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Introduction- 
Trauma to the abdomen remains one of the most common major injuries for humans. The first 

evidence-based guideline regarding abdominal trauma covered the pre-hospital and emergency 

department evaluation and treatment of abdominal trauma. This next two guidelines covered upper 

and lower abdominal trauma. The fourth in this series covers damage control surgery (DCS) and 

management of the resultant open abdomen (OA). 

Damage Control Surgery (DCS) and Open Abdomen (OA) 
While the concepts of DCS were first developed in 1902 by Whipple and used in World War I, they 

primarily were used for packing of liver injuries, and were removed at the bedside, sometimes causing 

fatal hemorrhage, causing use of packing in the abdomen to fall out of favor by WW II and the Korean 

War. The concept was reborn in the 1970s as abbreviated surgery combined with packing around the 

liver in patients with coagulopathy due to hepatic hemorrhage. 1  The next evolution came in the early 

1980s with H. Harlan Stone’s extension of the use of abdominal packing to the entire abdomen, 

combined with abbreviated surgery to control hemorrhage and GI leakage, with more definitive surgery 

in a few days, once coagulopathy was corrected.  2  The term “Damage Control Surgery” was first used 

by Rotondo and Schwab in 1993 and the name stuck to a family of procedures that used emergent 

abbreviated surgery and later definitive surgery in the abdomen. 3 DCS surgery evolved, with improved 

techniques, and has become more frequently used in the past 20 years, with the last evolution involving 

further expansion to areas outside of the abdomen. The term “damage control” now applies to many 

aspects of trauma care, including damage control resuscitation, damage control thoracotomy, damage 

control orthopedic surgery, damage control craniotomy, etc. Open abdomen is the state of abdomen 

following DCS and should be as short as possible to avoid complications due to long-term exposure of 

bowel.   
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DCS, in its current form consists of the following: 1, 4, 5, 6 

1. Expeditious transport to the OR with activation of the Massive Transfusion Protocol, in most 

cases. IV fluids are minimized with blood and blood products used for maintenance of blood 

pressure and perfusion. 

2. Rapid exploration of the abdomen with four quadrant packing followed by systematic control of 

bleeding and control of GI leakage with ligation or stapling of open ends of bowel.  The usual 

practice is to pack the quadrant with the most bleeding, followed by the remaining quadrants. 

Then once that is done, then unpack in reverse order, controlling bleeding in that quadrant, then 

moving to the next. Once significant bleeding has been controlled, then bowel that is leaking is 

closed with suture ligation, stapling, or bulk ligation. Resection of bowel is also done 

expeditiously and left in discontinuity. 

3. Once large vessel hemorrhage and GI spillage has been controlled, a decision is then made as to 

which areas need retention packs for hemostasis, and the abdomen is then closed in a 

temporary fashion. Irrigation with warm saline solution is sometimes helpful to partially reverse 

hypothermia. Typically, some form of a large plastic sheet is used as a “vac pak” to prevent 

adhesions between bowel and the abdominal wall. A commercial device such as ABThera ™ is 

commonly used that combines in one piece: suction, plastic sheeting, and foam for the 

superficial layers of the abdominal skin and subcutaneous tissue. If that is not available, then 

constructing a make-shift device can be accomplished consisting of Ioban ™ drapes or emptied 

sterile cystoscopy irrigation bags are attached to surgical towels, suction drains, and then placed 

against the bowel and under the abdominal walls. Suction is also typically applied to the open 

portion of the abdomen. [See Figure A]  

4. The patient is then taken to ICU, where resuscitation with blood products, pressors, antibiotics, 

IV fluids occurs, along with correction of coagulopathy, hypothermia, and acidosis (Damage 

Control Resuscitation) is accomplished. 

5. When stable, the patient is taken back to the OR in 24-48 hours for more definitive surgery, such 

as anastomosis of divided bowel, creation of a diversion ostomy, placement of a feeding 

jejunostomy, etc. Abdominal closure of at least the fascia is then attempted, but depending 

upon the amount of edema, or need for another “take back” operation to assess viability of 

bowel, etc. the patient many need re-application of the “vac pak” to repeat this cycle.  The 

Western Trauma Association has published a concise approach to DCS for the abdomen.  4 [See 

Figure B].  

6. Complications of DCS include large ventral hernias, the frozen abdomen, and the dreaded 

Enteroatmospheric Fistula (EAF), all resulting from abdomen being open and bowel being 

exposed for too long of a time frame. We will discuss techniques to manage the abdomen with 

DCS and prevent these complications in the Management of the Open Abdomen section 

(below). 4, 5, 6  
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Who is a candidate for DCS?  

There are not hard and fast guidelines for when to use DCS. But, there are several good reviews of DCS 

that agree on the following four general guidelines for when DCS should be considered: 1,4,5,6 7 8  

1. Severe degree of physiologic insult 
 Hypothermia (temperature <34°C) 
 Clinical / laboratory evidence of coagulopathy (preoperative or intraoperative settings)  

i. prothrombin time [PT] and partial thromboplastin time [PTT] >1.5 times normal,  

ii. absence of visible blood clots during operation or diffuse oozing from injured tissues 

 Intraoperative evidence of persistent cellular shock (acidosis)  

1. pH <7.2, or base deficit >15 mol/L,  

2. lactate >5 mmol/L,  

3. O2 consumption index <100 mL/min/m2) 

 Development of intraoperative ventricular arrhythmias 
2. Large-volume resuscitation required (causing swelling of intraabdominal contents)  

 A large volume of packed red blood cells (>10 U) 
 A combined large volume of PRBCs, FFP, Platelets, IV fluids (>12 L) administered preoperatively / 

intraoperatively 
3. Key Injury pattern identified during surgery 

 Inability to control bleeding using conventional methods (e.g. diffuse oozing) 
 Difficult to control major venous injury (intrahepatic, retrohepatic, retroperitoneal, or pelvic) 
 Major liver or combined pancreaticoduodenal injury with hemodynamic instability in the operating 

room 
 Combined pancreaticoduodenal injury with massive hemorrhage from the head of the pancreas 
 Devascularization or massive disruption of the duodenum, pancreas, or pancreaticoduodenal 

complex with involvement of the ampulla/proximal pancreatic duct and/or distal common bile duct 
4. Need for staged abdominal closure or reconstruction 

 Inability to close the abdominal without tension because of visceral edema 
 Signs of an abdominal compartment syndrome develop during attempted abdominal or thoracic 

wall closure 
 Need to reassess the extent of bowel viability after a period of further resuscitation in the ICU 
 Ongoing concern for intraabdominal contamination or sepsis 

 

 

 

  

https://www-uptodate-com.libproxy.uams.edu/contents/prehospital-care-of-the-adult-trauma-patient?sectionName=Controversies+and+guidelines&search=abdominal+trauma+and+its+management&topicRef=15148&anchor=H9&source=see_link#H9
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Figure A-Makeshift abdominal closure device, using Ioban ™ and OR towels 4  
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Figure B: Algorithm for Damage Control Surgery of the Abdomen 4  
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Figure B: Algorithm for Damage Control Surgery of the Abdomen 4 (continued) 
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Management of the Open Abdomen 

The Open Abdomen (OA) begins at the end of DCS when the abdomen is left unclosed. The OA typically 

ends with the closure of the fascia &/or skin or a skin graft over the bowel. When DCS was first 

popularized, the time that the abdomen was left unclosed varied widely, but in recent years, it is 

recognized that the less time that the bowel is exposed to the outside and the fascia / skin remains 

unapproximated, then the less the complications and better the outcomes are. To some extent, the 

length of time that the abdomen remains unclosed is a function of the complexity and degree of 

abdominal trauma. But, given similar damage within the abdomen, those patients with longer times to 

closure suffer more complications. It should be emphasized that the use of the OA following DCS has 

decreased in recent years due to adoption of the practice of using more blood products and less IV 

fluids during the initial and intra-operative resuscitation phases. Thus, while the patient may need DCS, 

the need to manage an OA may decrease with proper IV fluid control. . 4, 5, 9, 10  11    

There are several techniques that are now accepted as helpful for management of the OA with 

variations from one institution to the next. In general here are the common goals and techniques: 

1. At the time of temporary abdominal closure (TAC) use some type of smooth, plastic sheeting 

between the bowel and the abdominal wall and overlying sponges / towels. This helps in two 

ways: 1) it allows the abdominal wall to slide over the bowel and prevents the bowel from 

becoming adherent to the underside of the abdominal wall; and 2) this avoids direct injury to 

the exposed bowel from overlying sponges or towels. 

2. Vacuum suction over this dressing has been shown to reduce edema and help pull the fascial 

and skin edges together. Suction also helps prevent evisceration and stabilize the abdominal 

wall.  

3. The patient should be taken back to the OR, if stable enough, every 24-48 hours. This allows 

for exchange of the plastic sheeting and sponges, re-examination of the intraabdominal 

contents, and opportunity to start reapproximation of the fascia.  

4. In some patients with excessive edema of the bowel and intraabdominal contents, use of 

hypertonic saline IV solutions (3% is typical) during this time span, seems to be helpful. 3% 

saline IV has been used more widely in the infected abdomen due to the typical edema. 

5. Growing evidence has shown that the use of “peritoneal resuscitation” is helpful and 

shortens the time to final closure of the abdomen. This technique has been primarily 

developed and researched at the University of Louisville by Neal Garrison over the past two 

decades. The technique consists of placing a deep drain (ex- Davol ™ or Blake ™ drain) in the 

abdomen, typically at the root of the mesentery, with instillation of peritoneal dialysis fluid 

(2.5% glucose-based) though that catheter. An initial bolus of 800 ml. of the peritoneal 

dialysate is given, followed by 400 ml/hour. Wall suction cannisters are often used for 

suction, for the increased volume of drainage. Not only has this technique been shown in a 

randomized controlled study to shorten the time to closure, but it also reduces the multiple 

inflammatory mediators present in the abdomen following trauma. 12, 13, 14      
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6. Closure of the fascia / skin should be attempted at each “take back” to the OR. Multiple 

techniques have been advocated, including mechanical devices to apply tension across the 

abdominal wall, closure with interrupted sutures that are reapplied at each session, and use 

of running fascial suture from each end of the incision which are tightened at each session. 

Regardless of which method is chosen, the goal is to close the abdomen as soon as possible, 

while avoiding abdominal compartment syndrome.  

7. If closure can’t be readily obtained, then closure of the skin over bowel, or use of split-

thickness skin grafts to cover bowel may be necessary. Use of absorbable &/or biologic mesh 

can also be used to aid in closure, in combination with partial fascial closure, skin grafts, etc.  

8. It is typically agreed that component separation should not be used in the acute setting, but 

reserved for definitive closure with our without permanent mesh for any late-occurring 

ventral hernias.  

9. If there needs to be an ileostomy or colostomy, it is recommended that the ostomy be 

brought out of the abdomen lateral to the rectus muscles, so that the temporary “vac-pak” 

dressing doesn’t interfere with the ostomy appliance and so that component separation can 

be used at a later date if needed. Bringing the ostomy out through or medial to the rectus 

muscles interferes with both early and late issues with an OA. 9  

10. Enteroanastomotic fistula (EAF) formation is a dreaded complication of OA. Recent data have 

shown that use of plastic (e.g. silastic) sheeting between the bowel and undersurface of the 

abdominal wall, combined with careful protection of the bowel from excessive suction and 

trauma from the “vac pak” while in use, decrease the incidence of EAF. 15, 16   See [Figure C] 

 

  



Arkansas Trauma System Evidence-Based Guidelines for Damage Control / Open Abdomen Surgery 
 

© 2020 Arkansas Trauma Society and Arkansas Chapter of the American College of Surgeons 

Figure C: Etiology and Prevention of Enteroatmospheric Fistula (EAF) 15  
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