Bone, skeleton and interaction with
others Body system, skeletal disorder



Musculoskeletal
N system interaction

* Muscles attach to the bones, serves as a lever for body movement

* Bone calcium may be released as needed to maintain blood levels
required for muscle contraction

* The muscles stabilize movable joint



Homeostasis blood calcium
and muscle contraction

Osteoclast Ca?+ reabsorption

activity is in the kidneys

inhibited decreases
Thyroid gland Ca2* level in blood
releases calcitonin \ 25¢d Ca2 i decreases

Parathyroid glands Ca?* level in blood
release PTH ‘increases
Osteoclasts Calcium is Calcium
release Ca?+ reabsorbed from | absorption in the
from bone urine by the small intestine

kidneys increases via
vitamin D
synthesis

\/




Presynaptic X
Postsynaptic cell

cell

action

potent}»

Presynaptic axon

Y
Action potential

Calcium and impuls conduction

Presynaptic
terminal



Calcium in presynaps, in reticulum sarcoplasmicum

Calcium
in Muscle
Contraction

Binding sites for
cross-bridges blocked

@ 4 Binding sites for/ <
cross-bridges exposed
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Troponin

Thick and thin filament interaction
leads to muscle contraction

< (c)

An action potential arrives at
neuromuscular junction

calcium ion in muscle
contraction

ACh is released, binds to
receptors, and opens sodium
ion channels, leading to an
action potential in sarcolemma

Action potential travels along
the T-tubules

Copyright © The McGraw-Hill C Inc. i q for ion or display.
"Cocked" cross-bridge
T 2 D o

>tActin

filament
:|Myosin

Sliding
Filament
Theory

filament

(@
Linkage
%“ broken
(b) @ T eansEtees ﬁgc

o

Cross-bridge
pulls actin filament

Muscle shortens and
produces tension



_ . Facial muscle, facial
\\\ — expression (emotion)

Temporalis

Orbicularis oculi

Levator labii Nasalis

superioris

Zygomaticus

Masseter

Buccinator ———

Risorius

Platysma
Depressor anguli oris
Depressor labii inferioris

Happiness § Surprise




andibular nerve Nerves to
(CN V3) temporalis
ningeal branch Masseteric
3rvus spinosus) nerve
uriculotemporal Nerves to mec
nerve and lateral
pterygoid
Lateral
pterygoid
arotid branch of Buccal
uriculotemporal nerve
nerve
Nerve to Medial
mylohyoid pterygoid
Lingual nerve Inferior dental
nerves
Inferior alveolar
nerve

temporalis

Epicranial

aponeurosis Temporoparietalis

(cut and reflected)

Frontal belly of
occipitofrontalis

Corrugator
supercilii

Orbicularis

Occipital belly of
occipitofrontalis

Masseter
Zygomaticus

major Buccinator

Orbicularis

oris ~ Sternocleidomastoid

3 /s
, A\ NS
/// / e
4 /////%//7//4’/”/7//; S~ Platysma

(cut and reflected)

e

(a) Lateral view

Mastication muscles
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Human Digestive pharynx

System oral cavity
salivary parotid tongue
glands sublingual
submandibular
esophagus
diaphragm stomach
liver pancreas
gallbladder pancreatic duct

common bile duct
small intestine
descending colon
sigmoid colon

duodenum —

transverse colon

. . ascending colon
Digestive system cecum
appendix

anus

rectum
anal canal

Facial bones have sockets for teeth

Bones of the rib cage and pelvic protect organs including the stomach, liver, and intestine
Bones store dietary calcium and phosporus

Abdominal muscle support many digestive organs.

Other skeletal muscle operate in chewing and swallowing

Contraction of smooth muscle move material through the system



Peristalsis movement

Longitudinal "
muscle .

Longitudinal
muscle

from Circular
mouth muscle

mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm

Step 1
Contraction of
circular muscles
behind food

Step 2:
Contraction of
longitudinal muscles
ahead of food

SRR Step 3
< Contraction in
circular muscle lay
forces food forwar
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Nasal cavity plus .
Paranasal Sinuses | T Oral cavity
Nostril ), — —Pharynx

Left main

_ (primary)
“bronchus

Larynx

Trachea 7 = e Bronchi

Carina of
trachea

Right main
(primary)
bronchus

Right lung

Respiratory System Parietal

Pleura (and Viscera
lung surfaces then

Alveoli

Left lung

Diaphragm

The rib cage and sternum protect the lungs.
Muscles used in breathing attach to teh ribs and associated cartilages

The diaphragm and skeletal muscle attached to the ribs function in
breathing and help clear airways by coughing

Smooth muscle in airways allows cganges in air flow to and from the
lungs



MUSCLES OF RESPIRATION

lm of w]

Muscios of oxpiration

Scalene
Trapezius

Pectorialis
major

Q@

breathing in

© 2006 Encyclopadia Britannica, Inc.

Sternocleidomastoid

— Internal
inter-
costals

— Abdom-
inal
muscles

breathing out /~




mphocytes

Cardiovascular System

aorta

superior vena cava

pulmonary veins
pulmonary arteries

inferior vena cava descending aorta

femoral artery

femoral vein

* Heart, vessels, blood

» Function: transport
gases, nutrients,
wastes, hormones

3
— 2 ———
T S - 2

Basophils

Eosinophils

'@ 0‘@
P L :I

- Platelets
Maonocytes Erythrocyte

Bone calcium is available for heart
contraction that pump blood

All types of blood cells form in red bone
marrow
Contraction of heart muscle pump blood

Smooth muscle in blood vessel allows
adjustments in blood flow in different body
regions

Contraction of leg muscles helps return
blood to the heart



Atrial
musculature

Ventricular
musculature

Posterior interventricular sulcus

*FIGURE 20-5
Structural Differences Right -~
between the Left and ventricle .~
Right Ventricles. £

(a) Diagrammatic
sectional view through
the heart, showing the
relative thicknesses of
the two ventricles. Note
the pouchlike shape of
the right ventricle and
the mass of the left
ventricle.

Left
ventricle

Anterior interventricular
sulcus containing fat

Heart muscle and tunica
muscularis of vessel

Circulating blood distributes heat produced
by active skeletal muscle

Contraction of leg muscles help returs
venous blood to the heart



o Rd ] Yellow

* In a child, the medullary cavity of * With age, red bone marrow is

nearly every bone is filled with gradually replaced by fatty yellow
red marrow marrow

* By adulthood, red marrow is * No longer produces blood
limited to the skull, vertebrae, * In a severe chronic anemia, it can
sternum, ribs, part of the pelvic transform back into red marrow
(hip) girdle, and the proximal and begin producing blood again

heads of the humerus and femur

* Qets its color from the abundance
of red blood cells

* Hemopoietic (blood forming)
tissue

* All types of blood cells are — Red Blood Cells —
produced here

Lymphocyte

Monocyte

—— White Blood Cells —

Eosinophil

Basophil

Neurophil

L Platelets - 90




Palatine tonsil ' >

Submandibular node’ﬂf‘y—’s'&{*é

Cervical node
Right internal jugular vem Left internal jugular vein

Right lymphatic duct ——————F——— //ﬂ/ | Thoracic duct

Right subclavian vein
9 Left subclavian vein

e

Thymus Axillary node
Lymphatic vessel —L—{
Thoracic duct Spleen
Cisterna chyli

{ Small intestine
Intestinal node /i Aggregated lymphatic

follicle (Peyer's patch)

® /5 -,!//f// {Q ﬂ lliac node
A 3 3 ‘/ 4 l j |
NE S Appendix " ¢ \ ‘

Lymphocyte /4 W4k — Inguinal node

Large intestine

8 call .
i Lymphatic system and
Foreign Antigens .o Self Antigens o
A T immun
% / k PRR's @ g

white blood cells that function in body defenses fom in red
bone marrow

Blood pumped by the herat picks nup inhaled oxygen from
/ | \ lungs and delivers carbon dioxide to the lungs to be exhealed

immurity (GC v i o) Eecormctlore  Tissue dosrction (C') Smooth muscle forms the wall of lymphatic system vessels.
e Frat Skeletal muscle helps support lymph nodes in various parts of
body

(




Blood fram the lawer part of the body
returns to the heart in this vein

Kidney (whole)

The kidney an the riaht side
fol [awer
han the [+ft one

of the body is <li

Renal artery

Branching directly from the
aorta, this artery supplies
the kidney with bload

Renal vein

Thiz vein takes blood
from the kidney to the
inferior vena cava

Peritoeneum

This membrane, shown
inpart here, lines the
abdemen and covers the
surface of the bladder

Adrenal gland (whole)
Gne adrenal gland =its an
top of each kidney and
secretes hormones

Inferior vena cava Aorta
This artery carries blood
from the heartto the rest
of the body

Adrenal gland
[cross section)

Kidney (cross section)

Renal pelvis
This area is the drainage
system of the kidney

Cottex of the kidnay

Medulla of the kidney

Ureter

One uretar leads
from each kidnay
and carries urine
to the bladder

s ) ¥ y
AN Bladder

Urine collects in the
bladder, which has a
thick, muscular wall

Opening of ureter
This opening acts
like 2 valve to stop
urine flowing back up

Bladder outlet
Muscles stthe | |
bladder neck
contral the
outflow of urine

the ureter

Prostate gland ||Male urethra
In males, the urethra passes [ The male urethra runs from the
through the prostate gland |1 bladder to the tip of the penis

URINARY SYSTEM

Main Vein Main Artery
to the Heart from Heart
Carries Cleaned Brings Blood

Blood with Wastes
Right Kidney Left Kidney
Ureter
Carries Ureter
Urine
Nerve that Tells
Brain the
Bladder |
Collects Bladder is Full
Urine
Muscle to
Keep Bladder
Closed W Nerve that Tells
Urethra | Bladder to Open

The ribs cage partially protects the kidneys, the
pelvis helps protect the bladder

Abominal muscles have support the kidneys and
bladder
Smooth muscle in the bladder is trong and

streachable enough to store urine, its
contraction move urin out of the body



Urinary Bladder
Pentonéum

Urelér
;%

|
1
)

Detrusor muscle

Stmucosa | B
Mucosa Rugae
Fibous connective Uréteral opering
bssue Trigone
Internal yrethra! orfice
Prostate gland
Euigrnal urethrat orfico

Middle umbilical ligament

Musculus detrussor of urinary bladder

“The wall of the urinary bladder

Lumen of urethra
Stratified squamous
epithelium of mucosa
Lamina propria containing
‘mucous epithelial glands
Smooth muscle

The lining of the urethra



The central nervous system
(CNS) consists of the brain and
spinal cord and is responsible
for integrating, processing, and

coordinating sensory data and Information processing
motor commands. includes the integration and
distribution of information in
the CNS.
Peripheral Nervous @
System The motor division of the

The peripheral PNS carries motor commands
nervous system from the CNS to peripheral
(PNS) includes all the tissues and systems.

neural tissue outside -

' the CNS. includes

The tic The aut

\

} @The sensory division of the PNS :;;:::‘s :‘::l‘?)l:)srof:::: "
brings information to the CNS (SNS) automatic regulation
from receptors in peripheral controls of smooth muscle,
tissues and organs. skeletal cardiac muscle,

muscle glands, and adipose
contractions. tissue.

Nervous system

Somatic sensory Special sensory
receptors provide receptors provide
position, touch, sensations of
pressure, pain, and smell, taste, vision,
temperature ser s bal and
hearing. * Smooth muscle
Skeletal * Cardiac muscle
Visc.erall sensory receptors muscle : ﬁ:::g: 5 iissiie
monitor internal organs.
o Receptors are sensory structures that detect 9 Effectors are target organs whose
h inthai 1 Ar ] iviti h in tn nanral

The skull protects the brain, the vertebrae the spinal cord.

Bone calcium stores may be released to maintein blood level required for transmission
impuls

All types of muscle tissue respond to nerve impulses to carry out a wide variety of
body functions.

Skeletal muscle help support the spine and head



P SENSE
ORGANS

\

O
2
o~

sensory
organs

Skull adn facial bones surround and protect sensory organs in the head.

Skeletal muscles move the ayes and contain sensory receptors that provide
information about change in body position

Bone calcium stores may be released to maintein blood level required for
transmission impuls



Levator palpebrae superioris

Superior oblique
Superior oblique

Superior

Superior rectus
rectus

Lateral
rectus

Sphenoid

bone

Inferior rectus

A : Medial
Lateral £ 55 rectus
rectus 7 :
Medial rectus Inferior oblique Inferior oblique l Inferior rectus
(a) Right eye (lateral view) (b) Right eye (anterior view)
Cavum
orbitae and
eye ba" ’ Frontal Levator o i Trochlea )
Superior el palpebrae superioris (ligamentous sling)
oblique
Superior
rectus
Optic
nerve

Lateral
rectus

Inferior

e
rectus

-
Y I TP LA
Sy e e YA

I
Maxilla

Inferior oblique
(a) Lateral surface, right eye




“gland

“\/‘ =
i
Pituitary

gland
Adrenal

/».7{ (suprarenal)

Pineal gland
(epiphysis)

7 A
W

Endocrine system

Ovaries

Calcium may be released as neede to maintain blood level required for the
formation and secretion of hormone

Skeletal muscles help support the endocrine organs as the pancreas and thyroid
glands



Hyaid bone Thyroid gland location

R 4

Hnennvulae
digastric tlendon

of stemum Mastoid process

Stylohyoid muscle

Digastric muscle

Hyoid bone (posterior belly)

: External carotid artery
Carotid sheath

Internal jugular vein
Fascia of infrahyoid ;
muscles and cut edge Thyrohyoid muscle
Omohyoid muscle
(superior belly)

Thyroid cartilage

Sternohyoid muscle
Superficial (investing)

cervical fascia and cut edge Sternothyroid muscle

Scalene muscles
Cricoid
cartilage Trapezius muscle

Deltoid muscle

Clavicle

Omohyoid muscle
(inferior belly)



Hormonal Control of Blood Ca

feh; ' Calcitonin
R stimulates
calcium salt
deposit

in bone
e 2 |-
’ ‘ L Thyroid .

gland (A% \

Rlslng blood
Ca* levels

Calcium homeostasis of blood: 9-11 mg/100 ml

@ % Thyroid— 7o
@ gland . )
Osteoclasts Y
Parathyroid -

degrade bone

matrix and release glands Parathyroid
Ca* into blood glands release
parathyroid
hormone (PTH)
Copyright © 2006 Pearson Education, Inc., publishing as Benjamin Cummings Figure 6.11

Protein Hormones (Ca?* Second Messenger)

C az+

~

-
A

Plasma
Membrane

Secretory o9 -
Granules ® ®

L4 .
> Fusion

Plasma Membrane [l\

LH

PARATHYROIDS
PTH
Y \ 7 KIDNEY
PTH stimulates:
: i 1) reabsorption of calcium
from urine {and excretion
of phosphates)
~ 2) activation of Vitamin D
SMALL
PR INTESTINE
osteoclast activity.
Bone is resorhed which releases
calcium into the bloodstream
Vitamin D causes
increased ahsorption of

/ calcium from the diet

Receptor tyrosine kinase

Sodium-calcium
exchanger

Ryanodine
receptor
channel

Calcium in ER

Calcium ATPase
in ER membrane

Calcium ATPase

G protein-linked in plasma membrane
receptor

Ca®* " Calcium
channel

2012 Pearson Education, Inc.



Male Reproductive System Female Reproductive Systernr

prostate gland
seminal vesicle

fallopian
tube
uterus

vas ova
deferens A
cervix
vagina
testis
N Inside View
scrotum
urethra © 2013 Encyclopa

Pelvic bones protects female reproductive organs and associated glands in males
Calcium is available to help nourish a fetus and for milk production in a nursing
mother

Smooth Muscle contaction move eggs and sperm, contraction of smooth muscle in
the uterus expels a fetus during childbirth and assists with shedding of uterus lining

(menstruation)



Testis, epididymis, and vas (ductus) deferens
§Y_testicular artery

vas (ductus) deferens ——

head of epididymis
(shown lifted away
from testis)

body of epididymis

Mitochondria

Tail

Sertoli cell nucleus

Blood-testis barrier
(tight junction)

tail of epididymis g tunica albuginea
© 2008 Encyclopadia Britannica, Inc.

* Fungsi : Tempat terjadinya Spermatog Sperm movement



Fetus in Utero

Placenta

Stages of Childbirth

Umbilical (

Fetal expulsion

Amniotic Sac

Cervix
Bladder

Vagina

As the baby’s head
is delivered, support it with
your hands. It will naturally
turn to one side.




Anthronnid

Symphysis
pubis




Fallopian tube
2 ﬁ@ﬁ% —

Egg is released Uterus contracts and Blood is discharged from the
its muscles tighten uterine lining and the PMS
symptoms slowly disappear

The patient experiences spasm and
pain in the lower abdomen before
blood is discharged. In addition, the
patient also experiences various

physical and psychological symptoms.

Premenstrual syndrome



Posture dysorder

Poor posture Good posture Poor posture
: i Forward :
- head

Rounded

shoulders

Weak
Balanced bdominal
N ot i muscles

W
lazy nead the normal
bones start duck posture

e %P

bass
drum

the
HOwWer

attention

Correct

Correct

Hollows Flat
back pelvis

High
shoulder

Slumping

High
hip

Military

Head
alt

Round
shoulders

Severe
Scoliosis
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CORRECT

Posture »

High heels push the center
of mass in the body
forward, taking the hips
and spine out of alignment.

Pressure

High heels may make
legs look longer, but

as the heel height goes
up, so does the pressure
on the forefoot.

Pressure increases on
forefoot when wearing:

3-inch heels - +76%
+57%
+22%

l -




Upper Body in 4 Main Types of Standing Posture

Approx. Plumb Line through
the C-7 Cervical Vertebra

]jGreater

' P Greater
N E:I"‘\g?:;(g’ E::‘v‘é?;(; / greater
Pressure |\ Pressure Bgm?rl;g
Pressure
r Back < b !
-
Chest Mu b i G pat Back

Short, Tig -
Short, =~

T,

Balanced Posture Flat Back Swayback Kephotic-Lordotic



MUSCLES AFFECTED BY FLAT BACK POSTURE

TIGHT/OVERACTIVE INHIBITED/WEAKENED

1. Normal or tight 4 4. Back Extensors
rectus abdominus ! 5. Multifidus (not shown
2. Psoas between verterbrae)

3. Glutei (buttock) 6. llliacus

Source: visiblebody & Core Concepts



Effect of Pelvic Tilt and Hip/Knee Hyperextension on Lower Body Posture

Upper Trunk
shifts backward
to compensate

Pelvis tilts
forward and
pulls lumbar
spine into

Pelvis tilts
backward
and pulls

umbsrispine Pelvis shifts

lordosis flat
forward and
: . is also tilted
Hip Joints backward
hyper-
extended
K{l\ees are
yper-
extended

fixtheneck.com

Anterior Pelvic Tilt Posterior Pelvic Tilt Forward Shifted Pelvis Neutral Pelvic Tilt
Lordotic Back Flat Back Swayback Balanced Posture



Normal Abnormal Your Posture from Front

Diagnose and
correction

Abnormal Your Posture from Side

I
o |
.= - o 3 3
Kyphosis Forward Head CorreX Posture

—
3
4

Thoracic




osteoporosis

Osteopenia NormalBone Osteoporosis
- - ’ 2

STAGES OF OSTEOPOROSIS

NORMAL BONE OSTEOPOROSIS SEVERE OSTEOPOROSIS

Osteopenia Osteoporosis
Bone density has begun to Bone density levels become {1:
dwindle, but is not yet critical and frequent ?

considered dangerous. fractures are likely.



* Osteopenia

* |Inadequate ossification that naturally occurs as part of the
aging process

* Starting between the ages of 30 and 40:

- Osteoblastic activity slows and osteoclastic activity
INncreases

* Osteoporosis

- Loss of bone mass that impairs normal function and can lead
to more fractures

* More common in women and accelerates after menopause
* Due to a decline in circulating estrogens



L Osteoporosis & Osteopenia
a

Normal BMD within 1
standard deviation of
young adult mean el B

= Ostopenia - BMD 0 Mineral Density (>-1.0)
between 1 & 2.5

standard deviations 1.0
below young adult mean Osteopenia (-1.0 to -2.5)

= QOsteoporosis - BMD 2.5

REFERENCE RANGE
Median

Number of Subjects

2.5%

standard deviations 2.5 0l Osteoporosis (<-2.5) >
below young adult mean Standard Deviations from Median BMD

Percentages refer to percentage of total subjects
*T score between -2 and -2.5 refers to osteonorosis with a fracture.

Table 1. WHO Diagnostic Categories of Bone Mineral Density.

Diagnostic Category Criterion
Normal A value for BMD or BMC that is within 1.0 SD of the
reference mean for young adults
Low bone mass A value for BMD or BMC that is more than 1.0 but less
(osteopenia) than 2.5 SD below the mean for young adults
Osteoporosis A value for BMD or BMC that is 2.5 SD or more below

the mean for young adults

Severe osteoporosis A value for BMD or BMC that is 2.5 SD or more below
(established the mean for young adults in combination with one
osteoporosis) or more fragility (low-trauma) fractures.



Normal Osteoporosis

Compression fractures in the ~
osteoporotic lumbar spine (lower badk)!:

Central expansion of the
intervertebral disk

Vertebral body

N

Restricted |

intervertebral -
foramen (space through
which nerves exit spine)

Normal intervertebral foramen

Spinous process

Normal adjacent lumbar vertebrae
and intervertebral disk

Download from
Dreamstime.com



Body Height > normal

* Gigantisme : excessive somatotrophin hormon
in growing phase

 Acomegaly: excessive somatotrophin hormon
in adult

 Eunochoid: testesectomy at child, testosteron
lowest



Normal body height (cm)

male

Dwarf : <130

Very short:130-149.9
Short:150-159.9
Submedium:160-164.9
Medium:164-166.9
Supramedium:167-169.9
Tall:170-179.9

Very tall:180-199.9
Giant:>200

female

Dwarf : <121

Very short:121-139.9
Short:140-148.9
Submedium:149-152.9
Medium:153-155.9
Supramedium:156-158.9
Tall:159-167.9

Very tall:168-186.9
Giant:>187



Gigantisme

e Gigantism, also known
as giantism (from Greek yiyag gigas, "giant",
plural yiyovtec gigantes), is a condition
characterized by excessive growth and height
significantly above average.

production of growt
resulting in persons

In humans, this condition is caused by over-

N hormone in childhood

petween 2.13 m (7 feet or 84

inches) and 2.74 m (9 feet or 108 inches) in

height.
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e Robert Wadlow the tallest man known
to have lived (2.72 metres or 8 feet

e @Giantess Anna Swan with her 11 inches) with his father, Harold
parents Wadlow (1.82 metres or 6 feet 0 inches)



glantisme

The term is typically applied to those whose height is not just in the
upper 1% of the population but several standard deviations above
mean for persons of the same sex, age, and ethnic ancestry.

The term is seldom applied to those who are simply "tall" or "above
average" whose heights appear to be the healthy result of normal
genetics and nutrition.

Gigantism is usually caused by a tumor on the pituitary gland of the
brain.

It causes growth of the hands, face, and feet.

In some cases the condition can be passed on genetically through a
mutated gene.

Other names somewhat obsolete for this pathology are hypersoma
(Greek: hyperover the normal level; soma body) and somatomegaly
(Greek; soma body, genitivesomatos of the body; megas,

gen. megalou great).



e Giant Gonzales (1966—
2010) was a wrestler
with gigantism, like
wrestlersAndre Rene

Roussimoff and Dalip
Singh

* In this photo, Gonzalez,
in "muscle" design
attire, stands in front of
2.08 m (6 ft 10 in) tall
rival "The Undertaker".




Acromegaly

Acromegaly ( =kre megali; from Ancient

Greek akpoc akros "extreme" or "extremities"

and peyaloc megalos "large") is a syndromethat results when
theanterior pituitary gland produces excess growth hormone (GH)
after epiphyseal plate closure at puberty

A number of disorders may increase the pituitary's GH output,
although most commonly it involves a tumor called pituitary
adenoma, derived from a distinct type of cell (somatotrophs).

Acromegaly most commonly affects adults in middle age, and can
result in severe disfigurement, complicating conditions, and
premature death if unchecked.

Because of its pathogenesis and slow progression, the disease is
hard to diagnose in the early stages and is frequently missed for
years until changes in external features, especially of the face,
become noticeable.

Acromegaly is often associated with gigantism

Mandibular overgrowth leads to prognathism, maxillary widening,
teeth spacing and malocclusion




Acromegaly




Acromegaly

e Features that result from high level of GH or expanding tumor
include:

e Soft tissue swelling visibly resulting in enlargement of the hands,
feet, nose, lips and ears, and a general thickening of the skin.

e Soft tissue swelling of internal organs, notably the heart with
attendant weakening of its muscularity, and the kidneys, also
the vocal cords resulting in a characteristic thick, deep voice and
slowing of speech

* Generalized expansion of the skull at the fontanelle

* Pronounced brow protrusion, often with ocular distension (frontal
bossing)

* Pronounced lower jaw protrusion (prognathism) with
attendant macroglossia (enlargement of the tongue) and teeth
spacing

* Hypertrichosis, hyperpigmentation, and hyperhidrosis may occur in
these patients. Acrochordon (skin tags); Carpal tunnel syndrome



Eunochoid

Eunuch comes from the
Greek word eunoukhos

A eunuch is a man who (by
the common definition of
the term) may have

been castrated, typically
early enough in his life for
this change to have

major hormonal consequen
ces.

In some ancient texts,
"eunuch" may refer to a
man who is not castrated
but who

is impotent, celibate, or
otherwise not inclined to
marry and procreate.



Castration eunuchs

Castration was typically carried out on the soon-to-be eunuch
without his consent in order that he might perform a specific social
function; this was common in many societies.

The earliest records for intentional castration to produce eunuchs
are from theSumerian city of Lagash in the 21st century BC.

Over the millennia since, they have performed a wide variety of
functions in many different cultures: courtiers or

equivalent domestics, treble singers, religious specialists, soldiers,
royal guards, government officials and guardians of women

or harem servants.

Eunuchs would probably be servants or slaves who, because of their
function, had been castrated usually in order to make them reliable
servants of a royal court where physical access to the ruler could
wield great influence



Effects of Testosterone and its Metabolites in Men

|

Dihydrotestosterone
(DHT)

l

Facial and body hair
Acne

Scalp hair loss
Prostate growth

Testosterone

h 4

Muscle mass
Skeletal growth
Spermatogenesis
Sexual function

|

Estradiol
(E2)

l

Bone formation
Breast tissue



Classification of hypogonadism

Hypogonadism

Primary Secondary Target organ Age-related
hypogoniadism hypogonadism resistance onadism

J




Klinefelter syndrome

Frontal
Baldness

absent
la Poor beard
Tendency to ;Tgm\\lh

grow fewer Nikiamw
——Narro

Ches iy l ‘* shoulders
Y
" Wide

N hips

Breast
development

Female-type
pubic hair
pattern

Small ' /)
testicular = | S
size
Long legs

1'%

&
S
Ce
(
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Non-castrated eunuchs

* According to Aristotle , male or female gender is
defined by the function played in procreation and
consists of two elements: the faculty to procreate and
the anatomical parts needed to put that faculty in
practice

 Any man who either lacked the faculty of procreation
from birth, even with a full set of genitals , or was
eventually deprived of the anatomical parts necessary
for procreation met the definition of a eunuch.

 Hence, the term "eunuch" was applied not only to
castrated men, but also to a wide range of men who
were unable to procreate.



Body Height < normal

Nanisme: lacking somatotrophin hormon in
growing phase

Infantilism: lacking somatotrophin hormon
and reproduction hormon in growing phase

Cretinisme: : lacking thyroxin hormon in
growing phase

Chondrodystrophia: disorder in
chondrogenesis, stopping in long bone growth
and basis cranii



Nanism (dwarfism)

Dwarfism occurs when an individual person is short in stature
resulting from a medical condition caused by abnormal (slow
or delayed) growth.

In humans, dwarfism is sometimes defined as an adult height
of less than 4 feet 10 inches (58 in; 147 cm).

Disproportionate dwarfism is characterized by one or more
body parts being relatively large or small in comparison to
those of an average-sized adult, with growth variations in
specific areas being apparent.

In cases of proportionate dwarfism, the body appears
normally proportioned, but is unusually small.



nanisme

commenauté équatorienne.




Chondrodystrophy

(literally, "cartilage maldevelopment") refers to a skeletal disorder
caused by one of myriad genetic mutations that can affect the
development of cartilage

As a very general term it is only used in the medical literature when
a more precise description of the condition is unavailable.

People with chondrodystrophy have a normal-sized trunk and
abnormally short limbs and extremities (Dwarfism

Those affected with the disorder often call themselves dwarves,
little people or short-statured persons.

Over 100 specific skeletal dysplasias have been identified.
Chondrodystrophy is found in all races and in both females and
male and occurs in around one of every 25,000 children.

Chondrodystrophy and Achondroplasia are the most common
forms of genetic hyaline disorders



chondrodystrophy

Hyaline cartilage caps the long bones and the spinal
vertebrae. Most childhood limb growth takes place at the
ends of the long bones, not in the shaft.

Normally, as a child grows, the most interior portion of the
joint cartilage converts into bone, and new cartilage forms on
the surface to maintain smooth joints.

The old joint margins (edges) reabsorb, so that the overall
shape of the joint is maintained as growth continues.

Failure of this process throughout the body results in skeletal
dysplasia.
It also leads to very early onset of osteoarthritis, because the

defective cartilage is extremely fragile and vulnerable to
normal wear and tear.






cretinisme

Hypothyroidism
Short stature-abdominal distention
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I nfa nti I iS m (adiposogenital dystrophy)

infantilism may refer to:

In psychology Paraphilic infantilism , a paraphilia involving the
desire to wear diapers and/or fantasies of a return to infancy

Psychosexual infantilism, a concept in psychosexual
development introduced by Sigmund Freud

In medicine Infantilism (physiological disorder) obsolete use
of the term for some developmental disorders and disabilities

Infantilism, also known as infantile speech, a speech disorder
in which early speech stages persist beyond the age they are
normally expected to fade

Hypothalamic infantilism-obesity, or sexual infantilism,
synonyms for adiposogenital dystrophy



Marfan syndrome
(Marfan's syndrome)

is a genetic disorder of connective tissue.

It has a variable clinical presentation, ranging from mild to
severe systemic disease.

The most serious manifestations involve defects of the heart
valves and aorta, which may lead to early death if not properly
managed.

The syndrome also may affect the lungs, eyes, dural sac surrounding
the spinal cord, the skeleton, and the hard palate.

People with Marfan syndrome tend to be unusually tall, with long
limbs and long, thin fingers and toes.

The syndrome is caused by the misfolding of fibrillin-1,

a glycoprotein which forms elastic fibers in connective tissue and
contributes to cell signaling activity by binding to and
sequestering transforming growth factor beta (TGF-()
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Who Gets Osteoarthritis?

o Osteoarthritis occurs most often in older people. Younger people sometimes get
arthritis osteoarthritis, primarily from joint injuries.

Osteo-

What Causes Osteoarthritis?

Osteoarthritis usually happens gradually over time. Some risk factors that might
lead to it include:

« Being overweight.

» (Getting older.

« Joint injury.

» Joints that are not properly formed.

« A genetic defect in joint cartilage.

« Stresses on the joints from certain jobs and playing sports.

How |s Osteoarthritis Diagnosed?

Osteoarthritis can occur in any joint. It occurs most often in the hands, knees, hips,
and spine. Waming signs of osteoarthritis are:

« Stiffness in a joint after getting out of bed or sitting for a long time.
« Swelling or tenderness in one or more joints.

» A crunching feeling or the sound of bone rubbing on bone.
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Rheumatoid arthritis

is a skeletal deformity that can "“°”u"2‘:;°;i’;;';§’")
cause fingers to cramp and

make your fingers lose their ngim?giif’
shape. et

Ulnar deviation of

Your fingers will become metacarpophatangea

joints

twisted and bent. T

The way you can prevent this

is by avoiding cracking your
fingers and doing slow
constant exercises.

This can be treated with heat,
cold, shots, or in the worst
case surgery.

The signs of Rheumatoid are
swelling, pain, and stiffness.

#FADAM.

Normal Rheumatoid Arthritis



Neoplasma (cancer)

2 168
An osteosarcoma

1 patient 2 The cut surface of the tibia after amputation
3 X-ray image 4 Histology of the tumor.
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Healing process of fracture

Inflammation Soft callus Hard callus Remodeling

Soon after a fracture occurs, Inflammation triggers cell Through endochondral Over time, mechanically
a hematoma forms at the division and the growth of ossification and direct strong, highly organized
injury site. Macrophages and new blood vessels. Among bone formation, woven cortical bone replaces the
inflammatory leukocytes move  the new cells, chondrocytes bone reptaces the soft weaker, disorganized
into the damaged area to secrete collagen and callus to create a hard woven bone. Because it
scavenge debris and begin proteoglycans, creating callus around the broken s continually remodeled,
producing the pro-infiammalory fibrocartilage that forms the fragments of bone bone is the only tissue to
agents that initiate healing soft callus heal without a scar

Hematoma New blood vessels

[|,External
callus

Healed
fracture

Spongy bone Bony callus
trabecula of spongy bone
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Trauma:fracture and

malposistion healing

Types of Bone Fractures
Types of Fractures
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