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Glasgow Coma Scale
Eye opening (E)

Spontanecus = 4

Response to speech =3 -

Motor response (M)

Abnormal
flexor
response — 3

B- 3 o cisA

Extensor

response — 2 Nil (no response) — 1

Verbal response (V)

Scream.
e Yesterday groan,
- = Mother moan
5 = ~
p— Inappropriate iIncomprehensible

words =3 sounds — 2

< 7972
Confused f No response )
conversation = 4 =

Oriented =5 Nit =1
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RAS AND COMA

Thalamus |
Hypothalamus

1L Pituitary

Midbrain

Fons

Reticular
formation

Medulla

Human brain (coronal section). The divisions of the brain
include the (1) cerebrum, (2) thalamus, (3) midbrain,
(4) pons, and (5) medulla oblongata. (6) is the top of the

spinal cord
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Smooth muscle

Tracheal cartilage

Mucous cartilage
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Respiratory
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Left
mainstem
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tissue

Right
mainstem Carina
bronchus

FIGURE 20-2 Anatomy of the lower airway. ‘
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Glenoid fossa

Coracoid Scapula
process

Subscapular

Clavicle

Incisura

Costal
cartilages

Anterior view

SECTION I PLATE 2

Bony Thorax

The skeletal framework of the thorax—the
bony thorax— consists of 12 pairs of ribs and their
cartilages, 12 thoracic vertebrae and interverte-
bral discs, and the sternum. The illustration also
includes one clavicle and scapula, since these
bones serve as important accachments for some of
the muscles involved in respiration.

The sternum is made up of three parts—the
manubrium, body and xiphoid process. The
manubrium and body are not in quite the same
plane and thus form the sternal angle at their junc-
tion, a significant landmark at which the costal
cartilage of the second rib articulates with the
sternum. The superior border of the manubrium

4

Suprasternal notch

Ribs

is slightly concave, forming what is called the
suprasternal notch.

The costal cartilages of the first through
seventh ribs ordinarily articulate with the scer-
num, and are called frue ribs. The costal cartilages
of the eighth through tenth ribs (false ribs) are
usually attached to the cartilage of the rib above,
while the ventral ends of the cartilages of the
eleventh and cwelfth ribs (floating ribs) have no
direct skeletal actachment.

All the ribs articulate dorsally with the verte-
bral column in such a way that their ventral end
(together with the sternum) can be raised slighely,
as occurs in inspiration. The articulations of the
costal cartilages with the sternum, except for the
first rib, are true or synovial joints, which allow
more freedom of movement than there would be
without this type of articulation.

The deep surface of the scapula (the subscapular
fossa) fits against the posterolateral aspect of the
thorax over the second to seventh ribs, where, to a
great extent, it is held by the muscles which are
attached to it. The scapula’s only bony articula-
tion is between its acromion process and the
lateral end of the clavicle; this acts as a strut to
hold the lateral angle of the scapula away from the
thorax. On the dorsal surface of the scapula aspine
protrudes which continues laterally into the
acromion process. At its vertebral end the spine
flactens inco a smooth triangular surface with the

Posterior view

Cid
tig.“'

% /gj CIBA

base of the triangle at the vertebral border. The
spine separates the supraspinous fossa from the
infraspinous fossa. Three borders of the scapula
are described —superior, lateral, and medial or
vertebral. On the superior border is a notch or
incisura, and lateral to this the coracoid process
protrudes anteriorly.

The laceral angle of the scapula presents a slight
concavity, the glenoid fossa, for articulation with
the head of the humerus. At the superior end of
the glenoid fossa is the supraglenoid tuberosity,
and at its inferior margin is the infraglenoid
tuberosity.

The clavicle articulates ac its medial end with
the superolateral aspect of the manubrium of the
sternum, and ac its lateral end with the medial
edge of the acromion process of the scapula. Its
medial two-thirds is curved slighely anteriorly,
and its lateral third is curved posteriorly. Muscu-
lar attachments o the medial and laceral parts of
the clavicle leave its middle portion less protected
and thus readily subject to fracture.

The vertebral levels of the bony landmarks on
the ventral aspect of the thorax are variable, and
differ somewhar with the phase of respiration. In
general, the upper border of the manubrium is at
the level of the second to third thoracic vertebra,
the sternal angle opposite the fourth to fifch
thoracic vertebra, and the xiphisternal junction at
the level of the ninth thoracic vertebra.

THE CIBA COLLECTION, VOLUME 7




SECTION | PLATE 11

‘Topography of Lungs (Anterior
View)

Since the apex of cach lung reaches as far
supcriorly as the vertebral end of the first rib, the
g usually extends about an inch above the
medial one-third of the clavicle when viewed from
be front. Thus the lung projects into the base of
the neck
‘The ancerior border of the i
behind the sternoclavicular j
eaches the midline ac the level of the sternal
ngle. It continues inferiorly posterior to the ster-
um to the level of the sixch chondrosternal junc-
tion. There the inferior border curves laterally and
ightly inferiorly, crossing the sixch rib in the
idclavicular line and the cighth rib in the mid-
Jlary line. It then runs posteriorly and medially
the level of the spinous process of the tenth
ic vertebra. These levels are, of course, vari-
ble and apply to the lung in expiration. In inspi-
on the levels for the inferior border would be
pughly two ribs lower.

The anterior border of the left lung s similar in
gsition to tha of the right lung. However, at the
of the fourch costal cartilage it deviates later-
lly because of the heart, causing a cardiac notch
this border of the lung. The inferior border of
left lung is similar in position to that of the
ghtlung except chat it extends farther inferiorly,
the right lung is pushed up by the liver
elow the diaphragm on the righe side.
The oblique fissure of the right lung, separat-
g the lower lobe from the upper and middle
, ends at the lower border of the lung near the
delavicular line. The horizontal fissure separat-
the middle from the upper lobe begins at the
gblique fissure and runs horizontally forward to
e lung’s antcrior border, which it reaches ac
out the level of the fourth costal cartilage.
Since the lefc lung ordinarily has only two
bes, there is usually no horizontal fissure in this
§. The oblique fissure of the lefe lung is similar
its location to the corresponding fissure of the
heside.

Topography i i
by Thyroid cartilage
(anterior view) Thyroid gland

Cupula (dome) of pleura
Stemoclavicular joint
Clavicle

1st rib and cartilage,

Right border of heat

(costophrenic
sulcus)

Oblique
fissure of
right lung.

Lower margin
of right lung

Pleural reflection
Gallbladder
Right dome of diaphragm

Horizontal fissure of lung

It should be remembered that extra fissures
may occur in cither lung. When such fissures do
occur, they are likely to be found between bron-
chopulmonary segments and, in the left lung,
between the superior and inferior divisions of the
upper lobe, giving rise to a “three-lobed” left
lung.

The lungs seldom extend as far inferiorly as
the parictal pleura, so some of the diaphragmatic
parictal pleura is usually in contact with costal
parictal pleura. This area—which, of course, var-
ics in size with the phase of respiration—is called
the costodiaphragmatic recess of the pleura or the
costophrenic sulcus. A similar but much less ex-

Cricoid cartilage

Trachea
Suprasternal notch

Apex of lung

Cardiac incisure of lung
Left border of heart

Left nipple

Oblique
of left lung

Lower margin of left lung

Left dome of diaphragm
Pleural reflection
Stomach

€
Bare area of pericardium {N‘- 4
AN S ciea

Ensiform (xiphoid) cartilage

tensive area is present where the anterior border of
the lung does no extend to its limits medially —
especially in expiration—and the costal and
mediastinal parictal pleurac are in contact. This
area is called the costomediastinal recess.

The diaphragm separates the liver from the
right lung and, depending on the size of the liver,
from the left lung. The lefe lung is also separated
by the diaphragm from the stomach and the
spleen.

The nipple in the male and in the female (de-
pending on the size and functional state of the
brease) usually overlies the fourch intercostal space
in approximately the midclavicular linc.




[CTION | PLATE 12

opography of Lungs
Posterior View)

‘The apex of the lung extends as far superiorly as
1e vertebral end of the first rib and therefore as
igh as the first thoracic vertebra. From there, the
ing extends inferiorly as far as the diaph

rith the base of the lung resting on the dia-

hragm and fitted to its superior surface. Because

f the diaphragm’s domed shape, the level of the

ighest point on the base of the right lung is about

: the eighth to ninth thoracic vertebra. The high-

st point on the base of the left lung is a fraction of

n inch lower. From these high points the bases of
ae two lungs follow the curves of the diaphragm
> reach the levels described on page 13 for the
aferior borders of the lungs.

The highest point on the oblique fissure of the
wo lungs is on their posterior aspects, at about
ne level of the third to fourth thoracic vertebra, a
tele over an inch from the midline.

If the arm is raised over the head, the vertebral
order of the scapula approximates the position of
he oblique fissure of the lung. If the shoulder is
rought forward as far as possible, the scapula is
arried laterally, so that the area in which auscul-
ation can be satisfactorily carried out on the pos-
erior aspect of the chest is significantly widened.

The parietal pleura is separated from the vis-
eral pleura by a potential space (the pleural cav-
i), which under normal circumstances contains
nly a minimal amount of serous fluid. Caudal to
ae inferior margin of the lung the costal parietal
leura is in contact with the diaphragmatic

nrietal pleura, forming what is called the costo-
liaphragmatic recess (costophrenic sulcus). This

10pograpny
of Lungs

Apex of left lung

1st rib

Oblique fissure
of left lung

Spine of scapula

Left margin of
parietal pleura

L. costo-
diaphragmatic

recess of
plaura/
(I. costo-

phrenic
sulcus)

Spleen
Pleural reflection”
Lower margin of left lung

Left kidney

Left dome of diaphragm

L. suprarenal gland

allows for the caudal movement of the inferior
margin of the lung on inspiration.

Under abnormal circumstances the pleural cav-
ity may contain air, i of serous

o

it

(]

e €

upuia ey v piswia
1st rib
Oblique fissure of right lung

Clavicle

Horizontal fissure
of lung

Right margin of
parietal pleura
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Liver

Lower margin
of right lung

Pleural reflection
Right kidney
Right dome of diaphragm
R. suprarenal gland
The base of the right lung is separated from the

liver by the diaphragm. Because of this relation-
ship, if the liver increases in size it can elevate the

fluid, blood or pus. The accumulation of a signifi-
cant amount of any of these in the pleural cavity
compresses the lung and causes respiratory dif-
ficulties.

The diaphragm separates the base of the left
lung from the fundus of the stomach and the
spleen. Because of this relationship, if the
stomach becomes overfilled with retained food or
gas it can push the diaphragm upward and embar-
rass respiratory activity.

fiapk and push against the lung, possibly
limiting its expansion. An abscess on the dia-
phragmatic surface of the liver can rupture
through the diaphragm and involve the related
pleural cavity and lung.

It should be remembered that in the illustra-
tion the lungs are shown in relation to the bony
thorax, scapula and diaphragm, but overlying the
structures shown are the deep and superfici
muscles of the back, in addition to the superficial
fascia and skin.
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‘horacic Cage Injuries

Thoracic cage injurics are treated according to
the

iples that apply to trauma clsewhy
ady, with certain modifications for specific
\atomic features and for disturbed cardiorespira-
sy dynamics. Thoracic cage injuries are unique in
1t mild i improperly treated may be fatal,
hereas massive trauma can be treated by proper
teasures with excellent results.

A rib fracture is the resule of trauma, but
achologic rib fractures may occur in patients with
slignant metastases, myeloma and hyper-
arathyroidism. Simple rib fractures occur primar-
y in adults and usually involve the upper and
wer ribs. Ordinarily the first, eleventh and
welfth ribs are spared. With severe trauma, frac-
ares of any rib, or combination of ribs, with or
lithout dislocations, may occur. The posterior
ngle is structurally the weakest point, and frac-
ares in this area are likely. However, the fracture
sually occurs at the point of impact, often later-
lly. Such fractures are hard to sce on x-ray films.

Crushing injuries may produce multiple
ggshell fractures, the sites being dependent on the
irection of the compressing forces. For example,
‘npaling the anterior chest on a stcering wheel, as
1an automobile accident, often fractures the ster-
um and several ribs anteriorly on both sides. Be-
des rib fractures, costovercebral dislocations may
ccur at any level, as may costochondral and chon-
rosternal separations. Fractures may be transverse
£ oblique, and the fragments may override, o a
ointed fragment may be pushed inward, tearing
he pleura and underlying lung.

Penetrating wounds of the chest (gunshot or stab
sound) may cause comminuted fractures of a rib,
Jith bone fragments driven into the lung sub-
tance. In the elderly paticnt with atrophic, decal-
ified ribs, fractures may result from simple
rauma, coughing or any severe muscle pull.

Fractures of the rib or sternum or costovertebral
eparations are diagnosed from movement of frag-
sents, ecchymosis and crepitus, as well s by x-ray
ince pain characteristically occurs
o, the patient tends to splint the
hest wall and, therefore, hypoventilates. A chest
~ray film is always indicated, not only to identify
he number and extent of rib fractures but also to
letermine whether there is an associated
neumothorax, hemothorax or pleural effusion.

Rib fractures usually heal readily if com-
lications are handled properly. However, the pain
ssociated with the fracture can prevent proper
entilation and coughing, leading to arclectasis,
etained secretions and especially in

dislocation
(any level)

Transverse

Overriding

rib fracture-

Chondral
fracture

separation

fracture

Optimal point to
inject is angle of
rib because rib is
here most easily
palpable.
Injection of
several adjacent

overlapping
innervation

Sites for injection
1. Angle of rib (preferred)
2. Posterior axillary line
3. Anterior axillary line

4. Infiltration at fracture site
5. Parasternal

costal space (2). To
pneumothorax, aspirate before
injecting 5 ml anesthetic

which is ly dangerous in the

Adhmvn strapping of the chest wall should be

he elderly Dnnuge to the underlying lung may

because it inhibits deep inspiration and
mly resultin craumatic acelectasis. Medication for

elderly. If coughing is inadequate, tracheal aspira-
tion by catheter or by bmn(hmp)'v and occasion-

ally by pain, however, i ial if che paticnt is to cough

aceration of the mtmosnl vessels

which can Mul-
iple b i may produce paradoxical move-
nent of the chest wall, with a flail segment.

Pain from a rib fracture is best treated by inter-
ostal or paravertebral block; this promptly relieves
e pain and quiets the labored respiration which
sy be accentuating paradoxical motion of the
est. The major problem with a block is increased
#lex bronchial secretions; these must be removed
" patients are o avoid an obstructive type of

38

effectively. Drugs that depress the cough reflex

may be necessary. The local A injected
must be used with great caution, and avoided al-

into the fracture site, if possible, or as a nerve

block. The needle is inserted under the rib to inject
the anesthetic agent into the intercostal space, as
the intercostal nerve runs along the lower border of
the rib excepe posteriorly, where it lies midway
becween the ribs. Injection of one or two additional
nerves above and below the fracture site may be
required because of overlapping innervation. Com-
plicating pneumothorax is always of concern.

cogether if possible. Patients should be encouraged
to cough frequently and to breathe deeply, particu-
larly if they receive-sedation. The ribs usually be-
come fairly stable within 10 days to two weeks,
although some patients require ventilatory support
longer, depending on the severity of the rib frac-
tures. Firm healing with callus formation is scen
after about six weeks.
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Case 01

comminuted tibia & fibular
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SECTION [ PLATE 8 Stide 3573

Back

ertebral Column
d Pelvis

ebral Column

The vertebral column is built up from alcernat-
ng bony vertebrae and fibrocartilaginous discs

d sppported by powerful musculotendinous
nasses (Plate 8). The individual bony elements
nd ligaments are described in Plates 9-18.

There are 33 vertebrae (7 cervical, 12 thoracic,
) lumbar, 5 sacral, and 4 coccygeal), although the
and coccygeal vertebrae are usually fused to
the sacrum and coccyx. All vertebrae con-
0 a basic plan, buc individual variations
in the different regions. A typical vertebra
made up of an anterior, more-or-less cylindric
and a posterior arch composed of two pedi-
and two laminae, the latter united posteriorly
0 form a spinous process. These processes vary in
hape, size, and direction in the various regions
the spine. On each side, the arch also supports
transverse process and superior and inferior articular
; the lacter form synovial joints with cor-
ing processes on adjacent vertebrae. The
i and transverse processes provide levers
0t the many muscles attached to cthem. The
ing size of the vertebral bodies from above
ward is related to the increasing weights
dstresses borne by successive segments, and the

curve down toward che hip joints. The
ertebral discs act as elastic buffers to absorb
many mechanical shocks sustained by the ver-
column.

Only limited movements are possible berween
jjacent vertebrae, but the sum of these move-
ents confers a considerable range of mobility on
¢ vertebral column as a whole. Flexion, exten-
0, lateral bending, rotation, and circumduc-
on are all possible, and these actions are freer in
¢ cervical and lumbar regions than in the tho-
region. Such differences exist because the
s are thicker in the cervical and lumbar areas,
splinting effecc produced by the thoracic cage
lacking, the cervical and lumbar spinous pro-
s are shorter and less closely apposed, and
articular processes are shaped and arranged
cly.

t birch, che vertebral column presents a gen-
il dorsal convexity, but lacer, the cervical and
regions become curved in the opposite
ections—when the infant reaches the stages of

Vertebral Column

Anterior view

upright (69 months). The dorsal convexities are
primary curves associated with the fetal uterine
position, whereas the cervical and lumbar ventral
secondary curves are compensatory to permit the
assumption of the upright position. There may
be additional slighe lateral deviations resulting
from unequal muscular traction in right-handed
and left-handed persons.

Man’s evolution from a quadrupedal to a bi-
pedal posture was mainly effected by the tilting of
the sacrum between che hipbones, by an increase
in lumbosacral angulation, and by minor adjust-
ments of the anterior and posterior depths of var-
1ous vertebrae and discs. An erect posture greacly

Left lateral view

Posterior view

Sacru
(S1-5)

and good as these ancestral adaprations were,
some static and dynamic imperfections remain
and predispose to strain and backache.

The length of the vertebral column averages
72 cm in the adult male and 7 to 10 ¢m less in
the female. The tertebral canal extends through
the entire length of the column and provides an
excellent protection for the spinal cord, the cauda
equina, and their coverings. Vessels and nerves
pass through intervertebral foramina formed by
notches on the superior and inferior borders of the
pedicles of adjacent vertebrae, bounded anteriorly
by the corresponding intervertebral discs and pos-
teriorly, by the joints between the articular pro-




Normal state — ICP normal

Venous Artenal Brain CSF =
volume volume

Compensated state — ICP normal

Venous Arterial Brain

volume volume

Decompensated state — ICP elevated

Venous Arterial Brain
volume volume




e

iy IFr SO Z el ip
dow B igR 4 R FE L
CPP=MAP-ICP



= S T
el T e
=

.-"- B B
& -
I.....
I..-..
F | | I
- L T i H 2l 14




INCRIEASED INTRA-CRANLAL
PRESSURIE (ITCDP)

ICP X5~ 20 mmHg—>11CP.
ICP X~ (above) 40 mmHg2> I g E G .
Treatments:

30 degrees head-up position, JEIE = 30/

CSF drainage,

mannitol (0.5-1.0 g’kg body weight),

lasix (0.5 mg/kg),
hyperventilation to keep PaCO2 25-30 mmHg,

emergency craniectomy,

barbiturate coma therapy.



CEREBRAL AUTOREGULATION
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CBF ml/min/100g
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http://cme.medscape.com/viewarticle/528848
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HEAD INJURY WITH SCALP CONTUSION AND
LEFT EAR HEARING IMPAIRMENT
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KEY WORD SKULL ANATOMY

Qltactory nerve {1
Optic nerve [N

Abducent nerve; Abducens nerve
v

Opithalmic nerve, Ophthalmec
drvigion [Va, Vi)
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Figure 1.Uterine Size Based On Weeks
Of Gestation.




