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UNDERSTANDING THE ANATOMY OF A HUMAN
HERMAPHRODITE: A COMPREHENSIVE GUIDE TO
INTERSEX VARIATIONS

When we think about human biology, the conventional framework
often presents a clear binary: male and female. However, nature
demonstrates  a  far  more  intricate  spectrum  of  sexual
development. The term "human hermaphrodite" has historically
been  used  to  describe  individuals  born  with  reproductive  or
sexual  anatomy  that  does  not  fit  typical  definitions  of  male  or
female. In modern medical and social contexts, this condition is
more accurately and respectfully referred to as a Disorder of
Sex Development (DSD)  or  simply  as  being intersex.  This
article explores the complex anatomy of a human hermaphrodite,
shedding light on the biological variations, the underlying genetic
and  hormonal  mechanisms,  and  the  lived  reality  for  intersex
individuals.  Our  goal  is  to  provide  a  clear,  respectful,  and
scientifically  grounded  understanding  of  this  fascinating  and
often  misunderstood  aspect  of  human  diversity.

WHAT DOES "HERMAPHRODITE" MEAN IN HUMAN
BIOLOGY?

In  the  biological  sciences,  the  term  hermaphrodite  is  most
accurately  applied  to  species  where  an  individual  organism
possesses both male and female reproductive organs capable of
producing both sperm and eggs simultaneously, such as certain
snails  or  earthworms.  This  is  extremely  rare  in  mammals,
including  humans.  When  referring  to  humans,  the  term
"hermaphrodite" is considered outdated and clinically imprecise.
The  preferred  terminology  is  intersex  or  a  specific  diagnosis
under  the  umbrella  of  Differences  of  Sex  Development
(DSD).
An intersex individual may have chromosomes, gonads (ovaries
or testes), or external genitals that do not align with the typical
definitions  of  male  or  female.  The  anatomy  of  a  human
hermaphrodite, therefore, is not a single condition but a diverse
group of  variations.  These variations can be evident  at  birth,
during puberty, or may only be discovered later in life, perhaps
during fertility investigations.
It is also crucial to distinguish between conditions such as true
hermaphroditism (now often termed ovotesticular DSD) and
pseudohermaphroditism  (now categorized as 46,XX DSD or
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46,XY  DSD).  Understanding  these  categories  helps  clarify  the
anatomical realities.

True Hermaphroditism
(Ovotesticular DSD)
The rarest form of intersex variation that aligns most closely with
the literal definition of "hermaphrodite" is ovotesticular DSD. In
this condition, an individual has both ovarian and testicular tissue
present in their body. This can manifest in several ways:

Separate Gonads: The person may have one ovary on
one side and one testis on the other.
Combined Gonad (Ovotestis): A single gonad may
contain both ovarian and testicular tissue. An ovotestis is
the most common finding in this condition.
Variable External Anatomy: The external genitals can
vary widely, from appearing typically female to typically
male, but most commonly present with some degree of
ambiguity.

The internal reproductive structures also vary. On the side with
an ovary, there is often a fallopian tube. On the side with a testis,
there is often a vas deferens. The uterus is frequently present,
though it may be underdeveloped.

Pseudohermaphroditism
(46,XX DSD and 46,XY
DSD)
These  are  much  more  common  than  ovotesticular  DSD  and
involve  discordance  between  the  internal  gonads  and  the
external genital appearance.

FEMALE PSEUDOHERMAPHRODITISM (46,XX DSD)
In this condition, the individual has typical female chromosomes
(46,XX)  and  ovaries.  However,  the  external  genitals  are
masculinized. The most common cause is Congenital Adrenal
Hyperplasia  (CAH).  In  CAH,  the  adrenal  glands  produce  an
excess  of  androgens  (male  sex  hormones)  during  fetal
development.  This  causes  the  clitoris  to  enlarge,  sometimes
resembling a small penis, and the labia may fuse, appearing like
a scrotum. Internally, the person has a normal uterus, ovaries,
and fallopian tubes.

MALE PSEUDOHERMAPHRODITISM (46,XY DSD)
Here, the individual has typical male chromosomes (46,XY) and
testes. However, the body does not respond properly to male
hormones,  or  enough male  hormones  are  not  produced.  This
leads  to  under-masculinization,  meaning  the  external  genitals
may  appear  female  or  ambiguous.  A  well-known  example  is
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Androgen Insensitivity Syndrome (AIS).

Complete AIS (CAIS): The body is completely immune to
androgens. Despite having XY chromosomes and testes
(which may be undescended in the abdomen or groin), the
person develops as a female externally. They typically have
a vagina, labia, and clitoris, but no uterus or fallopian
tubes. At puberty, breasts develop due to the conversion of
testosterone to estrogen. However, they do not
menstruate.
Partial AIS (PAIS): The body has a partial response to
androgens. This results in ambiguous genitalia at birth,
such as a small penis, hypospadias (urethral opening on
the underside of the penis), or a partially fused scrotum.

THE CHROMOSOMAL AND HORMONAL BASIS OF
INTERSEX ANATOMY

To understand the anatomy of a human hermaphrodite, one must
appreciate  the  delicate  dance  of  chromosomes,  genes,  and
hormones that directs sexual development. The process is not
simply XX = female and XY = male.  Many genes on various
chromosomes influence this pathway.

The Role of the SRY Gene
The SRY gene (Sex-determining Region Y) on the Y chromosome
is  the  primary  driver  for  testis  development.  If  this  gene  is
present and functional, it triggers a cascade of events that turn
the primitive gonad into a testis. If it is absent or non-functional,

the primitive gonad will typically develop into an ovary. However,
variations  exist.  For  example,  the  SRY  gene  can  sometimes
translocate to an X chromosome, resulting in an XX individual
developing testes (XX male syndrome). Conversely, a missing or
mutated  SRY  gene  on  a  Y  chromosome  can  lead  to  an  XY
individual developing ovaries or streak gonads (Swyer syndrome).

Hormonal Signaling
Once the gonads form, they produce hormones that dictate the
development of  the internal  ducts and external  genitals.  In  a
typical male fetus, the testes produce:

Testosterone: This hormone stimulates the Wolffian ducts1.
to develop into the epididymis, vas deferens, and seminal
vesicles. It also gets converted into a more potent form,
dihydrotestosterone (DHT), which drives the development
of the penis, scrotum, and prostate.
Anti-Müllerian Hormone (AMH): This hormone causes2.
the Müllerian ducts (the precursor to the uterus, fallopian
tubes, and upper vagina) to regress.

In a typical female fetus, the absence of these hormones allows
the Müllerian ducts to develop into female internal structures.
The external genitals develop as a clitoris and labia.
In intersex conditions, this signaling pathway is disrupted. For
example, in AIS, the body produces AMH (so no uterus develops)
and  testosterone,  but  the  cells  cannot  respond  to  the
testosterone.  Therefore,  the  Wolffian  ducts  do  not  develop
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properly,  and  the  external  genitals  default  to  a  female
appearance.  In  CAH,  the  excess  androgens  from the  adrenal
glands masculinize the external genitals despite the presence of
normal ovaries.

THE SPECTRUM OF ANATOMICAL VARIATIONS

The  anatomical  findings  in  individuals  with  intersex  traits  are
incredibly  diverse.  Rather  than  a  single  "hermaphrodite"
anatomy,  there  is  a  spectrum.  Some  common  anatomical
variations include:

Ambiguous Genitalia: This is often the most visible sign.
The clitoris may be enlarged, or the penis may be very
small. The urethral opening may be located in an atypical
place (hypospadias). The labia may be fused, or the
scrotum may be empty or split.
Mixed Gonads: A person may have a streak gonad (non-
functioning tissue) on one side and a testis on the other, as
seen in Turner syndrome mosaicism.
Internal Duct Variations: It is possible to have a uterus
and a vas deferens, or a fallopian tube on one side and an
epididymis on the other. This is because the local presence
of AMH and testosterone from the gonads affects only the
ducts on that side.
Vaginal Anomalies: The vagina may be shortened,
absent, or there may be a blind-ending pouch. In CAIS, the
vagina is typically a blind pouch with no cervix at the top
because the uterus is absent.
Gonadal Location: Undescended testes (cryptorchidism)

are common in 46,XY DSD. They may be located in the
abdomen, inguinal canal, or labia majora.

BEYOND THE BINARY: MEDICAL AND SOCIAL
PERSPECTIVES

Historically,  the  medical  establishment  often  viewed  intersex
anatomy as a "problem" requiring urgent "normalizing" surgery,
often performed on infants without their consent. This approach,
famously advocated by Dr. John Money in the mid-20th century,
assumed that a child could be assigned a gender and raised as
that gender regardless of their biology. Tragically, many of these
surgeries led to loss of sexual sensation, scarring, and profound
psychological trauma.
Today,  there  is  a  significant  shift  in  medical  and  ethical
perspectives. Advocacy groups and many medical associations
now recommend postponing irreversible genital  surgeries until
the individual is old enough to give informed consent. The focus
is  on providing a supportive environment,  accurate diagnosis,
and addressing any underlying health issues, such as hormone
imbalances  or  cancer  risks  (e.g.,  dysgenetic  gonads  have  an
increased risk of germ cell tumors).

Living with a DSD Diagnosis
For many intersex individuals, their anatomy is simply a part of
their  identity.  The  term  "hermaphrodite"  is  often  rejected
because it carries connotations of being a freak or a mythological
chimera. Instead, people may identify as intersex, or they may
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identify with a specific diagnosis like "woman with CAIS" or "man
with PAIS."
The psychological and social challenges can be significant, often
revolving  around shame,  secrecy  (families  were  often  told  to
keep  the  diagnosis  secret),  and  difficulties  with  intimacy  and
fertility.  However,  with  greater  public  awareness,  online
communities, and supportive healthcare providers, more people
are embracing their bodies and challenging the notion that there
are only two rigid ways to be human.

CONCLUSION: EMBRACING BIOLOGICAL DIVERSITY

The  anatomy  of  a  human  hermaphrodite  is  not  a  single,  fixed
state but a testament to the remarkable complexity of human
biology.  From  ovotesticular  DSD,  where  both  ovarian  and

testicular tissue coexist, to the hormonal disruptions of CAH and
AIS,  these  variations  demonstrate  that  sex  development  is  a
multi-step process where many things can unfold differently. The
outdated term "hermaphrodite" fails to capture this nuance and
carries  a  heavy  historical  stigma.  By  understanding  the
underlying  genetics,  hormones,  and  anatomical  spectrum,  we
move away from a simplistic  binary view and toward a more
accurate  and  compassionate  appreciation  of  human diversity.
Ultimately, the most important aspect of an individual's anatomy
is  not  whether  it  fits  a  predetermined  mold,  but  that  they  are
healthy,  supported,  and empowered to  live  authentically.  The
science of DSD reminds us that nature does not draw rigid lines,
and our understanding of human sexuality and anatomy must be
as fluid and comprehensive as the biology itself.


