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Velocity Low High
Cavitation Minimal Significant
Tissue Destruction Missile tract Extensive

Prehospital time < 30 minutes* > 2 hours
Location Torso Extremities
Contamination Minimal Extensive

“USA prehospital time only: Adapted from Trunkey D., Slater M. In: Trauma 4" ed. Mattox
KL, Feliciano D, Moore EE, eds. McGrawHill 2000: 1211-1228
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Blast Injury

Mechanism

Injuries

Diagnostic

Treatment

Primary Blast Injury

Secondary Blast Injury

Tertiary Blast Injury

Miscellaneous Blast

Injury

Injury from blast wave
as it travels through air

or water

Injury from primary and
secondary missile as
they are propelled
outward by the
explosion

Injury sustained when
the casualty is
propelled (displaced)
through the air and
then impacts onto a
relatively fixed object
Burn Inhalation Injuries
related to structural

collapse Contamination

Pulmonary contusion
Hollow-viscous
perforation (maybe
delayed)

Penetrating missile
injury

Orthopedic injuries

Closed head injury
Cervical spine injury

Orthopedic injuries

Burns Inhalation injury
Crush syndrome
Compartment

syndrome

CXR Serial abdominal

examination

Neurovascular
evaluation of involved
extremities Directed

skeletal radiograph

Cervical spine
evaluation CT scan
brain as indicated
Directed skeletal

radiograph

CPK level Diagnostic
bronchoscopy Tissue

culture

Pulmonary toilet
Ventilatory support
Laparotomy as
indicated

Fracture stabilization
Debridement Tetanus
prophylaxis Laparotomy
or Thoracotomy as
indicated
Neurosurgical
intervention

Fracture stabilization

Secure airway Fluid
resuscitation Burn
coverage Antibiotics as
indicated Tetanus

prophylaxis

Note: Adapted from Trunkey D., Slater M. Management of Battle Casualties. In: Trauma 4™ ed. Mattox KL, Feliciano D, Moore EE, eds. McGrawHill 2000:1211 > 1228
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Traumatic
Brain Injury

Other Head

Spinal Cord &
column

Chest

Abdomen

Body Region Injured by cause of injury

(injuries, not patients)

B (39)
) (115)

] (100)

[J] Gunshot
[C] Explosion

Pelvis trunk

Upper

| (128)

Extremities

— ] (242)

Lower

Extremities

| (144)
1 (234)
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% is percent in each injury cause population
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Advanced Trauma Life Support, 7" edition. American College of
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Specific Injury from Blast effect
1. Blast Lung Injury (BLI) Lusivsmanaeenismiedas
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N3eanudnsutanidnun spinal column wsadulunsasenfiia
i 11/gn198n21A994 alveolar septum, airway epithelium, WA
alveolar space ™ 1unal¥fiiim alveolar hemorrhage, edema, WA
alveovenous fistula 1AL ™ FUNAEUNN severe hypoxemia A2S
Vo & v d‘ o | 2 =
1X5unsRuAUMN pneumothorax ([@asinidu 2 drelunstians
closed space blast) AL air embolism (ﬁ?@ﬂiﬂj‘ﬁﬁ cardiac %3
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JovenDwasionsing Blast Lung Injury (BLI)
& size of the bomb

[

nature of the explosive

o

use of suicide terrorists to celiver the ordinance in crowdec

o

closed spaces bombing

fnmnisnenainges 8L Tnesielumdleudu Pulmonary
contusion WA MLNILBIALAA delayed presentation 12-24
#alus Fadadndluann oxidation injury ™
Classification of PBI""”’

& Mild: PaO2/FIO2 ratio > 200 mm Hg with localized lung
infiltrates on chest radiograph, no evidence of bronchopleural
fistula

& Moderate: Pa02/FI02 60-200 mm Hg, bilateral and
asymmetric chest infiltrates

& Severe: Pa02/FIO2 < 60, massive bilateral infiltrates,
bronchopleural fistula present

lunnsine BLI Leesdaaselauas general supportive
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organ failure ¥1NN91A1N hypoxia AN BLI mewgmﬁlmmi
4 positive pressure ventilation Hesanifinlennadessie
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St inotropes B1ANANANTIY

2. Intestinal injury wseszidaganunsanaliiiia contusion sia
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21LUL284 immunosuppression LIuY, personal data and
communication) N5l broad spectrum antibiotic Teialuus
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Complication following bomb
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a1aAnaN multiple organ failure TaeN TR pulmonary contusion
squsnafld lunnsguades ARDS azliizananaluiithiiasan
\Weanin

" Yo dd’ <)

& Rhabdomyolysis wu'ldtiaelunseiidy closed space
bomb H8431NUIEARINTASANTUNNIAA crush injury Tunstl
d‘i/ @ a [l =<
Pumiduaned lumnmn

& Wound infection a1autlulfivslugaeuan (acute phasel

=y o ell & o £ :l/ lf o
vidandsanigilaaeanann ICU wialsanenunaldudaisiidn
\Nendaeiu retained foreign body Luanuaudn n1slien



Subspecialty in Critical Care

Uftouslufinanguilasdacuandunazaasld Tetanus  wananil hypovolemia $aufun"sl blood transfusion 1l

prophylaxis )N91¢l WaNaNIAsANTTNNIRATe Hepatiis B awdluazifis blood viscosity vin WinAI1NIA

war HIV Wasanmedudaideaanguinidusaaiuesly & Posttraumatic stress \inTutinaLiasannsszin

UszimaAaseanualiguiniduynsesedldsy HBv  Wwmenisafuusiiuenmiiaanuamavanadiaasuiuges

Immunoglobulin N3 e laiiae1F3u vaccination unnew @ IAFUNNsUs TUNATNNIRAMINNANAIANN physical injury 1A

é Bowel ischemia \fl14 delayed complication Fafinulyl  FunisquallunFaudanuds @

wrauasn bifFunsitaduifiasandfihelinnzunsndeu

"y , asu
AUTINDEYALNDUNUIU LTU renal failure, compartment syndrome, C
cardiac contusion tHusu lunsminfilaeainisueas fnae nMsunalauaInssidali multidimensional injury T4

. . a X - My a a = o o - o S . o
acidosis LWNﬂJuiﬁﬂﬁq@qLﬁﬁ]@uj vLNiﬂaLﬂlﬂuWZﬁﬂﬂ\iﬂqqz F‘]@\?@’)ﬂﬂLLWV]EJ@'V‘@"I"H']L“ﬂ"!ﬂ’]N@qu?QNQLuﬂ’]?@LL@?ﬂTﬂ"W Uan

bowel ischemia tanauazyndulilfpasiinisdufuaundn  aniiguuunsunaduaunsaildvanuansuasiaeuulas

suanlsnld Tmudneuzeesuds wmdiazyrainmienisunndaas

ala v 14 1 1 lﬂl d, ¥ o a dll
7 Tianaulaludeyatitnansiudy Minaadesiusuidanie
1

a

& Venous Thromboembolism (VTE) wuxinlunst

severe musculoskeletal injury ¥ Wigtlagrlalanunsn ambulate ‘16 diuldiudilaeluawnan

@

References:

oL O B o Pl

McSwain NE Jr. Kinetics of Trauma. In: Trauma 4" ed. Mattox KL, Feliciano D, Moore EE, eds. McGraw-Hill 2000: 127 - 151

Singer P, Cohen J, Stein M. Conventional terrorism and critical care. Crit Care Med 2005; 33[Supp!.]:S61-S65

Trunkey D., Slater M. Management of Battle Casualties. In: Trauma 4" ed. Mattox KL, Feliciano D, Moore EE, eds. McGraw-Hill 2000:1211 - 1228

Mayorga MA: The pathology of primary blast overpressure injury. Toxicology 1997; 121: 17-28

Wightman JH, Gladish SL: Explosions and blast injuries. Ann Emerg Med 2001; 37: 664-678

Peleg K, Daniel L, Stein M. Gunshot and Explosion Injuries - Characteristics, Outcomes, and Implications for Care of Terror-Related Injuries in Israel. Ann Surg 2004;239: 311-318
Stein M, Hirshberg A. Limited mass casualties due to conventional weapons: a daily reality of a level 1 trauma center. In: Terror and Medicine, Shemer J, Shoenfeld Y, eds. Berlin: Pabst
Science Publishers, 2003;385.

Kluger Y: Bomb explosions in acts of terrorism—Detonation, wound ballistics, triage and medical concerns. IMAJ 2003; 5:235-240

Kluger Y, Peleg K, Daniel-Aharonson L. The special injury pattern in terrorist bombings. J Am Coll Surg. 2004 Dec;199(6):875-9

10. Covey DC: Blast and fragment injuries of the musculoskeletal system. J Bone Joint Surg Am 2002; 84:1221-1234

. Hare SS, Goddard |, Ward P. The radiological management of bomb blast injury. Clin Radiol 2007 Jan;62(1):1-9

12. Avidan V, Hersch M, Armon V. Blast lung injury: clinical manifestations, treatment, and outcome. Am J Surg 2005: 190: 927-31
13. Tsokos M, Paulsen F, Petri S, et al: Histologic, immunohistochemical, and ultrastructural findings in human blast lung injury. Am J Respir Crit Care Med 2003; 168:549-555
14. Pizov R, Oppenheim-Eden A, Matot |, et al: Blast lung injury from an explosion on a civilian bus. Chest 1999; 115:165-172

15. Argyros GJ: Management of primary blast injury. Toxicology 1997; 21:105-115

16. Guy RJ, Kirkman E, Watkins PE, et al: Physiologic responses to primary blast. J Trauma 1998; 45:983-987

17. Pizov R, Oppenheim-Eden A, Matot |, et al: Blast lung injury from an explosion on a civilian bus. Chest 1999; 115:165-172

18. Sorkine P, Szold O, Kluger VY, et al: Permissive hypercapnia ventilation in patients with severe pulmonary blast injury. J Trauma 1998; 45:35-38

19. Paran H, Neufeld D, Shwartz |, et al: Perforation of the terminal ileum induced by blast injury: Delayed diagnosis or delayed perforation. J Trauma 1996; 40:472-475

20. Cernak |, Wang Z, Jiang J, et al: Ultrastructural and functional characteristics of blast injury-induced neurotrauma. J Trauma 2001; 50:695-706

21. Irwin RJ, Lerner MR, Bealer JF, et al: Shock after blast wave injury is caused by a vagally mediated reflex. J Trauma 1999; 47:105-110

22. Braverman |, Wexler D, Oren M. A novel mode of infection with hepatitis B: penetrating bone fragments due to the explosion of a suicide bomber. Isr Med Assoc J 2002;4:528-529.
23. Hall RCW, Hall RCW, Chapman MJ. Medical and psychiatric casualties caused by conventional and radiological (dirty) bombs. General Hospital Psychiatry 2006;28;242-48

15



