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BOX 2. Levels of trauma centers (TCs)

Level |

* Regional resource hospital thar is central o rrauma care system

* Provides rotal care for every aspect of injury, from prevention through rehabilitation

* Mainrains resources and personnel for patient care, educartion, and research (usually in university-based reaching hospiral)

* Provides leadership in education, research, and svstem planning to all hospitals caring for injured patients in the region
Level 11

* Provides comprehensive trauma care, regardless of the severity of injury

* Mighe be most prevalent facility in a community and manage majority of trauma patients or supplement the activity of
alevel | TC

* Can be an academic institution or a publil: or private community f:u:ilil:}' located 1n an urban, suburban, or rural area
* Where no Level [ TC exises, is rrspu-nsib]t for education and Syslem leade mllip
Level 111

* Provides prompt assessment, resuscitation, emergency surgery, and stabilization and arrange transfer to a higher-level
facility when necessary

* Maintains continuous general surgery coverage

* Has transfer agreements and standardized treatment protocols to plan for care of injured patients

* Might not be required in urban or suburban arca with adequate Level [ or I TCs

Level IV

* Rural facility that supplements care within the larger trauma system

* Provides initial evaluarion and assessment of injured patients

* Must have 24-hour emergency coverage by a physician

* Has transfer agreements and a good working relationship with the nearest Level 1, II, or [II TC

SOURCE: Adapted from the American College of Surgeons. Resownces for the optimal care of the injured patient. Chicago, 11 Amserican Collepe of Suspeons 2006,
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Recovery position

Bent leg props the body
up and prevents the
casuvalty rolling forward

gives stabity



Trauma Team







Doctor | (Team Leader)
Assesses conscions level
Airway/cervical spine
assessment/intervention
Breathing assessment/intervention
Instmets and controls Team

Mobilises specialties as required N

Assists Doctor |
Establish monitoring
Documentation
Drugs as required
Procedures

Doctor 2
Large bore IV access (14 G)

Chest drains as instructed
Uninary catheter as instructed
Splints fractures

A Trauma Team at work

Doctor 3
Large bore IV access (14 G)
Cross match blood
Biochemistry/haematology
Artenal blood gas
Assists as required
Completes medical notes

Nurse 2
Assists Doctors 2
and 3
Changes IV fluids
Cleans/dresses wounds

Sets up procedure trays/assists

ECG
Checks spot glucose




General Surgeon The general surgeon focusses on
assessment of the thorax, abdomen and head if
no neurosurgeon is on the core trauma team.
Responsibilities are :

Pimary Survey

Assessment of thorax and abdomen, head and
facial injuries. Log roll.

Thoracostomy or thoracotomy.
Diagnostic peritoneal lavage.
Urinary Catheter
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: Unstable
Assess airway

Elicit verbal response
Protect cervical spine

Stable 1

Assess breathing Inadequate

*Physical exam
Pulse oximetry .
gl 35

Adequate 1
Patient in

Assess circulation-shock? shock
Physical exam
Vital signs (BP, HR, RR)

Patient
perfusing well ‘

Assess disability/neurologic
condition

ﬁovmg a" extremities

Expose entire patient
Prevent hypothermia
* Warm blankets
» Warm fluids

l

Secondary survey
Radiographic evaluation
Laboratory studies
Urinary/gastric catheters
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Supplemental oxygen 1 pla
Assisted ventilation sals
Consider tube thoracostomy

2 large-caliber IV's
1-2 L warm crystalloid infusion
Consider tension pneumothorax
Immediate evaluation for bleeding
* Physical exam '
- External 0SS, 3.5 o4 b
- Multiple long bones
* Chest x-ray
- Intra-thoracic loss
* Pelvic x-ray
- Retroperitoneal loss
* FAST
- Intra-abdominal loss

Specific hemorrhage control
* Control external loss
* Tube thoracostomy
« Splint/stabilize fractures
* Decrease pelvic volume-wrap
* Operating room
* Angiography
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The Injury Severity Score (ISS) is an anatomical scoring system which
divides injuries into six body regions (head, face, chest, abdomen,
extremities [including pelvis], external). Injuries in each region are

graded
according to the Abbreviated Injury Scale (AIS) from 1 (minor injury) to
6
(unsurvivable). The three highest scoring regions have their scores
squared and summated to give a maximum of 75 (unsurvivable). A
score
of 6 in any one region automatically yields an ISS of 75. The ISS
correlates
linearly with increasing mortality following trauma, but has several
limitations. A patient with several wounds to the same body region can
only score once for that region; in such a case the ISS may
underestimate
the severity of their injuries.



Regarding the Injury Severity Score (ISS): °



Regarding the Injury Severity Score
(ISS):
* a.ltis comprised of anatomical and
physiological data.
* b. The maximum score is 75.
e c. Head injury carries the highest weighting.

d. Six body regions are defined
FTFT -









A B

Source: Brunicardi FC, Andersen DK, Billiar TR, Dunn DL, Hunter JG, Matthews JB,
Pollock RE: Schwartz’s Principles of Surgaery, 9th Edition: http:f/www. accessmedicine.com

Copyright @ The McGraw-Hill Cornpanies, Inc All rights reserved.












What would we do for this patient
who is having difficulty breathing?




upright

Source: Brunicardi FC, Andersen DK, Billiar TR, Dunn DL, Hunter JG, Matthews JB,
Pollock RE: Schwartz’s Principles of Surgery, 9th Edition: http:/fwww. accessmedicine.com

Copyright @ The McGraw-Hill Companies, Inc All rights reserved.



Source: Brunicardi FC, Andersen DK, Billiar TR, Dunn DL, Hunter JG, Matthews JB,
Pollock RE: Schwartz’s Principles of Surgery, 9th Edition: http://www, accessmedicine.com

o Copyright @ The McGraw-Hill Companies, Inc, All rights reserved,

A

Source: Brunicardi FC, Andersen DK, Billiar TR, Dunn DL, Hunter JG, Matthew
Pollock RE: Schwartz’s Principles of Surgery, 9th Edition: httpi/fwww.accessm ™

Copyright @ The McGraw-Hill Companies, Inc All rights reserved.




What would we do for this patient
who is having difficulty breathing?




Chest Tube for GSW




D- Disability

Abbreviated neurological exam
Level of consciousness
Pupil size and reactivity

Motor function
GCS

Utilized to determine severity of injury
Guide for urgency of head CT and ICP monitoring
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subdural hematomas are concave along the Epidural hematomas have a distinctive
surface of the brain  convex shape on computed tomographic scan

Source: Brunicardi FC, Andersen DK, Billiar TR, Dunn DL, Hunter JG, Matt
Pollock RE: Schwartz’s Principleas of Surgery, 9th Editian: http:f/www.acces

Copyright @ The McGraw-Hill Companies, Inc All rights reserved.
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Retroperitoneal |
blood —

Puncture site

Fermoral artery

Retroperitoneal Hemorrhage

Hemarhage

© MediVisuals = 800-899-2154

This message indicatas that this imags is NOT auth@Etng into the retroperitoneal space

for use in settlement, deposition, mediation, tria, or any
other litigation or nonliigation use. Ceonsistent with copyright
laws, unauthorized use or reproduction of this image (or

© 2006, Mect\Visuan Inc
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Primary Survey

Rapid examination to identify and treat life threatening -
conditions. Ideally is performed in a few minutes.

A - Airway (with C-spine precautions)
B - Breathing -

C - Circulation -

D - Disability -

E — Exposure °

When derangements in any of the components of the primary survey are
identified, treatment is undertaken immediately.
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Compression injury

Frontal brain
contusion

Pneumothorax

Rupture of Left
hemidiaphragm

Small bowel
rupture

Chance fracture



Deceleration and Acceleration

s

t

Shear Injury

Injury

\ <A force to the abdomen that
. doesn't leave an open wound.

=Crushing injury, solid organ
more vulnerable.
«(Deceleration injuries:
differential movements of fixed
and non-fixed structures (e.g.
liver and spleen laceration at
sites of supporting ligaments).

-External compression(seat
belt syndrome), whether from
direct blows or from external
compression against a fixed
object (e.g., lap belt, spinal
column),it causes sudden rise
in intra abdominal pressure
and culminate in hollow
viscous organ injury.

/~ Blunt trauma;Mechanism of

Forces behind abdominal injury
Bt a2 fovcz 0 the abdomen hat dossrtleare an open wound, commmnly
s with metor vec cashes orfals, Compresson and sheaing ave examples,

Compression s the esut of et bl such a5 beng thest aganet o stastng whee! ot
s, orwith presur from st bt



ACCELERATION & DECELERATION BRAIN INJURY

SR ierDacardS I IS Headrenolnas orward o

Bra e e (.

- Mhen the head isithyst in one direction
ang e soft brain collides with the hard inside of the skull

in the opposite diraction.
+
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Source: Brunicardi FC, Andersen DK, Billiar TR, Dunn DL, Hunter JG, Matthews JB,
Pollock RE: Schwartz’s Principlas of Surgary, 9th Editian: http:f/www.accessmedicine.com

Copyright @ The McGraw-Hill Companies, Inc All rights reserved.
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MISSILE Q
WOUNDS

the path of a
bullet depends
on the position
of the patient at the
time of injury

bullet deflected
round the thorax

extensive zone of
D damaged tissue

i Yaw
_sucked \ : _>
D some of the movements of a bullet
F Precession
high O T S % >y
velocity = RS R B VA BB Uy <

cavity under
negative pressure

Fig. 54-11 MISSILE WOUNDS may take a curious path. The missile
may be deflected by bone (A), or take a path that depends on the posi-
tion of the patient at the time of the injury, as in B, and C. D, shows
a high velocity missile creating a cavity surrounded by damaged tissue
and causing a partial vacuum which sucks in debris. E, and F, show
some of the complex movements that can increase the damage that a
missile does as it goes through a patient A, B, and C, after Naclerio, by per-
mission of Grune and Stratton. D, E, and F from the Field Surgery Pocket Book
with the kind permission of Guy Blackburn.
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MISSILE Q
WOUNDS

the path of a
bullet depends
on the position
of the patient at the
time of injury

bullet deflected
round the thorax

extensive zone of
D damaged tissue

i Yaw
_sucked \ : _>
D some of the movements of a bullet
F Precession
high O T S % >y
velocity = RS R B VA BB Uy <

cavity under
negative pressure

Fig. 54-11 MISSILE WOUNDS may take a curious path. The missile
may be deflected by bone (A), or take a path that depends on the posi-
tion of the patient at the time of the injury, as in B, and C. D, shows
a high velocity missile creating a cavity surrounded by damaged tissue
and causing a partial vacuum which sucks in debris. E, and F, show
some of the complex movements that can increase the damage that a
missile does as it goes through a patient A, B, and C, after Naclerio, by per-
mission of Grune and Stratton. D, E, and F from the Field Surgery Pocket Book
with the kind permission of Guy Blackburn.
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— Umbilicus

Siiff catheter

Source: Brunicardi FC, Andersen DK, Billiar TR, Dunn DL, Hunter JG, Matth.
Source: Brunicardi FC, Andersen DK, Billiar TR, Dunn DL, Hunter JG, Matthews JB, Pollock RE: Schwartz’s Principles of Surgery, 9th Edition: http:/fwww.access

Pollock RE: Schwartz’s Princip! s , 9th Edition: $ . icine, 2 2 i 3
s SrianZ o nnaRes Qi atioey San:hipiyReaattassmaciCing.com Copyright @ The McGraw-Hill Companies, Inc All rights reserved.

Copyright @ The McGraw-Hill Companies, Inc All rights reserved.
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A. Incision and division
of GDA and Gastric arteries
Division of GDA

Division of
gastroepipoic arteries

Bile duct division
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Pancreatic injury on
abdominal CT scan.
The injury

involves the pancreatic
neck and appears as a
2-cm segment of
nonperfused pancreas
tissue, with
surrounding edema
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20 y/o female patient involved in a low velocity MVA. Upon initial exam no

abnormalities noted, no complains.
The image shows free fluid in Morrison Pouch. Pt. underwent Abdominal CT Scan

which showed Liver Laceration Grade lll. This patient was treated non-operatively.


http://www.trauma.org/index.php/main/image/592/C13
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Surgical Management




Surgical Management
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Figure 2. Splenic bursting tears near the upper and lower poles




iy Jlads Jlaiod:alal,




aly Ala) gl il 453 Jagy Aa Jals JSdy slaay) (asd caag:didal) slaay) cililal
Wy jlewall B (3 3ty 4881 yiall o) daisl gd) Lo, AaLAdl 3 piuall slaal) 7 g
BSosldag ) i CC\AS&










Ol Clilal

G andy Ul B ) (3 3a8) 5ol cop Gl g Al (e ST 38U (i gua 1) B Giluad
(slaal) L g a9k A) Ao hiuda i A i A

CUEN FEWEQV PP P

(OSSR AR (5 99) pilaa ana

Bgall 7 g all Al 1

Sl z g all 5 Sliay 42

p ibaal) asa i) da g

(A2 e Jil)duaa (3545

dgdaa g )y Qiglli -

A2 el dada 22 g -

Aalill (e pliue @ Gl yall g luadi (g 30 sal) & glill g Ll g9 Lagad (5 3all) (1S 1) Lal
(48 jalial) Aadall) iy ay Alld ) jad o) o) alad) (pad daling gang)

) (ol gl B jail LA0AY -

(I sl gh b

O dples -

adla (sl 98 Jrdg Hl) Juaiivl: Ao ik Jos -



slaall ) gilea p sh Ay




Blunt left-sided colon injury at the time of
laparotomy.



Source: Mattox KL, Mocre EE, Felciano OV: Traurma, 7ih Edvtaon
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Colostomy Types

Healthy
bowel tissue
is stitched to
the abdomen
(colostomy)

FADAM
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Bladder injuries

- Presentation: by Gross hematuria (82% of
patients), along with lower abdominal tenderness.
» Diagnosis:by cystogram

Intraperitoneal injury: Extraperitoneal injury:

contrast material outlines loops Dense, flame-shaped collection
of bowel. of contrast material in the pelvis
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FIGURE 18-28 Zones of the retroperitoneum visualized at the time
of laparotomy. Zone 1 includes the central vascular structures, such
as the aorta and vena cava. Zone 2 includes the kidneys and adjacent
adrenal glands; zone 3 describes the retroperitoneum associated with
the pelvic vasculature.
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Secondary Survey (s sl gl

Head-to-toe examination (including spine) el Jali s calaly (g all 5 ) o g

AMPLE history (A = allergies, M = medications currently taken, P = past
iliness, L = last meal, E = events related to injury)
Imaging

Second survey may be delayed until after OR in unstable patient or patient
in extremis

Definitive Care

Surgery (may be in resuscitation phase)

Splinting

Medications (3 A's): analgesics, antibiotics, antitetanus

Consultants ;< iy

1Al

Tertiary Survey A& gl

Repeat primary and secondary surveys within 24 hours for occult or missed
Injuries
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