
 uncomplicated delivery in tertiary hospital srilanka  


Methods 


This was a cross sectional study done on 369 stable newborns delivered 
 at the gestational age of 37 to 42 weeks 


The correlation of penile length ,the period of gestation ,birth length and 
 penile length were analysed . 


Result 


There  is  no  statistical  significant  correlation  of  birth  weight  head 
 circumference and gestational age with SPL. 


The  mean  SPL  for  term  srilankan  newborns  3.03  cm±0.37  cm  and  2 
 standard values were 2.29 cm. 
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STUDY 12 


Penile length of normal boys in Taiwan  
 Wang Ch Et Al  


Aim 


To  establish  a  database  and  set  referable  standards  of  penile  length  for 
 Taiwanese boys  


Methods 


A  total  number  of  2126  boys  (  156  male  newborns    1198  male  infants 
 under 2 months old and 772 boys older than 2 years old) were included in the 
 study  


Both stretched and flaccid penile length were measured for comparison . 
 Results 


The average penile length increased with chronological age about 3 cm in 
newborns , 4 cm in 1 year old and near 5 cm when 5 years old . Taiwanese boys 
have slightly shorter stretched penile length after newborn period till 5 years old 
when compared with Caucasian boys . 
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Measurement of stretched penile length in prepubertal boys in Egypt 
 Ell ammawi et al 


Aim 


The  aim  of  the  present  study  was  to  establish  reference  values 
 for penile length in  newborn  and  prepubertal  boys  at  different  ages  in  Minia 
 Egypt. 


Methods 


The study was conducted on 1000 boys with ages ranging from 1 day to 
 13 years. Stretched penile length (SPL) was measured in mm by using a ruler 
 with markings along the dorsum of the penis. The suprapubic fat tissue was 
 pressed with one end of the ruler through the pubic ramus, and the penis was 
 fully stretched and measured. 


Results 


The mean SPL increased with age from newborn to 5 years, with a rapid 
 growth observed in the first 8 months of life. After 5 years, SPL showed a slower 
 growth rate until the age of 10  years, where it started to increase significantly 
 again. 
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STUDY 14 


Neonatal stretched penile length:  relationship  with  gestational  maturity 
 and anthropometric parameters at birth. 


Bhakri et al  
 Aim 


To assess neonatal SPL on the basis of gestational maturity and 
 anthropometric  parameters at birth. 


Methods 


A  cross-sectional  observational  study  of  SPL  was  conducted  on  stable 
 newborns at a  referral teaching hospital in north India between January and June 
 2012. Gestational maturity, SPL and anthropometric parameters (weight, length, 
 head  circumference  and    foot length)  were  recorded  within  24  hours  of  birth. 


Variation of SPL in relation to  gestational age and anthropometric parameters 
 were  evaluated  using  multiple  linear    regression  models.  The  equation  using 
 lower  confidence  limits  of  95%  confidence    intervals  for  the  correlation 
 coefficients provides cut-off points to define a  small penis. 


RESULTS 


Data  from  1249  newborns  demonstrated  that penile growth  follows  the 
pattern of  increase in body dimensions in newborns. SPL can be predicted best 
in relation to  body and foot length taken together. 
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The Nomogram of Penile Length and Circumference in Iranian Term and 
 Preterm Neonates. 


Sohelipour et al 
  OBJECTIVES 


The  normal length of penis in  preterm  and  term  neonates  is  different 
 among different  nations, and is affected by various factors. The present study 
 aimed  to    determine stretched penile length (SPL)  values  and  cutoff  level  of 
 micropenis in term  and preterm Iranian neonates, for the first time. 


Materials and Methods 


All male neonates born in two general hospitals of Tehran (Akbarabadi, 
and Rasoul  hospitals), center of Iran, with gestational age of 28-42 weeks were 
included  and  their    SPL  and penile circumference  (PC)  were  examined  on  the 
first 3 days after birth by   the same physician. Birth weight (BW), and height, 
gestational age, type of delivery,  mother's age, twin/multiple pregnancy, drug, 
and medical history of mother during pregnancy were recorded and cut off levels 
of two variables were calculated based on  the collected variables for different 
gestational ages. 
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Results 


Among  a  total  of  587  neonates,  203  neonates  were  born  term  and  384 
 preterm.    Mean ± SD  of  neonates'  BW  were  2,682.51 ± 739.30  (850-4800)  gr. 


Mean ± SD  of    their  SPL  was  22.48 ± 3.34 mm;  25.92 ± 1.54 mm  in  term  and 
 20.66 ± 2.50 mm  in    preterm  infants  (P = 0.001).  Mean ± SD  of  PC  was 
 6.71 ± 1.31 mm;  8.14 ± 0.48  in    term  and  5.96 ± 0.92  in  preterm  infants 
 (P = 0.001).  SPL  and  PC  were  significantly  correlated  with  type  of  delivery, 
 number  of  parity,  gestational  age,  BW,  and  crown-heel length,  head 
 circumference (P < 0.001). 


Conclusion 


This study suggested that SPL in  male neonates was 22.48 mm and PC 
was 6.71 mm,  both correlated with gestational age and BW. Due to the ethnical 
variety of this cut off points and lack of an appropriate study in Iran, these cut 
off points can be used by all Physicians as a reference for Iranian newborns (term 
and  preterm),  in  order  to  prevent  misdiagnosis  of  micropenis  and  genital 
disorders. 
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  Paediatricians  often  encounter  questions  from  parents  regarding  the 
 normal size of their child's penis. 


  Medical  consultations  regarding  these  have  associated  medical,  sexual, 
 psychological, and social implications. 


  At  the  same  time,  one  must  rule  out  micropenis,  which  is  defined  as  a 
 penis that is normal in terms of shape and function, but is 2.5 SD smaller 
 than the mean size in terms of length for age of the child. 


  Penile dimensions and normal variations in children have been previously 
 reported,  but  similar  data  in  Indian  population  especially  about  south 
 Indian population is lacking. 


  It  is  important  to  establish  reference  values  for  penile  dimensions  in 
Indian  children  as  significant  variations  may  exist  among  males  from 
different races and ethnicities right from birth to childhood and adulthood.        
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OBJECTIVES 


The aim of the study is to  


ESTABLISH  A  REFERENCE  VALUE  AND  CHART  A  RANGE  FOR 
REFERENCE  REGARDING  PENIS  SIZE  AMONG  SOUTH  INDIAN 
CHILDREN OF 0-12 AGE GROUP TO GUIDE PRACTITIONERS AND 
PARENTS. 
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Study design  -       CROSS SECTIONAL STUDY 
 Study setting  -       ICH, Egmore 


Study period   -      2018 to 2019 


Study population  -         Children  in  study  age  group  visiting  ICH,    .      


   satisfying the inclusion criteria       
 Sample size    -      1300 


Inclusion criteria 


Children (Boys) aged 0-12 years. 


Exclusion criteria 


  Known endocrine disorders or major malformations 


  No cry ptorchidism or hypospadiasis or any other genitourinary disease 


  Short stature 


  Chronic debilitating illness(malnutrition) 


  Child with psychosocial deprivation 
 ETHICS 


Informed  consent  from  the  parents  and  institution  ethical  review  board 
was obtained. 
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METHODS 


SERIAL NUMBER: 


NAME: 


AGE: 


DOB: 


PATIENT PHONE NO: 


Anthropometry: 


       Height in cm 
       Weight in kg- 
        BMI 


WHO GROWTH CHART PERCENTILES 
       Weight for age 


      Weight for height- 
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Of  the  boys  who  were  admitted  to  our  ward  and  seen  as  the  outpatient 
 setting for genitalia unrelated  problems 1288 boys  were included from 0 to 44 
 months  of  age  .  Their  stretched  penile  length  measurements  were  used  to 
 establish the normal range mean ± 2SD of penile length for age in prepubertal 
 Indian boys. All measurements were performed by the same observer under the 
 watchful eyes of the second observer in a warm room and in the presence of a 
 parent.  


The  child  laid  supine  on  examination  couch  the  foreskin  was  fully 
 retracted. The prepubic subcutaneous fat at the base of phallus was compressed 
 with one end of the measuring tape down to the pubic ramus. Then the penis was 
 fully stretched while holding glans between left thumb and index finger by the 
 observer. The measuring tape was opposed along the side of the stretched phallus 
 by the right hand of the observer. The distance from the lower edge of pubic bone 
 to  the  tip  of  the  glans  (excluding  foreskin)  was  measured.  Parental  decline  to 
 consent  for  participation  in  the  study  or  denial  of  assent  by  boys  aged  over  7 
 years resulted in exclusion from the study. Children who fit under the exclusion 
 criteria were not included in the study.  


Mean ± 2 SD was considered as the normal range of penile length for each 
age bracket mean -2.5 SD and mean +2.5 SD were also calculated to define the 
cut offs for micropenis and macropenis respectively in each age group. 
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STATISTICAL ANALYSIS 


Statistical analysis was done in R version 3.4.4 (2018-03-5)-- “Someone 
 to Lean On” Copyright (C) 2018 The R Foundation for Statistical Computing 
 Platform:  x86_64-pc-linux-gnu  (64-bit).  R  Core  Team  (2018).  R:  A  language 
 and  environment  for  statistical  computing.  R    Foundation  for  Statistical 
 Computing, Vienna, Austria. URL  https://www.R-project.org/.  


To  construct  penile  length  reference  curves,  GAMLSS  (Generalized 
 additive models for location, scale and shape) package was used. Rigby R.A. and 
 Stasinopoulos D.M. (2005). Generalized additive models for location, scale and 
 shape,(with discussion), Appl. Statist., 54, part 3, pp 507-554. 


Reference  curves  were  plotted  with  basic  plots  available  along  with 
 GAMLSS package and also with GGPLOT2 Package in R. Wickham. ggplot2: 


Elegant Graphics for Data Analysis. Springer-Verlag New York, 2016. 


Data was collected from 1300 children. 1% outliers were removed from 
 data ensuring that each age group including newborns had at least 99 subjects. 


Age in months was considered as explanatory variable. Stretched penile length 
 was response variable. 


A model object was built in GAMLLS Class. The model class is defined 
by  the  Box-Cox  Cole  Green  (BCCG)  distribution  and  penalized  splines  as 
smoothing  for  the  distribution  parameters  L,  M  and  S.  Penalized  splines  are 
implemented in R as ps() function. Each penalized spline has a degree of freedom 
(df) to be predefined by the user. These three parameters (L_df, M_df and S_df) 
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hyperparameters.  Best  model  fit  was  determined  by  choosing  correct 
hyperparameters by using find.hyper() function available in GAMLSS package 
itself.  Slight  compromise  was  made  between  smoothness  of  curves  and 
perfection  of  fit.  Descriptive  statistical  analysis  was  done  for  parameters  age, 
weight and height. A linear regression fit was done between height and stretched 
penile length. Regression equation was calculated from base packages of R 
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RESULTS 


      Of the  children included in the study group, the age distribution of the 
 subjects  are  equally  distributed  at  birth,1month  to  1year,1-2yr,2-3yr,3-4yr,4-
 5yr,5-6yr,6-7yr,7-8yr,8-9yr,9-10yr,10-11yr,11-12yr. 99 samples are included in 
 each age group to avoid errors in sampling and its representative  of the entire 
 study population. 


For analysis of the data . Age in months was considered as explanatory  
variable,  Stretched  penile  length  was  response  variable.  So  the  children  were 
categorised monthly from 0 to 144 months. 
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BAR CHART SHOWING AGE DISTRIBUTION OF THE STUDY 
GROUP FROM 0 TO 144 MONTHS 
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AGE VS SPL SCATTER PLOT 


AGE VS SPL SCATTER PLOT 


Scatter plot reveals a non linear relationship between age and stretched 
penile length. SPL increases steeply upto 24months and followed by a steady 
rise till 12 years. 
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Z  scores  of  the  study  population  were  plotted  with  mean  ±  2SD  were 
 generally considered normal, but mean ±2.5 SD were also calculated and plotted 
 in a curve. 


GROWTH REFERENCE CURVES OF MEAN SPL IN Z SCORE 
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CENTILES PLOT 


The study samples were also plotted in a centile curves at 3rd,10th,25th,50th, 
 75th, 90th,and 97th centiles. 


GROWTH REFERENCE CURVES OF MEAN SPL IN CENTILES  
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GROWTH REFERENCE CURVES OF MEAN SPL IN Z SCORE TILL  
 5 YEARS 


Z  SCORES  of  the  study  population  were  plotted  upto  5  years  of  age 
separately to analyse the rate of change in stretched penile length in detail. The 
change in penile length were higher upto 1year of age and gradual increase upto 
2 years. The curve plateaus after 2 years of age showing reduced penile growth 
after 2years of age 



(60)50 


Z SCORE PLOT ABOVE 5 YEARS 


GROWTH REFERENCE CURVES OF MEAN SPL IN Z SCORE 
ABOVE 5 YEARS 
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        When analyzing  model fit by  going through worm plot one can visualize 
center of worm hovering around the 0 residuals and extremes are deviating from 
the center.  This gives  a  distinct shape  of “S”.  The  left bend  of the “S”  going 
upwards. This form of worm plot clearly indicates hyper kurtosis in data. This 
can  be  prevented  to  certain  extent  by  choosing  BSPE  (Box-Cox  power 
exponential distribution) distribution for model  fitting and adding tau parameter 
into final model fitting. But it is computationally intensive and time consuming 
in  fixing  hyperparameters.  Box-Cox  Cole  Green  (BCCG)  distribution  concern 
only three parameters(mean, variation and skewness) of distribution and easy to 
find hyperparameters in lesser time scale. The final model found is BCCG(3,1,3). 
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STATURE VS SPL 


STATURE VS MEAN SPL 
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Min  IQ  MEDIAN  3Q  MAX 


-1.17326  -0.29872  0.00905  0.28287  1.21611 


Coefficients: 


        


Estimate  Std.Err  t Value  P value 


Intercept  2.3039650  0.0438308  52.56  <0.001 


HEIGHT  0.0296094  0.0003929  75.36  <0.001 


●  Residual standard error: 0.414 on 1286 degrees of freedom 


●  Multiple R-squared:  0.8154, 


●  Adjusted R-squared:  0.8152  


●  F-statistic:  5679 on 1 and 1286 DF,  p-value: < 2.2e-16 
 Regression Equation: 


SPL(CM)=0.0296094*height(cm)+2.3039650 


There is significant correlation between height and SPL.  


About 82% of changes in SPL can be explained by Height alone. 
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GROWTH REFERENCES OF MEAN SPL AND SD SCORES  


The mean values of penile length of various age groups are shown in the 
 table. Mean value of SPL at birth is 3.59 cm. If it is less than 2.69 cm,it  can be 
 defined as micropenis. After 6 months penile length increases by about 0.4 cm, 
 it increases by another 0.4 cm by one year.This increase in penile length could 
 be attributed to hormonal changes during mini puberty at 6 months of age.  It 
 increases  by  about  0.5  cm  by  second  year.  Thereafter  penile  length  velocity 
 decreases. At 8 years mean value of stretched penile length is 5.98 cm.From 9-
 12 years velocity of penile length increases. At 12 years mean value of stretched 
 penile length is about 6.83 cm. 


Age  -2.50  -2.00  -1.00  0.00  1.00  2.00  2.50 
0  2.69   2.88   3.24   3.59   3.93   4.27   4.43  
3M  2.94   3.11   3.47   3.83   4.19   4.56   4.74  
6M  3.16   3.32   3.67   4.04   4.42   4.82   5.03  
9M  3.35   3.51   3.86   4.23   4.63   5.06   5.28  
12M  3.52   3.69   4.03   4.41   4.82   5.27   5.51  
18M  3.81   3.98   4.33   4.71   5.14   5.62   5.87  
2Y  4.04   4.20   4.56   4.95   5.39   5.86   6.12  
3Y  4.32   4.50   4.88   5.28   5.70   6.15   6.38  
4Y  4.51   4.69   5.08   5.47   5.88   6.29   6.50  
5Y  4.67   4.85   5.23   5.61   6.00   6.39   6.59  
6Y  4.85   5.02   5.37   5.73   6.12   6.51   6.72  
7Y  5.02   5.18   5.50   5.86   6.24   6.65   6.87  
8Y  5.19   5.33   5.64   5.98   6.37   6.81   7.05  
9Y  5.33   5.47   5.78   6.12   6.52   6.97   7.23  
10Y  5.45   5.61   5.94   6.30   6.70   7.15   7.38  
11Y  5.51   5.72   6.13   6.54   6.94   7.33   7.53  
12Y  5.19   5.66   6.34   6.83   7.23   7.56   7.71  
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A model object was built in GAMLLS Class.The model class is defined 
 by  the    Box-Cox  Cole  Green  (BCCG)  distribution  and  penalized  splines  as 
 smoothing  for    the  distribution  parameters  L,  M  and  S.Penalized  splines  are 
 implemented  in  R  as    ps()  function.  Each  penalized  spline  has  a  degree  of 
 freedom (df) to be predefined  by the user. These three parameters (L_df, M_df 
 and S_df) are arguments of the ps() function and they are therefore defined as 
 hyperparameters 


TABLE SHOWING POWER (L),ADJUSTED MEAN(M),COEFFICIENT 
 OF VARIATION(S) USING BOX COX COLE GREEN DISTRIBUTION 


IN GAMLLS CLASS 
 AGE IN 


MONTHS  L  M  S 


0  1.31  3.59  0.10 


1  1.16  3.67  0.10 


2  1.01  3.75  0.09 


3  0.88  3.83  0.09 


4  0.75  3.90  0.09 


5  0.63  3.97  0.09 


6  0.52  4.04  0.09 


7  0.42  4.11  0.09 


8  0.33  4.17  0.09 


9  0.24  4.23  0.09 


10  0.16  4.30  0.09 


11  0.10  4.35  0.09 


12  0.04  4.41  0.09 


13  -0.02  4.47  0.09 
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AGE IN 


MONTHS  L  M  S 


14  -0.06  4.52  0.09 


15  -0.10  4.57  0.09 


16  -0.13  4.62  0.09 


17  -0.15  4.67  0.09 


18  -0.17  4.71  0.09 


19  -0.18  4.76  0.09 


20  -0.19  4.80  0.09 


21  -0.19  4.84  0.08 


22  -0.18  4.88  0.08 


23  -0.17  4.92  0.08 


24  -0.15  4.95  0.08 


25  -0.13  4.99  0.08 


26  -0.11  5.02  0.08 


27  -0.08  5.05  0.08 


28  -0.05  5.08  0.08 


29  -0.02  5.11  0.08 


30  0.02  5.14  0.08 


31  0.05  5.16  0.08 


32  0.09  5.19  0.08 


33  0.13  5.21  0.08 


34  0.18  5.24  0.08 


35  0.22  5.26  0.08 


36  0.26  5.28  0.08 


37  0.30  5.30  0.08 


38  0.35  5.32  0.08 


39  0.39  5.34  0.08 


40  0.43  5.35  0.08 


41  0.47  5.37  0.08 
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42  0.51  5.39  0.08 


43  0.54  5.40  0.07 


44  0.58  5.42  0.07 


45  0.61  5.43  0.07 


46  0.64  5.45  0.07 


47  0.67  5.46  0.07 


48  0.69  5.47  0.07 


49  0.72  5.49  0.07 


50  0.74  5.50  0.07 


51  0.75  5.51  0.07 


52  0.77  5.52  0.07 


53  0.78  5.53  0.07 


54  0.79  5.55  0.07 


55  0.79  5.56  0.07 


56  0.79  5.57  0.07 


57  0.79  5.58  0.07 


58  0.79  5.59  0.07 


59  0.78  5.60  0.07 


60  0.77  5.61  0.07 


61  0.75  5.62  0.07 


62  0.74  5.63  0.07 


63  0.72  5.64  0.07 


64  0.69  5.65  0.07 


65  0.67  5.66  0.07 


66  0.64  5.67  0.07 


67  0.60  5.68  0.07 


68  0.57  5.69  0.07 


69  0.53  5.70  0.07 
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AGE IN 


MONTHS  L  M  S 


70  0.49  5.71  0.07 


71  0.45  5.72  0.07 


72  0.40  5.73  0.07 


73  0.35  5.75  0.06 


74  0.30  5.76  0.06 


75  0.25  5.77  0.06 


76  0.20  5.78  0.06 


77  0.14  5.79  0.06 


78  0.09  5.80  0.06 


79  0.03  5.81  0.06 


80  -0.03  5.82  0.06 


81  -0.09  5.83  0.06 


82  -0.15  5.84  0.06 


83  -0.21  5.85  0.06 


84  -0.28  5.86  0.06 


85  -0.34  5.87  0.06 


86  -0.40  5.88  0.06 


87  -0.46  5.89  0.06 


88  -0.52  5.90  0.06 


89  -0.58  5.91  0.06 


90  -0.64  5.92  0.06 


91  -0.70  5.93  0.06 


92  -0.75  5.94  0.06 


93  -0.81  5.95  0.06 


94  -0.86  5.96  0.06 


95  -0.91  5.97  0.06 


96  -0.95  5.98  0.06 


97  -1.00  5.99  0.06 
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98  -1.04  6.00  0.06 


99  -1.07  6.01  0.06 


100  -1.11  6.02  0.06 


101  -1.13  6.04  0.06 


102  -1.16  6.05  0.06 


103  -1.18  6.06  0.06 


104  -1.19  6.07  0.06 


105  -1.20  6.08  0.06 


106  -1.21  6.10  0.06 


107  -1.21  6.11  0.06 


108  -1.20  6.12  0.06 


109  -1.19  6.14  0.06 


110  -1.17  6.15  0.06 


111  -1.14  6.16  0.06 


112  -1.11  6.18  0.06 


113  -1.06  6.19  0.06 


114  -1.02  6.21  0.06 


115  -0.96  6.22  0.06 


116  -0.90  6.24  0.06 


117  -0.83  6.25  0.06 


118  -0.75  6.27  0.06 


119  -0.66  6.29  0.06 


120  -0.57  6.30  0.06 


121  -0.46  6.32  0.06 


122  -0.35  6.34  0.06 


123  -0.23  6.36  0.06 


124  -0.10  6.38  0.06 


125  0.04  6.40  0.06 
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AGE IN 


MONTHS  L  M  S 


126  0.19  6.41  0.06 


127  0.35  6.43  0.06 


128  0.52  6.45  0.06 


129  0.69  6.48  0.06 


130  0.88  6.50  0.06 


131  1.08  6.52  0.06 


132  1.28  6.54  0.06 


133  1.50  6.56  0.06 


134  1.72  6.58  0.06 


135  1.95  6.61  0.06 


136  2.20  6.63  0.06 


137  2.45  6.66  0.06 


138  2.71  6.68  0.06 


139  2.98  6.70  0.06 


140  3.26  6.73  0.06 


141  3.55  6.76  0.06 


142  3.85  6.78  0.06 


143  4.16  6.81  0.06 


144  4.48  6.83  0.06 
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THE  RESULTS  of  the  study  in  detail  of  the  ZSCORES  0F  MEAN 
 STRECHED PENILE LENGTH and the ±1SD,±2SD,±2.5SD values from 0-144 
 monthly are given below. This would give a reference range for mean SPL more 
 precisely by age in months and would help in identifying penile abnormalities  
 early  and  would  aid  in  both  early  evaluation  and  to  relieve  anxiety  among 
 parents. 


AGE  -2.50  -2.00  -1.00  0.00  1.00  2.00  2.50 


0  2.69  2.88  3.24  3.59  3.93  4.27  4.43 


1  2.78  2.96  3.32  3.67  4.02  4.37  4.54 


2  2.86  3.04  3.39  3.75  4.11  4.46  4.64 


3  2.94  3.11  3.47  3.83  4.19  4.56  4.74 


4  3.01  3.18  3.54  3.90  4.27  4.65  4.84 


5  3.09  3.26  3.61  3.97  4.35  4.74  4.93 


6  3.16  3.32  3.67  4.04  4.42  4.82  5.03 


7  3.22  3.39  3.74  4.11  4.49  4.90  5.12 


8  3.29  3.45  3.80  4.17  4.56  4.98  5.20 


9  3.35  3.51  3.86  4.23  4.63  5.06  5.28 


10  3.41  3.57  3.92  4.30  4.70  5.13  5.36 
11  3.47  3.63  3.98  4.35  4.76  5.20  5.44 
12  3.52  3.69  4.03  4.41  4.82  5.27  5.51 
13  3.58  3.74  4.09  4.47  4.88  5.34  5.58 
14  3.63  3.79  4.14  4.52  4.94  5.40  5.65 
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AGE  -2.50  -2.00  -1.00  0.00  1.00  2.00  2.50 
15  3.68  3.84  4.19  4.57  4.99  5.46  5.71 
16  3.73  3.89  4.24  4.62  5.04  5.51  5.77 
17  3.77  3.93  4.28  4.67  5.09  5.57  5.82 
18  3.81  3.98  4.33  4.71  5.14  5.62  5.87 
19  3.86  4.02  4.37  4.76  5.19  5.66  5.92 
20  3.90  4.06  4.41  4.80  5.23  5.71  5.97 
21  3.93  4.10  4.45  4.84  5.27  5.75  6.01 
22  3.97  4.13  4.49  4.88  5.31  5.79  6.05 
23  4.00  4.17  4.53  4.92  5.35  5.83  6.09 
24  4.04  4.20  4.56  4.95  5.39  5.86  6.12 
25  4.07  4.23  4.59  4.99  5.42  5.90  6.15 
26  4.10  4.27  4.63  5.02  5.45  5.93  6.18 
27  4.12  4.29  4.66  5.05  5.48  5.96  6.21 
28  4.15  4.32  4.69  5.08  5.51  5.98  6.23 
29  4.18  4.35  4.71  5.11  5.54  6.01  6.26 
30  4.20  4.37  4.74  5.14  5.57  6.03  6.28 
31  4.22  4.40  4.77  5.16  5.59  6.05  6.30 
32  4.25  4.42  4.79  5.19  5.62  6.08  6.32 
33  4.27  4.44  4.81  5.21  5.64  6.10  6.33 
34  4.29  4.46  4.84  5.24  5.66  6.11  6.35 
35  4.31  4.48  4.86  5.26  5.68  6.13  6.37 
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36  4.32  4.50  4.88  5.28  5.70  6.15  6.38 
37  4.34  4.52  4.90  5.30  5.72  6.16  6.39 
38  4.36  4.54  4.92  5.32  5.74  6.18  6.40 
39  4.38  4.56  4.94  5.34  5.75  6.19  6.42 
40  4.39  4.57  4.96  5.35  5.77  6.20  6.43 
41  4.41  4.59  4.97  5.37  5.78  6.21  6.44 
42  4.42  4.61  4.99  5.39  5.80  6.23  6.45 
43  4.44  4.62  5.01  5.40  5.81  6.24  6.45 
44  4.45  4.64  5.02  5.42  5.83  6.25  6.46 
45  4.46  4.65  5.04  5.43  5.84  6.26  6.47 
46  4.48  4.67  5.05  5.45  5.85  6.27  6.48 
47  4.49  4.68  5.06  5.46  5.86  6.28  6.49 
48  4.51  4.69  5.08  5.47  5.88  6.29  6.50 
49  4.52  4.71  5.09  5.49  5.89  6.30  6.50 
50  4.53  4.72  5.11  5.50  5.90  6.30  6.51 
51  4.55  4.73  5.12  5.51  5.91  6.31  6.52 
52  4.56  4.75  5.13  5.52  5.92  6.32  6.53 
53  4.57  4.76  5.14  5.53  5.93  6.33  6.53 
54  4.59  4.77  5.16  5.55  5.94  6.34  6.54 
55  4.60  4.79  5.17  5.56  5.95  6.35  6.55 
56  4.61  4.80  5.18  5.57  5.96  6.36  6.56 
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AGE  -2.50  -2.00  -1.00  0.00  1.00  2.00  2.50 
57  4.63  4.81  5.19  5.58  5.97  6.37  6.57 
58  4.64  4.83  5.21  5.59  5.98  6.37  6.57 
59  4.65  4.84  5.22  5.60  5.99  6.38  6.58 
60  4.67  4.85  5.23  5.61  6.00  6.39  6.59 
61  4.68  4.87  5.24  5.62  6.01  6.40  6.60 
62  4.70  4.88  5.25  5.63  6.02  6.41  6.61 
63  4.71  4.89  5.26  5.64  6.03  6.42  6.62 
64  4.73  4.91  5.28  5.65  6.04  6.43  6.63 
65  4.74  4.92  5.29  5.66  6.05  6.44  6.64 
66  4.76  4.93  5.30  5.67  6.06  6.45  6.65 
67  4.77  4.95  5.31  5.68  6.07  6.46  6.66 
68  4.79  4.96  5.32  5.69  6.08  6.47  6.67 
69  4.80  4.98  5.33  5.70  6.09  6.48  6.68 
70  4.82  4.99  5.35  5.71  6.10  6.49  6.69 
71  4.83  5.00  5.36  5.72  6.11  6.50  6.70 
72  4.85  5.02  5.37  5.73  6.12  6.51  6.72 
73  4.86  5.03  5.38  5.75  6.13  6.52  6.73 
74  4.88  5.04  5.39  5.76  6.14  6.53  6.74 
75  4.89  5.06  5.40  5.77  6.15  6.54  6.75 
76  4.91  5.07  5.41  5.78  6.16  6.56  6.76 
77  4.92  5.08  5.43  5.79  6.17  6.57  6.78 
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78  4.94  5.10  5.44  5.80  6.18  6.58  6.79 
79  4.95  5.11  5.45  5.81  6.19  6.59  6.80 
80  4.97  5.12  5.46  5.82  6.20  6.60  6.82 
81  4.98  5.14  5.47  5.83  6.21  6.61  6.83 
82  4.99  5.15  5.48  5.84  6.22  6.63  6.84 
83  5.01  5.16  5.49  5.85  6.23  6.64  6.86 
84  5.02  5.18  5.50  5.86  6.24  6.65  6.87 
85  5.04  5.19  5.51  5.87  6.25  6.66  6.89 
86  5.05  5.20  5.53  5.88  6.26  6.68  6.90 
87  5.07  5.22  5.54  5.89  6.27  6.69  6.92 
88  5.08  5.23  5.55  5.90  6.28  6.70  6.93 
89  5.09  5.24  5.56  5.91  6.29  6.72  6.94 
90  5.11  5.25  5.57  5.92  6.30  6.73  6.96 
91  5.12  5.27  5.58  5.93  6.31  6.74  6.97 
92  5.13  5.28  5.59  5.94  6.32  6.75  6.99 
93  5.15  5.29  5.60  5.95  6.33  6.77  7.01 
94  5.16  5.30  5.61  5.96  6.35  6.78  7.02 
95  5.17  5.32  5.62  5.97  6.36  6.79  7.04 
96  5.19  5.33  5.64  5.98  6.37  6.81  7.05 
97  5.20  5.34  5.65  5.99  6.38  6.82  7.07 
98  5.21  5.35  5.66  6.00  6.39  6.84  7.08 
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AGE  -2.50  -2.00  -1.00  0.00  1.00  2.00  2.50 
99  5.22  5.36  5.67  6.01  6.40  6.85  7.10 
100  5.24  5.38  5.68  6.02  6.42  6.86  7.11 
101  5.25  5.39  5.69  6.04  6.43  6.88  7.13 
102  5.26  5.40  5.70  6.05  6.44  6.89  7.14 
103  5.27  5.41  5.72  6.06  6.45  6.90  7.16 
104  5.28  5.42  5.73  6.07  6.47  6.92  7.17 
105  5.30  5.44  5.74  6.08  6.48  6.93  7.19 
106  5.31  5.45  5.75  6.10  6.49  6.95  7.20 
107  5.32  5.46  5.76  6.11  6.50  6.96  7.22 
108  5.33  5.47  5.78  6.12  6.52  6.97  7.23 
109  5.34  5.48  5.79  6.14  6.53  6.99  7.24 
110  5.35  5.49  5.80  6.15  6.55  7.00  7.26 
111  5.36  5.51  5.82  6.16  6.56  7.02  7.27 
112  5.37  5.52  5.83  6.18  6.58  7.03  7.29 
113  5.39  5.53  5.84  6.19  6.59  7.05  7.30 
114  5.40  5.54  5.85  6.21  6.61  7.06  7.31 
115  5.41  5.55  5.87  6.22  6.62  7.07  7.32 
116  5.42  5.56  5.88  6.24  6.64  7.09  7.34 
117  5.43  5.57  5.90  6.25  6.65  7.10  7.35 
118  5.43  5.59  5.91  6.27  6.67  7.12  7.36 
119  5.44  5.60  5.93  6.29  6.69  7.13  7.37 
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120  5.45  5.61  5.94  6.30  6.70  7.15  7.38 
121  5.46  5.62  5.96  6.32  6.72  7.16  7.40 
122  5.47  5.63  5.97  6.34  6.74  7.18  7.41 
123  5.48  5.64  5.99  6.36  6.76  7.19  7.42 
124  5.48  5.65  6.00  6.38  6.78  7.21  7.43 
125  5.49  5.66  6.02  6.40  6.80  7.22  7.44 
126  5.50  5.67  6.03  6.41  6.82  7.24  7.45 
127  5.50  5.68  6.05  6.43  6.84  7.25  7.47 
128  5.50  5.69  6.07  6.45  6.86  7.27  7.48 
129  5.51  5.70  6.08  6.48  6.88  7.28  7.49 
130  5.51  5.70  6.10  6.50  6.90  7.30  7.50 
131  5.51  5.71  6.12  6.52  6.92  7.32  7.51 
132  5.51  5.72  6.13  6.54  6.94  7.33  7.53 
133  5.51  5.72  6.15  6.56  6.96  7.35  7.54 
134  5.50  5.73  6.17  6.58  6.98  7.37  7.55 
135  5.49  5.73  6.18  6.61  7.01  7.38  7.57 
136  5.48  5.73  6.20  6.63  7.03  7.40  7.58 
137  5.47  5.74  6.22  6.66  7.05  7.42  7.60 
138  5.45  5.73  6.24  6.68  7.08  7.44  7.61 
139  5.43  5.73  6.25  6.70  7.10  7.46  7.62 
140  5.40  5.72  6.27  6.73  7.13  7.48  7.64 
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AGE  -2.50  -2.00  -1.00  0.00  1.00  2.00  2.50 
141  5.36  5.71  6.29  6.76  7.15  7.50  7.66 
142  5.31  5.70  6.31  6.78  7.18  7.52  7.67 
143  5.26  5.68  6.32  6.81  7.20  7.54  7.69 
144  5.19  5.66  6.34  6.83  7.23  7.56  7.71 
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In the present climate of globalisation, the definition of ‘normal’ penile 
 size has become a common inquiry among both genders. If a man is preoccupied 
 about his penis being inadequate, whether real or imagined, then this can impact 
 on his interaction with a sexual partner. Additionally, a lack of self-esteem may 
 even  interfere  with  his  interaction  with  professional  associates.  Moreover, 
 published articles have shown racial penile length differences, which need to be 
 considered. 


Recognition  of  abnormalities  of  phallic  size  in  prepubertal  boys  is 
 important  because  this  maybe  the  only  or  the  earliest  discernible  clinical 
 manifestation  of  hypothalamo-pituitary  gonadal  axis  hormonal  deficiencies. 


Small phallic size is also one of the features of several genetic syndromes, viz. 


Klinefelter  syndrome,  Noonan  syndrome, Kallmann’s  syndrome, Prader  Willi 
 syndrome,  Smith  Lemli  Opitz  syndrome,  etc.  Moreover,  parental  queries  and 
 anxiety regarding the phallic length of their son are common during well child 
 visits  and  thus  it  is  imperative  to  establish  the  standards  of  penile  size.  Early 
 diagnosis of abnormalities of penile size is, thus, important both medically and 
 psychologically. 


Abnormally  early  phallic  enlargement  is  suggestive  of  isosexual 
 precocious puberty like that seen in adrenal tumour. 


Micropenis  is  defined  as  penile  length  of  less  than  2.5  SD  for  age  and 
macropenis is defined as penile length greater than 2.5 SD for age  
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Penile dimensions and normal variations in children have been previously 
 reported,  but  similar  data  in  Indian  population  is  sparse.  It  is  important  to 
 establish reference values for penile dimensions in Indian children as significant 
 variations may exist among males from different races and ethnicities right from 
 birth to childhood and adulthood. 


The age adjusted values of stretched penile length must be known in order 
 to recognise abnormal penile size. 


In Indian children there have been studies to determine the normal values 
 of stretched penile length. 


Bhat et al(19) studied around 250 children in northern india from birth to 
 10  years  ,the  mean  value  of  penile  length  were  3.34  cm  during  infancy,  4.28 
 during 4 to 5 years of   age and 5.25 cm at around 10 years. 


Vijay k jaiswal (20)et al studies a total 843 boys from 0 to 18 years of age 
 from  western  Maharashtra  and  concluded  that  mean  value  of  stretched  penile 
 length was 4.1 cm at birth ,4.6cm at 5 years of age and 5to 4 cm at 10 years of 
 age and 10,2 cm at 18 years of age. 


Vasudevan  et  al  (15)  studied  135  newborn  and  found  mean  stretched 
 penile length at 3.5 cm at birth. 


These values are when compared to our child group at birth 3.59 cm were 
 similar to Vasudevan et al (15) but were higher than Bharat et al and lower when 
 compared to Jaiswal et al which was 4.1 cm. 


At  5  Years  of  age  mean  penile  values  in  our  study  group  was  5.61  cm 
which were more than both Bhat et al (19) and Jaiswal et al (20). 
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