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What is the different situation in WAR – DESASTER -TERROR?

• Mechanism of Injuries:
Penetrating (ballistic, shrapnells, secondary)

Thermo-mechanic

• Limited ressources, due to
MASCAL-Situation

Damaged Infrasrtrucure
Leak of human ressources

Leak of material, Blood, Drugs, …

• Threads and risk for yourself, …

„Gunshots, Explosions and penetrating trauma – a different situation“
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S Wolf et al.
Vol. 374, Aug 2009,
pp 405–415 

Blast injuries

Blast Injuries
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Blast
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Improvised Explosive Device - IED
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Shockwave – Blast !

Primary Blast
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J Trauma. 2011 Sep;71(3):694-701.
Hemoconcentration caused by microvascular dysfunction after blast injuries to
the chest and abdomen of rabbits.
Zhang B. et al.

„...histologic evaluation results showed that the cells, microvessels, 
and organelles of the microvessel endothelial cells in the vital 
organs, such as
the kidneys, liver and lungs
were damaged.“

„...Chest-abdomen blast injuries from different distances
induced in male rabbits...“ 

Primary Blast
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„Blast Lung“

Primary Blast
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Br J Surg. 2011 Feb;98(2):168-79.
Abdominal trauma in primary blast injury.
Overs et al. 

Primary blast injuries

Ø Perforation & Contusion of
Small gut and Colon
(Terminal Ileum & Coecum)

Ø Solid organs: Spleen & Liver

Primary Blast
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Open abdominal Treatment
„Laparostomy“

following

primary Blast
&

abdominal compartment Syndrome

Primary Blast



BundeswehrZentralkrankenhaus
KOBLENZ
Akademisches Lehrkrankenhaus der Johannes Gutenberg-Universität Mainz

Pressure-Wave with Shrapnells
èPenetrating Injuries

scondary Blast



BundeswehrZentralkrankenhaus
KOBLENZ
Akademisches Lehrkrankenhaus der Johannes Gutenberg-Universität Mainz

scondary Blast
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scondary Blast
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scondary Blast
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scondary Blast
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Trauma following impact of the body...

tertiary Blast
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tertiary Blast
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Inner Ear

Lung

Bowel

1

23

4

tertiary Blast
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• Burns

• Inhalation-Trauma

quartenary Blast
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Toxix agents
(„Dirty Bomb“)

Hepatitis C or HIV – Infections
(incorporation of foreign body parts)

Post traumatic psychic disorders

[25]

quinitary Blast
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34% - relevant Blast injuries on the free field
78% - relevant Blast injuries in closed rooms / vehicles / trains …
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Blast – Beirut - August 2020
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Stumpfes Trauma

Schuss/Expl.

[Bala et al. Ann Surg 2008;248:303-9]
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Gunshot - Injuries

AK - 47

H&K P 8
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[29-31]

The effects of the shot-gun-injury are depending on:

• Type of the gun
• Amunition (type of Jacket, Calibre, ...)
• Velocity of the projectile
• Distance
• Hidden tissue in the body
• …

Principles of Wound-Ballistics
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000

Copper & Lead - Composites
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[29-31]

Deformation - Bullet
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P8
9 x 19
AD 60 – 8 g
Weichkern

P46
4.6 x 30
DM11 – 2 g
Hartkern

Full-Metal vs. Deformation

P8

P46
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“Yawing“ during the flight in the air
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AK 47
7,62 x 39

Tumbling in the Body-Tissue
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[29-31]

„Solid organ“
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„Solid organ & bones“
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„high velocity“

The diameter of the Temporary Cavity – is 10-40 x the bullet-diameter

(aus: Emergency War Surgery – Weapon Effects; 
The Borden Institute, 2004, Washington D.C.)
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Cavitation

[Kneubuehl B et al. Wundballistik und ihre ballistischen Grundlagen. Springer]

à multiple Injuries

à Always contaminated (Cavitation)

à Secondary necrosis after 24-72 hrs.
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[2,27]

... Have to be considered as life-threating
... Bleeding is the main cause of Death within the first 24 hrs.

... later Sepsis, due to Contamination (Bowel, …)
... negative Rate of Laparotomies is smaller than5%

Shot – Gun – Injuries with „War Weapons“

„Penetrating injuries below the nipples,
above the symphysis pubis

and between the posterior axillary lines
must be treated as injuries to the abdomen

and mandate exploratory laparotomy“
Emergency War Surgery, Chapter 17 – Abdominal Injuries
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J Trauma 2012; 73:S431-437
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„Stop the bleeding“

„Stop the contamination“
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Blast Injury – abdominal shrapnell
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Damage of
front wall stomach
GB
right Liver-Lobe
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Damage Control

Removal of the blood and liver packing

Temporary gastric occlusion using intestinal clamp -
Revision of the abdomen
Gall-bladder Removal
Stomach: Sutures
Temporary abdominal closure

Second Look after 48h:

Removal liverpacking
Revision abdomen
liver reconstruction / cholecystectomy
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Damage Control !
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• Stop the Bleeding

• Stop the Contamination

• Be fast and non-traumatic

• Pack and come back later,
when physiologiy is restored
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„These forward surgical teams (FSTs) have
the ability to establish a functional operating
room within 1 hour of arriving on scene and
caring for 30 critically wounded patients for

as long as 72 hours“

„As such, the current study revealed a 51 per 
cent rate of damage control surgery in 

combat casualties with a nontherapeutic
laparotomy rate of 14.7 per cent...“

Military Setting...
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Military Damage Control Civilian Damage Control

„Gunshots, Explosions and penetrating trauma – a different situation“
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• NOM is not an Option! 

• Mainly no interventional radiological
techniques

• Limited Ressources – Trigger DCS!
• More Penetrating Trauma ééé

• More Blast Injury ééé

• No Minimal invasive Surgery
• General Surgeon
• MASCAL ééé

• NOM (Option)
• Interventional radiological

techniques

• OR-Intensive Care -OR
• More Capacities

• Minimal invasive Surgery
(Option)

• Specialists

War /Desaster / Terror

„Gunshots, Explosions and penetrating trauma – a different situation“
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PUSH

PRINGLE

PLUG

PACK

PLAN OF ACTION

Resuscitate Laparotomy

… for the Liver
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Push!

Pringle!

Pack!Plug!

… for the Liver
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Poggetti, Moore et al. Balloon tamponade for bilobar transfixing
hepatic gunshot wounds. J Trauma. 1992;33:694 – 697.

Balloon tamponade...

Special … for the Liver
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üUnderstanding the mechanism of Injuries is mandatory

üLimited recources require a modified mind-set...

üStop the bleeding – is the first goal!

üDCS – AND – Correction of the „bloody vicious circle“

üThe Domain of severe liver trauma is „DCS“! 
... and the domain of liver-DCS is: push – (pringle) – plug & pack!

Gunshots, Explosions and penetrating Trauma

A different Situation:



BundeswehrZentralkrankenhaus
KOBLENZ
Akademisches Lehrkrankenhaus der Johannes Gutenberg-Universität Mainz

robertschwab@bundeswehr.org


