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Abstract: Damage control surgery represents an option in treating severely polytraumatized patients, 

who cannot undergo extensive definitive surgical treatment, due to severe metabolic imbalances and 

hemodynamic instability. Although the term concerned initially only the abdominal trauma, now it can 

be used in all aspects of major posttraumatic injuries. We present a short history and systematisation 

of this concept, with emphasis on aspects related to visceral surgery. The principles of care, 

indications, procedures and current recommendations are also discussed. 
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INTRODUCTION 

The term damage control surgery was adapted from an 

expression used in the naval armed forces and naval industry, 

where it means simple and fast measures used for keeping a 

badly damaged ship afloat until the definitive repair is possible. 

Translating this into medical terms it means that patients from 

polytrauma do not have resources to undergo major surgery. In 

order to save their lives, a set of fast maneuvers are performed, 

then the patient is resuscitated, being able to go through a later, 

more time consuming procedure that will definitively manage 

the lesions. 
It is considered that the first time a damage control 

surgery was performed and presented as such was in 1983.(1) 

Nevertheless, Pringle advocated fast maneuvers (Packing) for 

bleeding control after liver injuries since 1908.(2) 

 Generally speaking, there are 4 stages in the damage 

control surgery (DCS)(3): the decision to perform the surgery, 

after initial evaluation, the intervention, general resuscitation 

within  intensive care unit, and second-look/definitive operation. 

Some authors consider only three of them(4): short surgery, ICU 

resuscitation, and definitive surgical care. 

A. Selection of the patients that are candidates for 

DCS is based on the extent of the trauma, the difficulty to 

achieve haemostasis and to promote gas exchanges, but also on 

some findings such as: 

a. a.Base deficit >8 mEq/L or worsening base deficit (3) 

b. pH < 7.2 

c. Hypotension < 90 mm Hg systolic 

d. Hypothermia < 34° C 

e. e.PTT > 60 seconds 

f. Operative “clinical” coagulopathy 

Asensio et al. (5) defined some factors that should 

indicate the patient as a candidate for damage control 

laparotomy or damage control surgery, generally speaking 

Another set of inclusion criteria was developed by 

Moore et al (6) 

B. Principles of Damage Control Surgery 

Damage control laparotomy consists in fast opening 

and packing of the abdomen, in order to evaluate the full extent 

of the lesions. All the procedures should not last more than 90 

minutes, otherwise the whole concept of DCS is transcended. 

After the assessment, there are three main goals to 

achieve: haemorrhage control, contamination control and 

temporary abdominal closure  

 

Figure no. 1. Risk factors for damage control surgery (6) (6) 

 
 

Figure no. 2. Inclusion criteria for damage control surgery 

(6) 

 
Haemorrhage control can and will be initiated even in 

the pre-hospital environment, using techniques developed 

mainly in the military medicine: use of tourniquets, haemostatic 

topical agents. The righteous use of tourniquets proved to save 

https://www.sciencedirect.com/topics/medicine-and-dentistry/coagulopathy
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live and limb during recent conflicts in Iraq and Afghanistan.(7-

10) Topical haemostatic agents (dry fibrin, zeolite, chitosan) are 

to be used in extensive superficial lacerations, with small and 

medium vessels damage.(11,12) 

Intra-abdominal haemostasis is achieved in the OR by 

direct ligation, packing, removal of destroyed organs (spleen, 

kidney) (13), or a combination of the above. 

Contamination control is obtained by fast closure of 

hollow organs, with the use of stapling, or isolation of open 

intestinal ends (stoma creation), drainage.(14-17) 

In the end, a method of temporary and incomplete 

closure of the abdomen is chosen depending on the experience 

of the team and the logistics on site. This will avoid the onset of 

the abdominal compartment syndrome, providing in the same 

time easy and fast access for the definitive care intervention. 

Methods used for this are: negative pressure systems, towel clip, 

Bogota bag, skin closure etc.(18,19) 

 

C. ICU resuscitation  

 

Figure no. 3. The vicious circle (20) 

 
The lethal triade: hypothermia, acidosis and 

coagulopathy, is proven to worsen the prognosis for patient with 

polytrauma, if they are not addressed quickly.(20) 

Damage control resuscitation begins in the prehospital 

phase of are or emergency department phase and should be 

continued throughout all stages of treatment.  

Hypothermia is treated by isolating the patient during 

initial assessment and transportation, administration of warm IV 

fluids, the use of warming devices (hot air, electric blankets) and 

by maintaining the high temperature in the OR, ICU and ward. 

The identification of patients with coagulopathy is an 

important aspect of damage control resuscitation. Damage 

control resuscitation consists of permissive hypotension; 

avoidance of excessive crystalloid, hypothermia, and acidosis; 

rapid surgical correction of anatomic hemorrhage, and early 

transfusion.(21) 

Acidosis is a consequence of severe and prolonged 

tissue hypo-perfusion and subsequent switch from aerobic to 

anaerobic metabolism. In addition to that, impairment of oxygen 

utilization and the coagulopathy are associated with the acidotic 

state.(22-24) 

 

D. Definitive surgical care  

Ideally after 24-36 hours or more, if the resuscitation 

is unsuccessful, the patient is taken again in the OR. If 

necessary, a series of re-interventions will follow, especially if 

more complex maneuvers and multi-disciplinary teams are 

needed (plastic, orthopedic surgeon, urologist, etc.) 

First step will be the removal of previously placed 

packs, and achievement of definitive hemostasis. If necessary, 

the packs can also be changed every 2-3 days. 

Another vital step is the secondary survey of the 

abdomen, because sometimes one might find missed injuries 

from the first emergency laparotomy. If possible, the 

gastrointestinal continuity is restored, or if not possible, the 

definitive ostomy is created.  

The more technical and time consuming vascular 

interventions are to be performed now (grafts, by-passes) , or 

permanent hemostasis. 

If possible, another goal of definitive surgery is the 

closure of the abdominal wall. Due to the visceral edema, and/or 

abdominal wall injuries and contamination, this is not always 

possible. In order to manage this and to achieve a delayed or 

staged abdominal wall closure, several techniques and devices, 

such as negative pressure therapy devices, Bogota bag, Wittman 

patch, Fasciotens, etc. are used, depending on the team 

experience and the availability . 

The transition from long surgeries aiming to restore 

the functional anatomy to abbreviated interventions with the 

only purpose to minimise the damage resulted in decreased 

morbidity and mortality among the selected patients (1,4) from 

the beginning of the concept application. 

More recent studies underline the increase in 

survivability for damage control surgery after 

laparotomies.(25,26) 

Damage control laparotomies are often followed by 

complications, such as intra-abdominal abscesses (0%–83%), 

enteric fistula (2%–25%), abdominal compartment syndrome 

(2%–25%), and failure to reapproximate the fascia edges (10–

40%).(1,4,6,27,28) 
 

CONCLUSIONS 

Damage control surgery is a concept that is over 100 

years old, and consists in abbreviated interventions, aiming only 

to limit the blood loss and the contamination, followed by a 

resuscitation interval in the ICU, and the later, curative 

intervention(s).  

The biggest experience in refining this concept comes 

from the military environment, where this cases and situations 

are most often seen. 

The damage control surgery is only a part from a more 

complex algorithm. One can divide the continuum of care into 

pre-surgery rapid transport and triage, damage control surgery, 

perioperative resuscitation, definitive repair of injuries 

temporized during damage control surgery, and delayed 

abdominal/chest closure and/or coverage of soft tissue wounds. 

Although this is applied mostly for abdominal trauma, 

same principles are effective in treating selected patients with 

multi-visceral trauma or other anatomical segments (thorax, 

head, limbs, major vascular lesions) 

Based on the good results obtained, damage control 

principles are starting to be used in non-trauma cases, such as 

abdominal compartment syndrome, or intra-abdominal sepsis 

(29,30). 
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