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TRAUMA 1

Basics of trauma management 00:00:31
Pre hospital care :

Information from driver/responder ! | information from Patient :

m : mechanism. A: mmsie&

1 inuries, m : medications.

S : Signs § symptoms, P+ Past history,

T : treatment given. L : Last meal.

| &1 events leading to trauma.

Helmet removal :
[ m J

* & people required,
* One person stabilizes the cervical spine. ‘ ﬁ H

* Supine position ¢

* Prone position.

* Never transported in lateral position
(cannot maintain cervical spine).

Trimodal distribution of mortality in trauma.:
ist spike (At impact) : Severe head injury,

and peoss (Within | hour) d/4 :
L Rirwo obstruction,
a. Tracheobronchiol njury,
2. Open pneumothorox.
4. Tension preunothorox.
S. Reute c’urwlo:toru; orrest.
. Hoemothorox,

7. Cordiog tamponade,
Firsk hour ’*Fol\owm rouma ¢ Eokden hour,

Deloyed couses (days/weeks : Delasjed head njury and sepss.



Thaae

means o sort out”.
|ntema'cioml\5 ancep'cecl 4 color coded sgs’cem :

* Red: Highest priority,

* Yellow : Medium priority Croctures).
* &reen: walhing wounded,

* Black : bead/moribund.

Priority growp

Number  Name

M

P4

Emengency/

immediate

Urgent

Delayed

Expectant

- Yellow

Description

Patlents who have life-threatening injurles that are
treatable with a minimum amount of time, personnel,
and supplies. Thase patients aiso have a good chance
of recovery.

indicates that treatment may be delayed for a limited
pariod of time without significant mortaltty or in the ICU
setting patients for whom iife support may or may not
change their outcome given the severity of thair liness.

Patients with minor injuries whose treatment may be
dolayed until the patients in the other categories have
been dealt with or patients who do not require ICV
admission for the provision of life support.

Patients who have injuries requiring extansive treatment
that exceads the medical resources avellable in the situation
of for whom Itfe support is considered futlle.

Patients who are in cardiac ammest and for which resuscitation
efforts are not going to be provided

Advanced trauma life support | 00:04:25

Primory survey : ABCO + live threatening injuries.
Secondarngewbeto.iedwveg’colooh%ral\heo&\er injuries.
Note : In basic life support, CAS sequence is followed.

Pﬁmysurver},:

A'rwaaz

* Cervical spine #/b airway,
* Assessment of cervical spine | Nexus eriterio.
A'Utcntempresen’t—*wnswgmdcewmlspm Opmmm

Arway
« Ayrway Qbstruction
+ Tracheobronchial Trea Injury

stabilisotion using phiadeiphn collar. w
* Uife threatening injuries ruled out. Aoy oconde,

Life threatening injuries.



panger signs present 1 National Emergency X-Radiography
o Ch l..llﬂi::ﬁon Study (NEXUS) gg{:ﬁa
*  Coma.
’ m’hw 1Nopmm’m%ml:"wﬂrwmw
"Nopun ; 2, Nouvidm.:gﬂmoﬁcmbn
1] ‘ 3. A normal I:vm:l of alertress
Secure am5 ’_ Sometimes nasotracheal 4, No focal n?:vlogic deficit
Oratracheal inubation s done. 5. No painfu! di':’racﬁng injuries
v ¢/1: anterior siull basets
v o [
v v ) h
 Emergency arway ! Defnitive ainway : g Ratognety Radamee
reedie mo*yrmdofang de\eosiony NEXUS Mnemornic
&00d for 30 40 30 minutes. N - Neuro deficit
cN:aa years of age E - EIOH (aicobolyintoxication
(s;bsbﬂic stenosie). 5 i :an:a':m: mm:ww
(altered level of consciousness)
S - Spinal tenderness (midline)
‘ Sieruntion o} &1 1 Stable : Hard collar.
on ri
ci JefSerson # | upt 3 unstable : Surgerg/
(blow out #) .
| —‘f S __traction.
| Type | : Tip of odontoid, Hard collar.
Odontoid # Type I} : Through base. Halo vest/wserg.
| | Type lii: involves Ca body, ~ Halo vest.
ca hangman /| ca pedicles with
ped Halo vest/’ surgery,
. % | spondyolisthesis. |
‘Cervical | Hard color/’ surgical
Vibody # stabilisation, '
- _ J Compression/burst of vertebral S ]
Thoracic ) ‘ Anterior column only : TLSO.
body (v.body) with/without |
vbody # ~ Anterior and
i retropulsion into canal. .
Lumbar posterior columns Sursml
M_ ad | stabilisation. ]
Rvulsion of posterior elements
Chance # | of lumbar vertebroe (hish seat Surgjcal stabilisation.
belt use) -

#: Frocture.



RN

* Chest x ray, pelvic x ray § cenvical x ray,
* eFRST scan

Circulotion ¢
minimum 218 & (green) /v lines

| ltre of fast Suid:
* Responders.
*  Non responders.
* Transient responders.

b
¥ ivine ic r»\/ﬁ; possible ¢ | pefinitive intervention :
Venouscmdoun‘ngrea& Central venous line in
saphenous vein/ | internal jugular vein.
intraosseous infusion. |

ATLS I0tn edition updode :
* Abolus of isotonic solution | L in adults and a0 mL/kg in pediatrics < 40 kg s
administered : Judicious Suid therapy,
* Rooressive resuscitation before control of bleeding has been demonstrated
to increase rmrtalitg and morb'\di{&

CRASH 3 trial : Role of tranexamic acid

* ¥ S8P < 90 mm Hg and/or HR 7 110/min,

¢ Glive*ranexmnicanidﬂswerlom,lsovershours.
* Mortality is reduced.



REBOA :
* Resuscitative endovascular balloon ocClusion of aorta. (ReBOR).

¢ Temporarﬁhemorrhage control in decompensated trauma. podients

. ln«o@cedﬂnushwwmnkmomlaﬂerg,advancedproﬂmmlevelw
i}jurﬂandﬂmin%ed.

* Helps in reducing bieeding and shunting the blood to heart and brain.

Pelvic binder in cose of suspected pelvic #.

Damage control resuscitation :

G e
Nl |
by L"‘.

* Permissive hgpo’cension : S8P ot lower limit Permissive  Minimization of
H
of ypolension  Crystalioids
* minimisotion of crytsalloids : to prevent  Cona
dilutional CDGgU]OPQH’\H 1:1:1 Produdd Early
* @lood products PRECs/platelets/plasma ratio 17131, Retis jri i
o ‘c‘.arlg hemorrhage control,
&lagow coma. scale :
Spontaneously 4
Eye opening responsge Ig :Zenech g
’ No response 1
Oriented to time, place, and person 5
Confused 4
Best verbal response  |Inappropriate words 3
Incomprehensible sounds 2
No response 1
Obeys commands 6
Moves to incalized pain 5
Flexion withdrawal from pain 4
Best motor response |5\, omal flexion (decorticate) 3
Abnormal extension (decerebrate) 2
No response 1

smle best score : motor score.
nlwa55 consider the highest response in &CS,
NT : Non testable.



Eye opening

Criterion Observed ____ Pating Soae
] Spontaneous
Open before stimulus
' To sound
After apokcen or shouted request
. To prassure
After finger tip stimulus
] None
No opening at any time, no interfering factor
2 Non testable
Closad by local factor
Verbal response
Criterion Observed Rsting Score
Correctly gives name, place and date /] Orientated
Not orientated but communication coherently ﬂ Conlused
Intelligible single words Words
Only moans / groans ] Sounds
No audible response, no interfering factor ] None
Factor interfarring with communication ] Non testable
Best motor response
[ Cetterion | Cbserved Paling
OBy 2-part requent | B Obeys commands "
|Brngs hand sbove Clavicie 10 stmulus on head neck 1 ] Locaiaing 5
| Bends arm st elbow rapidly but festures nct prediominently sbnormat . Norma flexion 4
Bends arm &t elbow, features clasrly predominantly abnormal . Abnommal fexnon 3
[Extonds s af slbow 7] Extension 2
| NG movement i armis / lege, no Ntertenng factor . None '
|Paralysad or other lrreting factor B Non testabia Im.

Pupiis Unreactive to Light Pupil Reactivity Score

Both Pupils
One Pupil
Neither Pupil

The GCS-P is calculated by subtracting the Pupil Reactivity Score (PRS) from the Glasgow

Coma Scale (GCS) total score;

GCS-P = GCS - PRS

* LS seore:
ild head injury : 13 4o 5.

. modemteheadmm:q'cola.
¢ Severehea.dm_jurwewm,needsinmba&m




Log rolt :
Technique to examine back of a trauma patient,

Minirum 4 people are required,
Revised trauma score

__ Giaagow coma acale Systolic blood pressure (nmHg)  Respiratory rate Codad vaiue
13.15 >89 10-20 4
‘ 8-12 76-89 >29 3
6-8 50 75 6-9 2
‘ 4-5 1-49 1-5 1
3 0 0 0

Mangled Extremity Severity Score (MESS)

Type Characteristics injuries Points
1 Low energy Stab wound, simpla closed fx, small-cailber GSW 1
2 Medium energy Open/multilevel fx, dislocation, moderate crush 2
3 High energy shotgun, high-valocity GSW 3
4 . Massive crush Logging, railrond, i rig accidents 4
1 Normotensive BP stable 0
2 Translently hypotensive  BP unstable in field but responsive to fluld 1
3 Prolonged hypotension SBP sQDmmHg in field and responsive to IV fluidsinOR 2
1 None Pulsatile, no signs of ischemia 1
2 Mid Diminighed pulses without signs of ischemia 2
No able pulse, sluggish refid,
3 Moderate il acﬁvﬂyw Peprell pamsihesih 4
4 Advanced Pulseless, cool, paralyzed, numb without cap refil 4
Ape Group
1 <30y/o 0
2 > 30 <50 1
msmmwmmwlm-mmm.uunum
amputation generally the eventual resut,
A_bc_iommal trauma 00:18:36

m/e organ injured overall : Spleen.

m/corsan njured in blunt frauma : Spleen

M/e organ injured in penetrating frauma. : Liver> small intestine.
m/corso.n iNjured in qun shot wound : Small intestine.
m/corsan injured in seat belt syndrome : Mesentery,
Deceleration injury : buodengjejunal Jexure.



Mvwwwm

' '
Hemodgjmnl\icol\g stoble. Hemodgnmnical\g unstable.
¢
Ist investigation : FRST. Isk irvestionion : FAST.,
10C : CELCT, 0OC | FAST,

FRST (Focussed Assessment Sonogrom in Troumo) :
Ultrasound done in emergency,
4 probes :
. Epigastrium : To look for cordioc
tamponade.
a. Q'\Sh’c hgpo&mdrum
3. LeMt hupochondrium.

4, supmpubic region : To look into peMs
€FAST : FAST + Thoragic coM'cB.

utilisation of eFAST :
* Detects free Suid in the abdomen or
pericardium.
* Not reliable to detect < 100 ¢t of free
blood,
* Does not directly identify injury to
hollow viseus.
* Comot reliab\g exclude njury in FAST positive : Hﬁpoechoic
pene'cra&ng trouma. collection present.
* May need repeading or supplementing with other investigatiors.
* Urreliable for assessment of retroperitoneum (Obscured by bowel gases).
Note : I FAST is positive, do midline laparotormy,

Superior Infenior

_RUQ3
" writh FE

n\aoriﬂ'\m?or work up of blunt frauma. abdomen :

i Blunt abdominal lrauma ]
v

Abdominal examination
Peritonitis or hemodynarmic inslability i No peritonilis

with positive FAST | { No hemadynamic instablity

Exploratory Abdorminal
laparotomy CT scan



In Abdominal CT

Solid organ
injury?
i

)

Yes }

Pseudoaneurysm or
artenial blush on
) contrasted CT scan

l No
Nonoperative
management

Yesi

“interventional radiology
_evaluation -

|9

Hollow organ
injury?

1 Yes or indaterminate

[ Exploratory laparatomy
... Diagnostic leparoscopy
} No

Manage other injuries

Penetrating obdominal traumae. :

i injury is superior 4o peritoneum — local exploration and suturing —> CECT.

¥ there i peritoneal breaeh
Peritonitis.

* Omentum M\s'ng out.
* pie s‘camns of dressing,

L

. Laparotomy even it patient is
hemdamm'\cal\kj stoble,

Note : l?’cheresas\'wpolgedc impaled in the body, remove the object in the
OT only (Provides tamponade, prevents bleeding).

Abgominal stab wound

)

Shock, peritonits,
ewvncarstion,

instobiity, free oir on CXR

Locaten of wury

Expioratory

laparotomy

'

Flank/bach Amerinr aboomen Thoracnabdoman
CT abdomen/psive CT abaomen/peivis, Evaluation
reotal oones Local wound explioration of diapheagm
Seral shdomnal egams
for 24h CXR (pnaumothorax)
Pencardial FAST
feardiac npay)
Hegutiel Diagrosuc
Posdive Irdpeter ranote
400, AUQ optionay
Eapioreory Dwchago vs
nparotomy el fname
Tascal sty Negat v
pardcats J et ik

Expiocaony laparotoay ghagnosts lapesottnpy



Diagnostic peritoneal lavage (0PL) : v 'l .
Qarelgdonemm s I /
indication  when FAST is not available. ., i
Positive DPL =< =l ‘:f—h«.‘-_-‘
+ 110 e of gross blood is aspirated, Ol ——?
* > 1,00,000 RBCS/mMm?, , _

* > S00 WeCs/mm”. ‘

* Amylase 7 IS /L. I( : e

* pPresence of rectal content.

Splenic trauma. :
Should be suspected # :

* Bruising in Jower chest wall.
* % Le® 9" to 1" ribs,

&rading ot splenic frauma. :
+ Subcapsular haematoma <10% of surface area
Grade 1 « Parenchymal laceration.<1 cm depth
« Capsular tear

+  Subcapsular haematoma 10-50% of surface area;
Grade 2 intraparenchymal haematoma <5 cm
+ Parenchymal laceration 1-3 cm

+  Subcapsular haematoma >50% surface area; ruptured subcapsular o
Grade 3 intraparenchymal hasmatoma 225 cm
+ Parenchymal laceration >3 ¢cm depth

+  Any injury in the presence of a splenic vascular injury or active bleeding
Grade 4 confined within the splenic capsule
+  Parenchymal laceration involving segmental or hilar vessels
producing >25% devascularisation

Grade § + Any injury in the presence of splenic vascular injury with active bleeding
extending beyond the spleen into the peritoneum - shattered spleen

Vascular Injury is defined as a pseudoaneurysm or arteriovenous fistula and appears as a focal collection of
vascular contrast that decreases In attenuation with delayed imaging. Active bleeding from a vascular injury
presents as vascular contrast, focal or diffuse, that increases In size or attenuation in the delayed phase.

arading o¥ splenic trauma.



maement ot splenic trauma !

erade t § 3 vuswl\v.,stnhie 00 ¢ CECY
A

»Stable,

Grade Wt
. punstabie.

v
grade Vv »usually unstobie

¥
10C : FRST,
v
Surgery (Sptenec*omg)
Complications of splenic trauma. :
o Hemorrmge

rmmgemm Crmserntne
e moewtor vrals.

* monitor hernadocrit,

* Seripl 34 hour CECT.

Y
erade of inry ncreases

Y
Falls, or
Patienit becormses unstable or,
Contrast blush on CT.

¥
Surgery (Splenorraphy/
splenic preservation).

b. Injury to pancreas (Tail of pancreas is close to hilum of spieen).

C. Hematolosml chonges=

* Tronsient increase in WBCS, RBCS, platelets (Uptil & weeks).
* Permanent changes : Basophilic stippling, howell jolly bodies,
reticulocytosis, ngmmw WwecCs.
d. Left lung atelectasis (/e complication).

€. Opportunistic post splenectomy infections (0PSD :
* Coused by encapsulated bacteria : Pneumococcus (m/©), meningococ-

cus, H, influenzoe.
* Children ? adults.

* Lodhun ist two yearss of sPtenecfomg.

¢ Hish !mr&am\j.

* Splenectomy done for hematological conditions > trauma. condstions.

Prop\yhcﬁc ontibiotics in children
* Fora years post splenec&omg.

* ldeo.lhj given a weeks prior to surgery,

" Emergency surgery Post op day &

11



COC vaccine recommendations for asplenic potients :

Promacsresl vaccing hon

Martngns o el yie crmiiee Hiasmect ol e e
Tree B raccinetion

Chidmen + Irvramokgicedy oale 2 8 yesr PCV13 tnflrwmed MNACWY asrma Hib oree f £S5 month or sder el
By PVC 13 8 weeks fater PPSVEY 8 weeks later « AND MenBl woms pravicnaly Aol veconmst
moeat PPEV21 s & years
I nokycaty naive B 18 yeare PCVIS fellowet by
PRESV2Y 8 wanke iater rapsal POSIEY at 8 years

A + Immnologealy nave POV lolowed by PPSV2) * MORACYHY o MPSVA 2 moraes aper He orvm

fape 19 and aben 8 aoskn iater rantal PPSVEA every S yrom apast ManAl WY svary 5 s
+ AND MenE senes once

Liver trouma.:
Should be suspected (R Q'\sht Othiiith ribs,

Grade 1 ¢ Haematoma: subcapsular, <10% surface area
¢ Laceration: capsular tear, <1 cm parenchymal depth

Haematoma: subcapsular, 10-50% surface area
Haematoma: intraparenchymal, <10 ¢m diameter

Laceration: capsular tear 1-3 cm parenchymal depth, <10 cm length

‘Gndoz

¢ Haematoma: subcapsular, >50% surface area of ruptured
subcapsular or parenchymal haematoma
Grade3 ¢ Haematoma: intraparenchymal, >10 ¢cm
¢ Laceration: capsular tear, >3 cm parenchymal depth
¢ Vascular injury with active bleeding contained within liver parenchyma

* Laceration: parenchymal disruption involving 25-75% hepatic iobe
Ovidia 4 or involves 1-3 Couinaud segments

e Vascular injury with active bleeding breaching the liver parenchyma
into the peritoneum

* Laceration: parenchymal disruption involving >75% of hepatic lobe
Grade5 . vascular: juxtahepatic venous injuries (retrohepatic vena cava/central
major hepatic veins)

e Advance one grade for multiple injuries up to grade ill.

* 'Vascular injury’ (i.e. pseudoaneurysm or arteriovenous fistula). appears as
a focal collection of vascular contrast that decreases in attenuation on
delayed images.

* 'Active bleeding': foca! or diffuse collection of vascular contrast that

increases in size or attenuation on a delayed phase.

12



Algorithm for operative management of hepatic injuries

* Investigate
o Peritonenl lavage
- Stsble 3 s Ukrasound
* o7 —~ Uneventiut
* Laparoscopy
¢ Anglography
L Remains ___ |
stable
*  Manage compications
* Hemorrhage
* Reactionary and secondary hemorrhege
» Billary
~——5 o Vascular
] m
+ Other associated injuries
Bieeding hepatic trauma
Mayor bisading Minor blesdng
Perivepatic packing Topical hemostatic agents
Resuscitate Sutura hepatorthaphy
Electrocautery/amon beam
Bleeding controlied l Bleeding unrontroted
1CU for resuscriation
Bleedng conroted Bieeqing uncontrolied
Selective vesssl igation Perihepatic packing
Omental pack Resuscitate
Bieging controted l Biseding uncontrolied Bieeding controlled Bleeding uncontrolied
1 provechre
ICL) tor resuncitation 10U & reguncitation
Pringle’s maneuver :

. COw\pressionﬂhepaﬁcpedicleatﬂwe?ommno?whsm
* Can be done for IS minutes.

* Can indicate source of bleeding (f bleeding stops, it is d/t hepatic artery/

portal veir.
* Can 'cempomrilﬂ stop bleeding,

13




Paﬂ«in5=00verhgo$upperar\dbuaerw¥aceo‘4werw&hmpstoprwm
tamponade effect.

Note : Liver defects should not be packed with omentum Can lead to odhe-
sions).

Mesenteric injury :

Occurs in seatbelt syndrome.

Longitudinal tear : | Transverse tear :

* No loss of bowel voseularity, ’ * Loss of bowel vascularity,

* Mx: Repair of tear, * mx: Resection § anastamosis.
modemlandpancreaﬁciqjurg:

Can be d/t penetrating and blunt raumo.

Management :

Duodenal hematoma. : NPO and ryle’s tube.
Perforation : Omental patch repair.
Pancreatic irjurg :
* most important prognostic factor is the integrity of main pancreadic duct
(nep).
* MPD spared : Monagement is conservative.
* MPD injured : Surgical repa.
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