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1. Damage Control/Open Abdomen may be indicated during laparotomy for trauma if

any of the following circumstances are noted:

a. Physiologic indicators suggest that operation should be abbreviated. Persistent
hypotension, acidosis, core temperature <34°, and coagulopathy may signal
impending death, and should prompt a damage control approach'* ™",
Historically, pH has been used to describe acidemia thresholds for damage control
(pH<7.2), but more accurate measures of metabolic acid load such as lactate and
base deficit are widely used and well validated'®'"”. Coagulopathy has
traditionally been diagnosed via clinical observation of the surgical field, or by
standard laboratory values (PTT/INR/Platelet Count/fibrinogen). However,
recent work suggests that viscoelastic assays (thromboelastography [TEG] and
thromboelastometry [ROTEM] may be important adjuncts in the assessment of
clinical coagulopathy ****. Other point-of-care tools (e.g. impedance
aggregometry) may have an evolving role, but are not currently in common

clinical use.

Surgical bleeding must be controlled prior to ending the operation, but endless
futile searches for sources of diffuse coagulopathic hemorrhage are to be avoided.
Peritoneal lavage for rewarming can be effective in reversing core hypothermia,

but is disruptive to packing, and its effect on outcome is not known. Physiologic



trends - in addition to initial values — can help guide the decision for damage
control, and with appropriate resuscitation and prompt hemorrhage control some
patients may avoid damage control despite significant early physiologic

derangement.

Abdomen cannot be closed without abdominal hypertension'®. Excessive fascial
tension will often be palpably evident to the surgeon at the time of closure.
Bladder pressure may be measured, but is cumbersome in this setting. Peak
airway pressure is often measured during fascial approximation, though some data
suggests poor correlation with intra-abdominal pressure**. Exact cutoff values
permitting closure are not known, and judgement and experience should guide the
decision to proceed.

The patient is at increased risk for postoperative abdominal compartment
syndrome (ACS). Even if excessive fascial tension is not present at the time of
planned closure, risk of later development of intraabdominal hypertension (IAH)
may be unacceptably high. Early IAH may impact important outcomes including
survival**. Numerous potential risk factors have been described among injured
patients as well as other critically ill populations. While there is no universal

consensus, the following are likely contributors to abdominal hypertension after

njury:

1. Severe shock/resuscitation (hypotension, serum lactate>5, blood loss>4L,

transfusion >10u packed red cells) "*>***

2. Injuries requiring packing®**’



d.

e.

3. Obvious visceral swelling
4. Abdominal wall tissue loss

5. Obesity®®

Additional delayed definitive abdominal procedures (e.g. bowel anastomosis) are
required. Even in the absence of abdominal hypertension, fascial closure should
be deferred if relaparotomy for further organ repair/debridement is planned.

Repeated closing and re-opening of fascia causes unnecessary tissue damage.

Non-absorbable intraabdominal packing is used, or temporary devices (e.g.
vascular shunts) are left in the abdomen. If the decision is made to manage
hemorrhage with packing, a temporary abdominal closure should be used which
allows for abdominal swelling without excessive pressure increases. A balance
exists between using packs to create local positive pressure/ tamponade, while

avoiding compression of major vessels and creation of abdominal hypertension.

A second look operation is needed (e.g. marginal bowel viability). Planned
reevaluation of marginally perfused bowel or other organs may be appropriate if
clear demarcation is not visible, or when abdominal viscera are globally

hypoperfused due to shock, making accurate evaluation difficult.

If an indication for damage control does not exist, fascia should be closed

primarily at the first operation to avoid the deleterious consequences of the open



abdomen. Many emergent trauma operations (e.g. uncomplicated splenectomy
for severe injury with transient hypotension) will not require damage control.
Physiology should be continuously reassessed during surgery, and consideration
given to primary closure if patient condition improves over the course of the
operation. Patients without packing who are easily closed at the second operation
may benefit from review for appropriateness of damage control, as part of an

institutional continuous quality improvement program °.

Choice of dressing and attention to detail in critical care management have
significant impact on outcomes

a. The initial dressing may be a commercial product (e.g. Abthera, KCI), or
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may be fashioned by the surgeon from available surgical supplies’’ ** . In either
event, it should be watertight, and should employ negative pressure to drain
abdominal fluid and allow for its measurement. The dressing should be lax
enough to allow for abdominal swelling without abdominal hypertension. The
layer adjacent to viscera should be smooth and nonadherent. Additional closed
suction drains may be placed as part of specific injury management. Primary
fascial closure should not be performed in the damage control setting. Temporary

closure of skin (e.g. with towel clamps) may put the patient at risk for subsequent

abdominal hypertension®”.



b. In the perioperative period, principles of damage control resuscitation should
be applied. Fluid balance should be measured carefully, including abdominal
losses. Excessive crystalloid should be avoided™® Diuresis may be useful in
selected cases, but routine aggressive diuresis has no demonstrated efficacy’’ .
Balanced blood products should be used to correct anemia and coagulopathy,
guided by predetermined ratios or laboratory tests/thromboelastography”’

Intraabdominal pressure should be measured, as IAH or ACS may develop even

with an open abdomen.

Though evidence is limited, Direct Peritoneal Resuscitation— in which hypertonic
peritoneal dialysis solution is instilled into the abdominal cavity in the immediate
postoperative period — may lead to increased rates of primary fascial closure, as
well as improving other physiologic outcomes. Suggested mechanisms include

. . . . 38
visceral vasodilatation, reduced organ edema, and decreased cytokine levels .

. There is no consensus on prophylactic antibiotic use in open abdomen patients.

When used, antibiotics should be appropriate for injuries, and limited in duration.

Appropriately selected patients who pass spontaneous breathing trials may be
extubated during open abdomen management” . Extubation may be deferred if
respiratory mechanics are poor, if there is persistent metabolic acidosis, if
intervals between repeat operations are short (<24h), or if a difficult airway is

present.



f. Early enteral nutrition should be provided whenever possible. Damage control
patients are hypermetabolic and require careful attention to nutritional needs™ .
Historically, many surgeons were concerned that gut function might be ineffective
when viscera were exposed, or that early feeding might worsen ileus, which might
exacerbate loss of domain. However, subsequent experience and studies have

shown that early enteral feeding is feasible’'***.

3. Evidence of good response may include stabilization of vital signs, resolution of
metabolic acidosis, improvement of end organ function (mental status, urine output, skin
perfusion), or other clinical/laboratory markers. Ongoing, uncontrolled hemorrhage may
manifest through high volume sanguineous dressing/drain output, bleeding at external
wound site, or falling hemoglobin levels. Continued or accelerated bleeding should
prompt surgical re-exploration to search for surgical correctable bleeding sites. In cases

of refractory coagulopathic bleeding, re-exploration is often fruitless.

4. Reoperation should take place as soon as possible after adequate resuscitation and
correction of metabolic abnormalities. Ideally packs are removed within 24 hours, though
timing of removal may depend on the indication for packing and the degree of soiling.
Excessive delay in reoperation should especially be avoided in patients with proximal

bowel in discontinuity, retained packs/sponges, or intravascular shunts.



5. Patients with prolonged open abdomen may be at added risk for complications
including colonic anastomotic leak® , surgical site infection, fluid loss/metabolic
derangement, and failure of primary fascial closure*. Colonic anastomotic leak rates
have been found to increase with duration of open abdomen, and when more than one
relaparotomy is required®, leading many surgeons to believe that colostomy should be
considered if the abdomen is likely to be left open longer than 36 hours, or if multiple
relaparotomies are needed. Anastomosis beyond first relaparotomy has been successfully

offered by some authors in carefully selected patients*.

6. Progressive abdominal closure - with eventual primary fascial approximation - may be

facilitated by:

a. Continued damage control resuscitation, including judicious management
of fluid balance, avoiding excessive crystalloid use

b. Application of negative pressure and continuous tension to abdominal
wall, using handmade or commercially available (Wittman patch, Abthera, e.g.)
devices'*'** " Continuous negative pressure and retention sutures both provide
fascial tension, and may be used together’ '

c. Progressive sequential closure of fascial edges starting at each end of

fascial incision®'. Typically, patients return to OR every 2 days for further

closure.



C. Periodic readjustment of tensioning device, either at bedside or in

operating room.

7. Progressive primary closure should be abandoned when there is lack of progress
upon attempts at re-tensioning, or when duration of open abdomen becomes prolonged
(e.g.7-10 days). Further attempts at re-exploration and closure are associated with
diminishing likelihood of fascial closure *may put the patient at risk for bowel injury,

fistula development, or septic complications>*>

Alternative abdominal closure techniques include:
a. Placement of permanent, bridging prosthetic or bioprosthetic mesh. A full
discussion of mesh choices is beyond the scope of this document, but simple first
generation, wide-pore polypropylene mesh (e.g. Marlex®, Prolene®) is prone to
erosion into intestine, and should not be used directly adjacent to bowel.
However, a wide and evolving variety of composite meshes are available with
nonerosive layers for contact with bowel®. Bioprosthetics are less prone to
erosion, but are associated with high eventration rates when used as a bridge’’.
b. Placement of absorbable mesh such as Vicryl® (Polyglactin 910), with or
without skin closure or interval split thickness skin grafting
c. Skin only closure. Running or interrupted technique may be used. Local
skin complications such as necrosis at suture entry sites are common, but rarely

catastrophic.



d. Complex free/rotational flap closure (typically in cases of massive loss of
abdominal wall soft tissue). Choice of flap depends on size, and other injuries at
potential donor sites.

e. Components separation during initial admission has been described *® but
is more commonly avoided, allowing for use in later elective abdominal wall

reconstruction.

Figure 2

References

1. Cheatham ML, Safcsak K. Is the evolving management of intra-abdominal
hypertension and abdominal compartment syndrome improving survival? Crit Care

Med. 2010 Feb;38(2):402-7.

2. Miller RS, Morris JA, Diaz JJ, Herring MB, May AK, Rotondo MF, Asensio JA,
Ivatury R, Moore FA, Yelon JA, et al. Complications after 344 damage-control open

celiotomies. J Trauma - Inj Infect Crit Care. 2005 Dec;59(6):1365-74.

3.  Khan A, Hsee L, Mathur S, Civil I. Damage-control laparotomy in nontrauma
patients: Review of indications and outcomes. J Trauma Acute Care Surg. 2013

Sep;75(3):365.



Higa G, Friese R, O’Keeffe T, Wynne J, Bowlby P, Ziemba M, Latifi R,
Kulvatunyou N, Rhee P. Damage control laparotomy: A vital tool once overused. J

Trauma. 2010 Jul;69(1):53-9.

Harvin JA, Sharpe JP, Croce MA, Goodman MD, Pritts TA, Dauer ED, Moran BJ,
Rodriguez RD, Zarzaur BL, Kreiner LA, et al. Better Understanding the Utilization
of Damage Control Laparotomy: a Multi-Institutional Quality Improvement Project.
J Trauma Acute Care Surg [Internet]. 2019 Apr 18 [cited 2019 Apr 26];Publish
Ahead of Print. Available from:
https://journals.lww.com/jtrauma/Abstract/publishahead/Better Understanding_the

Utilization of Damage.98336.aspx#pdf-link

Fischer PE, Fabian TC, Magnotti LJ, Schroeppel TJ, Bee TK, Maish GO, Savage
SA, Laing AE, Barker AB, Croce MA. A ten-year review of enterocutaneous

fistulas after laparotomy for trauma. J Trauma - Inj Infect Crit Care. 2009 Dec

1;67(5):924-8.

Regner JL, Kobayashi L, Coimbra R. Surgical Strategies for Management of the

Open Abdomen. World J Surg. 2012 Mar 1;36(3):497-510.

Coccolini F, Roberts D, Ansaloni L, Ivatury R, Gamberini E, Kluger Y, Moore EE,
Coimbra R, Kirkpatrick AW, Pereira BM, et al. The open abdomen in trauma and

non-trauma patients: WSES guidelines. World J Emerg Surg. 2018 Feb 2;13(1):7.

Coccolini F, Ivatury R, Sugrue M, Ansaloni L. Open Abdomen: A Comprehensive

Practical Manual. Springer; 2018. 281 p.

10



10.

11.

12.

13.

14.

15.

16.

Bruns BR, Ahmad SA, O’Meara L, Tesoriero R, Lauerman M, Klyushnenkova E,
Kozar R, Scalea TM, Diaz JJ. Nontrauma open abdomens: A prospective

observational study. J Trauma Acute Care Surg. 2016 Apr;80(4):631-6.

Waibel BH, Rotondo MF. Damage Control for Intra-Abdominal Sepsis. Surg Clin.

2012 Apr 1;92(2):243-57.

Moore FA, Moore EE, Burlew CC, Coimbra R, McIntyre RC, Davis JW, Sperry J,
Biffl WL. Western Trauma Association critical decisions in trauma: management of

complicated diverticulitis. J Trauma Acute Care Surg. 2012 Dec;73(6):1365-71.

Sagraves SG, Toschlog EA, Rotondo MF. Damage control surgery--the intensivist’s

role. J Intensive Care Med. 2006 Feb;21(1):5-16.

Moore EE, Burch JM, Franciose RJ, Offner PJ, Biffl WL. Staged physiologic
restoration and damage control surgery. World J Surg. 1998 Dec;22(12):1184-90;

discussion 1190-1191.

Jurkovich GJ, Greiser WB, Luterman A, Curreri PW. Hypothermia in trauma

victims: an ominous predictor of survival. J Trauma. 1987 Sep;27(9):1019-24.

Roberts DJ, Bobrovitz N, Zygun DA, Ball CG, Kirkpatrick AW, Faris PD, Brohi K,
D’Amours S, Fabian TC, Inaba K, et al. Indications for use of damage control
surgery in civilian trauma patients. A content analysis and expert appropriateness

rating study. Ann Surg. 2016 Jan 1;263(5):1018-27.

11



17.

18.

19.

20.

21.

22.

DjR,NB,DaZ, CgB, Aw K, Pd F, Ht S. Indications for use of damage control
surgery and damage control interventions in civilian trauma patients: A scoping

review. J Trauma Acute Care Surg. 2015;78:1187-96.

Davis JW, Kaups KL, Parks SN. Base deficit is superior to pH in evaluating

clearance of acidosis after traumatic shock. J Trauma. 1998 Jan;44(1):114-8.

Callaway DW, Shapiro NI, Donnino MW, Baker C, Rosen CL. Serum lactate and
base deficit as predictors of mortality in normotensive elderly blunt trauma patients.

J Trauma. 2009 Apr;66(4):1040—4.

Da Luz LT, Nascimento B, Shankarakutty AK, Rizoli S, Adhikari NK. Effect of
thromboelastography (TEG®) and rotational thromboelastometry (ROTEM®) on
diagnosis of coagulopathy, transfusion guidance and mortality in trauma: descriptive
systematic review. Crit Care [Internet]. 2014 [cited 2018 Oct 17];18(5). Available

from: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4206701/

Gonzalez E, Moore EE, Moore HB, Chapman MP, Chin TL, Ghasabyan A,
Wohlauer MV, Barnett CC, Bensard DD, Biffl WL, et al. Goal-directed Hemostatic
Resuscitation of Trauma-induced Coagulopathy: A Pragmatic Randomized Clinical

Trial Comparing a Viscoelastic Assay to Conventional Coagulation Assays. Ann

Surg. 2016 Jun;263(6):1051-9.

Hanke A, Horstmann A, Wilhelmi A. Point-of-care monitoring for the management

of trauma-induced bleeding. Curr Opin Anaesthesiol. 2017;30(2):250-256.

12



23.

24.

25.

26.

27.

28.

Connelly CR, Yonge JD, McCully SP, Hart KD, Hilliard TC, Lape DE, Watson JJ,
Rick B, Houser B, Deloughery TG, et al. Assessment of three point-of-care platelet

function assays in adult trauma patients. J Surg Res. 2017 15;212:260-9.

Ivatury R, Porter J, Simon R, Islam S, John R, Stahl W. Intra-abdominal
Hypertension after Life-Threatening Penetrating Abdominal Trauma: Prophylaxis,
Incidence, and Clinical Relevance to Gastric Mucosal pH and Abdominal

Compartment Syndrome. J Trauma Acute Care Surg. 1998 Jun;44(6):1016.

Holodinsky JK, Roberts DJ, Ball CG, Blaser AR, Starkopf J, Zygun DA, Stelfox
HT, Malbrain ML, Jaeschke RC, Kirkpatrick AW. Risk factors for intra-abdominal
hypertension and abdominal compartment syndrome among adult intensive care unit

patients: a systematic review and meta-analysis. Crit Care. 2013;17(5):R249.

Kim IB, Prowle J, Baldwin I, Bellomo R. Incidence, risk factors and outcome
associations of intra-abdominal hypertension in critically ill patients. Anaesth

Intensive Care Edgecliff. 2012 Jan;40(1):79-89.

Vidal M, Weisser J, Gonzalez F, Toro M, Loudet C, Balasini C, Canales H, Reina
R, Estenssoro E. Incidence and clinical effects of intra-abdominal hypertension in

critically ill patients. Crit Care Med. 2008 Jun 1;36(6):1823-31.

Meldrum DR, Moore FA, Moore EE, Franciose RJ, Sauaia A, Burch JM.
Prospective characterization and selective management of the abdominal

compartment syndrome. Am J Surg. 1997 Dec 1;174(6):667-73.

13



29.

30.

31.

32.

33.

34.

35.

Meldrum DR, Moore FA, Moore EE, Haenel JB, Cosgriff N, Burch JM.
Cardiopulmonary hazards of perihepatic packing for major liver injuries. Am J

Surg. 1995;170(6):537-542.

Campbell A, P Kuhn W, Barker P. Vacuum-assisted closure of the open abdomen in
a resource-limited setting. South Afr J Surg Suid-Afr Tydskr Vir Chir. 2010 Nov

1;48:114-5.

Navsaria PH, Bunting M, Omoshoro- Jones J, Nicol AJ, Kahn D. Temporary
closure of open abdominal wounds by the modified sandwich—vacuum pack

technique. BJS. 2003 Jun 1;90(6):718-22.

Brock WB, Barker DE, Burns RP. Temporary closure of open abdominal wounds:

the vacuum pack. Am Surg. 1995 Jan;61(1):30-5.

Foy HM, Nathens AB, Maser B, Mathur S, Jurkovich GJ. Reinforced silicone
elastomer sheeting, an improved method of temporary abdominal closure in damage

control laparotomy. Am J Surg. 2003 May 1;185(5):498-501.

Barker DE, Kaufman HJ, Smith LA, Ciraulo DL, Richart CL, Burns RP. Vacuum
Pack Technique of Temporary Abdominal Closure: A 7-Year Experience with 112

Patients. J Trauma Acute Care Surg. 2000 Feb;48(2):201.

Raeburn CD, Moore EE, Biffl WL, Johnson JL, Meldrum DR, Offner PJ, Franciose
RJ, Burch JM. The abdominal compartment syndrome is a morbid complication of

postinjury damage control surgery. Am J Surg. 2001 Dec;182(6):542—6.

14



36.

37.

38.

39.

40.

41.

42.

H Ghneim M, Regner J, Jupiter D, Kang F, L Bonner G, S Bready M, Frazee R,
Ciceri D, L Davis M. Goal directed fluid resuscitation decreases time for lactate
clearance and facilitates early fascial closure in damage control surgery. Am J Surg.

2013 Dec 1;206:995-1000.

Webb LH, Patel MB, Dortch MJ, Miller RS, Gunter OL, Collier BR. Use of a
furosemide drip does not improve earlier primary fascial closure in the open

abdomen. J Emerg Trauma Shock. 2012;5(2):126-30.

Weaver JL, Smith JW. Direct Peritoneal Resuscitation: A review. Int J Surg. 2016

Sep 1;33:237-41.

Sujka J, Safcsak K, Cheatham M, Ibrahim J. Trauma Patients with an Open
Abdomen Following Damage Control Laparotomy can be Extubated Prior to

Abdominal Closure. World J Surg. 2018;42(10):3210-3214.

Cheatham ML, Safcsak K, Brzezinski SJ, Lube MW. Nitrogen balance, protein loss,

and the open abdomen*. Crit Care Med. 2007 Jan;35(1):127.

Burlew CC, Moore EE, Cuschieri J, Jurkovich GJ, Codner P, Nirula R, Millar D,
Cohen MJ, Kutcher ME, Haan J, et al. Who should we feed? A Western Trauma
Association multi-institutional study of enteral nutrition in the open abdomen after

injury. J Trauma Acute Care Surg. 2012 Dec;73(6):1380.

C Byrnes M, Reicks P, Irwin E. Early enteral nutrition can be successfully
implemented in trauma patients with an “open abdomen.” Am J Surg. 2010 Mar

1;199:359-62; discussion 363.

15



43.

44,

45.

46.

47.

48.

49.

Chamieh J, Prakash P, Symons WJ. Management of Destructive Colon Injuries after

Damage Control Surgery. Clin Colon Rectal Surg. 2018 Jan;31(1):36—40.

Swaroop M, Williams M, Greene WR, Sava J, Park K, Wang D. Multiple
laparotomies are a predictor of fascial dehiscence in the setting of severe trauma.

Am Surg. 2005 Dec 1;71(5):402-5.

Anjaria D, Ullmann T, Lavery R, H Livingston D. Management of colonic injuries
in the setting of damage-control laparotomy: One shot to get it right. J Trauma

Acute Care Surg. 2014 Mar 1;76:594-600.

Ordofiez CA, Pino LF, Badiel M, Sanchez Al, Loaiza J, Ballestas L, Puyana JC.
Safety of Performing a Delayed Anastomosis During Damage Control Laparotomy
in Patients With Destructive Colon Injuries. J Trauma Inj Infect Crit Care. 2011 Dec

1;71(6):1512-8.

Bee T, Croce M, Magnotti L, Zarzaur B, Maish G, Minard G, Schroeppel T, Fabian
T. Temporary Abdominal Closure Techniques: A Prospective Randomized Trial
Comparing Polyglactin 910 Mesh and Vacuum-Assisted Closure. J Trauma Inj

Infect Crit Care. 2008 Aug 1;65(2):337-44.

Fantus RJ, Mellett MM, Kirby JP. Use of controlled fascial tension and an adhesion
preventing barrier to achieve delayed primary fascial closure in patients managed

with an open abdomen. Am J Surg. 2006 Aug 1;192(2):243-7.

Hu P, Uhlich R, Gleason F, Kerby J, Bosarge P. Impact of initial temporary

abdominal closure in damage control surgery: a retrospective analysis. World J

16



50.

51.

52.

53.

54.

Emerg Surg WIJES [Internet]. 2018 Sep 15 [cited 2019 Apr 26];13. Available from:

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6139137/

Cheatham ML, Demetriades D, Fabian TC, Kaplan MJ, Miles WS, Schreiber MA,
Holcomb JB, Bochicchio G, Sarani B, Rotondo MF. Prospective Study Examining
Clinical Outcomes Associated with a Negative Pressure Wound Therapy System

and Barker’s Vacuum Packing Technique. World J Surg. 2013;37(9):2018-30.

Cothren CC, Moore EE, Johnson JL, Moore JB, Burch JM. One hundred percent
fascial approximation with sequential abdominal closure of the open abdomen. Am

J Surg. 2006 Aug;192(2):238-42.

Burlew C, Moore E, Biffl W, Bensard D, Johnson J, Barnett C. One hundred percent
fascial approximation can be achieved in the postinjury open abdomen with a

sequential closure protocol. J Trauma Acute Care Surg. 2012 Jan 1;72(1):235-41.

Mayberry J, Burgess E, Goldman R, Pearson T, Brand D, Mullins R.
Enterocutaneous Fistula and Ventral Hernia after Absorbable Mesh Prosthesis
Closure for Trauma: The Plain Truth. J Trauma Inj Infect Crit Care. 2004 Jul

1;57(1):157-63.

Bradley MJ, DuBose JJ, Scalea TM, Holcomb JB, Shrestha B, Okoye O, Inaba K,
Bee TK, Fabian TC, Whelan JF, et al. Independent Predictors of Enteric Fistula and
Abdominal Sepsis After Damage Control Laparotomy: Results From the
Prospective AAST Open Abdomen Registry. JAMA Surg. 2013 Oct 1;148(10):947—

55.

17



55.

56.

57.

58.

Burlew CC, Moore EE, Cuschieri J, Jurkovich GJ, Codner P, Crowell K, Nirula R,

Haan J, Rowell SE, Kato CM, et al. Sew it Up! A Western Trauma Association
Multi-Institutional Study of Enteric Injury Management in the Postinjury Open

Abdomen. J Trauma Inj Infect Crit Care. 2011 Feb 1;70(2):273-7.

Bilsel Y, Abci I. The search for ideal hernia repair; mesh materials and types. Int J

Surg. 2012;10(6):317-21.

Candage R, Jones K, Luchette FA, Sinacore JM, Vandevender D, Reed RL. Use of

human acellular dermal matrix for hernia repair: Friend or foe? Surgery. 2008 Oct

1;144(4):703-11.

Chopra K, Tadisina KK, Matthews JA, Sabino J, Singh DP, Habre W. Early

abdominal closure using component separation in patients with an open abdomen
after trauma: a pilot study [Internet]. Open Access Surgery. 2015 [cited 2019 Apr
26]. Available from: https://www.dovepress.com/early-abdominal-closure-using-

component-separation-in-patients-with-an-peer-reviewed-fulltext-article-OAS

18



Figure Legend

Figure 1: Process for creation of WTA Critical Decision Algorithm

Figure 2: WTA Algorithm: Management of Open Abdomen after Damage Control
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