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PTA 106
Unit 1 Lecture 1A

PTA 106 Regional Anatomy and
Physiology

Regional Anatomy- Focuses on the
anatomical organization of specific
areas of the body, such as the head,
neck, or trunk. Many advanced courses
in anatomy stress a regional approach,
because it emphasizes the spatial
relationships between structures
important to clinical settings.
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PTA 106 Regional Anatomy and
Physiology

Regional approach for the three units of
this class:

« Head and Neck A&P
» Thoracic and Abdominopelvic A&P
» Upper and Lower Extremities A&P

PTA 106 Regional Anatomy and
Physiology

Systems covered regionally:
» Digestive system

* Respiratory system

« Cardiovascular system

» Endocrine system

» Urinary system

» Reproductive system

* Muscles

» Skeletal

* Nervous
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Embryonic Development of the
Brain and Spinal Cord

ANTERIOR

Neural plate

MNeural folds

Neural groove

MNeural tube

Yolk sac wall
MNeural groove
MNeural folds

Neural plate

POSTERIOR

(a) Dorsal view
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Embryonic Development of the Brain
and Spinal Cord, Primary Structures
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(a) 3—4 week embryo showing primary brain vesicles
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Embryonic Development of the Brain

and Spinal Cord, Secondary Structures
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(b) 5—week embryo showing secondary brain vesicles
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Flow Chart for the Nervous System

Hervous System (HS)
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Lobes of the Cerebral Cortex

Postcentral gyrus Central sulcus

Parietal lobe
Precentral gyrus
Parieto-occipital
sulcus Frontal lobe

Insula (projected

Qccipital lobe to surface)
Lateral cerebral
Transverse fissure sulcus

Cerebellum Temporal lobe

(b) Right lateral view
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Functional Areas of the Cerebral
Cortex

Central sulcus
PRIMARY
MOTOR AREA

PRIMARY SOMATOSENSORY {precentral gyrus)

AREA (postcentral gyrus)

SOMATOSENSORY
ASSOCIATION AREA

PREMOTOR
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Parietal lobe FRONTAL EYE
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COMMON
INTERGRATIVE

AREA Frontal lobe

PRIMARY
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BROCA'S

PRIMARY SPEECH AREA

VISUAL Lateral cerebral
AREA sulcus
Occipital lobe

WERNICKE'S AREA

AUDITORY PRIMARY
Temporal lobe ASSOCIATION AUDITORY AREA
AREA
POSTERIOR Lateral view of right cerebral hemisphere ANTERIOR
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Major Internal Structures of the Brain
as seen in mid-sagittal

CEREBRUM
DIENCEPHALON: == Septum pellucidum
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(a) Sagittal section of brain, medial view
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Major Structures of the Brain

CEREBRUM
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(a) Sagittal section of brain, medial view
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Major Structures of the Brain as
seen in Frontal Section

Longhudinal
fissure

Septum
pellucidum

Internal -
capsule : & ®& —  Caydate nucleus

,:‘ ﬂ ¥/ ) Corpus
Insula — Puiamen striatum

Thalamus Lentiform
) Globus | nucleus
Subthalamic pallidus
nucleus Third venticle
Hypothalamus
Optic tract

(b) Anterior view of frontal section
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Major Structures of the Brain

Habenular nuclei Third ventricle

Thalamus

Pineal gland
Corpora quadrigemina:
Superior colliculi
Inferior colliculi

Lateral geniculate nucleus

Medial geniculate nucleus

Trochlear (IV) nerve

Median eminence
Superior cerebellar peduncle

Middle cerebellar peduncle
Inferior cerebellar peduncle
Facial (VIl} nerve
Vestibulocochlear

(V1) nerve
Glossopharyngeal

(IX) nerve

Vagus (X) nerve
Accessory (XI) nerve

Floor of fourth ventricle

Posterior median sulcus

Fasciculus cuneatus

Fasciculus gracilis Spinal nerve C1

(a) Posterior view of midbrain in relation to brain stem
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Cerebrospinal Fluid “CSF”

Blood-Brain Barrier: formed by tight junction of the endothelial
cells of capillaries, tight junction between
ependymal cells and astrocytes. These three tissues
are involved in production of CSF.

Total Volume: 80-150 ml
Production rate: 20ml/hr.
Composition: glucose, proteins, lactic acid, urea

cations (Na+, K+, Ca2+, Mg2+)
anions (Cl-, HCO3-)
Functions:
1. Mechanical protection
2. Chemical protection
hyponatremia, hypernatremia
3. Circulation

Organization of Ventricles of the
Brain

POSTERIOR o : ANTERIOR
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VENTRICLES

INTERVENTRICULAR
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Cerebellum

CEREBRAL
AQUEDUCT

LATERAL

APERTURE
Pons

MEDIAN
APERTURE

Medulla
oblongata

Spinal cord

CENTRAL CANAL

Right lateral view of brain
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POSTERIOR ANTERIOR Lateral ventricle's | CSF T
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THIRD VENTRICLE SUBARACHNOID
Gerabaun SUCE ;m;?:gr:]tricular
Intermediate mass gg(zlE'lﬁrleLHSINUS foramina
ot abmug CHOROID PLEXUS OF csF
. Third ventricle's i i
[yttt
commissure -
Great INTERVENTRICULAR Through
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AQUEDUCT Dura mater lateral and median
CHOROID LATERAL APERTURE apertures
PLEXUS OF FOURTH VENTRICLE
FOURTH Medulla oblongata Subarachnoid space
VENTRICLE
Spinal cord
MEDIAN APERTURE
Path of: gi:;ﬁAL Arachnoid villi of dural
— CSF venous sinuses
—— Venous blood
SUBARACHNOID SPACE
:g‘m%ﬂgﬁ Arterial blood Venous blood
A
Filum terminale

(a) Sagittal section of brain and spinal cord
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Heart and lungs

(c) Summary of the formation, circulation, and
absorption of cerebrospinal fluid (CSF)
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Cranial Nerves- 12 pairs

ANTERIOR

R &
Cerebrum 9 O Y
Olfactory bulb o i CRANIAL NERVES:
Olfactory tract Olfactory (l) nerve fibers
Pilu_ilary gland Optic (Il) nerve
opie tréct Oculomotor (lIl) nerve
Tuber cinereum

Mammillary body
CEREBRAL PEDUNCLE v
OF MIDBRAIN
PONS
Middle cerebellar
peduncle
MEDULLA OBLONGATA \
Pyramids

Olive
Decussation
of pyramids
Spinal cord
Cerebellum

=

W L\N

1«' :

Trochlear (IV) nerve
Trigeminal (V) nerve
Abducens (V1) nerve

Facial (VII) nerve
Vestibulocochlear (VIIl) nerve
Glossopharyngeal (IX) nerve
Vagus (X) nerve

Accessory (XI) nerve
Hypoglossal (XIl) nerve

Spinal nerve C1

POSTERIOR
Inferior aspect of brain

& John Wiley & Sans, Inc.



10/4/2012

Structural and Functional areas of the

Medulla Oblongata
CEREBAUM Cardiovascular Center:
) Regulates the rate and
DTIE:(;EZ—IALON: y S e % force of the heartbeat
s GLONNDIAS LT and the diameter of
Piealgand~£ 8 & ' blood vessels

BRAIN STEM: - .
r;:grL‘é ‘ ) o Medullarv ththmICItV
s R gl B v Area:
i . d adjusts the basic rhythm
~3 of breathing via
Spinacorg inspiratory and expiratory
POSTERIOR ANTERIOR areas.
(a) Sagittal section ulbram,med\:I view Other centers for vomiting,
T coughing, and sneezing
Structural and Functional areas of the
Medulla Oblongata
Fourth ventricle @ Pyram i d S.
VAGUS NUCLEUS — L
Gl Axons from the largest motor

NUCLEUS

;_-,—&—Vagusmnewe tracts from the cerebrum to
S the Spinal Cord.

Vagus (X) nerve

D~ (= RN ion of P .
g 4 | ? e * Decussation of Pyramids:
e al\E 7 s Crossing of the motor tracts
DECUSSATION of the pyramids

OF PYRAMIDS

* Nucleus Gracilis: Neuron
cells bodies of second order
. neurons (sensory info)
pinal core

Tvansversesechonand;m-eriovsudaceofmedu\\aoblongala ° NUCIeus Cuneatus: Neuron
cells bodies of second order
neurons (sensory info)

Latera\conicospinaltraclhbers—% dl i ~B————— Spinal nerve C1
| 7

Anterior corticospinal tract fibers X N
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LEFT SIDE
Primary OF BODY
somatosensory
area of cerebral
cortex

THIRD-

ORDER
NEURON

RIGHT SIDE
OF BODY

Thalamus

Midbrain

(P

=

SECOND-
ORDER
NEURON

Posterior
gray horn

LATERAL
SPINOTHALAMIC

3 \; TRACT
< Spinal nerve
- ANTERIOR
Spinal cord SPINOTHALAMIC

FIRST-ORDER
NEURON

Receptors for pain,

cold, warmth, crude
touch, pressure, TRACT
tickle, or itch
(b) Anterolateral (spinothalamic)
pathways
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Frontal plane through Frontal plane through
posteentral gyrus precentral gyrus
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(a) Frontal section of primary somatosensory area in (b) Frontal section of primary motor area in right
right cerebral hemisphere cerabral hemisphere
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Primary motor area of cerebral cortex
RIGHT SIDE
OF

LEFT SIDE
OF BODY
Internal
capsule

Midbrain
Cerebral
UPPER peduncle
NEURONS
Pons
Decussation
(crossing)
in medulla
Left lateral

corticospinal tract
Right anterior

corticospinal
tract ”
pinal nerve/ /[ LOWER
\/ 4 T MOTOR
9 . d . NEURONS
To skeletal
Spinal Cord muscles
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(a) Frontal section of primary somatosensory area in (b) Frontal section of primary motor area in right
right cerebral hemisphere cerabral hemisphere
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Structural and Functional areas of the
Medulla Oblongata

ANTERIOR
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Desussafion

Hypoglossal (XI)) nerve
of pyramids

Spinal cord
Cerebellum

Spinal nerve C1

POSTERIOR
Inferior aspect cf brain
© ey 5

. ﬁ;ﬁ Vesiibulocoshlsar (VIll) narve
N —_ Glossopnaryngeal (IX] nerve
4

« Contains the Nuclei of five
cranial nerves:

12. Hypoglossal

Origin for impulses that
control tongue movement
for speech and swallowing

11. Spinal Accessory

Origin for nerve impulses
that control swallowing.

Structural and Functional areas of the
Medulla Oblongata

ANTERIOR

Sorebum ——————————= N7 Yy
Offactory bulb /ol &
Offactory tract

Pituitary gland Optic (1l) narve

ot
Opi trct Oculomotor (1l nerve
Tuber cinereum 9 V
Wammilry oody Trochlear (1) nerve
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PONS - b o
L \; E T Fagial (VIl) nerve
Ml cersbelar—magg L) AL vestiuiccoctiear (Vi) nerve
MEDULLA OBLONGATA — 7+~ Glossepharyngeal (X) nerve
Pytamids 17— Vagus (X) nerve
Olive: Accessory (XI) narve

Decussation
of pyramids
Spinal cord
Cereballum

Hypoglossal (XIl) nerve
Spinal nerve C1

TERION
Inferior aspect of brain

10.

9.

8.

Contains the Nuclei of five
cranial nerves:

Vagus

Sensory and motor impulses
for viscera

Glossopharyngeal

Relay sensory and motor
impulses related to taste,
swallowing, and salivation
Vestibulocochlear

Receive sensory and motor
impulses for the cochlea
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Structural and Functional areas of the Pons

Suarior coliculus

{ / Pingel cand

Vammilary body

Infericr celizulus

Cerebralaqueduct -
D Ceretrlpotnce

WHITE MATTER O
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SITEQF ——Godlie 5% O o i Pons

CEREBELLAR TN\ 4 Fouth ventcle

NUGLE ;

£OLA i / Medula oblongaia

GEREBELLAR GORTEX
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Cerebellum 455 = /J’/_/Cenlva\cawa
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e

Bridge that connects
medulla and superior brain
structures

Longitudinal axons of
ascending sensory and
descending motor tracts
Transverse axons connect
the right and left sides of the
cerebellum

Pneumotaxic Area:
transmits inhibitory
impulses to the inspiratory
area of the Medullary
rhythmicity area
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