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Introduction 

The internal skeleton of the 
human body consists of 206 
bones. These bones provide 
support for the body and pro
tection for its vital organs. 
Without the bones for muscle 
attachment, coordinated move
ments of the body would be 
virtually impossible. Muscles are 
chemical factories constantly 
changing their chemical makeup 
to produce movement. Skeletal 
muscles are responsible for 
approximately 23 percent of body 
weight in women and 40 percent 
in men. They produce most of 
the body's heat and are also 
important in moving the blood 
from the extremities back to the 
heart. The skeleton also func
tions as a reservoir for minerals, 
especially calcium, and as the 
agent of hemopoiesis [blood cell 
formation), which occurs within 
the marrow cavities of certain 
bones. 

This model of the human 
skeleton is designed to aid in
structors' students, and patients 
in understanding the workings of 
the human skeleton. Individual 
bones and important processes 
for muscle attachment are well 
defined. By manipulating the 
model, the user can demonstrate 
mobility at the joints, and articu
lations can easily be seen. The 
model, in conjunction with this 
guide and other references on 
skeletal muscles, will serve as an 
important visual aid for locating 
and identifying muscle attach
ment as well as bones. 

The purpose of this guide is to 
provide a quick reference for the 
anatomy and physiology of the 
skeletal system. It includes a 
description of each bone, a sum
mary concerning joints and their 
movements, and etymological 
charts, which should facilitate 
learning the names of bones and 
bone markings and which also 
provide interesting background 
material. 

Instructors will find here 
suggested activities for students 
or patients using this model, 
along with a discussion of in
juries, diseases, and disorders 
associated with the human 
skeletal system. 

Objectives 

Persons using this model and 
guide in conjunction with their 
study of the skeletal system 
should be able to: 

Describe the functions of the 
skeletal system and determine 
the structural divisions of the 
skeleton. 

Locate and name the bones of 
the skeleton. 

Classify the bones according to 
shape. 

Identify the structures and func
tions of the parts of a long bone. 

Name and describe the con
nective tissues that are part of 
the skeletal system and deter
mine the function of each. 

Describe the kinds of joints and 
determine the range of move
ment possible at each joint. 

Locate the bone markings pres
ent for muscle attachment. 

Define the terms used to indicate 
bone markings. 

Become familiar with the ety
mology of the names and mark
ings of bones. 

Identify the bones and other 
parts of the skeleton that are 
most susceptible to injury. 

Describe the different kinds of 
fractures. 

Name and describe the various 
diseases and disorders that affect 
the skeletal system. 
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Important Facts about the Human Skeleton 

Bone consists of living cells and 
of intercellular substance. The 
intercellular substance (matrix) 
predominates over the cells and 
is calcified. This explains the 
rigidity of bones. Embedded in 
the bony layers are many fibers 
of collagen, the body's most 
abundant protein. Concentric 
cylindrical layers of calcified 
rna trix enclose a central longi
tudinal canal, which contains a 
blood vessel. 

Each layer of bone matrix is 
called a lamella; the central 
canal is a Haversian canal. This 
canal and the surrounding lamel
lae make up the Haversian 
system. Bone cells (osteocytes) 
occupy minute spaces, called 
lacunae, between the lamellae. 
Like bone, cartilage consists 
more of intercellular substances 
than of cells. Collagen is abun
dant in both tissues; in cartilage, 
however, these fibers are em
bedded in a firm gel rather than 
in calcified layers. 

Structures of Bones 

epiphysis the extremity of a 
long bone; it provides space for 
muscle attachment near joints 
and is an area of bone growth. 

diaphysis the shaft of a long 
bone; it provides support without 
cumbersome weight. 

articular cartilage a thin layer 
of hyaline cartilage covering the 
articular surface; it cushions jars 
and blows. 

spongy (cancellous) bone 
marrow found in cancellous 
spaces; the red marrow in the 
proximal epi ph yses of the 
humerus and femur produces red 
blood cells. 

Cross Section of a Long Bone 

concentric lamellae 
of compact bone 

A 

lacuna containing 
bone cell (osteocyte) 

..... -:.~.;:~ ..... :.-.'.~J: ... 
A = cross section of long bone B

showing Haversian system 
B = Haversian system enlarged 

periosteum a dense, white, 
fibrous membrane covering bone 
except at joint surfaces; it pro
vides attachment for muscles and 
is necessary for bone growth, 
repair, and nutrition; the inner 
layer contains osteoblasts. 

compact bone a layer of bone 
between the periosteum and the 
endosteum; an area of dense 
bone tissue that protects spongy 
tissue and strengthens the bone. 

endosteum the membrane that 
lines the medullary cavity and 
Haversian canals; it is composed 
of cells that become osteoblasts 
as needed. 

. : . . blood vessels and nerves 

medullary (marrow) cavity runs 
the length of the diaphysis; it 
contains yellow, or fatty, bone 
marrow in the adult. 

The two main parts of the 
skeletal system are the axial 
skeleton (skull, hyoid bone, 
vertebral column, sternum, and 
ribs) and the appendicular skel
eton (the bones of the upper and 
lower extremities). 

Bones Classified according to 
Shape 

long bones femur, tibia, fibula, 
humerus, radius, ulna, and 
phalanges 

short bones carpals and tarsals 
(wrist and ankle bones) 
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Shapes of Bones 

short-

irregular m 

flat bones several cranial bones 
(frontal and parietal), ribs, and 
scapula 

irregular bones vertebrae, sphe
noid, ethmoid, sacrum, coccyx, 
and mandible 

Tissues of the Skeletal System 

bone the skeleton; it composes 
the framework for movement, 
support, and protection; serves as 
a storehouse for minerals; and 
manufactures blood cells. 

cartilage the ou ter ears, ends of 
long bones, larynx, tip of nose, 
between vertebrae, at juncture of 
ribs and breastbone, trachea; it 
acts as a cushion, lends rigidity 
to structures that lack bone, and 
provides a slippery surface for 
some joints. 

dense, fibrous, regularly arranged 
connective tissue tendons and 
ligaments; the tendons join 
muscles to bone, the ligaments 
join bone to bone. 

dense, fibrous, irregularly ar
ranged connective tissue 
membrane around bone [peri
osteurn}, it carries blood supply 
for nourishmen t of bone tissue 
and provides an area for muscle 
attachment. 

Joints of the Human Skeleton 

Joints in the human body are 
classified according to their 
degree of motion: 

Diathioses are freely movable 
joints with a joint cavity. 

ball and socket shoulder and 
hip; angular movement in all 
directions combined with pivotal 
rotation. 

hinge elbow, ankle, and knee; 
bending in one direction only, 
much like a hinge on a door. 

pivot neck between 1st and 2d 
vertebrae and between the radius 
and the ulna; rotation (similar to 
turning a key in a lock). Rotation 
of the atlas results in rotation of 
the head. 

ellipsoid (condyloid): limited 
ball and socket wrist joint 
between radius and carpals; 
angular movement in two di
rections at right angles. 

saddle thumb between first 
metacarpal (hand) and trapezium 
(wrist bone); similar to condyloid 
(having movement in two di
rections)' but freer. 

gliding between carpal bones, 
articular processes of vertebrae; a 
sliding movement. 

Synarthroses do not have a 
joint cavity and do not allow free 
movement; some do not allow 
movement of any kind: 

cartilaginous (synchondrosis) 
between bodies of vertebrae and 
between diaphysis and epiphysis 
of growing bones; a bending, 
twisting, or slight compression. 

fibrous (suture or syndesmosis) 
between skull bones (in the 
adult, fibrous connections are 
completely ossified); no move
ment of any kind. 
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Etymological Chart of Bones 
BONE NUMBER 

Cranium comprises 8 
Frontal 1 

Parietal 2 

Temporal 2 

Occipital 

Ethmoid 

Sphenoid 

Facial bones 14 (21) 

Nasal 2 
Maxilla 2 

Zygomatic 2 
(malar) 

Mandible 
(inferior 
maxilla) 
Pala tine (palate 2 
bones) 
Lacrimal 2 

Inferior 2 
conchae 
(turbinates) 
Vomer 1 

* Malleus (2) 
"Incus (2) 
* Stapes (2) 
* Hyoid (lingual (1 ) 
bone) 

Sternum 1 
Ribs 12 pairs 

Clavicle 2 

ETYMOLOGY 

L.; Gr. kranion-helmet 
L. frons-forehead 

L. paries-wall 

L. tempus-time 

L. ob caput-against the 
head 
Gr. ethmas-sieve; 
eidos-form 

Gr. spher-wedge; 
eidos-form 

L. nasus-nose 
L. jaw bone 

Gr. zygoma-bolt, bar; 
L. mala-cheek 

L. maxilla-jaw bone 

L. palatum-palate 

L. lacrima-tear 

L. turbo-coil 

L. ploughshare 

L. hammer 
L. anvil 
L. stirrup 
Gr. hyoeides-resembles 
the letter upsilon; also, 
L. lingua-tongue 
L.; Gr. sternon-breast 
ME, OE, rib 

L. c1avis-key 

DESCRIPTION 

Forms case to protect brain. 
Situated at anterior part of cranium; forms 
forehead and part of orbits and nasal fossae. 
Forms sides and roof of skull; articulates with 
the opposite parietal, the occipi tal, fran tal, 
temporal, and sphenoid. 
Situated at sides and base of skull; contain ear 
bones. 
Trapezoidal in shape; situated at back and base 
of cranium. 
A light spongy bone, situated at anterior part of 
base of cranium; forms part of nasal septum 
and orbit. 
Situated at anterior part of base of skull; articu
lates with all cranial bones; form resembles 
that of a bat with wings extended. 
Chief functions: to enable chewing; to serve as 
protection for sense organs (eyes, nose, tongue) 
and as passageway for respiratory and vocal 
organs. 
Small oblong bones forming bridge of nose. 
Form upper jaw, part of roof of mouth, floor of 
nasal fossae, and floor of orbit. 
Two small quadrangular bones forming prom
inence of cheeks, part of outer wall and floor of 
orbit. 
Largest and strongest bone of the face; holds 
lower teeth. 

Form floor and outer wall of nose, roof of
 
mouth, and floor of orbit.
 
Smallest bones of the face; form front part and
 
inner walls of orbit.
 
Thin, spongy bone curled like a scroll; situated
 
on each side of outer wall of nasal fossae.
 

Single bone forming part of nasal septum; thin,
 
somewhat like a ploughshare in form.
 
Attached to ear drum.
 
Located between malleus and stapes.
 
Attached to oval window.
 
Horseshoe-shaped bone; supports tongue; only
 
bone in body not articulated to another bone.
 

Flat, narrow bone in median line of chest.
 
Arches of bone forming thoracic walls; 12 on
 
each side.
 
Collar bone; forms anterior part of shoulder
 
girdle; located above first rib; articulates with
 
sternum and scapula.
 

"These bones are not distinguishable on the model. Consult other references for further description and location. 
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Etymological Chart of Bones (con tinued) 

BONE NUM BER ETYMOLOGY DESC RIPTION 

Scapula 2 1. palo-spade Forms back part of sho u lder girdle; a lar ge, flat 
bone, trian gul ar in shape. 

Humerus 2 1. umerus-sho u lder Longest and largest bone of th e upper 
extrem ity; articu lates with sca pu la. 

Radius 2 1. ray or spoke of a Bon e on ou te r side of forearm, next to ulna ; 
wheel longer than ulna; forms small part of elb ow 

joint; low er end forms ch ief part of wri st joint . 

Ulna 2 1. arm Inner bon e of forearm, parallel wi th radius ; 
form s large part of articulation of elbow joint; 
lower end forms sm all part of wri st joint . 

Carpals 16 (8 in 1. carpus- w rist ; Arranged in tw o rows; make up pro ximal and 
each hand ) Gr. karpos w rist distal bones of wrist . 

Scaphoid 2 Gr. sk aphe- ski ff; Largest bon es of prox im al row of wrist bon es . 
eidos- form 

Semilunar 2 1. semi, l una-half-m oon Situated in prox imal row of wrist bon es. 
(1 unate) 
Cuneiform 2 L. cune us- we dge Sh aped like a wedge or pyramid; loc at ed at up

per and inner side of wrist. 
Pisiform 2 L. pisum pea Smallest bon e in proximal row of wr ist bones . 
Trapezium 2 1. , Gr. trapezion-table Situated between sca pho id and first m et acarp al 

bon c . 
Trapezoid 2 L.; G. sha pe d like a Sm allest bon e in distal row; wedge-sh ap ed . 

tr apezoid 
Os magnum 2 1. os- bone ; magnum- Largest bon e of wris t ; located in ce n te r of wrist 
[capitate] big in di stal row . 
Unciform 2 1. un cus-hook Wedge-shaped bon e form and h ooklike proce ss 
(ham ate) extending from palmar surface . 

Metacarpals 10 (5 in 1. meta-after; carpu s- Lon g cylindrical bon es forming th e han d. 
each hand) wrist 

Ph alanges 28 (14 in G. phalanx- battle linc Lon g bones of finge rs; 2 for each thumb, 3 for 
each hand) each finger. 

Vertebrae 
Cervical 7 L. cervix- neck First 7 vertebrae. 

Atlas 1 Mythical Atlas held up 1sr cervical vertebra; unlike other vertebrae. 
pillars of heaven lack s a bod y and prom in ent spinou s process ; 

art icu la te s with sk u ll. 
Axis L. line on which some 2d ce rvical vert ebra; has den s, or odo n to id 

thing rot a tes process, which art icula tes with atlas and pro 
vid es piv ot for rotati ng th e head . 

Thoraci c 12 Gr. th ora x ch est ; 12 vertebrae providing articulation for th e 12 
relating to the chest pairs of ribs ; larger and heavier than cervical 

vertebrae. 
Lumbar 5 1. lu m bu s-loin 5 vertebrae tha t ar e heavi er than the th oracic 

vertebra; support sma ll of th e back . 
Sacrum L. sac red bon e; it was Formed from fusion of 5 separa te vertebrae ; 

offered in sacrifices tri an gular-shaped bon e wedged between iliac 
bon es of pelvis. 

Coccyx G. k ok k yx-cuckoo, Sin gul ar bon e resulting from fusion of 4 or :; 
whose bill it is said to vertebrae; tr iangular rudimentary bone below 
res emble, end of spine sacrum . 
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BONE NUMBER ETYMOLOGY DESCRIPTION 

Hip (pelvis, coxa 2 L. pelvis-basin With sacrum, forms pelvic girdle; 3 bones-
or innominate1 ilium, ischium, and pubis-fused to form joint 

for head of femur (acetabulum]. 
Ilium 2 L. flank Large upper portion of hip bone. 
Ischium 2 Gr. ischion-hip; Posterior part of pelvic arch upon which one 

ischys-strength rests while seated. 
Pubis 2 L. as pubis-pubic bone Two bones forming an arch on either side of 

pubis. 
Femur 2 L. pertaining to the thigh Longest and heaviest bone of the body; has 3 

projections on either end for muscle 
attachment. 

Patella 2 L. shallow pan or dish Sesamoid (shaped like a sesame seed), a bone 
embedded in tendon of quadriceps muscle. 

Tibia 2 L. shin bone, leg bone of Heavy bone of shin; forms prominence on in-
animals; ancient pipe or side of ankle. 
flute made of an animal's 
leg bone 

Fibula 2 L. clasp, fasten Thin bone of shin; forms bony prominence on 
outside of ankle. 

Tarsals 14 (7 in each Gr. tarsos-any flat Ankle bones. 
foot) surface 

Cuneiforms 6 L. cuneus-wedge; Articulate with 1st, 2d, and 3d metatarsals. 
(I, II, III) forma-form 
Navicular 2 L. navicula-boat; boat Located between cuneiforms and talus. 

shaped 
Cuboid 2 G. kyboeides-cube Articulates with 4th and 5th metatarsals. 

shaped 
Talus 2 Giant brass man pre- Fits into slot provided by tibia and fibula to 

sented to Minos, King of form ankle joint. 
Crete, to be used as a 
watchman; in Greek 
mythology Talus had a 
single vein running from 
head to ankle, where it 
was plugged by a nail; 
Medea drew out the nail 
and he bled to death. 

Calcaneus 2 L. calyx-heel Heelbone, provides attachment for Achilles 
tendon. 

Metatarsals 10 Gr. meta-after; L. Along with ligaments and muscles, form arch 
tarsalis-instep; hence, of the foot. 
part of body between tar
sal bones (ankle) and toes 

Phalanges 28(14in Gr. phalanx-battle line Long bones of toes; 2 for each big toe, 3 for 
each foot) each smaller toe. 
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Etymological Chart of BOlle Markings 
BONE MARKING 

Frontal 
Frontal sinus 

Temporal 
~astoid process 

Mastoid air cells 

Mastoid portion 

External auditory
 
meatus or canal
 
Styloid process
 

Occipital 
Foramen magnum 

Condyles 

External occipital protuberance 

Mandible 
Condyle or head 

Fusion of several cranial bones
 
Orbit
 

Vertebral column 
Dens, or odontoid process of the 
axis (2d cervical vertebra) 

Body 

Laminae 

Pedicles 

ETYMOLOGY 

L. frons-forehead; sinus-curved 
surface; opening or cavity 

Gr. mastos-breast; eidos-form; 
process-an outgrowth or 
prominence 

Outside, hearing; canal or passage 

Gr. stylos-pillar; eidos-form; 
resembling a style or peg 

L. foro--to bore; opening or 
orifice; magnus-great 

Gr. kondylos-knuckle; enlarged, 
rounded protuberance 

L. occiput-back of the head; 
L. pro--forth; tuber-swelling;
 
to bulge out
 

Gr. kondylos-knucklei enlarged, 
rounded protuberance 

L. orbita-track of a wheel; one of 
the two cavities of the skull con
taining the eyes 

L. dens-tooth 

Layer or coats lying over one 
another, as in bone, minerals, 
armor 
L. pediculus-little foot 

DESCRIPTION 

Cavities inside the frontal bone, 
lined with mucosa and containing 
air. 

Protuberance just behind the ear. 

Air-filled, mucous-lined spaces 
within the mastoid process. 
Lower part of bone, posterior to 
external auditory meatus. 
Opening into ears; tube extending 
through temporal bone. 
Slender spike of bone serving as 
attachment for several neck 
muscles and ligaments, often 
broken off in the dry skull. 

Hole through which spinal cord 
enters the cranial cavity and joins 
the medulla oblongata. 
Convex, oval processes on either 
side of the foramen magnum, 
articulate with the depressions on 
the first cervical vertebra. 
Prominent projection on the 
middle of the occipital bone, can 
be felt as a definite bump. 

Part of the mandible articulating 
with mandibular fossa of the 
temporal bone. 

Sockets for eyes, formed by several 
cranial bones. 

Peglike projection from the body 
of the axis forming a pivot for 
rotation of atlas. 
Main, flat, round part of vertebra, 
supporting full weight. 
Posterior parts of vertebrae; proc
esses project from here. 

Short projections extending pos
teriorly from the body of the 
vertebrae. 
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BONE MARKING 

Spinous process 

Transverse process 
Spinal (vertebral) foramen 

Intervertebral foramina 

Sternum 
Manubrium 
Body 
Xiphoid process 

Scapula 
Spine 

Acromion process 

Coracoid process 

Glenoid cavity 

Ribs 
Bone 
Costal cartilage 

Humerus 
Head 

Neck 

Greater tubercle 

Lesser tubercle 

Trochlea 

Coronoid fossa 

Olecranon fossa 

ETYMOLOGY 

Spine-any slender, thornlike 
process 
1. trans-across; verto--turn 
1. foro--to bore; opening or orifice 

Between vertebrae; openings 

1. manus-hand; handle 

Gr. xiph os-sword 

Slender, thornlike process 

Gr. akroo--topmost; omos
shoulder 

Gr. korax-crow; shaped like a 
raven's beak 

Gr. glem?-socket; hollowed like a 
shallow pit 

ME, OE, rib 

Rounded end of bone 

Constricted part of an object, 
especially near one end 
1. tu ber-swelling 

Gr. trochilia-pulley 

Gr. kQrane; 1. corona-crown; 
1. fossa-a shallow depression 

Gr. olekranon, alene-elbow; 
kranion-head; 1. fossa-a shal
low depression 

DESCRIPTION 

Sharp projections of bone under
 
each lamina.
 
Lateral projections from vertebrae.
 
Hole in center of vertebrae
 
through which the spinal cord
 
runs.
 
Openings between vertebrae
 
through which spinal nerves leave
 
the spinal cord.
 

Flaring, upper part.
 
Main, central part of the bone.
 
Projection at base of sternum,
 
made of cartilage.
 

Sharp, prominant ridge running
 
diagonally across the posterior
 
surface.
 
Slightly rounded and curved end of
 
the spine, articulates on the ante

rior side with the clavicle.
 
Rounded and curved process
 
extending from the superior ante

rior side of the scapula.
 
Depression at lateral side of
 
scapula, articulates with head of
 
humerus.
 

Cartilage attaching first 7 pairs of
 
ribs to manubrium and body of
 
sternum, and next 3 pairs of ribs
 
to cartilage of the 7th rib.
 

Rounded process at top of bone
 
forming shoulder joint.
 
Oblique groove just below head.
 

Rounded projection to the side and
 
front of the head.
 
Rounded projection below the
 
neck.
 
Pulley-shaped projection at distal
 
end; articulates with ulna.
 
Depression above the trochlea on
 
anterior surface, receives coronoid
 
process of ulna.
 
Depression above trochlea on
 
posterior surfaces, receives ole

cranon process of ulna.
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Etymological Chart of Bone Markings (continued) 

BONE MARKING 

Capitulum 

Epicondyles (medial and lateral) 

Ulna 
Olecranon process 

Coronoid process 

Semilunar notch
 

Radial notch
 

Styloid process
 

Radius 
Head 

Radial tuberosity
 

Styloid process
 

Pelvis (os coxae)
 
Ilium
 

Ischium
 
Pubis
 
Acetabulum
 

Crest of the ili urn 

Tuberosities of the ischium 

Spine of the ischium 

ETYMOLOGY 

L. caput-head 

Gr. epi-upon; 
kondylos-knuckle; enlarged, 
rounded protuberance 

Gr. olekranon, alene-elbow; 
kranion-head; process-an out
growth or protuberance 
L. crown 

Resembling or shaped like a half 
moon; notch-indentation 
L. radius-ray 

Gr. stylos-pillar; eidos-form; 
resembling a style or peg; 
process-an outgrowth or 
prominence 

Rounded end of bone 

L. tuber-swelling 

Gr. stylos-pillar; eidos-form; 
resembling a style or peg; 
process-an outgrowth or 
prominence 

L. flank, the large upper portion of 
the hip bone 
Gr. ischion-hip; ischys-strength 
L. os pubis-pubic bone 
L. acetum-small vinegar cup 

L. crista-tuft; the top of any

thing, ilium-flank
 
L. tuber-swelling; ischium-hip 

Slender, thornlike processes; 
L. ischium-flank 

DESCRIPTION 

Rounded knob below lateral epi

condyle; sometimes referred to as
 
radial head of the humerus.
 
Projections at distal end.
 

Elbow.
 

Projection on anterior surface of
 
proximal end of ulna; forms one
 
side of depression for trochlea.
 
Curved notch that fits around the
 
trochlea.
 
Small curved notch on lateral side
 
into which head of radius fits.
 
Sharp projection at distal end.
 

Disk-shaped process that articu

lates with capitulum of humerus
 
and radial notch of ulna.
 
Rough projection on which the
 
biceps muscle inserts.
 
Projection at the distal end.
 

Upper, flaring portion.
 

Lower, posterior portion.
 
Anterior, medial section.
 
Socket for head of femur, formed
 
by fusion of ilium, ischium, and
 
pubis.
 
Upper, curving edge of the ilium.
 

Large processes forming inferior
 
part of ischium, on which the
 
sitting body rests.
 
Pointed projection above the
 
tuberosi ty .
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BONE MARKING 

Anterior superior and inferior 
spines of the ilium 

Greater sciatic notch 

Obturator foramen 

Symphysis pubis 

Femur 
Head 

Neck 

Greater trochanter 

Lesser trochanter 

Lateral condyle 

Medial condyle 

Tibia 
Tuberosity 

Medial malleolus 

Fibula 
Lateral malleolus 

ETYMOLOGY 

Projections on front of pelvic 
bones; superior is located above 
inferior 
Gr. ischion-hip; notch
indentation 
L. obturatus-close, to close or 
stop up; L. [orc-i-u: bore; opening 
or orifice 
Gr. syn-together; phylos-grow; 
os pubis-pubic bone 

Rounded end of a bone 

Constricted part of a bone, 
especially near one end 
Large; Gr. trech6--run 

Small; Gr. trech6--run 

L. lateralis-s-svie, Gr. kondylos
knuckle; enlarged, rounded 
protuberance 
Of or pertaining to the middle; 
Gr. .kondylos-knuckle; enlarged, 
rounded protuberance 

L. tuber-swelling 

Middle; L. malleolus-little 
hammer 

L. lateralis-s-svi«, malleolus
little hammer 

DESCRIPTION 

Projections that form "point" of 
thc hips. 

Large notch on posterior surface of 
ilium. 
Largest opening or foramen in the 
body; formed by fusion of pubis 
and ischium. 
Cartilaginous joint betwecn the 
pubic bones. 

Rounded, upper end, fits into the 
acetabulum of pelvis. 
Constricted portion just below the 
head and to the side. 
Projection located below the head 
and to the side. 
Smaller projection located below 
and medial to the greater 
trochanter. 
Large, rounded projection at lateral 
distal end of femur, articulates 
with the tibia. 
Large, rounded projection at 
medial distal end of femur, articu
lates with the tibia. 

Projection on the midline below 
the knee. 
Rounded projection at distal end 
of tibia; forms prominence at 
medial surface of ankle. 

Rounded prominence at distal end 
of fibula; forms prominence on 
la teral surface of ankle. 
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Diseases, Disorders, and Injuries of the Skeletal System 

Disorders of the Bones 

osteomyelitis an inflammation 
of the bone involving the matrix 
and medullary cavity. It may be 
caused by organisms, including 
bacteria (e.g., streptococcus, 
staphylococcus, and tuberculo
sis), and also by trauma. This is 
seen especially in fractures that 
have not healed properly. 

osteodystrophies a group of 
diseases characterized by dis
ruptions in bone growth. It may 
be caused by vitamin deficiencies 
(rickets) or hormone deficiencies 
(osteoporosis), or it may be of 
unknown cause. 

tumors of the bone there are 
two classes of tumors: primary 
and secondary. Primary tumors 
begin in the bone itself and may 
be either malignant or benign. 
Secondary tumors are the result 
of cancer metastasis from some 
other part of the body; these are 
always malignant. 

osteitis deformans (also known 
as Paget's disease) a deforma
tion of bones resulting from 
periodic calcium loss followed by 
excessive calcium deposition. 
Abnormal body chemistry in
volving calcium may be the 
cause. 

fractures breaks or ruptures in a 
bone resulting from the trauma 
of accidents or from bone de
struction caused by disease. 
Fractures are classified according 
to the type and extent of the 
damage. Reduction is the manip
ulation of the broken bone ends 
so that the bone is restored to its 
normal position, commonly 
called"setting a bone." 

MAIN TYPES OF FRACTURES 

closed, or simple the bone is 
broken, but does not protrude 
through the skin. 

open, or compound the bone 
protrudes through the skin, often 
damaging the skin and soft 
tissues, leaving the area vulner
able to infection. 

The other main types of frac
tures, which can be closed or 
open, are the following: 

comminuted the bone has 
numerous fracture lines and is 
splintered into small fragments. 

transverse the fracture is a 
straight break across the bone 
with only one fracture line. ' 

greenstick the commonest type 
of fracture in children. The bone 
splits but does not break com
pletely, similar to what happens 
when one tries to break a piece 
of green wood. 

OTHER TYPES OF FRACTURES 

depressed the bone is driven 
inward, as is seen in skull 
fractures. 

pathological the bone is weak
ened by underlying disease, 
which causes it to be susceptible 
to fracturing. 

impacted broken ends of bone 
are jammed into each other. 

spiral the bone is twisted apart. 
This type is very common in 
skiing accidents. 

Pott involves a break to the 
distal end of the fibula; usually 
includes injury to the distal 
articulation between the fibula 
and tibia. 

Colles a fracture to the distal 
end of the radius; frequently 
occurs when one falls on the 
outstretched arm. 

Disorders of the Spinal Column 

The vertebral column is subject 
to numerous stresses and strains 
because it supports much of the 
weight of the upper body. In fact, 
backache is one of the com
monest complaints of the general 
population. Some of the causes 
are: 

slipped disk (also called ruptured 
or herniated disk) the disk 
between the vertebrae usually 
protrudes forward, compressing 
the spinal cord and causing low 
back pain and sciatica (extension 
of pain along the path of the 
sciatic nerve in the back of the 
thigh). 

low back pain in older persons, 
can result from osteoarthritis, 
which destroys the vertebrae, 
resulting in irritation of the 
spinal cord. 

strains strains located in the 
lumbosacral and sacroiliac joints 
are quite common and cause 
considerable back pain because of 
the muscle spasms resulting 
from them. 

spina bijida a congenital detect 
of the vertebral column causing 
the laminae to join near the 
middle of the spine. 
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Types of Fractures 

closed or transverse 
simple 

open or 
compound 

comminuted 
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Curvatures of the Spine 

scoliosis 

kyphosis 

lordosis 

fractures of the vertebral 
column a broken bone in the 
spinal column which could harm 
spinal cord nerves. 

whiplash a neck sprain caused 
by a sudden snapping of the head 
back and forth; it is common in 
auto accident victims hit from 
behind. 

pinched nerve a swelling 
around a nerve produced by a 
sprain or strain. Slipped disks 
often cause this condition. 

Curvatures of the spine are 
usually congenital, but may 
result from accident, disease, or 
weakness of the muscles. Some 
common curvatures are: 

scoliosis a sideward deviation of 
the spinal column. 

kyphosis ("hunchback") an 
abnormal curve in the thoracic 
vertebrae. 

lordosis ("swayback" or "hollow 
back") a condition in which the 
lumbar vertebrae are curved 
inward abnormally. 

Disorders of the Head 

mastoiditis inflammation of the 
bony cells of the mastoid process 
of the temporal bone. This infec
tion is dangerous because it can 
spread to the brain or its outer 
covering. 

sinusitis an inflammation of 
the membranes located in the 
paranasal sinuses. The mem
branes may swell and block 
drainage into the nasal cavity; 
fluid pressure then builds up, 
resulting in sinus headache. 

cleft palate a condition in 
which the palatine processes of 
the maxillary bones do not unite 
before birth. It is often accom
panied by a split in the upper lip. 

dislocation of the upper jaw 
displacement of the condylar 
process of the mandible from the 
mandibular fossa of the temporal 
bone. This may occur when 
opening the mouth too wide. 

deviated septum the septum is 
deflected laterally from the 
midline of the nose. The devi
ation usually occurs where the 
nasal bone joins the septal 
cartilage. 

microcephalus caused by a 
premature closing of the anterior 
fontanel. The brain does not have 
adequate space for growth, re
sulting in mental retardation. 

hydrocephalus (water on the 
brain) excess cerebrospinal fluid 
inside the skull causes the ante
rior fontanel to remain open. 

Disorders of the Joints 

The mechanisms that control 
movement at joints are often 
subject to disorders. The most 
common are: 

sprains the joint is wrenched, 
with the ligaments being either 
ruptured or torn. 

dislocations the parts of the 
joints are deranged, i.e., they are 
dislocated from their proper 
alignment. 

bursitis inflammation of the 
bursa (fluid-containing sac or 
pouch lined with synovial mem
brane). This is a reaction to 
stress of the structures around a 
joint. 
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Suggested Activites Using the Skeleton Model 

tendonitis inflammation of the 
tendon, sheaths, and synovial 
membranes surrounding certain 
joints, which usually follows 
some sort of trauma, strain, or 
excessive exercise. 

The commonest joint disorders 
that cause pain result from 
inflammation of a joint (ar
thritis). Some types of arthritis 
are: 

rheumatoid arthritis a chronic, 
crippling disease that primarily 
affects the joints of the hands 
and feet. Sometimes, however, it 
also attacks the body's con
nective tissue. 

osteoarthritis a degenerative 
joint disease that interferes wi th 
and causes the breakdown of 
cartilage and other tissues re
sponsible for joint mobility. 
Joints most often involved are 
the hips, knees, and spine 
(weight-bearing joints). 

gout a disorder of the body's 
uric acid metabolism that causes 
excessive uric acid in the blood, 
which eventually crystallizes and 
is deposited in the joints. This 
disorder is heredi tary and is not 
related to life style. 

ankylosing spondylitis a 
chronic inflammatory disorder of 
the spine, similar to rheumatoid 
arthritis. It attacks more men 
than women and eventually 
causes destruction of articular 
cartilage and calcification of the 
joint. 

This model can be used in dern
onstration lessons, by indi
viduals, or in small groups. The 
names and positions of bones and 
joints should be noted, along 
with the processes and de
pressions that provide attach
ments for muscles and form 
joints. Since bones grow along 
lines of stress and since stress is 
created by muscle attachments, 
large prominences on bones 
indicate that strong muscles are 
associated with these bones. 

Procedures 

1. In examining the model, note 
that there are two kinds of 
tissue: bone and cartilage. Locate 
these tissues on the model, and 
discuss and describe their 
functions. 

2. Locate and identify each bone 
on the model. Using this guide, 
become familiar with the name, 
number, and function of each 
bone. With the aid of a dic
tionary or the etymological chart 
in this guide, find the derivations 
of the names given to bones. 

3. Note the division of the 
skeleton into its axial and ap
pendicular parts. This division 
simplifies learning the important 
joints or articulations of the 
skeleton. 

4. Observe the kinds of bones 
according to shape. Locate these 
on the model and indicate the 
processes for muscle attachment. 
(Consult this guide for more 
detail. ) 

5. Manipulate the model to 
demonstrate several kinds of 
movable joints. Compare the 
range of movement possible at 
each joint. Also locate the im
movable and partially movable 
joints. (See this guide for descrip
tions of joints.) 

6. Examine the bones for pro
jections and ridges. Relate these 
prominences to muscle attach
ments. Use a reference to deter
mine which muscles are attached 
to these markings. 

7. The terms listed below are 
used to indicate bone markings. 
Using the model, locate an ex
ample of each of the following: 

condyle notch 
crest process 
foramen spinous process 
fossa trochanter 
head tubercle 
malleous tuberosity 
meatus 

8. Locate and identify places 
where injury is most likely to 
occur. Consult this guide for 
diseases and disorders of the 
skeletal system. A reference 
should be consulted for a dis
cussion of treatments available 
for these injuries, diseases, and 
disorders. 

Enrichment Activity 

Use the glossary and ety
mological charts to suggest how 
the names of bones are related to 
Greek mythology. Read these 
myths and explain these 
connections. 
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Glossary 

Acetabulum Socket in the hip 
bone [os coxae, or innominate 
bone) into which the head of the 
femur fits. 

Achilles tendon Tendon in
serted on the calcaneous (heel 
bone); so named because, accord
ing to the Greek myth, Achilles' 
mother held him by the heels 
and dipped him into the river 
Styx, thereby making him in
vulnerable except in the heel. 

Acromion Bony projection of 
scapula; forms point of shoulder. 

Anterior Front, or ventral. 

Arthritis Inflammation of the 
joints. 

Arthrosis Joint or articulation. 

Articulation Joint. 

Bursa Fluid-filled sac placed 
between or beneath moveable 
structures to prevent friction 
during movement. 

Caudad Toward the tail. 

Cephalad Toward the head. 

Collagen Protein constituent of 
connective tissue. 

Condyle Rounded projection at 
end of a bone. 

Corocoid Shaped like a raven's 
beak; process of scapula. 

Coronoid Crown; projection on 
ulna. 

Costal Rib. 

Crest A ridge, i.e., crest of iliac 
bone. 

Dens Tooth or toothlike pro
cess of the axis vertebra; articu
lates with the atlas. 

Diaphysis Shaft of a long bone. 

Diarthrosis Freely moveable 
joint. 

Distal Location toward the end 
of a structure, away from body's 
midline. 

Endosteum Membrane lining 
medullary cavity of long bones. 

Epiphysis End of a long bone. 

Fissure Groove. 

Fontanel "Soft spots" of infant's 
head; unossified area in infant's 
skull. 

Foramen Small opening. 

Fossa Cavity or hollow. 

Fovea Small pit or depression. 

Fracture Break in a bone. 

Glenoid Shallow pit; depression 
on scapula. 

Haversian Central canal con
taining a blood vessel; named for 
Havers, late seventeenth-century 
English anatomist. 

Head A rounded projection 
beyond a narrow, necklike 
portion. 

Hemopoiesis Blood cell 
formation. 

Hyaline (Type of cartilage) 
resembling milk glass; 
translucent. 

Hydrocephalus Water on the 
brain due to the presence of 
excess cerebrospinal fluid. 

Ilium Flank; large upper portion 
of pelvis. 

Inferior Below. 

Ischium Hip, lower posterior 
portion. 

Kyphosis Hunchback; an exag
geration of the thoracic curve. 

Lacuna Space of cavity, e.g., 
lacunae in bone contain bone 
cells. 

Lamella Thin layer, as of bone. 

Laminae A layer or coat lying 
over another, as in bone, min
erals, armor. 

Lateral Of or toward the side; 
opposite of medial. 

Ligament Band of white fibrous 
tissue connecting bones. 

Magnum Great, large. 

Malleolus Small hammer; 
projections at distal ends of tibia 
and fibula. 

Manubrium Handle; upper part 
of sternum. 

Mastoid Nipplelike, breastlike. 
projection of temporal bone. 

Meatus Passageway. 

Medial Of or toward the 
middle; opposite of lateral. 

Microcephalus Small head; the 
brain does not develop fully 
owing to premature closing of 
the anterior fontanel. 

Neck Constricted part, espe
cially near one end. 

Obturator foramen Largest 
opening in the body, formed by 
fusion of the pubis and ischium. 

Olecranon Elbow. 

Os Bone. 
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Ossicle Little bone. 

Ossification Process of de
velopment of membrane or 
cartilage into bone due to min
eral deposits. 

Palate Roof of mouth. 

Paranasal sinuses Sinuses (open
ings in skull) connected by chan
nels to the nasal cavity; these 
include the frontal, maxillary, 
ethmoidal, and sphenoidal 
sinuses. 

Pectineal Pertaining to pubic 
bone. 

Pectoral Pertaining to chest or 
breast. 

Pedicle Little foot, projection of 
vertebra. 

Periosteum Membrane covering 
bones. 

Peroneal Of or near fibula. 

Posterior Located behind. 

Process Projection of bones. 

Protuberence A projection. 

Proximal Located nearest the 
center of the body. 

Pubis Anterior, middle section 
of pelvis. 

Rheumatism Any painful state 
of bones, ligaments, tendons, or 
muscles. 

Sciatic nerve Nerve supplying 
the buttocks and running down 
the thigh to lower leg and foot. 

Sciatic notch Indentation or 
opening on the posterior surface 
of the iii urn. 

Scoliosis Lateral bending of the 
spinal column. 

Semilunar Shaped like a half 
moon. 

Septum A partition, e.g., sep
arating the nasal openings. 

Sinus Cavity. 

Spinous process or spine A 
sharp projection, i.e., spine of 
scapula. 

Sprain Forcible wrenching of a 
joint. 

Strain Overstretching or mild 
tearing of a muscle. 

Styloid Projection resembling a 
style or peg. 

Superior Higher. 

Symphysis Greek for "a grow
ing together" i cartilaginous 
connection of hip bones in ante
rior midline. 

Synovial membrane Membrane 
in the joints lubricated by fluid. 

Tendon Band or cord of fibrous 
connective tissue attaching a 
muscle to a bone or other 
structure. 

Thorax Chest. 

Transverse Across. 

Trochanter A large projection 
on a bone, i.e., greater or lesser 
trochanters of femur. 

Trochlea Pulley; projection at 
distal end of humerus. 

Tubercle A small rounded 
projection, i.e., rib tubercle. 

Tuberosity A large rounded 
projection, i.e., ischial tuberosity. 

Xiphoid Sword-shaped pro
jection ofcartilage at lower 
border of sternum. 
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Other related materials appropriate for use with this model 

The Johns Hopkins 
Atlas of Human 
Functional Anatomy 
Illustrated by Leon Schlossberg
 

Text edited by
 
George D. Zuidema, M.D.
 
Professor and Director 
Department of Surgery 
The Johns Hopkins University 
School of Medicine 

Now in a second edition, revised 
and expanded. 
With 178 color illustrations 
showing all systems and organs 
of the human body, this atlas is 
an indispensable reference for all 
who need a succinct yet com
prehensive guide to human 
anatomy and physiology. 
Available in paperback. 

The full-color ill ustrations from 
the anatomy atlas are also avail
able as: 

Slides A set of forty labeled 
slides packaged in a sturdy 
binder. 

Wall charts 46 charts (23" x 
35") produced on a durable plastic 
material. Available individually 
or in sets. 

Bioreview pads Each of the 46 
illustrations is also available as a 
pad of 30 sheets (8112" x II") for 
student use. 

All materials, with the exception 
of the wall charts and bioreview 
pads, may be ordered Irorn The 
Johns Hopkins University Press, 
701 West 40th Street, Suite 275, 
Baltimore, Maryland 21211. Wall 
charts and bioreview pads are 
available from the Carolina Bio
logical Supply Company, Bur
lington, North Carolina 27215. 

The Johns Hopkins 
Model of Human 
Musculature and 
Surface Anatomy 
Designed by Leon Schlossberg 

Made of flesh-toned, washable 
plastic, this 20-inch-tall figure 
accurately depicts surface anat
omy on its right side and human 
musculature on its left. A labeled 
base allows easy identification of 
both individual muscles and 
topical features. 

The Johns Hopkins 
IS-Inch Functional 
Model of the Human 
Skeleton 
Designed by Leon Schlossberg 

Accurate in every detail, this 
calipered, 18-inch reproduction of 
a human skeleton with all major 
joints articulated has been de
signed by one of America's fore
most medical artists. Completely 
assembled, with a labeled base, it 
reproduces the color and texture 
of actual bone. 

The Johns Hopkins University Press 
Baltimore and London ISBN 0-8018-2970-4 


