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TRAUMA 1

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

Information from driver/responder ¢ | information from Potient :

m : mechanism. A: N\ergies.

|+ Injuries. m : medications.

S Signs 5 sgn\p*om& P: Past h'\skorg.

T : freatment given. - L Last meal.

T £: gvents Ieading to troumao.

Helmet removal :
* & people required

* One person stabilizes the cervical spine. k §|

Tmnspormhon o} patient :
* Supine position.
* Prone position.
* Never transported in lateral position
(connot maintain cervical spine).

.
wmj

Cervical SPIne immobilization.

Trimodal distribution of mortali{g in frauma. :
Ist spike (At impact) : Severe head injury,

and peaks Within | hour) d/4 :
L, ﬂ'n'uuouj obstruction.
3. Trocneobronchiol njury,
3. Open prewno’morax.
4. Tension preurmothorox.
S. Reute cwwlat(mj orrest,
. Hoemothorox,
7. Cordioc tosmponade.
First hour %l\owmg frouma. : Golden hour.,

Delayed causes (dmjs/ weeks) : Delayed head injury and sepss.



Tﬁage:

means “o sort out”.

\n’cema’donal\g accep&ed 4 color coded S}js’(em :

* Red: Highes& prior'vtg.

* Yellow : Medium priority (Practures).

* Green: wodHinS wounded.
* Black : Dead/moribund.

Priority group
Description
Number Name
P1 Emergency/ Patients who have life-threatening injuries that are
immediate treatable with a minimum amount of time, personnel,
and supplies. These patients also have a good chanca
of recovery.

P2 Urgent Indicates that treatment may be delayed for a limited
period of time without significant mortality or in the ICU
setting patients for whom life support may or may not
change their outcome given the severity of their iliness.

P3 Delayed Patients with minor injuries whose treatment may de
delayed until the patients in the other categories have
been dealt with or patients who do not require ICU
admission for the provision of life support.

P4 Expectant Patients who have injuries requiring extensive treatment
that exceeds the medical resources available in the situation
or for whom life support is considered futile.

Dead Patients who are in cardiac arrest and for which resuscitation
efforts are not going to be provided.
.
Advanced trauma life support 00:04:25

Primary survey : ABCD + life threatening injuries.
Secondory survey : Detaded survey to look for all the other injuries.
Note : In bosic life support, CAS sequence is Followed.

anarawrverg

A'rwaa :
. , ) . my Qbstruction
* Cervical spine /b airway, + Trachecbronchial Tree Injusy
* Assessment of cervical spine  Nexus eriterio. Breathing
« Tension Pneumothorax
. AnB | eriderio presen’c o 'm'\as\ns and cervical spine  +Open Peumothorax
stobilisadion uS'n3 ph\lade\ph\a colllar. Circulation
. Mo Hemothorax
* Life threatening injuries ruled out. o e i

Life threatening injuries.



Danser sians presen& ' National Emergency X-Radiography
* @Cs<B Utilization Study (NEXUS) Criteria
* Coma.
* Unable to Sp::h ey 1. No pos'l‘eti‘:v’ rr:tﬁ.:n'::e-r'\'/:(a:;npo?:;’endemess
Non PUI’POSe moveme 2. No evidenc.::f intoxication
f - w__f—w 3. A normal I:vn; of alertness
Secure airway : Sometimes nasotracheal 4. No focal n::;rdolog:c deficit
Orotracheal intubation. intubation i done. od
5. No painful distracting injuries
v ¢/\: Anterior skull basett
¥ Fails Yes No
\J
Y A v L NoRadiography ~ Radiography
gmergency airway : Definitive airway :
Needle cr\coﬂ-\gro\do{'ony Trw\eoskomg. NEXUS Mnemonic
Good for 30 to 30 minutes. N - Neuro deficit
c/r: aa years of age E - EOH (alcoholyintoxication
X - eXtreme distracting injury(ies)
ic stenosis). - Unable to ide hi
Subglorte stencse) et el
S - Spinal tenderness (midline)
Frocture Description T&\p’\cod manaq'emef*
| ok GL Stable : Hard collar.
‘ \SY on rIT\S.
O Jeferson # unstable : Sur
| (blow out #) , G
‘ traction.
| Type | * Tip of odontoid. Hard colar.
i
. Odontoid # Type I\ : Through base. Holo vest/ surgery,
1 Type il : Involves Ca bodu. Halo vest.
i
| Ca hangman /| ca pedicles with
| ped Halo vest/! surgery,
| L spondylolisthesis. ,
" Cervical Hard collar/ surgjcal
\% % stabilisation.
body # 2 Compression/burst of vertebral e P
Thor \ erior column oniy ¢ 4
body (v.bodg) with/without v
Vibody # 5 Anterior and
— retropulsion into canal. _
Lumboy posterior columns : Sursxcal
Vbody # stabilisation.
Avulsion of posterior elements
Chance # | of lumbar vertebrae (h'gh seat Surgjcal stabilisation.
belt use)

#: Fracture.




u

; ,«MW q -
Sl

Video \orgnsoscope Lorgngeal mask airwmj :
Techxical\g eosier.

]

6reaﬂ'\i03 :
* (Chest examination .
* Pulse oximetry,
* Chest x ray, pelvic x ray § cervical x ray,
* eFAST scan

Circulotion :
minimum & 18 & (green) v lines

|

| ltre of Fast Quid :
* Responders.
*  Non responders.
* Transient responders.
\\
4
¥ /Vline is not possible ¢ | pefinitive intervention :
Venous cut down in great Central venous line in
saphenous vein/ internal jugular vein.

ATLS 10th edition updote :
* A bolus of isotonic solution | L in adults and 80 mL/kg in pediatrics < 40 kq is
odministered : Judicious Sluid therapy,
* Rogressive resuscitation betore control of bleeding has been demonstrated
to0 increose morkodkg ond morbiditg.

CRASH 3 rial : Role of tranexamic acid
* 1% <8P < 90 mm Hg and/or HR 7 10/min,
. ﬁive’«m\emm'\cac’\dﬂsover 10 min, | g over 8 hours.
o W\or&odi’cg is reduced.



REBOA :
* Resuscitative endovascular balloon occlusion of aorta (REBOR).
* Temporary hemort hage control in decompensated trauma. patients
* Introduced through common femoral artery, advanced proximal to level of
injury and then inflated,
* Helps in reducing bleed‘mg and shunting the blood 0 heart and brain.

Pelvic binder in case of suspected pelvic #.

Damage control resuscitation :

* Permissive hﬂpo’(ens\on : SBP at lower limit Permissive Mgimizaﬂonof
Hypotension rystalloids

of normol.
* minimisation of crytsalloids  to prevent R.:Conc:rdm:m
dilutional coagulopathy, e Early

Hemorrhage
Ratios Corkol

* elood products PRECS/plakelets/plasma ratio : 131+ 1,
. &ar\g hemorrhage control.

Glagow coma. scale :

Spontaneously
To speech
To pain
No response
Oriented to time, place, and person
Confused
Best verbal response  |Inappropriate words
Incomprehensible sounds
No response
Obeys commands
Moves to localized pain
Flexion withdrawal from pain
Abnormal flexion (decorticate)
Abnormal extension (decerebrate)
No response

Eye opening response

¢

Best motor response

SN CRXIFSETI) XN YT PR XW N Y

S'mgle best score : motor score.
Alwaﬂs consider the h'\Shes& response in &CS.
NT : Non testable.



Eye opening

Criterfon Observed Rating
. Spontaneous
Open before stimulus 4
- To sound
After spoken or shouted request 3
. To pressure
After finger tip stimulus 2
None
No opening at any time, no interfering factor 1
Non testable
Closed by local factor NT
Verbal response
Criterion Observed Rating
Cormectly gives name, place and date Orientated 5
Not onentated but communication coherently Confused 4
Intelligible single words Words 3
Only moans / groans Sounds 2
No audible response, no interfering factor None 1
Factor interferring with communication Non testable NT
Best motor response
Criterion Observed Rating
Oty 2-part request g Obeys commands
Brings hand above clavicle to stimulus on head neck V] Localising
Bends arm at elbow rapidly but features not predominantly abnormal . Normal flexion
Bends arm at elbow, fe Clearty preck y ab . Abnormal flexion
[Enmm am at elbow . Extension
mm n arms / legs, no interfening factor . None
|Paralysed or other limiting factor ) Non testable

Pupils Unreactive to Light Pupil Reactivity Score
Both Pupils 2
One Pupil 1
Neither Pupil 0

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

Coma Scale (GCS) total score:

GCS-P = GCS - PRS

®* gCS score:
mild head irgjurg 11340 S.

* moderote head '\qur5 : 940 13,
* Severe head injury : 8 or less, needs intubadion.




Losrol\:

Technique to examine back of a. trauma patient. ¢ '

Minimum 4 people are required,

Revised trauma score
Glasgow coma scale Systolic blood pressure (nmHg) Respiratory rate Coded value
13-15 >89 10-29 4
9-12 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)

N - N - O &KJN-‘E

w

0
1

Type Characteristics Injuries
1 Low energy Stab wound, simple closed fx, small-caliber GSW
2 Medium energy Open/muiltilevel fx, dislocation, moderate crush
3 High energy shotgun, high-velocity GSW
4 . Massive crush Logging, railroad, oil rig accidents
1 Normotensive BP stable
2 Transiently hypotensive BP unstable in field but responsive to fluid
3 Prolonged hypotension SBP <90mmHg in field and responsive to IV fluids in OR
‘tschemia Group
None Pulsatile, no signs of ischemia
2 Mild Diminished pulses without signs of ischemia
No dopplerable pulse, sluggish cap refill, ia,
8 Moderste dlmir:hpled i activityugg SRS Eatees
4 Advanced Pulseless, cool, paralyzed, numb without cap refill
Age Group
1 <30y/o
2 > 30 <50
'MESS score: six or less consistent with a salvageable limb. Seven or greater
amputation generally the eventual resuit.
Abdominal trauma

m/e organ injured overall  Spleen.
m/c organ injured in blunt trouma : Spleen.

m/e organ injured in penetrating trauma. : Liver> small intestine.

m/e organ injured in gun shot wound : Small intestine.
m/c organ injured in seat belt syndrome : Mesentery,

Decelerotion injury : duodenojejunal fexure.

00:18:36



Blunt {munla abdomen.

v v
Hemodﬁr\an’w‘\cal\\j stable. Hew)dtjnom\‘col\tj unstable.
[ [
. .
Ist '\nves{"\qahom FAST. It m\/eg’dqo’rm P FAST,
10C ¢ CeCT. 10C : FAST,

FRST (Focussed Rssessment Sonogram in Trauma)) :
ultrasound done in emergency,
4 probes :

. gpigastrium : To look for cardiac

tamponade.

a. Q'\Shk hﬁpochondr'\um.

3. Lett hypochondrium.

4. Suprapubic region : To look into pelvis.
eFAST : FAST + Thoracic cav'\kB.

utilisotion of eFAST :
* Detects free fuid in the abdomen or i
pericardium. = with FF
* Not reliable to detect < 100 cC of free
blood,
* Does not directly '\den’d% injury to
hollow viscus.
* Camot rehab\g exclude ir}jurﬁ in FAST positive : WM\Q
per\e‘cro@dng trauma. collection present.
* Moy need repeating or supplementing with other investigations.
¢ Urnreliable for assessment of retroperitoneum (Obscured by bowel gases).
Note : I FAST is positive, do midline laparotomy,

Superior | Inferior

Algorthm for work up of blunt trauma. abdomen

{ Blunt abdominal trauma }
'

Abdominal examination |
Perilonitis or hemodynamic instability No peritonitis

with positive FAST v 1 No hemodynamic instability
Exploratory Abdominal |
laparotomy CT scan



In Abdominal CT

[ Hollow organ
injury? —

No | l Yes or indeterminate
[ Solid organ ] [ Exploratory laparotomy
_lnjury? Diagnostic laparoscopy
Yes | ' |} No
[ Pseudoaneurysm or [ Manage other injuries J
. artenial blush on 7
‘k contrasted CT scan |
ey oo
Interventional radiology] L Nonoperative ]
evaluation management
Penetrating abdominal trauma. :

¥ injury is superior to peritoneum —> local exploration and suturing —> CECT.
I¥ there is peritoneal breach :

* Peritonitis. )

* Omentum hanging out. L Laparotomy even it patient is

* gile staining of dressing.; hemodynamically stable.
Note : IF there i a. sharp object impoled in the body, remove the object in the
OT only (Provides tamponade, prevents bleeding).

Abgominal stab wound

l

Shock, pertorst:s,
SVISCeration, hamodynamic =3
instability, free air on CXR

Locaton of injury

' l l

Flank/back Amarnor abdomen Thoracoabdomen

! ! !

Exploratory
laparotomy

CT abdomen/pelves CT abgomen/pelvis, Evaluation
reotal contrast Local wound exploration of daphragm
Senal abdominal exams
for 24n CXA (pneumothorax)
Pencardial FAST
(Cariac inpury)
Negative/ Diagnosue
Posative Indetermwnate laparosoopy
(LUQ. RUQ optional)
Eapioratory Deschaige ve
lapalotomy seral exaims
Fascial viorationy Negalve/
pertonts Incetedminate
Diagnoste laparoscopy Daschangs senal exams,

Exploratory laparotomy

Aagnosuc laparoscopy



Diagnostic peritoneal lavage (oFrL) : oy *\ ’
2arel5 done now. e J }/
Indication : When FAST is not available. | / L J -
Positive DPL : TR e
* 1#10ccof gross blood is aspirated. ¢ >
¢ >1,00,000 R&CS/mm’. Y /
* > S00 Wets/mm’.
* Amylase > I7S IW/L. e

Presence ot rectal content.

Splenic trauma. :

Should be suspected i :
* Bruising in lower chest wall.
o #LeMt 9" to 1" ribs,

erading ot splenic trouma. :

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 or
Grade 3 intraparenchymal haematoma >25 cm
+ Parenchymal laceration >3 cm depth

+Any injury in the presence of a splenic vascular injury or active bleeding
confined within the splenic capsule

Grade 4 g d :
Parenchymal laceration involving segmental or hilar vessels
producing >25% devascularisation

Grade 5 *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.

Grading ot splenic trauma.



mamgemento?spa\ic{mum=

Grade | §3  »usually stable. o0 ceCT,

A
»Stable.

arode Nl

S unstable.

A\
Grade V.V »US 01\5 unstable

oc 1T,
Surgery (Splenectomyy.
Complications of splenic frauma :

o Hemorrhoge.

mnmqormM : Conservotve
» ¢ monttor vitals.

* monttor hernatoerit,

* Serial a4 hour CELT.

v
arade of nry increases :

nng\oembohsofm

\J
Fails, or

Patient becomses unstable or,
Contrast blush on CT.

Y
Surgery (sper\orrw
splenic preservation).

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

C Hemaiologscod changes :

* Tronsient increase in WBCS, RBCS, platelets (Uptil & weeks).
* Permanent changes : Basophilic stippling, howell jolly bodies,
rehwloclj'cos‘ts, h\jpersegmen&ed wecs.
d. Let lung otelectosis (M/c complication).
€. Opportunistic post splenectomy infections (OPSD :
* Coused by encopsuloted bacteria : Preumococcus (m/), meningocoe-

s, M inSluenzoe.
* Chidren 7 odults,

* Lihin Ist 4uso yeors of splenectomtj.

. H\Sh mortoMlj,

. Splenec‘comtj done Yor hematological conditions 7 trawma condrtions.

Prophalachc ontibiotics in children
* Fora years posk splenectormj.

® ld.eal\tj given 3 weeks prior to surgery,

. Errxersencgswger5=Pos&opda5&

11



COC vaccine recommendations for asplenic patients :

Pneumococcal vaccination Maningococeal vaccination

Chidmn + Immunclogicaly naive 2-8 years PCV1 1 followed

by PVC 13 B waeks later, PPSV21 A weeks later

* MenACWY sarien

« AND Manf) sares
mpaat PPSV23 ot 5 ymary

+ Immunologecally naive 8- 18 years: PCV13 follownd by
PPSV23 B waaks (ater. mpeat PPSV2) ot § years
Adut

+ Immunclogieally nave: PCV1J folowed by PPSV23 * ManACWY or MPSV4 2 months apar

mpaat MenACWY avery 5 mars
+ AND MenB seres once

(age 19 ana olden) B weeks later rapsat PPSV23 every 8 years

Liver trouma. :
Should be suspected it : # Q'\Sht oth:Ith ribs.

Grade1 ° Haematoma: subcapsular, <10% surface area
* Laceration: capsular tear, <1 cm parenchymal depth

Haematoma: subcapsular, 10-50% surface area
Grade 2 Haematoma: intraparenchymal, <10 cm diameter
[ ]

Type B vaccination

o onea 4 15 months or oidder and
prevously not vaccmated

o sres

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

subcapsular or parenchymal haematoma
Haematoma: intraparenchymal, >10 cm

Laceration: capsular tear, >3 cm parenchymal depth

Haematoma: subcapsular, >50% surface area of ruptured

Vascular injury with active bleeding contained within liver parenchyma

Grade 4 or involves 1-3 Couinaud segments

into the peritoneum

major hepatic veins)

Advance one grade for multiple injuries up to grade III.

Laceration: parenchymal disruption involving 25-75% hepatic lobe

Vascular injury with active bleeding breaching the liver parenchyma

Laceration: parenchymal disruption involving >75% of hepatic lobe
Vascular: juxtahepatic venous injuries (retrohepatic vena cava/central

‘Vascular injury’ (i.e. pseudoaneurysm or arteriovenous fistula): appears as

a focal collection of vascular contrast that decreases in attenuation on

delayed images.

increases in size or attenuation on a delayed phase.

'Active bleeding': focal or diffuse collection of vascular contrast that

12



nlsori’chm for operative management of hepatic injuries

Surgery

rVUnshbb

Liver trauma —> Resuscitate unstable

\—p Stable —»

L e e o .
(2]
=

Laparoscopy
Anglography

L>Rorndm__1
slable

Bleeding hepatic trauma

—> Uneventful

Manage complications

Hemorrhage

Reactionary and secondary hemorrhage
Biliary

Vascular

Sepsis

Other associated injuries

Major bleeding l Minor bleeding
Perihepatic packing Topical hemostatic agents
Resuscitate Suture hepatorrhaphy
Electrocautery/argon beam

Bleeding controlied l Bleeding uncontrolied
v v
Damage control laparotomy Pringle maneuver

ICU for resuscitation

Bleeding controlied

Bleeding uncontrolled

h

v

Selective vessel figation Perihepatic packing
Omental pack Resuscitate
Bieeding controlied ‘ Bleeding uncontrolled Bieeding controlled Bleading uncontrolied

Consider angography ICU Consider selective ICU for Consider vascular
for resuscitation hepatic artery ligation resuscitation isolation with shunting
procedure

|

ICU for resuscitation

Pr'\nsle’s maneuver

|

ICU for resuscitation

* Compression of hepatic pedicle ot the foramen of winslow.

* Con be done for IS minutes.

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

portal vein).
* Con ’cempomr‘\lg stop bleed'ns.

13



Packing : Covering o upper and lower surface of liver with mops o provide
tamponade eHect.

Note : Liver defects should not be packed with omentum (Con lead +o adhe-
sions).

mesenteric ir)jurg :
Occurs in seakbelt syndrome.
Longitudinal tear : Transverse tear :
* Noloss of bowel vaseularity, * Loss of bowel vascularity,
* mx: Repair of tear. * mx : Resection § anastamosis.

Duodenal and pancreatic injury :
Can be d/t penetrating and blunt trauma.
mamsemen’( :
Duodenal hematoma. : NPO and r5|e’s tube.
Perforation : Omental patch repair.
Pancreatic injury:
* most important prognostic factor is the integrity of main pancreatic duct
(mPD).
* MPD spared Management is conservative,
* MPD injured Surgjical repair.

Presumed pancreatc
oy
Compiats exposre
of he pancreas
Oumage cootre
Hpothema = . Cm.:lmv:uw
Coaguapatty P L Extemal renage of pancess Ny
Acdone © Temporady abaamingl Ciowse
1 Mo
ho External wanage
Pancreate o el o ¢
nvolvenect » osed
OO Wysen
l Yo
Dt vurm box ateon
ol gy
¢ l 3
Porcmac nesa snonste Pantressc neow Doy
e of the superor o of 1he Bupenor
Mese e et Metanie © veins
CLatong sarage Comtwed Datal parcrasiecionmy
Gecre cmta) Parcraan ey Enwnal warage
foscrg accens o
deavucion of
P crmatc heac




Damage control surgery (DCS) { early total care (€TC):

Criteria for DCS Criteria for ETC
Hypothermia: < 34°C Stable haemodynamics
Acidosis: pH < 7.2 No need for vasoactive/ inotropic stimulation
Serum lactate > 5 mmol/L No hypoxaemia, no hypercapnia
Coagulopathy Serum lactate < 2 mmol/L
Blood pressure < 70 mmHg Normal coagulation
Transfusion approaching 15 units Normothermia
Injury severity score > 36 Urinary output > 1 mUkg/h

* early total care : Definitive management of a patients injuries within 36
hours ot injury ofter o period of initial resuscitadion.
* Damage control surgery
o. Ako. abbrevioted laparo’coma.
b. Simultaneous resuscitation with early rapid life and limb saving
surgery,
¢. Time consuming definitive surgery should be deferred until the
patient’s phygsiological status allows.

Indications for domage control surgery :
o Coagulopa‘rh\j.
b. Hypothermio. \Lethal triad of trouma.
¢. Acidosis.

Phases of DCS :
Phose O : \dentification of patients.

Phose | (a ;m}yel(’h‘;{ene sheet was
placed below)
' &mersencgj laparotomj.
* Aim: To stop b\eeding, preven'(
Adhesive drape

contominotion.

for vacuum seal
* Temporary closure of abdomen
(Bogota bag).
Phase a :
* Patient shitted to IC
* Aim: Physiology is corrected (ngotherm‘\a, acidosis, coagulopa{hg).

6030m bag.

15



Phose 3:

* AMter a4 to 48 hours, re exploration.

* Am : Correction of anatomg.

Note : In DCS, correction of physiology is gjiven more importance than correction

of anatomy,

s{ages of DCS:
I. Patient selection.

a. Control of hemorrhage ond contamination.

3. ICU core.
4, Definitive surgery,
S. Abdominal closure.

Abdominal compartment sandrome :

Couses : IAH
[ ] h‘ lms
=eere Grade |
* Intestinal obstruction. Grade |l
. ) Grade Il
* Mmossive ascites, Grade IV
ACS

I1AH : Intra. abdominal hBPer‘(ens'\on.

ACS : Abdominal compartment androme.
Note : To assess abdominal pressure, bladder pressure is caleulated,

Sustained or repeated pathologic
elevation of IAP > 12 mm Hg

IAP 12-15 mm Hg

IAP 16-20 mm Hg

IAP 21-25 mm Hg

IAP >25 mm Hg

Sustained elevation of IAP of > 20 mm Hg
with new organ dysfunction

[Effect of raised intra-abdominal pressure on individual

-
=

o

Renal Increase in renal vascular resistance leading to a reduction in giomerular
filtration rate and impaired renal function

Cardiovascular Decrease in venous return resulting in decreased cardiac output because of
both a reduction in preload and an increase in afterioad

Respiratory Increased ventilation pressures because of splinting of the diaphragm,
= |decreased lung compliance and increased airway pressures

Visceral perfusion |Reduction in visceral perfusion

Intracranial effects | Severe rises In Intracranial pressures

mamgemenh

* Decompressive laparotomg.
* Correction of acidosis.

* Intravenous Suids.

16



20nes of retroperitoneal
trouma. ¢
* 2onel:Mmajor vessels.
* 2onead: hidneg, ureter
and renal vessels.
* 20ne 3: Pelvic structures.
* 20ne 4 : Above superior
mesenteric ar’ter5

mamgement :

FAST is not useful in assessing retroperitoneal injury,

2one associaked with maximum mortality : 2one | —> rwmased conservatively,
m/c injured 2one : 2one 3.

20ne a iqjurg.
L J

Stoble unstable.
I0C : CELT.

Singje shot intravenous urogram avw.

urinoma. *
* Sterile —> double J stenting,
* Infected — pigtail catheter.
vascular injury —> exploradion.
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r-\lgori’chm for evaluation and management ot pelvie fractures with associated

hemorrhage :

Bt trarna win
hameddyrame nstabsity
Fracture on patae
radegroph
Wrap peive wmn
heet or hnder
FAST ssarmeraton
Pouitive l Negative
Responsve 10 Mad
Exploratory lapamtomy regusoitaton?
with Pamdrrhage contml
l No | Yoo
Hamoaynamicaly stabla? Abclomnal/pelne
CTimagng
_— -
| ¥
» Ongong avaaton/ Petec angography e Paivic hamatoma wn
suppon with embaiizabon < active satravasaton?
« Consdler external fuaton

Polvc fractme
anternal featon a8 Neeced

cr < Computed tomography
FASY - Focused abdominal sonography in tauma
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TRAUMA PART 2

Thoracic Trauma - - 000035

Cornmon in polgtmuma patients.

masorrtﬂ can be managed cor\sewahvela.

m/c cause of death in blunt thoracic trauma. : Tracheobronchial injury,
m/c cause of death in penetrating thoracic trauma. : Hemothorax.

Rib fractures :

* most common type of thoracic trauma.

* mMx: Anal gesio.

* most common ribs fractured during CAR : 3rd to Sth
ribs.

* st rib fracture : subclavian vessels, brachial plexus §
apex of lung can be injured A

* 10-1ath rib Fracture Rib fractures.
On Le$t : Spleen injured § Right : Liver njured,

mamsemer* :
Penetrating thoracke Trauma.

\J

Primaru Surveu.
- ~

Cardiac
Stoble ¥ unstable v y Arrest.
Prhysical examination INftiate resuscitation. €0 : Thoracotomy,
Chest radiograph. Phusical examination
v
\J
Tube thora .
Preumo/Hemothorax ? £ beeath S | Hghchest tube
! eath sounds output : 1500 mi
Yes i N are decreased. and ongoing,
Tube thoracostomy, iopary withn ; Y , ves
‘cardiac box® or ——— T
transmediastingl. o | Positive | Sten 0"3/
) utrasound Thomgokomﬂ,
Yes ¥ T (FAST).
tvaluate mediastinum i | monitor Chest | Negotive v
tcho, CT Ango, | tube output. | Responcive No | Pericardial
Bronchoscopy, ) >
| resuscitation ¢ | window. |

sy
moroc Contrue

resuscitation,
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Flail chest :
* Fracture of & or more consecutive ribs at a or more places.
* Problems :

o. Pulmomnj contusion,
b. Paradoxical chest wall movement,
mamsemen{ '
* Initially, oxygen and adequate analgesia
(thoracic epidural).
* ¥ not sufficient : IPPV given.
* I} RR 230/mins or poa < 6O mmHg then,
Surgical fixation

Paradoxical chest movement.

Pneumothorox :
T5pes :
* Tension pneumothorax : Pneumothorax causing hemod5naunic compromise.
* Simple pneumothorax : No hemodjnam‘\c compromise.
Tension pneumothorax :
Or\e—wmj volve.
Clinical features :
e Tee.
e Leo=we Txsvl,
o | sep,
o Tove,

Compayrison :

T | ST
Tachypnea. | Tachypnea. | Tachypnea. | No change in
Tachyeardia. | Tachyeardia. | Tachyeardia. | hemodynamic

| Hwer\sion. | Hypotension. | Mypotension. stous, |

Csensoms | L wema | ||
Percussion note 7@6(@. [ Normal. Dull. Hyperesonant.
Cordiae sounds Normal, 4 k| '
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mamgemen&
{

v

mergency
Y
Y Y
F\du!*S Children
I
SthiIcs and ICS

mid axi\\arg line. mid clavicular line.

extended FAST (eFAST) :
* Loss of seashore sign.
* Barcode Sign.
* Stratosphere sign in m mode.

Hemothorox :
Accumulation of blood,
Due to njury to intercostal yessels.
CP able is blunted,
Clinical features :
* Decreased S6F.
* Dull note on percussion.

managemen’c :
insertion of Intercostal tube.

indications Sor ’chomcokomg :
* Y140 1S L of blood at insertion.

v
Defnitive

|

Tube Thoracocentesis

Chest tube in triangle of sa‘}e'nj

Cover with gouze { tape on 3 sides.

/’]2

—_— S -

Three sided ocClusive dress'-ng.

Hemothorax.

* 2,800 cC per hr for three consecutive hours.

* Cordioc ’mmponade.
* Trochea bronchial ‘qurg.
* Thoroacic aortic inJ'urg. -

Tr'nngte of sa$et3 : Area. of insertion of ICT

® Apex : Axillo.

* Base: SthICs.

* Anterior : Anterior axillary fold,

* Posterior : Posterior mid axillary line.

Triangle of safety,
Inserted in the upper border of the ribs (Since neurovascular bundle present on
lower bordex).
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Structures p'\erced on insertion : -~
)
[ ] s‘,“n‘ e
superficial fascio. — "

* Deep fascia. ‘ PN
* Serratus anterior. ¢ y i 8

|

* 3layers of intercostal muscles, {

* endothoracic fascia, \ ‘Lj

* farietal pleura. undert M& seal bag,
Underwater seal bag : ensures bubbling out of air.
important points :

* Functioning of chest tube is assessed by : Colurnn

movement.
* Position of the chest tube can be checked by : x roy,
* Chest tube is removed when:

o. Lung has expanded .
b. Ou&pu’c less than 100 cC in 34 hours. Folsely more inserted 1CO.

Cardiac Tamponade :
Ropid accumulation of blood in the pericardiol space (at least 40 to SO c¢).
Beck’s triad
L. mufied heart sounds.
a. Hﬂpo’cens'\or\
3, Roised JVP.
Diagnosis : FAST/ eFAST.
mamgemen& :
= &meraenca :
Per Lwrd\wzn{es\e
Vio. Sub-xiphoid route
under e£&/echo control,
* Definitive :

HLJpoechoc collection in FAST.

Thorocotomy § Repair of tear.
Thorocotomy should be done after evacuation of hematoma in secondary

penetroding traumo. there is no role of aspiration.
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Traumatic thoracic aortic injury :
* most common site : Ligamenmm arteriosum.
* Clinical features :
a. Chest pain.
b. Ditference in &P between two limbs.
¢ Absent pulsation in one limb.
I0C : Stable patient : CT Angjo.
unstable patient : Trans—&sophag'\al ECHO.
X ray : Widening of mediastinum.
mamsemen’( :
* gsmolol : To control heart rote § maintain
permissive huypotension (&0 o 70 mm HY).
* Thoracotomy § Graft repair.

Diaphragmadtic injuries :
Most common side : Left > Right.
Con be secondarg to blunt or penetrating traumo.
Clinical features :
* Breathlessness.
* Bowel sounds In thoracic cavity,
rrnmgemem '
* Never b\‘md13 insert chest tube in suspected
diaphragm injury (Bowel injury can occun).
* Laparotomy (Preferred).

mediostinal uu'\dening,

D'\aphrasmhc iqiu.rB.

* gowel reduction — Repair d‘\aphragm — Chest tube insertion.

e

Neck Trauma

00:16:43

Thoracic inlet 4o cricoid cartilage (moaudinum mor&al‘rh,}).

2one |
10C : nr\g\ographg. |
* Cricoid to angle of mandible. |
* most |
20ne a exPosed
* m/c injured § most surgically accessible.
| * Rx:Conservative/ exploration if hard signs +ve.
O e A _ T ek ]
| 20ne 3 1 W\eo?mndub@tobaseo‘?%\.
| | I0C : Angiography,
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Hard Signs of neck trauma. :
* Subcutaneous emphysema ('ncreas‘ng).
* Ar bubbl‘ng from a pene&m’dns wound,

. b@andins neck hematoma.
* Hoarseness of voice.

Head Trauma 00:19:01

Le fort classification of moxillary froctures

* Fracture of upper alveolus.
Le fort | * maloccluded bite.
* Rx: Inter maxillary wiring,

* Pyramidal fracture.
* CSF rhinorrhea present.

Le fort a

| * Cranio facial dysjunction.
- Lefort3 | * Orbital blow out fracture.
‘ | * CSF rhinorrhea present.

Loyers of the scalp :
l. SKin.
3. Connective tissue : Vessels adherent o fibrous tissue septae
(Cannot vasoconstrict — increased risk of bleeding).
3. Aponeurosis (sub aponeurotic bleeding — Black egje/ raccoon eyes).
4. Loose areolas tissue : Emissary vein (Cavernous sinus thrombosis).
S. Periostewre

Skull Froctures :
Non depressed skull fracture — No intervention.
Depressed skull fracture :

* Focal neurolog'\cal signs present.

. Surg'\cad elevation.
* Depression > depth o¥ adjacent segment.
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