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Course Proposal
Cowse Tile: MANAGEMENT OF THORACIC TRAUMA

Course Objective:
1. Inroduction
2. Primary Survey
3. Breatlting Maifestations
4. Tension Prneumncihorax
5. Open Pneanothorax

Flial Clyest
Haemthorax
Cardiac Tamponade
Secondary Suvery

- Tracheobrnehial Tree Inju y

- Trammatic Aotig Disruption

« Traumatic apbragmatic Disruption
- Subentaneous Emplysems

+ Mediastinal Traversing 1 juries

Cise Qutcome:

Canrse Andivace: MBBS UNDFERGRADU ATLES

Caurse Coordinator: DR ASAYAS BOSCO CHANDRA KUMAR

Couase Faculties with Qualifieatioy snd Designativn:
1. Dr Balagurunathan , Prof snd HOD Gener:

2. Dr Asuyas Busco Clhiandra Kumar, ¢

3. Dr. Senthil Velaw, Prof General Su rgery

U Sargery

rol General Surgery
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Schwarle's Principles ol Surgery, 11th Fotion
2. BRailey And Love's Short Practice of Surgery 27th 14



VYALUE ADDED COURSE

1. Name of the progrnnme & Code
MANAGEMENT OF THORACIC TRALMA 45507
2. Duradton & Povial
30 b & JULY 2007 - LEC 20,7
3. Infovmidion Brochure amcd Course Cawtent of Value Added C'oursey
Freclosedd ooy Annovee- |
4 List of studlents enrolledd
Eneiosed a8 Annexiore- Jf
S, Assussment procodures:
Muluple chuice questiog - Evclossd oy duavcnre-
6. Certiticate minilel
Enclemed cox Anexiive- 1V
T N uf limes offered during the same vear:
| TIME, JULY 2017 = DFC 2017

8. Year of discontinuatiun: 2017

% Summary report of ench program vear-wisc

) ¥alue Added Course-  IULY 2017 DEC 2017
S Ne ' Conrse Code | Course Name Resouree Iersons | Target Studlents Strength &
|

ITMANAGEMUN
GS07 iClI-"J'H(}R:".CIC
DINJLIRIES

D ASAYAS ROSCO

CHANDRA RUMAR 479 MBS NJULY 200 7

do-DEC 2017

1, Comrse Feol Back

Muclosed as Saneve- ¥

/ { / ,4,-_“_“_______, PROFITZOR & HOD
B moaasir T TETLOLIVASERS

Prolennor Goae . Suenry S LoaEnt AT

SriLakshii Rardyara s oale of i =dizal Svienyes LRI IR R
Usold. Fazapeandi Podsileny-30Y 412

UR ASAYAS BROSCO CHANDRAKUMAR

(PROF CENERAL SURGERY}

B PR
COARDINATOR
DI K BALAGURLNATIIAN

{ HOD GENERAL SURGFRY)



MANAGEMENT OF THORACIC TRAUMA

PARTICIPANTS HAND BOOK




COURSE DETAILS

| Particulars

Deseription

1 Course Thtle

MANAGEMENT OF TITORACIC TRATMA

Course Code

f)bjecmive

Further  leaming
apportunities

G807

l. I)]I‘U(luu'l'iun
2. Primary Survey
3. Breaching Maifesiations
4. Tension Pocomuthorax
I 3. Open Pneumothorax
6. J'lial Chest
i 7. Hacathorax

8. Cardiuc Tamponade
| . Secondary Suyury
10, Tracheobnehial Trec Injury
11, Traumatic Aotic Disruption
12, Tramuatic Diaphraginatic Distuption
(3. Subcutancous Fmphysema
14. Mediastinal traversing Tjuries

ATLS gnidelines

Key Competencies

— . —-——
; Targetl Student

O suceessiul completion of the course the students will

| have knowledge in managing thoracic trauma emergencics

4 TH MBBS Students

Duration o
Theory Scssion

[ 30hes JULY 2017 - DRC 2017
10hrs

Practical Session

20hrs o




Asscssment Multiple choice questions
Procedure i

INTRODUCTION

Thoracic trawma is one of the causes of a great number of deaths. Deaths due (o
thoracic trauma mightoccur before the patients reach the hospital or ib the
emergency room, Majarity of these deaths arepreventable by correet dingnosis ul
the right time and appropriate munagement. Only <10% of blunt injuriesand 15-
30% of penetraling injuries require thoracolomy and the rest of the cases can be
managed withsimple procedures.

Pathophysiology:

Thoracic injurics result in hypoxia, bypercarbia and acidosis. Hypovolemi,
perfusion mistateh due to contusion, hematoma ek and changes in
intrathoracicpressures like in lension or open phewmathorax lead to issuc hypoxia,
Hypercarbia may result from changes in intrathoracic pressures and metabolic
acidosis 15 the result of hypoperiusion 10 1he fissucs.

Initial assessment 2nd management:

Initial assessment and management consist of primary survey, resuscitation of vital
tunction s, secondary survey and definitve care. Care has to be given lo the
identification of hypoxia at an ¢ arly stage so that earlyintervention cun be done.
Life thr eatening injurics due to chest injuries are treated with ainway control
ancthe placement of chest tube,

Primuiry survey:
The conditions which are (o be identified during primary survey include:

-Alinwvay obstraction



~Tension pneumaothorax
- Open pneumaothorax
~Flail ¢hest

-Massive hemothorax

~Cardrac tamponade

Airway with cervical spine protection:

-Listen to the air movemennts at bose, mowlh and Junyg Lelds.
-lnspect the eropharynx for any obstouction

-Lodk for the jntercostals and sup raclavicular mmscle retragtions.

- Look for laryngeal injury as they can result in acule airway obstruction and may
tead to death.

- Carelully observe for injuries (v the upper chest, pusterior dislocation or lrac lure
dislacation of sterniclavicular juints,

- Signs and symptoms of ainvay obstruction include strido r, change i voice
quality and evident trauma to th base of the neck with pulpuble deleel.

Management include

-Lstablishorenl and manageinent of u putent airway, possibly by endolracheal
mtubation.

-Clearing the airway of any objects,

- Closed reduction of the injury through extensiun of the shoulders and manua!
redaction of (he fracture,  Spreial allenton has o be paid o the alignmeol of the
cervicdl spine and it showld immbalized 13l mjury is ruled out.



Breathing and venfilation:

Expose the chest and neck 1o assess breathing.

Inspect and palpate for tracheal deviation.

Assess respratory rate and look for shallow cespirations.

Be vigilant for cyanosis which is a late sign of hypoxia in lrauma.

The tollowing conditians which aflect breathing and ventjlation are to be assessed

al s stagre.
2. Tension preumothorax:

A tension pnevmotbocax develops when there is o 'oneway vulve airteak from the
chest wall or thelung.

Air enters the thoracic cavity, results in co mplete collapse af the lung,
mediastinam is displaceed to the other side which results in a decreased venous
return and compression of the opposite lung.

Most common cause of tension pocumathorax are
-Mechanical ventilation of a patient with visceral pleural injuey,
-When a purenchymal injury fails to seal in simple pneumothorax,
-Ocelusive dressing of a trawmatic chest wall defect vr
- When there is a markedly displaced thomacte spine fracture.

Signs and symptams ol tensio n prevmothucax include chest pain, air hunger,
respirgtorydistress, tachyvandia, hypowosion, teach al deviation, wnilateral absence
ol breath sounds neck vein distension and cyanosis. Differentiation from cardiac



tamponade is dotc by the identification of hyper resonant pereussinn nates and
absent breath sounds on the afleeted side.

Management : Tinmediale decompression via needle thoracocentesis {done by (he
inscrtton of a large caliber needle inco second intercostal space in midclavicular
linc)

Definitive treatment = insertion of a chest tube into the fillh ingercostal sprace
fust antertor to the midaxillary Jine.

Open pneumothorax (sucking chest wound):
These are targe defects in the chest wall which are open,

If the opaning is two third the size of trache, air may pass from the wound with
each respivatory cffort which leads w impaired ventilation and hypoxia and
hypercarbia.

Banagement jncludes;

Printary closere of the delect with occlusive dres sing which is covered on three
sides . Covering on three sides resulls in a flutter valve effect which 2id in the
tmovement of air during expiralion.

Placement of a chest tube remoc 10 the wound.

Surgical cfosure uf the wound is oken required.

Flail chest:

A flail chest oceurs when a se gment ot the chest wall does nol have boty
continuity. {t resuits incases of multiple 1ib fractures,



It there is injury 1o underlying chest wall or restricled chest wall movement due to
pain, hypoxia may result.

There is paraduxical chest muvement and most of the times flail chest may not be
apparent due o splinting ol the chest wall.

Diagnosis ; a chest X ray which may indicate several rib fractures and ARG
analysis suggesting hypoxia.

Management includes:

Adequate ventilation

Aduequate oxygenation with humidificd oxyeen
Flud resuscitatjon

Analgesia 10 improve ventilation

Deftitive management with re-2 xpansion of | ung.

Massive hemathorax:

Oveurs when thiere is an accumulation of largz amount of bloed (=1500m] or 1/3rd
or more ofpatient’s bloud volume) in the chest cavity. Presentalion may be as
hypotension or shack. M ost commuon cause of hemothorax s penetratiog ch cst
infury. The patient 1ay present with shock, absent breath sounds and dulloess to
percussion.

Management includes: Restaration of blaad volume and decompreszion of chest
cavity. Cryst alloids und bload products are 10 be used,

Insertion of a chest tubx (3R French).

Auto transiusion of the blond ma v be dane,



Larly thoracotomy may be warranted in cases of massive hemaothorax.
Thoracotomy may also he required if there is a conttnuaus dlood Joss of
200mlshour for 2 1o 4 hours.

Cardiae tamponade;

Most conuonly seen in penctrating mjuries but may also oceur in blunt Myjuriss.
He mopericardium may resull in decreased venous relun and cardiac vutput,
Removal ol a snall a mount of blowd via pericardiocentesis may resull in
mmediale improvement of the paticnt's condition,

Clinically, disgnesis is donc by identification of Beck's triad {clevation of venous
pressure, decreascd arterial prezsure and moftled heart tnnes). Pulsus p radoxus
and Kussmaul's sign may or may oot b e presed, Pulseless eleetric activity (PLA)
in the a bsence of tension poeunivthorax and hypovolemi a suggests cardiae
lamponade. Diagnostic measures include Focused assessiment sonagraphy in
trauma (FAST) and echocurdiogram.

Management jocluces:
Subxiphotd pericacdiocentesis

Delinitive wnanagement iz thoracoton y and pericardiotomy with evacuation of blo
od andrepair of the infured heart and associuted stru clures,

Subxiphoid pericardial window o r emergency tharacotomy and pericardiotonty
may be performed in the CR,

Resuscitative thoracotomy may be done in patients who reach the LR puulselcss,
but have myocardial electrical activity,



Removal of blood, repair of the Injuries and open cardiac massage may be done.
Cross clamping of the descending aorta slows Blood loss and ensures adequate
supply to brain and heart.

Sccondary Survey:

The conditions (e be wdenufied during seeondary survey are
Simple pncumothorax.

Hemothorax,

Pulmonary contusion.

Teacheobroncehial disruplion.

Rlunt cardiac injury.

Traumatic aortic disruption,

Traumatic diaphragmatic injury.

Meditational traversing wounds.

Simple pneumothorax: results [rom air entering Lthe polenlial space
hetween the visceral and parietal pleura. [t may be caused by penetraling or blunl
lraumia, Jung laceration, and thovacic spine fractures. Signs and symptoms include
decreased breath sounds and hyper resonance on percussion,



Managemenl includes: Chest tube insertion Special attention has to be paid that
genzral ancsthesia ar positive pressure ventilationshould never be administered i a
patient wils suslains traumatic pneumothorax who is atrisk for unexpected
mtraoperative pneumaothorax until a chest tube is inscrted,

Hemothorax: A hemothorax is caused by Tung laceration or Jaceralion of an
intercostal vessel orintemal mammary wiery resulting from either peneirating or
blunt chest injury, Thorucic spine fiactures also may result in hemothorax.
Management include: Chest wbe insertion, Operative intecvention should be
considered if significant blood Joss is presentiz1500ml or 200m ) hour for 2tod
howrs).

Pulmoenary conlusion: This is the most cantmon lethal chest injury. Cureful
abservation of the paticnts withsuspected pulmonary contusion should be done as
the respiratory tailure in these cases maydevelop only stowly.

Mansgement: Ifthere is significant hypoxia {PaQ2=/ -65mimt ig or Sa02
«/=0(F% on room air), intubalion and ventilation should be done during the first
hour aiter injury. Manitoring with pulse oximetry, ABG, ECG should be done.

Tracheobronchial tree inj ury: Injury o the trachea or main bronchus uod
might be commoaly overlooked during theprimary survey, Most of the injurics
accur withit an inch of the carinu and there is 1 highmartalily rote hefore and after
reaching the FR assoctated with these injucics. Signs andsymptoms include
hemapysis, subcutaneous emphysema or tension pneumothorux with a mediastinal
shift, If there is persistent air leak after chest tbe insertion in pneumothorax, there
should be suspicion of rracheobronchial tree injury, Conliomation of ¢linical
diagnosisis done with bronchoscopy. Bronchial intubation of the oppusite branchus
may he necessaryto cnsure oxygenation. Immediate surgical intervention might be
necessary in vuses whereintubation is difficult due to paratracheal hematoma,
assiciated oropharynges] injuries or tracheobronchial injucy itself,



Blunt cardiac injury: Blunt cardiac injury often results in myocardial
contusion. cardiac ruplure of valvular disruption, Patients with cardiac chamber
ruplure present with cardiac tamponade and should be diagnosed during primary
survey. Ifthere is atrial rupture, cardiue lamponade will develop only slowly.
Patients often complain of chest discomfort and may have hypotensionind
diagnosis is confirmed by ECG. Patients with myocardial contusion need
continuousmonitoring for the lirst 24 hours, hecause of increased visk of sudden
dvsrythmias.

Traumatic sortic disrnption: This is the mosl coinon cause of sudden death
after a traumatic mjury due W fall or voadiratiic injuries. Carly management can
result in survival of the patients i early identificationol e injury is done. In
patients who reach the ER, there is evidence of a contained inediastinal hematoma
whiclt is Jife saving. Usuaily theee are no typical sigos and symptoms. There should
he suspicion of aoriic ruptuce in patients with a history of decelerating

frce.d listory should be correlated with radiological findings. Arteriography and
CLECT af chest are also helpful. The radiologic signs which may be present in
vascular inury 10 the chest ineludes: - Widencd mediastumn -Obliteration ot
aortic knob -Deviation ot trachea to the right -Obliteration of space betwecn
pulmonary artery and aorta -Depression of left main stem brenchus 51

-Devintion of esophagus to right -Presence of pleural or apical cap ~Lefl
hemothorax -Fractures of first or second rib or scapula Management include:
primary repair of aoyta or resection of the injured area and graliing,

Trawmatie diaphvagmatic injury: This injury is most commonly dtagnosed on
the lefl side, as the Jiver proteels iL on the right side of the diaphragm. Tn blunt
trama, large Lears lead o herniation and in penetrating trauma there aresmall
perforations which lead to herniations, whicly oight even take years to manitest.
‘Vhere arechances of missing 1hese injurics as they are often misiolerpreted as
clevated diaphragm, acule gastric difatation, loculated pneumohemuothorax oy sub
pulmonary hematoma. Suspicion isconfirmed by the presence of gastric lube on
chest X ray and also preseoce of peritoneal lavage [uidin chest drainage Lube,
VATS, laparocoscany and MR1 night be helpful in diggoosis, Management 15
surgical repair of the injoyy.



Mediastinal ¢ raversing wounds: These injuries arc caused by penetrating
objects which traverse the mediastinum and injures the heart, great vessels.
tracheobronchial iree or esophagus. Diagnoss is made by the identification of an
entrance wound in one hemithorax and the exit wamd in the other. ('here arc
chaices that a missile is todged in (he other hemithorax Management ncludes: -
Bilateral chest tube insertion -Monitoring of blood Juss -Indications for
thoracotony are sanie us those of massive hemothorax.

OTHER MANIFESTATIONS (0 CHEST INJURIES: Subcutaneous
emphysema, Crushing injury to the chest {tranmatic asphyxin). Rib, stemum aod
scapular #. Blunt esophageal rapture,

Subcnfaneens emphysema: Often results from aicway and Jung Injury, Most of
the (ime. do not require treatment, Crushiitg injurs o the chest: These injuries
may lead Lo compromise in ventitatar function and result in hypoxia and
hypercarbia. [his iy sometinies produce traumutic asphyxia which is sudden
EXICINE Increase in venous PIESSUIE 1N SUPErior venacavi along with hyvpoxia.
Assoctated injuries should be freated, Riby, siemum and seapular 2, Most common
sign indicating a fraciupe iy pamm an movement resulting in splinting of the 1hoeax
and thereby impatring ventilation. oxygenation and cougl, Eventually this may
result in atelectasis and PRCLIN oL

Fracture of the scuputa, first or second fibs O sternuim suggests increased Jevel of
ijury and careful attention has to be siven for assessment othead, neck, spinai
cord, hungs and great vessels.

Fraciure ol tower ribs should incresse suspicion for hepatosplenic njury.

Immediate reduction of sterpoclavieylay fractre is indicated as dislocation might
cause superior venacaval obstruction.

Operative interventions in sternul or scapular fractures are somerimes reguired as
they may cause blunt cardiac mjury.



Adequate analpesia is tmperative to ensure adequateventilation and intercostal
bluck, epidural unalgesiz and systemic analgesics mayv be used. Blunt esaphugeal
rapture:

Mosl esophageal ruplures are caused by penetraling trauma, blunt csophageal
Trauma 1s rurc.

Rlmu esophageal trauma can he caused by forceful expulsion of the anasteic
cantents into the esophagus due 1o a powertul blow io 1he upper abdomen, A limear
tar might beformed on the lower part of the esophagos which results in leakage of
the conlents into the mediastinum.

Esophageal rupture might also result from the insertion af NG tube, cndoscope o
dilators ulso.

Diagnasis is done by contrust studies and esophagoscopy,

Manugemenl includes wide drainage ol plevral space and definitive surgical repair
of the injury via thoracotormy.

Thoracic njury is common in multiply injured patient and ¢an be assoviated wilh
life threatening problems. + The conditions may be temporarily relieved by simple
measures such as intubalion, ventitation, whe thoracostomy, Muid resuscitution &
needle perfcardiocentesis.  The ability to recognize these injurics & the skil] o
periorm the necessary procedures cun be |ife suving. For
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ﬂlh aswd b

d. nene
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b. stove in chest

e

. Both A & B are Comeer ’
d. None of the above

3 Beck'stmad
A, elevation of vénous pressure
b. decreased anterial pressuse

¢. muffled heart tones

A731) (he above
4 Beck’s tiad seen in
Cardiac tamponade
b. Lemsion pnucmoethorax / |
¢. Both A & B are Correct
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1 ANSWER ALL THE QUES]IQONS

1 pneemathrex develops when there |y 4 ‘anewhy valve' airleak from the chest wall of the

Cogrer Code; GSO?

lung is kinowa o3 ¢

a. kensioh preumolhorax /’j

b. open pnenmothorax

/Féth aand b

d. nang

2 wicr 1 segment of the chest wall does not have bony continuity, due t mubtiple rib

fractuces, it is known as

/a."ﬁfél chest
vl

h. stove in chest
¢. Boih A & B are Correct
d. None of the ubove

3. Beck's triad

a. elevation of venous pressure /

b. decreased arterizl pressure
¢, muffled heart tones

/d./m the above

4 Beck's 1riad seen in

;./m):d lac tamponade /

t. tension pnuemothorax

¢. Both A & B are Correct
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d. Nohe of thie abpve

Somenngement of tension pneumothaza

. thonacocenicsis

b icd insertion /

/'ﬁB’(hA&BamCun'cci

d. None of 1he ahoye

& management of candiac tamponade

a. horecocentesis

()rﬁcﬂricariocenlcsis /

<. Both A & B are Conect

d None of the above

7. subcutancous emphysema can occur in

a. rib facure
b. stermu fracture

¢. scapular fracture

'

'/d‘{l i the above are correct
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We are constantly foaking to improve our classes and deliver the best training to YOU. YOur

teohptiohs. comments and suggestions will help us to improve our performance
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-

& |Pstuciors encoomage interaction and
were helpful

¥ The kevel of the course

A
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|
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