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Abstract: Association of organ sizes in the genitalia have long been a topic of interest for the general public. How-
ever, factors such as selection bias, embarrassment, and invasive testing have hindered studies on living individu-
als. We obtained measurements of penile size, testicular weight, and prostate weight, and conducted related serum 
testing on 63 Japanese male adults who died of unexpected reasons and underwent autopsy from 2009 to 2013. 
Micropenis was seen in 7 subjects (11.1%) as determined by flaccid penile length. Penile measurements were 
mainly correlated with body weight, testicular weight with age and body mass index, and prostate weight with age 
and serum prostate-specific antigen level. No correlation was detected between testosterone and any genital organ 
measurements. Interestingly, penile circumference showed no correlation to any of the penile length measure-
ments. Prostate weight showed a significant positive correlation with penile circumference, penile stretched length, 
and testicular weight. Although the direct clinical implications are unclear, utilizing autopsy provided insight into 
genital organ measurements free of patient selection bias and other disadvantages of live patient testing. With a 
larger sample size, autopsy studies may be of use to future adjustment of nomograms.
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Introduction

Three organs particular to the male anatomy 
are frequently associated with “masculinity”, 
the penis, the testes, and the prostate. Penile 
size has historically been symbolic of such attri-
butes as strength, power, and fertility in many 
cultures dating back thousands of years [1]. 
The sizes of both the flaccid and erect states of 
their penis are an important issue to many 
men, and as many as 45% are reported to be 
unsatisfied [2]. Testicular size has also been 
linked to courage and fertility. Patients with 
cryptorchidism or who have undergone orchiec-
tomy have been reported to harbor feelings of 
shame or loss [3, 4]. More recently, the preva-
lence of prostate cancer has led to surgical  
or hormonal therapies resulting in such symp-

toms as incontinence or impotence, affecting 
patients’ sense of masculinity [5]. Studies from 
living and cadaveric subjects have shed light  
on the somatometry of these organs, establish-
ing guidelines on which to base treatments su- 
ch as penile augmentation or testicular pros-
thesis [6, 7].

Owing to the interest of the general popula- 
tion regarding the genitals, association betwe- 
en organ sizes have been a topic of ‘myths’ 
throughout history. However, the correlation 
between the sizes of these organs, especially 
concerning the prostate, have rarely been stud-
ied despite evidence that genital organ mea-
surements correlate well with other factors 
such as hormonal levels and sperm production 
[8]. Here, we report an analysis on the correla-

http://www.ijppp.org


Correlation of genital measurements in Japanese male cadavers

37 Int J Physiol Pathophysiol Pharmacol 2021;13(2):36-42

tion between measurements of the penis, tes-
tes, and prostate, clinical parameters, and 
related serum testing. We conducted this initial 
study on male adult cadavers to account for 
selection bias, to obtain objective measure-
ments in a homogenous environment, and to 
avoid the invasiveness of a transrectal ultra-
sound in a healthy cohort, especially in a set-
ting where the clinical implication of the mea-
surements are as yet unclear.

Methods

Subjects

From 2009 to 2013, Japanese males who un- 
derwent forensics autopsy at Kyoto Prefectural 
University of Medicine were enrolled. All sub-
jects were fresh cadavers with intact external 
genitalia who died of unexpected reasons, and 
forensics autopsies were performed within 3 
days of death. Subjects who underwent tre- 
atment for benign prostatic hyperplasia or 
prostate cancer were excluded from this stu- 
dy. Subjects under the age of 20 were also 
excluded as their genitalia may not have fully 
grown. The study was conducted under approv-
al from the Institutional Review Board of Kyoto 
Prefectural University of Medicine (approval  
No. ERB-C-1491).

Pathological examination

Through a forensic examination, we removed 
organs including bilateral testes and prostate 
from the male corpses. Heart blood samples 

of the phallus and penile circumference (PC) 
was measured at the mid-shaft of the penis. All 
measurements of penile size were performed 
in supine position under room temperature by 
the same examiner. 

Statistical analysis

We defined penile stretched rate (PSR, %) by 
the following formula; [PSL-PFL]*100/PFL. Pa- 
ired t-test was used to compare bilateral tes-
ticular weight. The mean testicular weight of 
left and right testes was used to study correla-
tion with other parameters. We evaluated in- 
tergenerational differences of parameters by 
using a Turkey-Kramer honestly significant dif-
ference method. Correlation between clinical 
parameters, serum TST and PSA levels, and 
genital organ measurements were evaluated  
by using Spearman’s rank correlation coeffi-
cients. Correlation among genital organ mea-
surements were evaluated similarly with Spe- 
arman’s rank correlation coefficients. Kruskal-
Wallis test was used to compare mean testicu-
lar weight among groups categorized by body 
mass index (BMI). All statistical analyses were 
performed by using software (JMP Pro, version 
14.2, SAS, Cary, NC), and P value less than 
0.05 was considered significant.

Results

Demographics of study subjects are shown in 
Table 1. Total number of subjects was 63. 
There were seven subjects (11.1%) with PFL 
under 5.2 cm. This was the criteria presented 

Table 1. Demographics of subjects (n = 63)
age (years) median (range) 65 (21-89)
height (cm) mean ± SD 167.2 ± 7.5
weight (kg) mean ± SD 61.4 ± 14.7
BMI (kg/m2) mean ± SD 21.8 ± 4.4
PFL (cm) mean ± SD 7.6 ± 1.8
PSL (cm) mean ± SD 11.2 ± 2.2
PSR (%) median (IQ range) 43.8 (28.6-61.5)
PC (cm) mean ± SD 8.1 ± 1.3
right testis (g) mean ± SD 18.9 ± 6.0
left testis (g) mean ± SD 18.5 ± 5.7
prostate weight (g) median (IQ range) 30.5 (24.4-39.0)
serum TST (ng/mL) median (IQ range) 3.2 (1.7-4.5)
serum PSA (ng/mL) median (IQ range) 2.8 (1.3-11.0)
Abbreviations: BMI: Body Mass Index, PFL: Penile Flaccid Length; 
PSL: Penile Stretched Length, PC: Penile Circumference; PSR: Penile 
Stretched Rate, TST: testosterone, PSA: prostate-specific antigen.

were collected and centrifuged. Obtained 
serum samples were immediately sent for 
laboratory examination at the LSI Me- 
dience Corporation (Tokyo, Japan). Serum 
testosterone (TST) (normal range, 1.92 to 
8.84 ng/mL) and prostate-specific antigen 
(PSA) (normal range, 4.00 ng/mL or less) 
levels were measured by a chemilumines-
cent immunoassay method. To measure 
accurate weight of testes and prostate, we 
carefully removed adjunctive tissues (i.e., 
vas deferens, vessels, fatty tissue, and 
seminal vesicles) except for the epididy-
mis. We measured penile size according to 
the method reported by Wessells et al [6]. 
Penile flaccid length (PFL) was determined 
with a ruler along the dorsum of the penis 
from the pubopenile junction to the tip of 
the glans. Penile stretched length (PSL) 
was measured under maximal extension 
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in the largest meta-analysis to date as the 
threshold of a micropenis as determined by PFL 
[9]. There were no subjects suffering from tes-
ticular diseases (e.g., testicular cancer, hydro-
cele, or epididymitis). The right testis was slight-
ly heavier than the left, but no significant differ-
ence was seen (P = 0.376). Of 63 subjects, the 
right testis was heavier than the left in 33 
(52.4%), the reverse in 26 (41.3%), and the 
same weight in 4 (6.3%) subjects. There were 
no statistical differences with regard to inter-
generational differences between parameters 
except for body height (mean ± SD; 173.0 ± 5.2 
cm in 40 s, 161.9 ± 5.0 cm in 80 s; P = 0.011) 
and right testicular weight (mean ± SD; 23.7 ± 
7.3 g in 40 s, 15.6 ± 6.4 g in 80 s; P = 0.043).

Correlations between genital organ measure-
ments and age, height, weight, BMI and serum 
tests are shown in Table 2. There was a signifi-
cant negative correlation between PFL and 
body weight/BMI. Conversely, PSR was posi-
tively correlated to body weight and BMI. PC 
was positively correlated to body weight. PSL  
showed no correlation to any of the parame-
ters. Testicular weight was negatively correlat-
ed with age, and positively correlated with body 
height, weight, and BMI. Prostate weight was 
positively correlated with age and serum PSA 
level. We could not observe significant correla-
tion between serum testosterone levels and 
any of the organ measurements. The relation 
between penile measurements and postmor-
tem time was analyzed, but Spearman’s rank 

correlation coefficient was calculated as r = 
0.131, showing very little correlation.

Correlations among genital organ measure-
ments are shown in Table 3. PFL and PSL were 
positively correlated, as were PSL and PSR. PFL 
and PSR were negatively correlated, true to the 
definition of PSR. Interestingly, PC showed no 
correlation with any measurement of penile 
length. Prostate weight showed a significant 
positive correlation with PC, PSR, and testicular 
weight.

Discussion

The genitalia have long been a source of fasci-
nation and interest among the general public. 
In the clinic, and on the streets, we often 
receive questions and hear theories regarding 
the size of the genitals and their correlation to 
such parameters such as nose length, hand 
size, finger length, foot size, and the size of 
other genital organs. Despite this, there is a 
dearth of literature on the subject, perhaps 
owing to the embarrassment subjects experi-
ence when receiving a detailed examination of 
the genitals and the consequent difficulty in 
gathering a group of healthy subjects for analy-
sis. To our knowledge, this is the first study to 
include measurement of the prostate in analy-
sis of the correlation between genital organ 
measurements, and we found that prostate 
weight showed a significant correlation with PC, 
PSR, and testicular weight. It is also the first 
study to utilize testicular weight instead of tes-
ticular length as a measurement for size.

Table 2. Correlation between genital organ measurements, clinical parameters and serum testing
age body height body weight BMI serum TST serum PSA

PFL correlation coefficient 0.198 -0.176 -0.396 -0.383 0.071 -0.044
p value 0.118 0.165 0.001* 0.002* 0.578 0.827

PSL correlation coefficient -0.011 -0.032 -0.141 -0.157 0.076 0.047
p value 0.931 0.804 0.271 0.218 0.555 0.815

PC correlation coefficient -0.16 0.224 0.279 0.241 0.164 0.059
p value 0.21 0.078 0.027* 0.057 0.199 0.771

PSR correlation coefficient -0.17 0.125 0.284 0.265 -0.013 0.029
p value 0.183 0.33 0.024* 0.036* 0.916 0.886

TW correlation coefficient -0.342 0.6 0.532 0.349 0.201 0.28
p value 0.006* <0.001* <0.001* 0.005* 0.114 0.156

PW correlation coefficient 0.274 0.159 0.247 0.217 0.027 0.408
p value 0.03* 0.212 0.05 0.088 0.836 0.035*

*: statistically significant. Abbreviations: PFL: Penile Flaccid Length, PSL: Penile Stretched Length, PC: Penile Circumference, 
PSR: Penile Stretched Rate, TW: mean of left and right testicular weight, PW: prostate weight, BMI: Body Mass Index, TST: 
testosterone, PSA: prostate-specific antigen.
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Correlation between genital organ measure-
ments and clinical parameters in past reports 
of living male subjects are inconsistent. We 
found a negative correlation between PFL and 
weight or BMI in our study subjects. Two previ-
ous studies found a similar negative correlation 
[10, 11], while two studies found positive cor-
relations [12, 13], and one study found no cor-
relation [14]. The same could be said for age or 
height, for which ours and similar studies [6, 
14] did not find a significant correlation, but 
others did [10, 11, 13]. Correlation between 
organ measurements is not well documented. 
To our knowledge, there are only two studies 
which investigated the correlation between tes-
ticular size and either PFL or PSL, and none 
concerning prostate weight. Aslan et al. found a 
weak positive correlation for testicular volume 
and PFL/PSL [13]. Spyropoulos et al., in con-
trast, found a weak negative correlation [14]. 
Our study subjects did not exhibit a correlation 
between testicular weight and any of the penile 
measurements. Interestingly, prostate weight 
showed a significant positive correlation with 
testicular weight and PSR. With the high inci-
dence of prostate cancer, a number of recent 
reports have focused on genital organ mea-
surements, but the results shown here are the 
direct effects of surgery or hormone therapy 
[15, 16]. We targeted TST as a possible expla-
nation for the correlation of genital organ sizes 
in a cohort without surgical intervention or 
hypogonadism. For all three genital organs in 
our study, a strong relationship with TST has 
been reported, for their differentiation during 
gestation, their development in puberty, and 
their homeostasis in adulthood [17, 18]. There 
were multiple reports in the literature exploring 

the correlation between testicular size and TST, 
reporting a weak to moderate positive correla-
tion [8, 16]. We had hoped to find similar cor-
relation between serum TST and genital organ 
measurements, but none were detected in our 
study subjects. Although our analysis of serum 
TST could not shed light on the bridge between 
the correlation of genital organ sizes and their 
clinical relevance, further insight into the inter-
relation of the male reproductive organs may 
hold clinical significance moving forward.

Our study design on cadavers offers several 
benefits when compared to a living patient 
cohort. The first benefit is the avoidance of 
patient selection bias, which has been men-
tioned in many studies of living subjects. There 
exists an element of embarrassment in the 
measurement of the genitals, leading to a pre-
sumed bias of volunteers taking part in studies 
because they were more confident in the size of 
their genitals than the general male population 
[9]. There are few descriptions of the selection 
process or the ratio of subjects who denied par-
ticipation. There are also reports in which mea-
surements were self-recorded by subjects, and 
significant bias may preclude comparison with 
other studies [19]. Postmortem time had little 
effect on PFL in our cohort, leading us to believe 
that postmortem PFL would be a reliable mea-
sure of that of living patients. Although a micro-
penis is defined as <2.5SD below the mean, or 
0.14% of the population [20], we found a far 
larger number (7 subjects by PFL, 11.1%) fitting 
the criteria derived from the largest meta-anal-
ysis in the literature [9]. Three possible reasons 
for this deviation are the small sample size of 
this study, patient selection bias in the basis for 

Table 3. Correlation among genital organ measurements
PFL PSL PC PSR TW PW

PFL correlation coefficient - 0.55 0.136 -0.584 0.019 -0.227
p value - <0.001* 0.287 <0.001* 0.881 0.074

PSL correlation coefficient - 0.181 0.329 0.015 0.094
p value - 0.156 0.008* 0.906 0.462

PC correlation coefficient - -0.0001 0.14 0.289
p value - 0.9997 0.273 0.022*

PSR correlation coefficient - -0.048 0.29
p value - 0.711 0.021*

TW correlation coefficient - 0.321
p value - 0.01*

*: statistically significant. Abbreviations: PFL: Penile Flaccid Length, PSL: Penile Stretched Length, PC: Penile Circumference. 
PSR: Penile Stretched Rate, TW: testicular weight, PW: prostate weight.
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the criteria, and racial difference to previous 
studies. Cadaveric cohorts offer the benefit of 
eliminating selection bias and may be a better 
option on which to base penile length nomo-
grams moving forward, providing a sufficient 
sample size may be gathered. Our subjects 
consisted entirely of East Asians, which may 
have affected the percentage of subjects diag-
nosed as a micropenis from a criterion deriv- 
ed from all races. Although some past reports 
suggested a smaller penile length and circum-
ference in Mongoloids [21], no clear racial vari-
ability has been detected by meta-analysis at 
this point in time [9]. Future research of bias-
free populations across races are needed to 
clarify this issue. The second benefit of the 
present study is that conducting the study on 
cadavers enabled us to attain higher consis-
tency and objectivity in our measurements. 
Although most studies of penile length describe 
procedure of measurement, there is no single 
standard applied across all studies. The opti-
mal force for PSL measurement and the inclu-
sion of pubic fat pad depth are two factors 
which are inconsistent among studies [13, 22]. 
It has also been pointed out that factors such 
as temperature, level of arousal, and previous 
ejaculation could affect outcomes [9]. As 
patient factors such as arousal and pain toler-
ance during penile stretching were not an issue, 
we regarded our measurements to be of a 
homogenous standard not easily attainable in 
living subjects. The third benefit of the present 
study is that the use of cadavers allowed us to 
utilize testis and prostate weight as parame-
ters. Regarding the prostate, difference in 
imaging method such as ultrasound or MRI 
[23], disagreement on optimal coefficient in 
estimating prostate volume [24], and individual 
error have indicated that prostate weight may 
be the preferred measure of prostate size as 
opposed to a (length × height × width × coeffi-
cient) equation [25]. Although data on testicu-
lar weight is scarce, similar observations have 
been made about testis volume that the stan-
dard coefficient for a standard ellipsoid model 
(π/6 = 0.523) underestimates true testis vol-
ume [26]. Also, vascular changes with age are 
known to play a role in testicular fibrosis, and 
using testis weight also accounts for these 
pathological changes [27]. Thus, we believe 
that using testis and prostate weight would give 
us a more objective look at the correlation 
between parameters. The fourth benefit of 

using cadavers was the avoidance of invasive 
or embarrassing testing on live subjects. As the 
clinical implications of this and similar studies 
of correlation between physical measurements 
are often unclear, we thought it pertinent to 
gain insight from cadaveric studies before 
potentially moving on to a living cohort.

Limitations for this study included small sam-
ple size, postmortem serum testing, and the 
use of PSL in place of erect penile length. Su- 
bjects were limited to those who died of unex-
pected reasons to further eliminate patient 
selection bias; thus, the analyzed cohort was 
considerably smaller than the total number of 
deaths. Patient selection will continue to be a 
hurdle for studies of the visible anatomy rely- 
ing on healthy volunteers, and study designs 
that can gather a large cohort and also account 
for selection bias are needed. TST was targeted 
as a possible explanation of the correlations 
between genital organ measurements, but no 
correlation was detected in this study. We 
acknowledge that our negative data may have 
been brought about by postmortem serum tes-
tosterone levels being affected by factors such 
as postmortem interval, diurnal variation, and 
circumstance of death. A previous report mea-
sured serum TST levels postmortem in sudden 
infant death and reported that postmortem 
interval did not affect result, but we have no 
way of discerning how much these factors 
affected our own study [28]. Our use of cadav-
ers obviously precluded us from measuring 
actual erect penile length. However, multiple 
reports show a strong correlation between 
erect penile length and PSL, and we feel that 
PSL is an adequate surrogate for erect penile 
length when limited to measuring correlation 
between parameters [6, 29].

While our study brought forth interesting resu- 
lts to consider in future studies, the direct clini-
cal implication is unclear, as is often the case in 
studies of similar nature. We lacked informa-
tion on reproductive potential including his- 
tory of marriage, sexual activity, and number of 
children in our study. Future analysis of clinical 
backgrounds along with these metrics may 
shed light on the correlation between size of 
male genitalia and sexual health. There is cer-
tainly a need for larger cohort studies across 
various areas and ethnicities to develop be- 
tter nomograms, but past studies have shown 
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us that patient selection bias is not an easy 
obstacle to eliminate concerning the genital 
organs. Autopsy studies of a larger scale  
may provide a solution to the various hurdles 
involved in obtaining objective genital organ 
measurements.
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