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Chapter 1

Human body

“Physiologies” redirects here.  For other uses,

Physiology.

see

The human body is the entire structure of a human be-
ing and comprises a head, neck, trunk (which includes
the thorax and abdomen), arms and hands, legs and feet.
Every part of the body is composed of various types of
cell.l!

At maturity, the estimated average number of cells in the
body is given as 37.2 trillion. This number is stated to
be of partial data and to be used as a starting point for
further calculations. The number given is arrived at by
totalling the cell numbers of all the organs of the body
and cell types.”?! The composition of the human body
is made up of a number of certain elements including
carbon, calcium and phosphorus.

The study of the human body involves anatomy and
physiology. The human body can show anatomical non-
pathological anomalies known as variations which need to
be able to be recognised. Physiology focuses on the sys-
tems and their organs of the human body and their func-
tions. Many systems and mechanisms interact in order to
maintain homeostasis.

1.1 Structure

Further information: Anatomy, Body proportions and
Anatomical terminology
Skeletal structure frames the overall shape of the body

Dorsal
b

ody
cavity

[ Venteal body

cavity
(both thosacic and
abdominopelvic
cavities)

Lateral view

Anterior view

Cavities of human body

and does not alter much over a lifetime. General body
shape (and female body shape) is influenced by the dis-
tribution of muscle and fat tissue and is also affected by
various hormones. The average height of an adult male
human (in developed countries) is about 1.7-1.8 m (5'7”
to 5'11”) and the adult female is about 1.6—1.7 m (5'2” to
5'7”) .13 Height is largely determined by genes and diet.
Body type and composition are influenced by factors such
as genetics, diet, and exercise.

The human body has several body cavities the largest
of which is the abdominopelvic cavity. These cavities
house the various body organs including the spinal cord
which also accommodates the production and flow of
cerebrospinal fluid in the ventricular system of the brain.

Many other smaller cavities exist throughout the body
called sinuses, which have varied functions. Sinuses in
general usage refers to the paranasal sinuses which are in-
volved in the condition sinusitis. The paranasal sinuses are
four pairs of vital air-cavities in the cranial bones. These
air-filled spaces are paired between the eyes, above the
eyes, deeper behind the eyes and around the nasal cavity.

1.1.1 Composition

Main article: Composition of the human body
The average adult body contains between 5 and 5% litres

Others Element Symbol | Percentage in

Body
Oxygen 65.0
S —Mirogen o =

Sodium Na 02
Ghlorine cl 02
Magnesium Mg (X

o

) c
Hydrogen —L& 10% ‘\k Hydrogen H 2.5
) Nitragen N 32
J A /\ Calcium Ca 15

Carbon —r | ) aee ( \

‘ / l Phosphorus. P 1.0
/ { fl =7 Potassium K 04
‘LLU \ \L Sullur s 0.3

Trace elemonts include boron (B), ehromiur (Cr).
cam (Col, copper (Cu), Hucrmu(FJ odine (u

(Fe), manganese (W), molybdenum (Mo
Solonium (sq silicon {Si), 1in (S}, vanagium (V)
and zin (Zn

less than 1.0

The main elements that compose the human body are shown from
most abundant to least abundant.

of blood and approximately 10 litres of interstitial fluid.

The composition of the human body can be referred to in
terms of its water content, elements content, tissue types
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or material types. The adult human body contains ap-
proximately 60% water, and so makes up a significant
proportion of the body, both in terms of weight and vol-
ume. Water content can vary from a high 75% in a new-
born infant to a lower 45% in an obese person. (These
figures are necessarily statistical averages).

The vast majority of cells in the human body are not
human at all; rather they are of bacteria, archaea, and
methanogens such as Methanobrevibacter smithii. The
largest proportion of these form the gut flora. The whole
population of microbiota include microorganisms of the
skin and other body parts and this altogether is termed as
the human microbiome.

The proportions of the elements of the body can be re-
ferred to in terms of the main elements, minor ones
and trace elements. Material type may also be referred
to as including water, protein, connective tissue, fats,
carbohydrates and bone.

1.1.2 Human anatomy

Further information: Head and neck anatomy and Nail
(anatomy)

Human anatomy (gr. dvatoula, “dissection”, from
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Anatomical study by Leonardo da Vinci

ava, “up”, and Téuvew, “cut”) is primarily the scien-
tific study of the morphology of the human body.*!
Anatomy is subdivided into gross anatomy and micro-
scopic anatomy (histology)!*! Gross anatomy (also called

CHAPTER 1. HUMAN BODY

topographical anatomy, regional anatomy, or anthropo-
tomy) is the study of anatomical structures that can be
seen by the naked eye.[*! Microscopic anatomy involves
the use of microscopes to study minute anatomical struc-
tures, and is the field of histology which studies the or-
ganization of tissues at all levels, from cell biology (pre-
viously called cytology), to organs.”! Anatomy, human
physiology (the study of function), and biochemistry (the
study of the chemistry of living structures) are comple-
mentary basic medical sciences that are generally taught
together (or in tandem) to students studying medicine.

Fia. 52.— Front view of the viscera. u,
spleen; b, heart; d, diaphragm; e, liver;
g, lung; A, stomach; ¢, large intestine;
j small intestine; %, bladder.

Front view of viscera

In some of its facets human anatomy is closely related to
embryology, comparative anatomy and comparative em-
bryology,*! through common roots in evolution; for ex-
ample, much of the human body maintains the ancient
segmental pattern that is present in all vertebrates with
basic units being repeated, which is particularly obvious
in the vertebral column and in the ribcage, and which can
be traced from the somitogenesis stage in very early em-
bryos.

Generally, physicians, dentists, physiotherapists, nurses,
paramedics, radiographers, and students of certain
biological sciences, learn gross anatomy and microscopic
anatomy from anatomical models, skeletons, textbooks,
diagrams, photographs, lectures, and tutorials. The study
of microscopic anatomy (or histology) can be aided by
practical experience in examining histological prepara-
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tions (or slides) under a microscope; and in addition,
medical and dental students generally also learn anatomy
with practical experience of dissection and inspection of
cadavers (corpses). A thorough working knowledge of
anatomy is required for all medical doctors, especially
surgeons, and doctors working in some diagnostic spe-
cialities, such as histopathology and radiology.

Human anatomy, physiology, and biochemistry are basic
medical sciences, generally taught to medical students in
their first year at medical school. Human anatomy can be
taught regionally or systemically;*! that is, respectively,
studying anatomy by bodily regions such as the head and
chest, or studying by specific systems, such as the nervous
or respiratory systems. The major anatomy textbook,
Gray’s Anatomy, has recently been reorganized from a
systems format to a regional format, in line with modern
teaching.[>1(6]

Anatomical variations

Further information: List of anatomical variations

In human anatomy, the term anatomical variation refers
to a non-pathologic anatomic structure that is different
from the norm. The possible anatomic variations in each
organ and its arterial and venous supply must be known
by physicians, such as surgeons or radiologists, in order
to identify them. Unlike congenital anomalies, anatomic
variations are typically inconsequential and do not con-
stitute a disorder. Accessory muscles are rare anatomical
duplicates of muscle that can occur and only require treat-
ment where function is impaired. The accessory soleus
muscle in the ankle is one such variation and one which
does not need to be rectified.””!®! Another more common
variation found in around ten per cent of the population
is the accessory spleen.!”!

1.1.3 Human physiology

Main article: Physiology

Human physiology is the science of the mechanical,
physical, bioelectrical, and biochemical functions of hu-
mans in good health, their organs, and the cells of which
they are composed. Physiology focuses principally at the
level of organs and systems. Most aspects of human phys-
iology are closely homologous to corresponding aspects
of animal physiology, and animal experimentation has
provided much of the foundation of physiological knowl-
edge. Anatomy and physiology are closely related fields
of study: anatomy, the study of form, and physiology, the
study of function, are intrinsically related and are studied
in tandem as part of a medical curriculum.

The study of how physiology is altered in disease is
pathophysiology.

1.1.4 Systems

See also: List of systems of the human body

The human body consists of many interacting systems.
Each system contributes to the maintenance of homeosta-
sis, of itself, other systems, and the entire body. A system
consists of two or more organs, which are functional col-
lections of tissue. Systems do not work in isolation, and
the well-being of the person depends upon the well-being
of all the interacting body systems. Some combining sys-
tems are referred to by their joint names such as the ner-
vous system and the endocrine system known together as
the neuroendocrine system.

1.1.5 Homeostasis

The term homeostasis refers to a system that regulates
its internal environment and maintains a stable, relatively
constant condition; such as maintaining an equal temper-
ature, or acid balance pH. This is required for the body
to function properly. Without a relatively constant pH,
temperature, blood flow, and position, survival would be
impossible.

Many interacting systems and mechanisms act to main-
tain the human’s internal environment. The nervous sys-
tem receives information from the body and transmits this
to the brain via neurotransmitters. The endocrine sys-
tem may release hormones to help regulate blood pres-
sure and volume. Cell metabolism may help to maintain
the blood’s pH.

1.2 Society and culture

Further information: History of anatomy, History of
medicine and History of physiology

1.2.1 Depiction

Anatomy has become a key part of the visual arts. Basic
concepts of how muscles and bones function and change
with movement are vital in drawing, painting or ani-
mating a human figure. Many books (such as “Human
Anatomy for Artists: The Elements of Form™) have been
written as guides to drawing the human body anatomi-
cally correctly.!'* Leonardo da Vinci sought to improve
his art through a better understanding of human anatomy.
In the process he advanced both human anatomy and its
representation in art.
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Image of two facing pages of text with woodcuts of naked male
and female figures. “Epitome” by Andreas Vesalius, fol. 10b and
11a. HMD Collection, WZ 240 V575dhZ 1543.

Because the structure of living organisms is complex,
anatomy is organized by levels, from the smallest compo-
nents of cells to the largest organs and their relationship
to others.

1.2.2 Appearance

Main article: Human physical appearance

1.2.3 History of anatomy

The history of anatomy has been characterized, over a
long period of time, by an ongoing, developing under-
standing of the functions of organs and structures in
the human body. Methods have advanced dramatically,
from the simple examination by dissection of animals and
cadavers (corpses), to the development and use of the mi-
croscope, to the far more technological advances of the
electron microscope and other complex techniques devel-
oped since the beginning of the 20th century. During the
19th and early 20th centuries it was the most prominent
biological field of scientific study. 1!

1.2.4 History of physiology

Main article: History of physiology

The study of human physiology dates back to at least 420
B.C. and the time of Hippocrates, the father of west-
ern medicine.['® The critical thinking of Aristotle and
his emphasis on the relationship between structure and
function marked the beginning of physiology in Ancient
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Greece, while Claudius Galenus (c. 126-199 A.D.),
known as Galen, was the first to use experiments to probe
the function of the body. Galen was the founder of exper-
imental physiology.!”! The medical world moved on from
Galenism only with the appearance of Andreas Vesalius
and William Harvey.[!8!

Following from the Middle Ages, the Renaissance
brought an increase of physiological research in the
Western world that triggered the modern study of
anatomy and physiology. Andreas Vesalius was an author
of one of the most influential books on human anatomy,
De humani corporis fabrica.'”! Vesalius is often re-
ferred to as the founder of modern human anatomy.>!
Anatomist William Harvey described the circulatory sys-
tem in the 17th century,”?!! demonstrating the fruitful
combination of close observations and careful experi-
ments to learn about the functions of the body, which was
fundamental to the development of experimental physi-
ology. Herman Boerhaave is sometimes referred to as
a father of physiology due to his exemplary teaching in
Leiden and textbook Institutiones medicae (1708).

In the 18th century, important works in this field were
done by Pierre Cabanis, a French doctor and physiologist.

In the 19th century, physiological knowledge began to ac-
cumulate at a rapid rate, in particular with the 1838 ap-
pearance of the Cell theory of Matthias Schleiden and
Theodor Schwann. It radically stated that organisms are
made up of units called cells. Claude Bernard's (1813—
1878) further discoveries ultimately led to his concept of
milieu interieur (internal environment), which would later
be taken up and championed as "homeostasis" by Amer-
ican physiologist Walter Cannon (1871-1945).

In the 20th century, biologists also became interested in
how organisms other than human beings function, even-
tually spawning the fields of comparative physiology and
ecophysiology.[??! Major figures in these fields include
Knut Schmidt-Nielsen and George Bartholomew. Most
recently, evolutionary physiology has become a distinct
subdiscipline.??!

The biological basis of the study of physiology, integra-
tion refers to the overlap of many functions of the systems
of the human body, as well as its accompanied form. It is
achieved through communication that occurs in a variety
of ways, both electrical and chemical.

In terms of the human body, the endocrine and nervous
systems play major roles in the reception and transmission
of signals that integrate function. Homeostasis is a major
aspect with regard to the interactions in the body.

1.3 See also
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1.6 External links

e Media related to Human body at Wikimedia Com-
mons

e The dictionary definition of body at Wiktionary
e Human Physiology at Wikibooks
e Human Physiology textbook at Wikibooks

e The Book of Humans (from the early 18th century)
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Chapter 2

Anatomical terminology

Anatomists and health care providers use anatomical
terminology and medical terminology intermittently.
These languages can be bewildering to the uninitiated,
however the purpose of this language is not to confuse,
but rather to increase precision and reduce medical er-
rors. For example, is a scar “above the wrist” located on
the forearm two or three inches away from the hand? Or
is it at the base of the hand? Is it on the palm-side or back-
side? By using precise anatomical terminology, ambigu-
ity is eliminated. Anatomical terms derive from Ancient
Greek and Latin words, and because these languages are
no longer used in everyday conversation, the meaning of
their words does not change.!!)

The current international standard is the Terminologia
Anatomica.

2.1 Anatomical vocabulary

Further information: International scientific vocabulary
and Medical terminology

Anatomical terms are made up of roots, prefixes, and
suffixes. The root of a term often refers to an organ,
tissue, or condition, whereas the prefix or suffix of-
ten describes the root. For example, in the disorder
hypertension, the prefix “hyper-" means “high” or “over,”
and the root word “tension” refers to pressure, so the word
“hypertension” refers to abnormally high blood pressure.
The roots, prefixes and suffixes are often derived from
Greek or Latin, and often quite dissimilar from their
English-language variants.[!!

Latin names of structures such as musculus biceps brachii
can be split up and refer to, musculus for muscle, biceps
for “two-headed”, brachii as in the brachial region of the
arm.

The first word tells us what we are speaking about, the
second describes it, and the third points to location.

2.2 Relative location

Main article: Anatomical terms of location
Anatomical terminology is often chosen to highlight the
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relative location of body structures. For instance, an
anatomist might describe one band of tissue as “inferior
to” another or a physician might describe a tumor as “su-
perficial to” a deeper body structure. Terms are used to
define the relative location of body structures in a body
that is positioned in the anatomical position, which is
standing, feet apace, with palms forward and thumbs fac-
ing outwards.[!!

To further increase precision, anatomists standardize the
way in which they view the body. Just as maps are nor-
mally oriented with north at the top, the standard body
“map,” or anatomical position, is that of the body stand-
ing upright, with the feet at shoulder width and parallel,
toes forward. The upper limbs are held out to each side,
and the palms of the hands face forward. Using the stan-
dard anatomical position reduces confusion. It does
not matter how the body being described is oriented, the
terms are used as if it is in anatomical position. For ex-
ample, a scar in the “anterior (front) carpal (wrist) re-
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gion” would be present on the palm side of the wrist. The
term “anterior” would be used even if the hand were palm
down on a table.[!!

When anatomists refer to the right and left of the body, it
is in reference to the right and left of the subject, not the
right and left of the observer. When observing a body
in the anatomical position, the left of the body is on the
observer’s right, and vice versa.

These standardized terms avoid confusion. Examples of
terms include:?1*#

e Anterior and posterior, which describe structures at
the front (anterior) and back (posterior) of the body.
For example, the toes are anterior to the heel, and
the popliteus is posterior to the patella.

o Superior and inferior, which describe a position
above (superior) or below (inferior) another part of
the body. For example, the orbits are superior to the
oris, and the pelvis is inferior to the abdomen.

e Proximal and distal, which describe a position that is
closer (proximal) or further (distal) from the trunk
of the body. For example, the shoulder is proximal
to the arm, and the foot is distal to the knee.

e Superficial and deep, which describe structures that
are closer to (superficial) or further from (deep) the
surface of the body. For example, the skin is su-
perficial to the bones, and the brain is deep to the
skull. Sometimes profound is used synonymously
with deep.

e Medial and lateral, which describe a position that is
closer to (medial) or further from (lateral) the mid-
line of the body. For example, the nose is medial to
the eyes, and the thumb is lateral to the other fingers.

e Ventral and Dorsal, which describe structures de-
rived from the front (ventral) and back (dorsal) of
the embryo, before limb rotation.

e Cranial and caudal, which describe structures close
to the top of the skull (cranial), and towards the bot-
tom of the body (caudal).

e Occasionally, sinister for left, and dexter for right are
used.

2.2.1 Skull and brain

Different terms are used when it comes to the skull in
compliance with its embryonic origin and its tilted posi-
tion compared to in other animals.

e Rostral refers to proximity to the front of the
nose, and is particularly used when describing the
skull.121#
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Rostral

Caudal

The skull uses different terminology, due to its embryonic origin
of neuraxis.

2.2.2 Arm

When speaking of the arm different terminology is of-
ten used, to account for the supination action of the arm.
Therefore the terms ventral for anterior and dorsal for
posterior are used preferentially. Aside from this addi-
tional terms are employed:

o Radial referring to the radius bone, seen laterally in
the anatomical position.

o Ulnar referring to the ulna bone, medially positioned
when in the anatomical position.

2.3 Planes

Main article: Anatomical plane

Anatomy is often described in planes, referring to two-
dimensional sections of the body. A section is a two-
dimensional surface of a three-dimensional structure that
has been cut. A plane is an imaginary two-dimensional
surface that passes through the body. Three planes are
commonly referred to in anatomy and medicine:!?!

o The sagittal plane is the plane that divides the body
or an organ vertically into right and left sides. If this
vertical plane runs directly down the middle of the
body, it is called the midsagittal or median plane. If
it divides the body into unequal right and left sides,
it is called a parasagittal plane, or less commonly a
longitudinal section.

e The frontal plane is the plane that divides the body
or an organ into an anterior (front) portion and a pos-
terior (rear) portion. The frontal plane is often re-
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Sagittal ——

plane Frontal
(coronal)
plane
Transverse
plane

The three anatomical planes of the body: the sagital, transverse
(or horizontal), frontal planes.

coronal plane, Wi in corona,
ferredtoasa 1 pl following Latin
which means “crown”.

e The transverse plane is the plane that divides the
body or organ horizontally into upper and lower por-
tions. Transverse planes produce images referred to
as cross sections.

2.4 Functional state

Anatomical terms may be used to describe the functional
state of an organ:

e Anastomoses refers to the connection between two
structures previously branched out, such as blood
vessels or leaf veins.

e Patent, meaning a structure such as an artery or
vein that abnormally remains open, such as a patent
ductus arteriosus, referring to the ductus arterio-
sus which normally becomes ligamentum arteriosum
within three weeks of birth.

e Visceral and parietal’ describe structures that relate
to an organ (visceral), or the wall of the cavity that
the organ is in (parietal). For example, the parietal
peritoneum surrounds the abdominal cavity.

e Paired, referring to a structure that is present on both
sides of the body. For example, the hands are paired
structures.

2.5 Regions

Main article: List of human anatomical regions

A body that is lying down is described as either prone
or supine. Prone describes a face-down orientation,
and supine describes a face up orientation. These terms
are sometimes used in describing the position of the
body during specific physical examinations or surgical
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The human body is shown in anatomical position in an anterior
view and a posterior view. The regions of the body are labeled
in boldface.

The human body’s numerous regions have specific terms
to help increase precision.  Notice that the term
“brachium” or “arm” is reserved for the “upper arm” and
“antebrachium” or “forearm” is used rather than “lower
arm.” Similarly, “femur” or “thigh” is correct, and “leg”
or “crus” is reserved for the portion of the lower limb be-
tween the knee and the ankle.!!!

2.5.1 Landmarks

When describing the position of anatomical structures,
landmarks may be used to describe location. These land-
marks may include structures, such as the umbilicus or
sternum, or anatomical lines, such as the midclavicular
line from the centre of the clavicle. The cephalon or
cephalic region refers to the head. This area is further
differentiated into the cranium (skull), facies (face), frons
(forehead), oculus (eye area), auris (ear), bucca (cheek),
nausus (nose), oris (mouth), and mentis (chin). The neck
area is called the cervicis or cervical region.

2.5.2 Body cavities

Main article: Body cavity
Anatomical structures are often described in terms of the
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cavity in which they reside. The body maintains its inter-
nal organization by means of membranes, sheaths, and
other structures that separate compartments. The dor-
sal (posterior) cavity and the ventral (anterior) cavity are
the largest body compartments. These cavities contain
and protect delicate internal organs, and the ventral cav-
ity allows for significant changes in the size and shape of
the organs as they perform their functions. The lungs,
heart, stomach, and intestines, for example, can expand
and contract without distorting other tissues or disrupting
the activity of nearby organs.!!

The ventral cavity includes the thoracic and ab-
dominopelvic cavities and their subdivisions. The dor-
sal cavity includes the cranial and spinal cavities. This
illustration shows a lateral and anterior view of the body
and highlights the body cavities with different colors.!!)

e The cranial cavity is a large, bean-shaped cavity fill-
ing most of the upper skull where the brain is lo-
cated.

e The vertebral cavity is a very narrow, thread-like
cavity running from the cranial cavity down the en-
tire length of the spinal cord.

Together the cranial cavity and vertebral cavity can be
referred to as the dorsal body cavity. In the posterior
(dorsal) cavity, the cranial cavity houses the brain, and
the spinal cavity (or vertebral cavity) encloses the spinal
cord. Just as the brain and spinal cord make up a contin-
uous, uninterrupted structure, the cranial and spinal cav-
ities that house them are also continuous. The brain and
spinal cord are protected by the bones of the skull and
vertebral column and by cerebrospinal fluid, a colorless
fluid produced by the brain, which cushions the brain and
spinal cord within the posterior (dorsal) cavity.[!!

The thoracic cavity consists of three cavities that fill the
interior area of the chest.

e The two pleural cavities are situated on both sides
of the body, anterior to the spine and lateral to the
breastbone.

e The superior mediastinum is a wedge-shaped cav-
ity located between the superior regions of the two

CHAPTER 2. ANATOMICAL TERMINOLOGY

thoracic cavities.

e The pericardial cavity within the mediastinum is lo-
cated at the center of the chest below the superior
mediastinum. The pericardial cavity roughly out-
lines the shape of the heart.

The diaphragm divides the thoracic and the abdominal
cavities. The abdominal cavity occupies the entire lower
half of the trunk, anterior to the spine. Just under the
abdominal cavity, anterior to the buttocks, is the pelvic
cavity. The pelvic cavity is funnel shaped and is located
inferior and anterior to the abdominal cavity. Together
the abdominal and pelvic cavity can be referred to as the
abdominopelvic cavity while the thoracic, abdominal, and
pelvic cavities together can be referred to as the ventral
body cavity.[!! Subdivisions of the Posterior (Dorsal) and
Anterior (Ventral) Cavities The anterior (ventral) cavity
has two main subdivisions: the thoracic cavity and the
abdominopelvic cavity. The thoracic cavity is the more
superior subdivision of the anterior cavity, and it is en-
closed by the rib cage. The thoracic cavity contains the
lungs and the heart, which is located in the mediastinum.
The diaphragm forms the floor of the thoracic cavity and
separates it from the more inferior abdominopelvic cav-
ity. The abdominopelvic cavity is the largest cavity in
the body. Although no membrane physically divides the
abdominopelvic cavity, it can be useful to distinguish be-
tween the abdominal cavity, the division that houses the
digestive organs, and the pelvic cavity, the division that
houses the organs of reproduction.!!!

2.5.3 Abdomen
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Abdominal regions are used for example to localize pain.

Main article: Abdomen

To promote clear communication, for instance about the
location of a patient’s abdominal pain or a suspicious
mass, health care providers typically divide up the cav-
ity into either nine regions or four quadrants.!"’

Quadrants

The abdomen may be divided into four quadrants, more
commonly used in medicine, subdivides the cavity with
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one horizontal and one vertical line that intersect at the
patient’s umbilicus (navel).. The right upper quadrant
(RUQ) includes the lower right ribs, right side of the
liver, and right side of the transverse colon. The left up-
per quadrant (LUQ) includes the lower left ribs, stomach,
spleen, and upper left area of the transverse colon. The
right lower quadrant (RLQ) includes the right half of the
small intestines, ascending colon, right pelvic bone and
upper right area of the bladder. The left lower quadrant
(LLQ) contains the left half of the small intestine and left
pelvic bone.[!!

Regions

The more detailed regional approach subdivides the cav-
ity with one horizontal line immediately inferior to the
ribs and one immediately superior to the pelvis, and two
vertical lines drawn as if dropped from the midpoint of
each clavicle, resulting in nine regions. The upper right
square is the right hypochondriac region and contains the
base of the right ribs. The upper left square is the left
hypochondriac region and contains the base of the left
ribs. The epigastric region is the upper central square and
contains the bottom edge of the liver as well as the upper
areas of the stomach. The diaphragm curves like an up-
side down U over these three regions. The central right
region is called the right lumbar region and contains the
ascending colon and the right edge of the small intestines.
The central square contains the transverse colon and the
upper regions of the small intestines. The left lumbar re-
gion contains the left edge of the transverse colon and the
left edge of the small intestine. The lower right square is
the right iliac region and contains the right pelvic bones
and the ascending colon. The lower left square is the
left iliac region and contains the left pelvic bone and the
lower left regions of the small intestine. The lower cen-
tral square contains the bottom of the pubic bones, upper
regions of the bladder and the lower region of the small
intestine.[!)

2.5.4 Membranes

Main article: Serous membrane
A serous membrane (also referred to as a serosa) is a thin

Visceral
pericardium

Pericardial
cavity

Parietal
pericardium

Air space

Balloon

Serous membrane

membrane that covers the walls of organs in the thoracic
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and abdominal cavities. The serous membranes have two
layers; parietal and visceral, surrounding a fluid filled
space.['l The visceral layer of the membrane covers the
organ (the viscera), and the parietal layer lines the walls of
the body cavity (pariet- refers to a cavity wall). Between
the parietal and visceral layers is a very thin, fluid-filled
serous space, or cavity.l'! An example of a serous cavities
include the pericardium, which surrounds the heart.[!!

2.6 Movement

Main article: Anatomical terms of motion
Joints, especially synovial joints allow the body a tremen-

[

Anguiar mavoments: fiogan (6) Angular mowemonts: absuction, addudtion,
and exansion of the vansbral and circumduction of the Upper fim at the

1) Rotatian of the head, nock, and lowos el

dous range of movements. Each movement at a synovial
joint results from the contraction or relaxation of the mus-
cles that are attached to the bones on either side of the
articulation. The type of movement that can be produced
at a synovial joint is determined by its structural type.

Movement types are generally paired, with one being the
opposite of the other. Body movements are always de-
scribed in relation to the anatomical position of the body:
upright stance, with upper limbs to the side of body and
palms facing forward.!!!

2.6.1 General movements

2.6.2 General motion

Terms describing motion in general include:

e Flexion and Extension, which refer to a movement
that decreases (flexion) or increases (extension) the
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angle between body parts. For example, when
standing up, the knees are extended.

o Abduction and adduction refers to a motion that pulls
a structure away from (abduction) or towards (ad-
duction) the midline of the body or limb. For exam-
ple, a star jump requires the legs to be abducted.

e Internal rotation (or medial rotation) and External
rotation (or lateral rotation) refers to rotation to-
wards (internal) or away from (external) the center
of the body. For example, the asana posture in yoga
requires the legs to be externally rotated.

e FElevation and Depression refer to movement in a su-
perior (elevation) or inferior (depression) direction.
Primarily refers to movements involving the scapula
and mandible.

2.6.3 Special motions of the hands and feet

These terms refer to movements that are regarded as
unique to the hands and feet:31 990-7

o Dorsiflexion and Plantarflexion refers to flexion (dor-
siflexion) or extension of the foot at the ankle. For
example, plantarflexion occurs when pressing the
brake pedal of a car.

o Palmarflexion and dorsiflexion refer to movement of
the flexion (palmarflexion) or extension (dorsiflex-
ion) of the hand at the wrist. For example, prayer is
often conducted with the hands dorsiflexed.

e Pronation and Supination refer to rotation of the
forearm or foot so that in the anatomical position
the palm or sole is facing anteriorly (supination) or
posteriorly (pronation) rotation of the forearm. For
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example, a person skiing must pronate their arms in
order to grasp the skis.

e FEversion and Inversion refer to movements that tilt
the sole of the foot away from (eversion) or towards
(inversion) the midline of the body.

2.6.4 Other special motions

Other terms include:

o Anterograde and Retrograde flow, refers to move-
ment of blood or other fluids in a normal (antero-
grade) or abnormal (retrograde) direction.

e Protraction and Retraction refer to an anterior (pro-
traction) or posterior (retraction) movement of the
arm at the shoulders.

o Circumduction refers to the circular (or, more pre-
cisely, conical) movement of a body part, such as
a ball-and-socket joint or the eye. It consists of a
combination of flexion, extension, adduction, and
abduction. “Windmilling” the arms or rotating the
hand from the wrist are examples of circumductive
movement.

e Opposition — A motion involving a grasping of the
thumb and fingers.

e Reposition — To release an object by spreading the
fingers and thumb.

e Reciprocal motion of a joint — Alternating motion
in opposing directions, such as the elbow alternating
between flexion and extension.

e Protrusion and Retrusion are sometimes used to de-
scribe the anterior (protrusion) and posterior (retru-
sion) movement of the jaw.

e Occlusion is the action of closing one’s jaw, the act
in which teeth touch teeth. May also be referred to
as elevation of the mandible.

2.6.5 Muscles

Main article: Muscle

Muscle action that moves the axial skeleton work over a
joint with an origin and insertion of the muscle on respec-
tive side. The insertion is on the bone deemed to move to-
wards the origin during muscle contraction. Muscles are
often present that engage in several actions of the joint;
able to perform for example both flexion and extension
of the forearm as in the biceps and triceps respectively.!!]
This is not only to be able to revert actions of muscles,
but also brings on stability of the actions though muscle
coactivation.
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Biceps brachii
(prime mover)

Brachioradialis
(synergist)

Biceps brachii
(dissected)

Brachialis
(synergist)

Brachioradialis

The biceps brachii flex the lower arm. The brachoradialis, in the
forearm, and brachialis, located deep to the biceps in the upper
arm, are both synergists that aid in this motion.

Agonist and antagonist muscles

Further information: Agonist and Antagonist

The muscle performing an action is the agonist, while the
muscle which contraction brings about an opposite ac-
tion is the antagonist. For example an extension of the
lower arm is performed by the triceps as the agonist and
the biceps as the antagonist (which contraction will per-
form flexion over the same joint). Muscles that work to-
gether to perform the same action are called synergists.
In the above example synergists to the biceps can be the
brachioradialis and the brachialis muscle.!!)

Skeletal and smooth muscle

Main article: Gross anatomy of muscles

The gross anatomy of a muscle is the most important in-
dicator of its role in the body. One particularly important
aspect of gross anatomy of muscles is pennation or lack
thereof. In most muscles, all the fibers are oriented in the
same direction, running in a line from the origin to the in-
sertion. In pennate muscles, the individual fibers are ori-
ented at an angle relative to the line of action, attaching
to the origin and insertion tendons at each end. Because
the contracting fibers are pulling at an angle to the overall
action of the muscle, the change in length is smaller, but
this same orientation allows for more fibers (thus more
force) in a muscle of a given size. Pennate muscles are
usually found where their length change is less important
than maximum force, such as the rectus femoris.!¥

Skeletal muscle is arranged in discrete muscles, an ex-
ample of which is the biceps brachii. The tough, fibrous
epimysium of skeletal muscle is both connected to and
continuous with the tendons. In turn, the tendons connect
to the periosteum layer surrounding the bones, permitting
the transfer of force from the muscles to the skeleton. To-

13

Orbicularis oris

Deltoid

Mulipennate

Extensor digitorum
(posterior view)

To origin

Parallel- Bally

fusiform Unipennate

Toinsartion ——
Rectus femoris.

Bipennate ﬂﬁ\ﬁ%

7
I

Sartorius

ST
\\b \}Vf :

\:

f

(.

The skeletal muscles of the body typically come in seven different
general shapes. This figure shows the human body with the major
muscle groups labeled.

gether, these fibrous layers, along with tendons and liga-
ments, constitute the deep fascia of the body.™!

2.6.6 Joints

Main article: Joint

Movement is not limited to only synovial joints, although
they allow for most freedom. Muscles also run over
symphysis, which allow for movement in for example
the vertebral column by compression of the intervertebral
discs. Additionally, synovial joints can be divided into
different types, depending on their axis of movement.

2.7 Anatomical variation
Main article: Human body § Anatomical variations

The term anatomical variation is used to refer to a differ-
ence in anatomical structures that is not regarded as a dis-
ease. Many structures vary slightly between people, for
example muscles that attach in slightly different places.
For example, the presence or absence of the palmaris
longus tendon. Anatomical variation is unlike congenital
anomalies, which are considered a disorder.

2.8 History

International morphological terminology is used by the
colleges of medicine and dentistry and other areas of
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the health sciences. It facilitates communication and ex-
changes between scientists from different countries of
the world and it is used daily in the fields of research,
teaching and medical care. The international morpho-
logical terminology refers to morphological sciences as
a biological sciences' branch. In this field, the form and
structure are examined as well as the changes or devel-
opments in the organism. It is descriptive and functional.
Basically, it covers the gross anatomy and the microscopic
(histology and cytology) of living beings. It involves both
development anatomy (embryology) and the anatomy of
the adult. It also includes comparative anatomy between
different species. The vocabulary is extensive, varied and
complex, and requires a systematic presentation.

Within the international field, a group of experts re-
views, analyzes and discusses the morphological terms
of the structures of the human body, forming today’s
Terminology Committee (FICAT) from the International
Federation of Associations of Anatomists (IFAA).I6] Tt
deals with the anatomical, histological and embryologic
terminology.

In the Latin American field, there are meetings
called Iberian Latin American Symposium Terminology
(SILAT), where a group of experts of the Pan American
Association of Anatomy (PAA)!"! that speak Spanish and
Portuguese, disseminates and studies the international
morphological terminology.

2.9 Additional images

e Older image of; Parts of the Human Body. Posterior
and anterior view. From the 1933 Morris’ Human
Anatomy.

e Human body features displayed on bodies on which
body hair and male facial hair has been removed

2.10 See also

e Anthropometry

e Functional movement

e Histology - also known as Microscopic anatomy
e International scientific vocabulary

e Kinesiology

e Terminologia Anatomica

e Terminologia Anatomica

e Nomina Anatomica

e Terminologia Embryologica

e Terminologia Histologica
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Chapter 3

Human skeleton

“Bone structure” and “Skeletal system” redirect here.
For the skeletal system in other animals, see Skeleton.

The human skeleton is the internal framework of the
body. It is composed of 270 bones at birth!!!1213] _ this
total decreases to 206 bones by adulthood after some
bones have fused together. The bone mass in the skele-
ton reaches maximum density around age 30. The human
skeleton can be divided into the axial skeleton and the
appendicular skeleton. The axial skeleton is formed by
the vertebral column, the rib cage and the skull. The ap-
pendicular skeleton, which is attached to the axial skele-
ton, is formed by the pectoral girdle, the pelvic girdle and
the bones of the upper and lower limbs.

The human skeleton serves six major functions; support,
movement, protection, production of blood cells, storage
of ions and endocrine regulation.

The human skeleton is not as sexually dimorphic as that
of many other primate species, but subtle differences be-
tween sexes in the morphology of the skull, dentition, long
bones, and pelves exist. In general, female skeletal ele-
ments tend to be smaller and less robust than correspond-
ing male elements within a given population. The human
female pelvis is also different from that of males in or-
der to facilitate child birth. Unlike most other primates,
human males do not have penile bones.*!

3.1 Divisions

3.1.1 Axial skeleton

Main article: Axial skeleton

The axial skeleton (80 bones) is formed by the vertebral
column (32-34 bones; the number of the vertebrae differs
from human to human as the lower 2 parts, sacral and
coccygeal bone may vary in length), the rib cage (12 pairs
of ribs and the sternum), and the skull (22 bones and 7
associated bones).

The upright posture of humans is maintained by the ax-
ial skeleton, which transmits the weight from the head,
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the trunk, and the upper extremities down to the lower
extremities at the hip joints. The bones of the spine are
supported by many ligaments. The erectors spinae mus-
cles are also supporting and are useful for balance.

A human is able to survive with just the axial portion of
their skeleton.

3.1.2 Appendicular skeleton

Main article: Appendicular skeleton

The appendicular skeleton (126 bones) is formed by the
pectoral girdles, the upper limbs, the pelvic girdle or
pelvis, and the lower limbs. Their functions are to make
locomotion possible and to protect the major organs of
digestion, excretion and reproduction.

3.2 Functions

The skeleton serves six major functions; support, move-
ment, protection, production of blood cells, storage of
minerals and endocrine regulation.

3.2.1 Support

The skeleton provides the framework which supports
the body and maintains its shape. The pelvis, associ-
ated ligaments and muscles provide a floor for the pelvic
structures. Without the rib cages, costal cartilages, and
intercostal muscles, the lungs would collapse.

3.2.2 Movement

The joints between bones allow movement, some allow-
ing a wider range of movement than others, e.g. the ball
and socket joint allows a greater range of movement than
the pivot joint at the neck. Movement is powered by
skeletal muscles, which are attached to the skeleton at var-
ious sites on bones. Muscles, bones, and joints provide
the principal mechanics for movement, all coordinated
by the nervous system.
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A human skeleton on exhibit at The Museum of Osteology, Ok-
lahoma City, Oklahoma

3.2.3 Protection

The skeleton helps protect our many vital internal organs
from being damaged.

o The skull protects the brain, the eyes, and the middle
and inner ears.

e The vertebrae protect the spinal cord.

e The rib cage, spine, and sternum protect the lungs,
heart and major blood vessels.

e The clavicle and scapula protect the shoulder.

e The ilium and spine protect the digestive and uro-
genital systems and the hip.

e The patella and the ulna protect the knee and the
elbow respectively.

o The carpals and tarsals protect the wrist and ankle
respectively.
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3.2.4 Blood cell production

The skeleton is the site of haematopoiesis, the develop-
ment of blood cells that takes place in the bone marrow.
In children, haematopoiesis occurs primarily in the mar-
row of the long bones such as the femur and tibia. In
adults, it occurs mainly in the pelvis, cranium, vertebrae,
and sternum.!

3.2.5 Storage

The bone matrix can store calcium and is involved in
calcium metabolism, and bone marrow can store iron in
ferritin and is involved in iron metabolism. However,
bones are not entirely made of calcium, but a mixture of
chondroitin sulfate and hydroxyapatite, the latter making
up 70% of a bone. Hydroxyapatite is in turn composed of
39.8% of calcium, 41.4% of oxygen, 18.5% of phospho-
rus, and 0.2% of hydrogen by mass. Chondroitin sulfate
is a sugar made up primarily of oxygen and carbon.

3.2.6 Endocrine regulation

Bone cells release a hormone called osteocalcin, which
contributes to the regulation of blood sugar (glucose) and
fat deposition. Osteocalcin increases both the insulin se-
cretion and sensitivity, in addition to boosting the number
of insulin-producing cells and reducing stores of fat.[!

3.3 Sex differences

Anatomical differences between human males and fe-
males are highly pronounced in some soft tissue areas,
but tend to be limited in the skeleton. The human skele-
ton is not as sexually dimorphic as that of many other
primate species, but subtle differences between sexes in
the morphology of the skull, dentition, long bones, and
pelves (sing. pelvis) are exhibited across human popu-
lations. In general, female skeletal elements tend to be
smaller and less robust than corresponding male elements
within a given population.

3.3.1 Skull

A variety of gross morphological traits of the human skull
demonstrate sexual dimorphism, such as the nuchal crest,
mastoid processes, supraorbital margin, supraorbital
ridge, and mental eminence.!”]

3.3.2 Dentition

Human inter-sex dental dimorphism centers on the
canines, but it is not nearly as pronounced as in the other
great apes.
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3.3.3 Long bones

Long bones are generally larger in males than in females
within a given population. Muscle attachment sites on
long bones are often more robust in males than in fe-
males, reflecting a difference in overall muscle mass and
development between sexes. Sexual dimorphism in the
long bones is commonly characterized by morphometric
or gross morphological analyses.

3.3.4 Pelvis

Human pelves exhibit greater sexual dimorphism than
other bones, specifically in the size and shape of the
pelvic cavity, ilia, greater sciatic notches, and the sub-
pubic angle. The Phenice method is commonly used
to determine the sex of an unidentified human skeleton
by anthropologists with 96% to 100% accuracy in some
populations.®!

3.4 Disorders

See also: Bone disease

There are many classified skeletal disorders. One of the
most common is osteoporosis. Also common is scoliosis,
a side-to-side curve in the back or spine, often creating
a pronounced “C” or “S” shape when viewed on an x-
ray of the spine. This condition is most apparent during
adolescence, and is most common with females.

3.4.1 Arthritis

Main article: Arthritis

Arthritis is a disorder of the joints. It involves inflamma-
tion of one or more joints. When affected by arthritis, the
joint or joints affected may be painful to move, may move
in unusual directions or may be immobile completely.
The symptoms of arthritis will vary differently between
types of arthritis. The most common form of arthritis:
Osteoarthritis can affect both the larger and smaller joints
of the human skeleton. The cartilage in the affected joints
will degrade, soften and wear away. This decreases the
mobility of the joints and decreases the space between
bones where cartilage should be.

3.4.2 Osteoporosis
Main article: Osteoporosis

Osteoporosis is a disease of bone where there is re-
duced bone mineral density, increasing the likelihood of
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fractures.”! Osteoporosis is defined by the World Health
Organization in women as a bone mineral density 2.5
standard deviations below peak bone mass, relative to
the age and sex-matched average, as measured by Dual
energy X-ray absorptiometry, with the term “established
osteoporosis” including the presence of a fragility frac-
ture.l'%1 Osteoporosis is most common in women after
menopause, when it is called “postmenopausal osteo-
porosis”, but may develop in men and premenopausal
women in the presence of particular hormonal disorders
and other chronic diseases or as a result of smoking and
medications, specifically glucocorticoids.!! Osteoporosis
usually has no symptoms until a fracture occurs.”” For
this reason, DEXA scans are often done in people with
one or more risk factors, who have developed osteoporo-
sis and be at risk of fracture.!

Osteoporosis treatment includes advice to stop smoking,
decrease alcohol consumption, exercise regularly, and
have a healthy diet. Calcium supplements may also be
advised, as may Vitamin D. When medication is used, it
may include bisphosphonates, Strontium ranelate, and os-
teoporosis may be one factor considered when commenc-
ing Hormone replacement therapy.[’!
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Chapter 5

List of muscles of the human body

This is a table of muscles of the human anatomy.

There are approximately 642 skeletal muscles within the
typical human, and almost every muscle constitutes one
part of a pair of identical bilateral muscles, found on both
sides, resulting in approximately 320 pairs of muscles, as
presented in this article. Nevertheless, the exact number
is difficult to define because different sources group mus-
cles differently, e.g. regarding what is defined as different
parts of a single muscle or as several muscles. Examples
range from 640 to 850.

The muscles of the human body can be categorized into
a number of groups which include muscles relating to the
head and neck, muscles of the torso or trunk, muscles of
the upper limbs, and muscles of the lower limbs.

The action refers to the action of each muscle from the
standard anatomical position. In other positions, other
actions may be performed.

These muscles are described using anatomical terminol-
ogy.

5.1 Head

5.1.1 Scalp/Eyelid

5.1.2 Extraocular muscles
5.1.3 Intraocular

5.14 Ear

5.1.5 Nose

5.1.6 Mouth

5.1.7 Mastication

5.1.8 Tongue
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Extrinsic muscle

Intrinsic
5.1.9 Soft palate
5.1.10 Pharynx

5.1.11 Larynx

5.2 Neck

5.2.1 Cervical
5.2.2 Suprahyoid
5.2.3 Infrahyoid/Strap

5.2.4 Vertebrate
Anterior

Lateral

Posterior

| obliquus capitis superior |l lateral mass of atlasll lateral
half of the inferior nuchal line Il Il suboccipital nerve Il |l
[-valign="top” |- | inferior Il spinous process of the axis Il
lateral mass of atlas Il Il suboccipital nerve Il Il 1}

5.3 Torso
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5.5. LOWER LIMB

5.3.1 Back
5.3.2 Chest
5.3.3 Abdomen
5.3.4 Pelvis

5.3.5 Perineum
5.4 Upper limbs

5.4.1 Vertebral column
5.4.2 Thoracic walls
5.4.3 Shoulder

544 Arm
Anterior compartment

Posterior compartment

5.4.5 Forearm
Anterior compartment

Superficial
Deep

Posterior compartment

Superficial
Deep
5.4.6 Hand

Lateral volar

Thenar

Medial volar

Intermediate

5.5 Lower limb
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5.5.1 Iliac region
5.5.2 Gluteal

5.5.3 Thigh

anterior compartment

posterior compartment/hamstring
medial compartment

554 Leg

anterior compartment

posterior compartment

Superficial

Deep

lateral compartment

fibularis muscles:

5.5.5 Foot
Dorsal
Plantar
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2nd layer

3rd layer

4th layer
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5.6 Innervation overview
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Chapter 6

List of muscles of the human body

This is a table of muscles of the human anatomy.

There are approximately 642 skeletal muscles within the
typical human, and almost every muscle constitutes one
part of a pair of identical bilateral muscles, found on both
sides, resulting in approximately 320 pairs of muscles, as
presented in this article. Nevertheless, the exact number
is difficult to define because different sources group mus-
cles differently, e.g. regarding what is defined as different
parts of a single muscle or as several muscles. Examples
range from 640 to 850.

The muscles of the human body can be categorized into
a number of groups which include muscles relating to the
head and neck, muscles of the torso or trunk, muscles of
the upper limbs, and muscles of the lower limbs.

The action refers to the action of each muscle from the
standard anatomical position. In other positions, other
actions may be performed.

These muscles are described using anatomical terminol-
ogy.

6.1 Head

6.1.1 Scalp/Eyelid

6.1.2 Extraocular muscles
6.1.3 Intraocular

6.14 Ear

6.1.5 Nose

6.1.6 Mouth

6.1.7 Mastication

6.1.8 Tongue
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Extrinsic muscle

Intrinsic
6.1.9 Soft palate
6.1.10 Pharynx

6.1.11 Larynx

6.2 Neck

6.2.1 Cervical
6.2.2 Suprahyoid
6.2.3 Infrahyoid/Strap

6.2.4 Vertebrate
Anterior

Lateral

Posterior

| obliquus capitis superior |l lateral mass of atlasll lateral
half of the inferior nuchal line Il Il suboccipital nerve Il |l
[-valign="top” |- | inferior Il spinous process of the axis Il
lateral mass of atlas Il Il suboccipital nerve Il Il 1}

6.3 Torso
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6.3.1 Back
6.3.2 Chest
6.3.3 Abdomen
6.3.4 Pelvis

6.3.5 Perineum
6.4 Upper limbs

6.4.1 Vertebral column
6.4.2 Thoracic walls
6.4.3 Shoulder

644 Arm
Anterior compartment

Posterior compartment

6.4.5 Forearm
Anterior compartment

Superficial
Deep

Posterior compartment

Superficial
Deep
6.4.6 Hand

Lateral volar

Thenar

Medial volar

Intermediate

6.5 Lower limb
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6.5.1 Iliac region
6.5.2 Gluteal

6.5.3 Thigh

anterior compartment

posterior compartment/hamstring
medial compartment

654 Leg

anterior compartment

posterior compartment

Superficial

Deep

lateral compartment

fibularis muscles:

6.5.5 Foot
Dorsal
Plantar

1st layer

2nd layer

3rd layer

4th layer
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[7] Gosling et al. 2008, p. 266

[8] MedicalMnemonics.com: 255
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GrossAnatomy/dissector/muscles/muscles.html
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6.10 External links
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Chapter 7

Axial skeleton

The axial skeleton is the portion of the human skele-
ton that consists of the bones of the head and trunk of
an organism. In humans, it consists of 80 bones and is
composed of eight parts; the skull bones, the ossicles of
the middle ear, the hyoid bone, the rib cage, sternum and
the vertebral column. The axial skeleton along with the
appendicular skeleton together form the complete skele-
ton.

7.1 Structure
See also: List of bones of the human skeleton

Flat bones house the brain and other vital organs. This
article mainly deals with the axial skeletons of humans;
however, it is important to understand the evolutionary
lineage of the axial skeleton. The human axial skeleton
consists of 80 different bones. It is the medial core of
the body and connects the pelvis to the body, where the
appendix skeleton attaches. As the skeleton grows older
the bones get weaker with the exception of the skull. The
skull remains strong to protect the brain from injury.

7.1.1 Rib cage

The rib cage is composed of 12 pairs of ribs plus the ster-
num for a total of 25 separate bones. The rib cage func-
tions as protection for the vital organs such as the heart
and lungs. The ribs are shaped like crescents, with one
end flattened and the other end rounded. The rounded
ends are attached at joints to the thoracic vertebrae at the
back and the flattened ends come together at the sternum,
in the front.!!!

The upper seven pairs of ribs attach to the sternum with
costal cartilage and are known as “true ribs.” The 8th
through 10th ribs have non-costal cartilage which con-
nects them to the ribs above. The last two ribs are called
“free ribs” because they do not attach to the sternum or to
other ribs and simply “hang free.” The length of each rib
increases from number one to seven and then decreases
until rib pair number 12. The first rib is the shortest,
broadest, flattest, and most curved.[?!
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7.1.2 Skull

The human skull consists of the cranium and the facial
bones. The cranium holds and protects the brain in a large
space called the cranial vault. The cranium is formed
from eight plate-shaped bones which fit together at meet-
ing points (joints) called sutures. In addition there are 14
facial bones which form the lower front part of the skull.
Together the 22 bones that compose the skull form ad-
ditional, smaller spaces besides the cranial vault, such as
the cavities for the eyes, the internal ear, the nose, and the
mouth. The most important facial bones include the jaw
or mandible, the upper jaw or maxilla, the zygomatic or
cheek bone, and the nasal bone.[

Humans are born with separate plates which later fuse to
allow flexibility as the skull passes through the pelvis and
birth canal during birth. During development the eight
separate plates of the immature skull fuse together into
one single structure known as the skull. The only bone
that remains separate from the rest of the skull is the
mandible.¥

7.1.3 Vertebral column

At birth the majority of humans have 33 separate verte-
brae. However during normal development several ver-
tebrae fuse together, leaving a total of 24, in most cases.
The confusion about whether or not there are 32-34 ver-
tebrae stems from the fact that the two lowest vertebrae,
the sacrum and the coccyx, are single bones made up of
several smaller bones which have fused together. This
is how the vertebrae are counted: 24 separate vertebrae
and the sacrum, formed from 5 fused vertebrae and the
coccyx, formed from 3-5 fused vertebrae. If you count
the coccyx and sacrum each as one vertebra, then there
are 26 vertebrae. If the fused vertebrae are all counted
separately, then the total number of vertebrae comes to
between 32 and 34.

The vertebral column consists of 5 parts. The most cra-
nial (uppermost) part is made up by the cervical vertebrae
(7), followed by thoracic (12), lumbar (5), sacral (4-5)
and coccygeal vertebrae (3—4).

Cervical vertebrae make up the junction between the ver-
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tebral column and the cranium. Sacral and coccygeal ver-
tebras are fused and thus often called “sacral bone” or
“coccygeal bone” as unit.

The sacral bone makes up the junction between the ver-
tebral column and the pelvic bones.

7.2 History

The word “Axial” is taken from the word “axis” and
refers to the fact that the bones are located close to or
along the central “axis” of the body."!

7.3 Additional images

o Illustration depicting anterior and posterior view of
axial skeleton

7.4 See also

This article uses anatomical terminology; for an
overview, see anatomical terminology.

e Appendicular skeleton

7.5 References

[1] “Postcranial Skeletal/Ribs”. Observation and Analysis
Method for Human Bones. Retrieved 25 February 2014.

[2] “Human Body Maps/Ribs”. Healthtime. Retrieved 25
February 2014.

[3] “Features of the Human Skull”. Face and Emotion. Re-
trieved 25 February 2014.

[4] “Skull”. Inner Body. Retrieved 25 February 2014.

[5] “Axial skeleton”. AnatomyExpert. Retrieved 15 March
2013.

7.6 External links
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Chapter 8

Superior thoracic aperture

The superior thoracic aperture refers to the opening
at the top of the thoracic cavity. It is also referred to
anatomically as the thoracic inlet and clinically as the
thoracic outlet as in thoracic outlet syndrome, which
refers to the superior thoracic aperture, and not to the
inferior thoracic aperture which is the larger opening at
the bottom of the thoracic cavity.

8.1 Structure

The thoracic inlet is essentially a hole surrounded by a
bony ring, through which several vital structures pass.

The superior thoracic aperture is bounded by: the first
thoracic vertebra (T1) posteriorly, the first pair of ribs
laterally (more specifically, the first ribs form lateral C-
shaped curves posterior to anterior), the costal cartilage
of the first rib and the superior border of the manubrium
anteriorly.

8.1.1 Relations

The clavicle articulates with the manubrium to form the
anterior border of the thoracic inlet. Superior to the
thoracic inlet is the root of the neck, and the superior
mediastinum is related inferiorly.

The brachial plexus is a superolateral relation of the tho-
racic inlet. The brachial plexus emerges between the an-
terior and middle scalene muscles, superior to the first rib,
and passes obliquely and inferiorly, underneath the clav-
icle, into the shoulder and then the arm. Impingement of
the plexus in the region of the scalenes, ribs, and clavicles
is responsible for thoracic outlet syndrome.

8.2 Function

Structures that pass through the superior thoracic aper-
ture include:

e trachea

e esophagus
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thoracic duct

apexes of the lungs
nerves

e phrenic nerve
® vagus nerve
e Recurrent laryngeal nerves

e sympathetic trunks
vessels

e arteries

o left and right common carotid arteries

e left and right subclavian arteries
e veins

e internal jugular veins
e brachiocephalic veins
e subclavian veins

e lymph nodes and lymphatic vessels

This is not an exhaustive list. There are several other mi-
nor but important vessels and nerves passing through, and
an abnormally large thyroid gland may extend inferiorly
through the thoracic inlet into the superior mediastinum.

The oesophagus lies against the body of the T1 vertebra,
separated from it by the prevertebral fascia, and the tra-
chea lies in front of the oesophagus, in the midline, and
may touch the manubrium. The apices of the lungs lie
to either side of the oesophagus and trachea, and is sep-
arated from them by the other vessels and nerves listed
above. Furthermore, they extend slightly superior past
the level of the inlet (e.g. the horizontal plane of the first
rib).

8.3 Additional images

e Vasculature entering at top. (Note: internal mam-
mary is now known as internal thoracic artery.)
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8.4 References
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8.5 External links

o —2033188804 at GPnotebook
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Chapter 9

List of muscles of the human body

This is a table of muscles of the human anatomy.

There are approximately 642 skeletal muscles within the
typical human, and almost every muscle constitutes one
part of a pair of identical bilateral muscles, found on both
sides, resulting in approximately 320 pairs of muscles, as
presented in this article. Nevertheless, the exact number
is difficult to define because different sources group mus-
cles differently, e.g. regarding what is defined as different
parts of a single muscle or as several muscles. Examples
range from 640 to 850.

The muscles of the human body can be categorized into
a number of groups which include muscles relating to the
head and neck, muscles of the torso or trunk, muscles of
the upper limbs, and muscles of the lower limbs.

The action refers to the action of each muscle from the
standard anatomical position. In other positions, other
actions may be performed.

These muscles are described using anatomical terminol-
ogy.

9.1 Head

9.1.1 Scalp/Eyelid

9.1.2 Extraocular muscles
9.1.3 Intraocular

9.14 Ear

9.1.5 Nose

9.1.6 Mouth

9.1.7 Mastication

9.1.8 Tongue
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Extrinsic muscle

Intrinsic
9.1.9 Soft palate
9.1.10 Pharynx

9.1.11 Larynx

9.2 Neck

9.2.1 Cervical
9.2.2 Suprahyoid
9.2.3 Infrahyoid/Strap

9.2.4 Vertebrate
Anterior

Lateral

Posterior

| obliquus capitis superior |l lateral mass of atlasll lateral
half of the inferior nuchal line Il Il suboccipital nerve Il |l
[-valign="top” |- | inferior Il spinous process of the axis Il
lateral mass of atlas Il Il suboccipital nerve Il Il 1}

9.3 Torso
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9.5. LOWER LIMB

9.3.1 Back
9.3.2 Chest
9.3.3 Abdomen
9.3.4 Pelvis

9.3.5 Perineum
9.4 Upper limbs

9.4.1 Vertebral column
9.4.2 Thoracic walls
94.3 Shoulder

944 Arm
Anterior compartment

Posterior compartment

9.4.5 Forearm
Anterior compartment

Superficial
Deep

Posterior compartment

Superficial
Deep
9.4.6 Hand

Lateral volar

Thenar

Medial volar

Intermediate

9.5 Lower limb
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9.5.1 Iliac region
9.5.2 Gluteal

9.5.3 Thigh

anterior compartment

posterior compartment/hamstring
medial compartment

9.54 Leg

anterior compartment

posterior compartment

Superficial

Deep

lateral compartment

fibularis muscles:

9.5.5 Foot
Dorsal
Plantar

1st layer

2nd layer

3rd layer

4th layer
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Chapter 10

Scalene muscles

The scalene muscles (from Greek oxolnvog, or
skalenos, meaning uneven!!! as the pairs are all of dif-
fering length?!) are a group of three pairs of muscles in
the lateral neck, namely the scalenus anterior, scalenus
medius, and scalenus posterior. They are innervated by
the fourth, fifth, and sixth cervical spinal nerves (C4-C6).

A fourth muscle, the scalenus minimus (Sibson’s mus-
cle), is sometimes present behind the lower portion of the
scalenus anterior.[*

10.1 Origin and insertion

They originate from the transverse processes from the
cervical vertebrae of C2 to C7 and insert onto the first
and second ribs. Thus they are called the lateral verte-
bral muscles."!

10.2 Function

The action of the anterior and middle scalene muscles is
to elevate the first rib and laterally flex (bend) the neck to
the same side:* the action of the posterior scalene is to
elevate the second rib and tilt the neck to the same side.

They also act as accessory muscles of inspiration, along
with the sternocleidomastoids.

10.3 Relations

The scalene muscles have an important relationship to
other structures in the neck. The brachial plexus and
subclavian artery pass between the anterior and middle
scalenes.!’ The subclavian vein and phrenic nerve pass
anteriorly to the anterior scalene as the muscle crosses
over the first rib. The phrenic nerve is oriented vertically
as it passes in front of the anterior scalene, while the sub-
clavian vein is oriented horizontally as it passes in front
of the anterior scalene muscle.!

The passing of the brachial plexus and the subclavian
artery through the space of the anterior and middle sca-
lene muscles constitute the scalene hiatus (the term “sca-

36

lene fissure” is also used). The region in which this lies
is referred to as the scaleotracheal fossa. It is bound by
the clavicle inferior anteriorly, the trachea medially, pos-
teriorly by the trapezius, and anteriorly by the platysma
muscle.

10.4 Clinical relevance

Since the nerves of the brachial plexus pass through the
space between the anterior and middle scalene muscles,
that area is sometimes targeted with the administration of
regional anesthesia by physicians. The nerve block, called
an interscalene block, may be performed prior to arm or
shoulder surgery.!®!

10.5 See also

e Muscles
e List of muscles of the human body

e Accessory muscles of respiration

10.6 Additional images

e Musculi coli base
e Scalene muscles. Muscles of the neck. Lateral view.

e Scalene muscles. Muscles of the neck. Lateral view.
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Chapter 11

List of muscles of the human body

This is a table of muscles of the human anatomy.

There are approximately 642 skeletal muscles within the
typical human, and almost every muscle constitutes one
part of a pair of identical bilateral muscles, found on both
sides, resulting in approximately 320 pairs of muscles, as
presented in this article. Nevertheless, the exact number
is difficult to define because different sources group mus-
cles differently, e.g. regarding what is defined as different
parts of a single muscle or as several muscles. Examples
range from 640 to 850.

The muscles of the human body can be categorized into
a number of groups which include muscles relating to the
head and neck, muscles of the torso or trunk, muscles of
the upper limbs, and muscles of the lower limbs.

The action refers to the action of each muscle from the
standard anatomical position. In other positions, other
actions may be performed.

These muscles are described using anatomical terminol-
ogy.

11.1 Head

11.1.1 Scalp/Eyelid

11.1.2 Extraocular muscles
11.1.3 Intraocular

11.14 Ear

11.1.5 Nose

11.1.6 Mouth

11.1.7 Mastication

11.1.8 Tongue
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Extrinsic muscle

Intrinsic
11.1.9 Soft palate
11.1.10 Pharynx

11.1.11 Larynx

11.2 Neck

11.2.1 Cervical

11.2.2 Suprahyoid
11.2.3 Infrahyoid/Strap
11.2.4 Vertebrate
Anterior

Lateral

Posterior

| obliquus capitis superior |l lateral mass of atlasll lateral
half of the inferior nuchal line Il Il suboccipital nerve Il |l
[-valign="top” |- | inferior Il spinous process of the axis Il
lateral mass of atlas Il Il suboccipital nerve Il Il 1}

11.3 Torso
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11.5. LOWER LIMB

11.3.1 Back
11.3.2 Chest
11.3.3 Abdomen
11.3.4 Pelvis

11.3.5 Perineum

11.4 Upper limbs

11.4.1 Vertebral column
11.4.2 Thoracic walls
11.4.3 Shoulder

1144 Arm
Anterior compartment

Posterior compartment

11.4.5 Forearm
Anterior compartment

Superficial
Deep

Posterior compartment

Superficial

Deep

11.4.6 Hand
Lateral volar

Thenar

Medial volar

Intermediate

11.5 Lower limb
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11.5.1 Iliac region
11.5.2 Gluteal

11.5.3 Thigh

anterior compartment

posterior compartment/hamstring
medial compartment

11.54 Leg

anterior compartment

posterior compartment

Superficial

Deep

lateral compartment

fibularis muscles:

11.5.5 Foot
Dorsal
Plantar

1st layer

2nd layer

3rd layer

4th layer
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11.6 Innervation overview
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Chapter 12

Hip flexors

Flexion is a term used in anatomical terminology that
refers to a movement that decreases the angle between Psoas
two bones at a joint. For example, your elbow joint flexes major
when you bring your hand closer to the shoulder. Flexion

is typically instigated by muscle contraction. A muscle lliacus
that flexes a joint is called a flexor. In anatomy, flexion Tensor
(from the Latin verb flectere, to bend)!! is a joint move- fasciae
ment that decreases the angle between the bones that con- latae
verge at the joint.

Piriformis

12.1 Flexors

12.1.1 Upper limb

Adductor
brevis

Adductor
longus

e of forearm at elbow

e Brachialis

e Brachioradialis Pectineus

e Biceps brachii

Gracilis

lliotibial

e of humerus at shoulder tract

e Pectoralis major
Adductor

e Anterior deltoid magnus

e Coracobrachialis

e Biceps brachii The iliacus and nearby muscles

e of carpus at wrist )
e Psoas major

o flexor carpi radialis e Tliacus muscle

o flexor carpi ulnaris
e palmaris longus e Anterior compartment of thigh

. e Rectus femoris (part of the quadriceps muscle
12.1.2 Lower limb group)

Hip e Sartorius

The hip flexors are (in descending order of importance to e One of the gluteal muscles:

the action of flexing the hip joint):?!
e Tensor fasciae latae

o Collectively known as the iliopsoas or inner hip mus-
cles: e Medial compartment of thigh
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12.2. SEE ALSO

e Pectineus
e Adductor longus
e Adductor brevis

e Gracilis

Without the iliopsoas muscles, flexion in sitting position
is not possible across the horizontal plane.!?!

Leg

e of leg at knee (L5-S2)*!

e Posterior compartment of thigh/Hamstrings

e Biceps femoris
e Semitendinosus

e Semimembranosus

Gracilis

Sartorius

Tensor fasciae latae

e Gastrocnemius

Popliteus

Plantaris (negligible)

e of toes

e Posterior compartment of leg

e Flexor hallucis longus

e Flexor digitorum longus

Flexor digitorum brevis

Quadratus plantae

Flexor hallucis brevis

Flexor digiti minimi brevis

e of proximal phalanges at metatarsophalangeal
joint!#!

e Lumbrical muscle (foot)
e Plantar interossei

e Dorsal interossei

12.1.3 Other

e torso/lumbar vertebrae

e Rectus abdominis muscle

e neck at atlanto-occipital joint

e Longus capitis muscle

12.2 See also
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This article uses anatomical terminology; for an
overview, see anatomical terminology.
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Chapter 13

Vesico-uterine pouch

In human female anatomy, the vesicouterine excavation
(or uterovesical pouch of Meiring) is a second, but shal-
lower, pouch formed from the peritoneum over the uterus
and bladder, continued over the intestinal surface and fun-
dus of the uterus onto its vesical surface, which it covers
as far as the junction of the body and cervix uteri, and
then to the bladder. Also termed Dunn'’s pouch, this is an
important anatomical landmark for chronic endometrio-
sis. Endometrial seeding in this region causes cyclical
pain in women of child bearing age. Dunn’s pouch is also
an important factor in retroversion of the uterus, which
can frequently complicate pregnancies.

The vesicouterine excavation is close to the anterior
fornix of the vagina.

13.1 Additional images

e Median sagittal section of female pelvis.

13.2 See also

e Rectouterine pouch

13.3 External links

e Anatomy photo:43:02-0102 at the SUNY Down-
state Medical Center - “The Female Pelvis: Distri-
bution of the Peritoneum in the Female Pelvis”

e Anatomy image:9612 at the SUNY Downstate
Medical Center

e Anatomy image:9736 at the SUNY Downstate
Medical Center

e Anatomy image:9758 at the SUNY Downstate
Medical Center

e figures/chapter_35/35-§8. HTM - Basic Human
Anatomy at Dartmouth Medical School

This article incorporates text from a public domain edition
of Gray’s Anatomy.
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Chapter 14

List of bones of the human skeleton
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Back view of a skeleton of an adult human

The skeleton of an adult human consists of 206 bones. It
is composed of 270 bones at birth,[M23] which decreases
to 206 bones by adulthood after some bones have fused
together. Together, these bones form the axial skeleton
and the appendicular skeleton. Many small and often
variable bones, such as sesamoid bones and ossicles, are
not included in this count.
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14.1 Introduction

The figure of 206 bones is commonly repeated, but does
have some peculiarities in its method of counting. It
is taken of an adult human—the number of bones in
the skeleton changes with age, as multiple bones fuse, a
process which typically reaches completion in the third
decade of life. In addition, the bones of the skull and face
are counted as separate bones, despite being fused natu-
rally. Some reliable sesamoid bones such as the pisiform
are counted, while others, such as the hallux sesamoids,
are not.

Individuals may have more or fewer bones than this owing
to anatomical variations. The most common variations
include additional (i.e. supernumerary) cervical ribs or
lumbar vertebrae. Sesamoid bone counts also may vary
among individuals.

14.2 Bones

14.2.1 Vertebral column

e The spinal vertebrae of the vertebral column (26
bones)
e The cervical vertebrae (7)
e The thoracic vertebrae (12)
e The lumbar vertebrae (5)

e The sacral vertebrae (5 at birth, later fused into
one)

e The coccygeal vertebrae (4 at birth, later fused
into one)

14.2.2 Chest

e The sternum (1)
e The ribs (24, in 12 pairs), including:

o (7) pairs called “true ribs” directly attached to
the sternum (1st-7th pairs)
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® (3) pairs (8th,9th and 10th pairs), also known
as False ribs are attached anteriorly to each
other and to the 7th rib by cartilages and syn-
ovial joints

triquetrum bone (2)
pisiform bone (2)
trapezium (2)
trapezoid bone (2)
capitate bone (2)
hamate bone (2)

® (2) pairs of floating ribs (11th and 12th pairs),
have no anterior attachment.

e The metacarpus (5 x 2)

14.2.3 Head o The phalanges of the hand
e proximal phalanges (5 x 2)
e The skull e intermediate phalanges (4 x 2)

e The cranial bones (8) e distal phalanges (5 x 2)

e The occipital bone
The parietal bones (2) 14.2.5 Leg

The frontal bone e The hip bone, comprising the fused ilium, ischium,
The temporal bones (2) and pubis (2)

The sphenoid bone (sometimes counted

as facial) e The sacrum and the coccyx attach to the two

hip bones to form the pelvis

The ethmoid bone (sometimes counted as
facial) e The femur

e The facial bones (15)

The nasal bones (2)

The maxillae (upper jaw) (2)
The lacrimal bone (2)

The zygomatic bone (2)

The palatine bone (2)

The inferior nasal concha (2)

The patella or knee cap

e The tibia

The fibula

The foot (52 bones in total, 26 per foot)

e The tarsus

e calcaneus or heel bone (2)
e The vomer o talus (2)
e The mandible (lower jaw) e navicular bone (2)
e The hyoid bone (sometimes not counted e medial cuneiform bone (2)
as facial) e intermediate cuneiform bone (2)
e In the middle ears (3 x 2) e lateral cuneiform bone (2)
e cuboid bone (2)

e malleus (2) e The metatarsus

e incus (2) e The phalanges of the foot
e stapes (2) e proximal phalanges (5 x 2)
e intermediate phalanges (4 x 2)
14.2.4 Arm o distal phalanges (5 x 2)

e The sesamoid bones

e The bones of the upper arm

e The clavicle 14.3 Notes

e The scapula

e The humerus 14.4 References

e The ulna

e The radius [1] Miller, Larry (2007-12-09). “We're Born With 300

Bones. As Adults We Have 206”. Ground Report.
e The hand (54 bones, 27 in each hand)

[2] “How many bones does the human body contain?".

e The carpus Ask.yahoo.com. 2001-08-08. Retrieved 2010-03-04.

[3] Exploring our human bodies. San Diego Supercomputer

e scaphoid bone (2)
Center Education

e lunate bone (2)
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Chapter 15

List of homologues of the human
reproductive system

The List of homologues of the human reproductive
system shows how indifferent embryonic organs dif-
ferentiate into the respective sex organs in males
and females. Miillerian ducts are also referred
to as paramesonephric ducts, and Wolffian ducts as
mesonephric duct.

15.1 Counterparts

15.2 Diagram of internal differen-
tiation

15.3 Diagram of external differen-
tiation

A: Undifferentiated

B: Female

C: Male

D: Female

E: Male

F: Female

15.4 References

[1] Cai Y (2009). “Revisiting old vaginal topics: conver-
sion of the Miillerian vagina and origin of the “sinus”
vagina”. Int J Dev Biol 2009; 53:925-34 53 (7): 925-34.
doi:10.1387/ijdb.082846yc. PMID 19598112.
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Diagrams to show the development of male and female genera-

tive organs from a common type.
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Stages in the development of the external sexual organs in the
male and female.



Chapter 16

List of human anatomical features

The detailed list of human anatomical features below is
adapted from the table of contents of the 1918 public do-
main edition of Gray’s Anatomy.

16.1 Syndesmology

Development of the joints
Classification of joints
The kind of movement admitted in joints

Articulations of the trunk

Articulations of the vertebral column

Articulation of the atlas with the epistropheus
or axis

Articulations of the vertebral column with the
cranium

Articulation of the mandible
Costovertebral articulations
Sternocostal articulations

Articulation of the manubrium and body of the
sternum

Articulation of the vertebral column with the
pelvis

Articulations of the pelvis

e Articulations of the upper extremity

Sternoclavicular articulation
Acromioclavicular articulation
Humeral articulation or shoulder-joint
Elbow-joint

Radioulnar articulation

Radiocarpal articulation or wrist-joint
Intercarpal articulations
Carpometacarpal articulations
Intermetacarpal articulations

Metacarpophalangeal articulations
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o Articulations of the digits
e Articulations of the lower extremity

e Coxal articulation or hip-joint

e The knee-joint

o Articulations between the tibia and fibula
e Talocrural articulation or ankle-joint

o Intertarsal articulations

o Tarsometatarsal articulations

o Intermetatarsal articulations

e Metatarsophalangeal articulations

e Articulations of the digits

e Arches of the foot

16.2 Angiology

e The blood
e Development of the vascular system
e The thoracic cavity

e The pericardium
e The heart

e Peculiarities in the vascular system in the fetus

16.3 Anatomical landmarks

On the trunk of the body, the chest is referred to as the
thoracic area. The shoulder in general is the acromial,
while the curve of the shoulder is the deltoid. The back
as a general area is the dorsum or dorsal area, and the
lower back as the lumbus or lumbar region. The shoul-
derblades are the scapular area and the breastbone is the
sternal region. The abdominal area is the region between
the chest and the pelvis. The breast is called the mamma
or mammary, the armpit as the axilla and axillary, and the
navel as the umbilicus and umbilical. The pelvis is the
lower torso, between the abdomen and the thighs. The
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groin, where the thigh joins the trunk, are the inguen and
inguinal area.

The entire arm is referred to as the brachium and brachial,
the front of the elbow as the antecubitis and antecubital,
the back of the elbow as the olecranon or olecranal, the
forearm as the antebrachium and antebrachial, the wrist
as the carpus and carpal area, the hand as the manus and
manual, the palm as the palma and palmar, the thumb as
the pollex, and the fingers as the digits, phalanges, and
phalangeal. The buttocks are the gluteus or gluteal region
and the pubic area is the pubis.

Anatomists divide the lower limb into the thigh (the part
of the limb between the hip and the knee) and the leg
(which refers only to the area of the limb between the
knee and the ankle). The thigh is the femur and the
femoral region. The kneecap is the patella and patellar
while the back of the knee is the popliteus and popliteal
area. The leg (between the knee and the ankle) is the crus
and crural area, the lateral aspect of the leg is the peroneal
area, and the calf is the sura and sural region. The ankle is
the tarsus and tarsal, and the heel is the calcaneus or cal-
caneal. The foot is the pes and pedal region, and the sole
of the foot the planta and plantar. As with the fingers, the
toes are also called the digits, phalanges, and phalangeal
area. The big toe is referred to as the hallux.

16.4 See also

e List of human anatomical parts named after people
e List of regions in the human brain

e Superficial anatomy
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Chapter 17

List of human anatomical parts named

after people

This is a list of human anatomical parts named after peo-
ple.

For other lists of eponyms (names derived from
people) see eponym.

For a list of eponyms sorted by name see List
of eponyms.

17.1 Alphabetical list

For clarity, entries are listed by the name of the person
associated with them, so Loop of Henle is listed under H
not L.

17.11 A

e Achilles tendon — Achilles, Greek mythological
character

e Adam’s apple — Adam, Biblical character

e Alcock’s canal (pudendal canal) — Benjamin Alcock
(1801-18597?), Irish anatomist

e Artery of Adamkiewicz — Albert Wojciech
Adamkiewicz (1850-1921), Polish pathologist

1712 B

e Bachmann’s bundle — Jean George Bachmann
(1877-1959), German-American physiologist

e Balbiani bodies — Edouard-Gérard Balbiani

e Bartholin’s gland — Caspar Bartholin the Younger
(1655-1738), Danish anatomist

e Batson’s plexus — Oscar Vivian Batson (1894-
1979), American anatomist

e Long thoracic nerve of Bell — Sir Charles Bell
(1774-1842), Scottish surgeon-anatomist
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Duct of Bellini — Lorenzo Bellini (1643-1704), Ital-
ian anatomist

Renal columns of Bertin — Exupere Joseph Bertin
(1712-1781), French anatomist

Betz cells — Vladimir Alekseyevich Betz (1834-
1894), Ukrainian histologist

Billroth’s cords — Theodor Billroth (1829-1894),
Austrian surgeon

Bowman’s capsule and Bowman’s membrane — Sir
William Bowman (1816-1892), English surgeon-
anatomist

Broca’s area — Paul Broca (1824-1880), French
surgeon-anatomist

Brodmann’s areas — Korbinian Brodmann (1868—
1918), German neurologist

Brunner’s glands — Johann Conrad Brunner (1653—
1727), Swiss anatomist

Buck’s fascia — Gurdon Buck (1807-1877), Ameri-
can surgeon

1713 C

e Cajal cell — Santiago Ramoén y Cajal (1852-1934),

Spanish pathologist

Cajal-Retzius cell — Santiago Ramén y Cajal and
Gustaf Retzius (1842-1919), Swiss histologist

Calot’s triangle — Jean-Francois Calot (1861-1944),
French surgeon

Chassaignac tubercle — Charles Marie Edouard
Chassaignac (1804-1879), French physician

Circle of Willis — arterial circle in base of brain —
Dr. Thomas Willis (1621-1675), English physician

Clara cell — Max Clara (1899-1966), German
anatomist
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Cloquet’s canal

Colles’ fascia — Abraham Colles (1773-1843), Irish
surgeon

Cooper’s fascia — Astley Cooper (1768-1841), En-
glish surgeon

Cooper’s iliopectineal ligament — Astley Cooper
Cooper’s suspensory ligaments — Astley Cooper

Organ of Corti — Alfonso Corti (1822-1876), Italian
microanatomist

Cowper’s glands — William Cowper (1666—1709),
English surgeon-anatomist

Cuvier ducts — Georges Cuvier (1769-1832),
French Naturalist and comparative anatomist
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Darwin’s tubercle — Charles Darwin (1809-1882),
British Naturalist

Denonvilliers’ fascia — Charles-Pierre Denonvilliers
(1808-1872), French surgeon

Descemet’s membrane — Jean Descemet (1732—
1810), French physician

Space of Disse — Joseph Disse (1852-1912), Ger-
man histologist

Dorello’s canal — Primo Dorello (1872—-1963), Ital-
ian Anatomist.

Pouch of Douglas — James Douglas (1675-1742),
Scottish anatomist

Dua’s layer — Harminder Dua (1967 — ) British-
Indian ophthalmologist

17.1.5 E

e Von Ebner’s glands — Victor von Ebner (1842-
1925), German histologist

e Edinger—Westphal nucleus — Ludwig Edinger
(1855-1918), German neuroanatomist, and Karl
Friedrich Otto Westphal (1833-1890), German
neurologist

e Eustachian tube — Bartolomeo Eustachi (1500 /

1514 / 1520-1574), Italian anatomist
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e Gallaudet’s fascia — Bryan Baron Gallaudet (1853—

1942), American anatomist

Gartner’s duct — Hermann Treschow Gartner (1785—
1827), Danish surgeon-anatomist

Gerdy’s Fibers — Pierre Nicolas Gerdy (1797-
1856), French physician

Gerota Capsule — Dumitru Gerota (1867-1939),
Romanian urology surgeon-anatomist

Giacomini vein — Carlo Giacomini (1840-1898)
Italian anatomist

Glisson’s capsule — Francis Glisson (1599?7-1677),
English anatomist

Golgi apparatus and Golgi receptor — Camillo Golgi
(1843-1926), Italian pathologist

Graafian follicle — Regnier de Graaf (1641-1673),
Dutch anatomist

Grifenberg spot (G-spot) — Ernst Grifenberg
(1881-1957), German-American gynecologist

Great vein of Galen and the other veins of Galen —
Galen (129 AD - 200/ 216 AD), an ancient Greek
physician
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Hartmann’s pouch — Henri Hubert Vadim Hartmann

Hasner’s Fold — Joseph Hasner (1819-1892), Aus-
trian ophthalmologist

Haversian canal — Clopton Havers (1657-1702),
English physician

Spiral valves of Heister — Lorenz Heister (1683—
1758), German surgeon-anatomist

Loop of Henle — F. G. J. Henle (1809-1885), Ger-
man pathologist

Canals of Hering — Karl Ewald Konstantin Hering
(1834-1918), German physiologist

Hering’s nerve — Heinrich Ewald Hering (1866—
1948), Austrian physician

Herring bodies — Percy Theodore Herring (1872—
1967), English physiologist

Heschl’s gyri — Richard L. Heschl (1824-1881),

17.1.6 F

Austrian anatomist

e Fallopian tube — Gabriele Falloppio (1523-1562), e Hesselbach’s triangle — Franz Kaspar Hesselbach
Italian anatomist (1759-1816), German surgeon-anatomist
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17.1.

ALPHABETICAL LIST

Antrum of Highmore — Nathaniel Highmore (1613—
1685), English surgeon-anatomist

Bundle of His — Wilhelm His, Jr.
Swiss cardiologist

(1863-1934),

Houston’s muscle (Bulbocavernous Penile Fibers) —
John Houston (1802—1845), Irish anatomist

Houston’s valves — John Houston, Irish anatomist

Canal of Huguier — Pierre Charles Huguier (1804—
1878), French surgeon-gynecologist

Hurthle cell — Karl Hiirthle (1860-1945), German
histologist
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Kerckring’s valves — Theodor Kerckring (1638—
1693), Dutch anatomist

Kernohan notch — James Watson Kernohan (1896—
1981), Irish-American pathologist

Kiesselbach’s plexus — Wilhelm Kiesselbach
Pores of Kohn — Hans Kohn
Krause’s end-bulbs — Wilhelm Krause

Kupffer cells — Karl Wilhelm von Kupffer

17.1.10 L

Langer’s lines — Karl Langer

Islets of Langerhans and Langerhans cell — Paul
Langerhans

Langhans giant cell — Theodor Langhans

Lauth’s canal — Thomas Lauth

Leydig Cells — Franz Leydig

Nathanael

Crypts of Lieberkilhn — Johann

Lieberkiihn

Lissauer’s tract — Heinrich Lissauer

Lister’s tubercle

Kiesselbach’s plexus

Urethral glands of Littré — Alexis Littré
Lockwood’s ligament — Charles Barrett Lockwood
Angle of Louis — Antoine Louis

Lovibond’s angle

Lund’s node

Crypts of Luschka, Ducts of Luschka, Foramina
of Luschka, and Luschka’s joints — Hubert von
Luschka
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Macewen’s triangle — Sir William Macewen
Foramen of Magendie — Francois Magendie
McBurney’s point — Charles McBurney

Malpighian corpuscle — Marcello Malpighi, the
name given to both renal corpuscle and splenic lym-
phoid nodules

Meckel’s cartilage and Meckel’s diverticulum —
Johann Friedrich Meckel

Meibomian glands — Heinrich Meibom

Meissner’s corpuscle and Meissner’s plexus — Georg
Meissner

Merkel cell — Friedrich Sigmund Merkel
Meyer’s loop

Moll’s gland and Space of Moll — Jacob A. Moll
Foramina of Monro — Alexander Monro

Glands of Montgomery — William Fetherstone
Montgomery

Hydatids of Morgagni, and Lacunae of Morgagni —
Giovanni Battista Morgagni

Morison’s pouch — James Rutherford Morison

Miillerian ducts — Johannes Peter Miiller

17.1.12 N

e Nissl bodies or granules and Nissl substance — Franz

Nissl
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e Sphincter of Oddi — Ruggero Oddi

17.1.14 P

Pacinian corpuscles — Filippo Pacini
Paneth cells — Joseph Paneth

Papez circuit — James Papez

Peyer’s patches — Johann Conrad Peyer
Poupart’s ligament — Frangois Poupart
Prussak’s space — Alexander Prussak
Purkinje cells — Jan E. Purkinje

Pimenta’s Point
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Island of Reil — Johann Christian Reil (1759-1813)
Node of Ranvier — Louis-Antoine Ranvier
Rathke’s pouch — Martin Heinrich Rathke

Reichert cartilage — Karl Bogislaus Reichert
Renshaw cells — Birdsey Renshaw (1908-1948)

Space of Retzius and Veins of Retzius — Anders Ret-
zius

Riedel’s lobe — Bernhard Moritz Carl Ludwig Riedel

Rokitansky—Aschoff sinuses — Carl Freiherr von
Rokitansky and Ludwig Aschoff

Rolandic fissure and fissure of Rolando — Luigi
Rolando

Rotter’s lymph nodes — Josef Rotter

Ruffini’s corpuscles — Angelo Ruffini

17.1.16 S

Duct of Santorini — Giovanni Domenico Santorini
Canal of Schlemm — Friedrich Schlemm

Sertoli cell — Enrico Sertoli

Sharpey’s fibres — William Sharpey

Shrapnell’s membrane — Henry Jones Shrapnell
Skene’s gland — Alexander Skene

Spigelian fascia — Adriaan van den Spiegel
Stensen’s duct — Niels Stensen

Stilling’s canal

Struthers’ ligament — Sir John Struthers

Sylvian aqueduct — Franciscus Sylvius
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Thebesian foramina — Adam Christian Thebesius
Thebesian valve — Adam Christian Thebesius
Thebesian vein — Adam Christian Thebesius
Thorel’s pathway — Carl Thorel (1859-1938)
White lines of Toldt — Carl Toldt

Torcular herophili — Herophilus

Traube’s space — Ludwig Traube

Ligament of Treitz — Véclav Treitz

17.1.18 V

Sinus of Valsalva — Antonio Maria Valsalva
Ampulla of Vater — Abraham Vater
Limbus of Vieussens — Raymond Vieussens
Valve of Vieussens — Raymond Vieussens

Vieussens valve of the Coronary Sinus — Raymond
Vieussens

Virchow—Robin spaces — Rudolf Virchow and
Charles-Philippe Robin

Virchow’s node — Rudolf Virchow

17.119 W

Waldeyer’s tonsillar ring — Heinrich Wilhelm Got-
tfried von Waldeyer-Hartz

Weibel-Palade body — Ewald R. Weibel and George
Emil Palade

‘Wenckebach’s bundle — Karel Frederik Wenckebach
Wernicke’s area — Karl Wernicke

Wharton’s duct and Wharton’s jelly — Thomas
Wharton

Circle of Willis — Thomas Willis

Foramen of Winslow - Jean-Jacques Bénigne
Winslow

Duct of Wirsung — Johann Georg Wirsung
Wolffian duct — Kaspar Friedrich Wolft

Wormian bones — Ole Worm

17.1.20 Z

Zonule of Zinn — Johann Gottfried Zinn
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17.3 External links

e Whonamedit, name origins in the medical field
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Chapter 18

List of muscles of the human body

This is a table of muscles of the human anatomy.

There are approximately 642 skeletal muscles within the
typical human, and almost every muscle constitutes one
part of a pair of identical bilateral muscles, found on both
sides, resulting in approximately 320 pairs of muscles, as
presented in this article. Nevertheless, the exact number
is difficult to define because different sources group mus-
cles differently, e.g. regarding what is defined as different
parts of a single muscle or as several muscles. Examples
range from 640 to 850.

The muscles of the human body can be categorized into
a number of groups which include muscles relating to the
head and neck, muscles of the torso or trunk, muscles of
the upper limbs, and muscles of the lower limbs.

The action refers to the action of each muscle from the
standard anatomical position. In other positions, other
actions may be performed.

These muscles are described using anatomical terminol-
ogy.

18.1 Head

18.1.1 Scalp/Eyelid

18.1.2 Extraocular muscles
18.1.3 Intraocular

18.1.4 Ear

18.1.5 Nose

18.1.6 Mouth

18.1.7 Mastication

18.1.8 Tongue
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Extrinsic muscle

Intrinsic
18.1.9 Soft palate
18.1.10 Pharynx

18.1.11 Larynx

18.2 Neck

18.2.1 Cervical

18.2.2 Suprahyoid
18.2.3 Infrahyoid/Strap
18.2.4 Vertebrate
Anterior

Lateral

Posterior

| obliquus capitis superior |l lateral mass of atlasll lateral
half of the inferior nuchal line Il Il suboccipital nerve Il |l
[-valign="top” |- | inferior Il spinous process of the axis Il
lateral mass of atlas Il Il suboccipital nerve Il Il 1}

18.3 Torso
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https://en.wikipedia.org/wiki/Human_eye
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https://en.wikipedia.org/wiki/Human_pharynx
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https://en.wikipedia.org/wiki/Suboccipital_nerve
https://en.wikipedia.org/wiki/Torso

18.5. LOWER LIMB

18.3.1 Back
18.3.2 Chest
18.3.3 Abdomen
18.3.4 Pelvis

18.3.5 Perineum

18.4 Upper limbs

18.4.1 Vertebral column
18.4.2 Thoracic walls
18.4.3 Shoulder

18.4.4 Arm
Anterior compartment

Posterior compartment

18.4.5 Forearm
Anterior compartment

Superficial
Deep

Posterior compartment

Superficial

Deep

18.4.6 Hand
Lateral volar

Thenar

Medial volar

Intermediate

18.5 Lower limb
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18.5.1 Iliac region
18.5.2 Gluteal

18.5.3 Thigh
anterior compartment

posterior compartment/hamstring
medial compartment

18.5.4 Leg

anterior compartment

posterior compartment

Superficial

Deep

lateral compartment

fibularis muscles:

18.5.5 Foot
Dorsal
Plantar

1st layer

2nd layer

3rd layer

4th layer
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58

18.6 Innervation overview
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[7] Gosling et al. 2008, p. 266

[8] MedicalMnemonics.com: 255
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18.10 External links
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e Muscles of human body also at
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