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Immediately life-threatening injuries to be identified
during the primary survey

Airway
Airway obstruction
Airway injury

Breathing
Tension pneumothorax
Open pneumothorax
Massive air leak
Flail chest with underlying pulmonary contusion

Circulation
Hemorrhagic shock
Massive hemothorax
Massive hemoperitoneum
Mechanically unstable pelvis fracture with bleeding
Extremity blood loss
Cardiogenic shock
Cardiac tamponade
Neurogenic shock

Disability
Intracranial hemorrhage/mass lesion
Cervical spine injury
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1l Venous  Metabolic Intracellular | Coronary
return acidosis fluid loss perfusion

Cellular
hypoxia

~ Parenchymal cell injury —

« Endothelial activation/ _ Cellular
microcirculatory damage aggregation

Figure 5-2. The “vicious cycle of shock.” Regardless of the etiology, decreased tissue perfusion and
shock results in a feed-forward loop that can exacerbate cellular injury and tissue dysfunction.
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Vascular endothelial
injury

Y

Platelet hemostatic Vasoconstriction
function

Subendothelial collagen

Platelet adhesion secretion Coagulation efaciivation
) ADP, serotonin, via tissue factor-
(Reversible) Y Ca2*, fibrinogen factor Vlla
Platelet aggregation secretion Y
IXa, Xa

. ADEF, serotonin, Compléxes on

(Irreversible) 2 /
Ca2t, fibrinogen|  activated platelets

Platelet aggregation
Thrombin
Platelet-fibrin s
Frombus Fibrinogen

Figure 4-2. Schematic of platelet activation and thrombus function.
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% of Total body weight Volume of TBW Male (70 kg) Female (60 kg)
Extracellular volume 14,000 mL 10,000 mL
Interstitial Plasma 3500 mL 2500 mL
fluid 15%
Interstitial 10,500 mL 7500 mL
Intracellular volume 28,000 mL 20,000 mL
Intracellular
volume 40%
42,000 mL 30,000 mL

Figure 3-1. Functional body fluid compartments. TBW = total body water.
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Figure 3-2. Chemical composition of body fluid compartments.
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Fuel utilization in long-term fasting man (70 kg)

KIDMEY e e e s e s S i U S e e
Gluconeogenesis RBC
WBC
Muscle 869 Nerve i -?69
Protein — O Kidi
20g acids GII'NER Glucose f Mlu:de: A
yeogen 80g 4g Lactate + Pyruvate
44g 7 :
Glycerol Gluconeogenesis =i Brain e
Fat stores /' 18g
Triglycerides \ Fty - T | e
180g atty o
acid Oxidation -> Ketone —» ‘ 10g (100 mEq) in urine

180g 68g
Heart

Fatty acid Kidney
135g Muscle

Figure 2-16. Fuel utilization in extended starvation. Liver glycogen stores are depleted, and there is
adaptive reduction in proteolysis as a source of fuel. The brain uses ketones for fuel. The kidneys
become important participants in gluconeogenesis. RBC = red blood cell; WBC = white blood cell.
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Figure 36-1. A 57-year-old with a chronic, progressive lymphedema of the left upper extremity
developed lymphangiosarcoma 10 years after breast cancer treatment.
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(C) External oblique (EO]
(layer 1)

tﬁ |

(E) Transversus

(D) Internal oblique (10)
(layer 2) abdominis (layer 3)

(A) Anterior view Lateral views

Figure 35-1. Muscles of the anterior abdominal wall. A. The anterior abdominal wall musculature is

shown with the rectus sheath reflected on the left side. B. Rectus abdominis. C. External oblique. D.
Internal oblique. E. Transversus abdominus.
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Fibers passing from
superiicial to deep

(and vice versa)
at linea alba

Fibers of left external

oblique aponeurosis,

which run deep on the Right external
right side and running oblique muscle
superficially on the left
side

-~ Fibers of left

Umbilical ring Fibers of right internal oblique
external oblique aponeurosis
Deep fibers of right aponeurosis
external oblique
aponeurosis
Left internal

Deep fibers of left

oblique muscle
external oblique

aponeurosis

Intramuscular exchange of superiicial and deep

Intermuscular exchange of fibers between aponeuroses of
fibers within aponeuroses of contralateral

confralateral external and internal oblique muscles.
external oblique muscles.
(A) Antarior views Investing (deep) fascia: Transversus abdominis Parietal peritoneum
Deep Internal oblique Extraperitoneal fat

Intermediate
Superficial

External oblique Transversalis fascia

Aponeurosis
of transversus
abdominis

e

fatty layer of
subcutaneous
tissue

Aponeurosis

Deep membranous layer of internal

of subcutanecus Rectus Linea alba

oblique
tissue (note fibers passing q s
from superficial to deep, Aponeurosis
and vice versa, as in of external

right side of figure A) oblique

(B) Anterior view Transverse sections

Figure 35-2. Fiber direction and cross-sectional anatomy of the abdominal wall. A. Muscular and
aponeurosis fiber direction of external and internal obliques. B. Cross-sectional anatomy of the
anterior abdominal wall above and below the arcuate line. The posterior leaf of the rectus sheath
exists above the arcuate line. Below this line, all aponeurotic sheaths converge and travel anterior to
the rectus muscles, leaving the posterior rectus uncovered by a fascial layer.
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Figure 17-1. The mammary milk line.
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Supply-dependsnt
oEygen consumpdion

Supply-independent
CHEYIgEN Consumption

Oxygen wtilization, VO,

B2

Oxygen delivery, DO,

Figure 13-1. Graphical representation of the relationship between oxygen utilization (VO2) and
oxygen delivery (DO2). Under most normal physiologic conditions oxygen utilization does not
depend on oxygen delivery, but below the critical value DO2erit 0xygen utilization decreases linearly
as a function of oxygen delivery, rendering tissues susceptible to ischemic injury.
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