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Abstract
The so-called “burst abdomen” has been described 
for many years and is a well-known clinical condition, 
whereas the concept of the “open abdomen” is rela-
tively new. In clinical practice, both nosological entities 
are characterized by a complex spectrum of symptoms 
apparently disconnected, which in many cases poses a 
great challenge for surgical repair. In order to assess the 
management of these disorders in a more comprehen-
sive and integral fashion, the concept of “acute postop-
erative open abdominal wall” (acute POAW) is presented, 
which in turn can be divided into “intentional” or planned 
acute POAW and “unintentional” or unplanned POAW. 
The understanding of the acute POAW as a single clinical 
process not only allows a better optimization of the ther-

apeutic approach in the surgical repair of abdominal wall-
related disorders, but also the stratification and collection 
of data in different patient subsets, favoring a better 
knowledge of the wide spectrum of conditions involved in 
the surgical reconstruction of the abdominal wall.

© 2013 Baishideng Publishing Group Co., Limited. All rights 
reserved.
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Core tip: Burst abdomen and open abdomen are clinical 
conditions apparently disconnected. In order to assess 
the management of these disorders in a more com-
prehensive and integral fashion, the concept of “acute 
postoperative open abdominal wall” (acute POAW) is 
presented. The understanding of the acute POAW as a 
single clinical process allows stratification and collection 
of data in different patient subsets, favoring a better 
knowledge of conditions involved in the surgical recon-
struction of the abdominal wall.
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INTRODUCTION
Excluding the defects of  the abdominal wall secondary 
to trauma, tumors or necrotizing infections, the ‘‘acute 
postoperative open abdominal wall’’ (acute POAW) em-
bracing evisceration and the open abdomen, appears to 
include a number of  heterogeneous and unrelated pro-
cesses[1]. Different descriptors found in the PubMed data-
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base[2] may be applicable to the concept of  acute POAW, 
such as ‘‘burst abdomen’’, “postoperative burst abdo-
men”, “abdominal evisceration”, “bowel evisceration”, 
“abdominal wall dehiscence”, “abdominal fascial dehis-
cence”, “acute abdominal wound failure”, “open abdo-
men”, “abdominal wound dehiscence”, “abdominal wall 
rupture” and “disruption of  abdominal wall wounds”. In 
this previous context, definition of  what constitutes an 
acute POAW becomes a maze.

We here propose that acute POAW is a single no-
sological entity formed by patients with different inter-
related categories of  treatment approaches. Therefore, 
the purpose of  this article is to present the conceptual 
frame for an analysis of  the acute POAW and their sub-
group categories of  treatment. For clarity purposes, the 
information is divided into definition of  acute POAW, 
description and treatment of  intentional (planned) and 
unintentional (unplanned) acute POAW, followed by 
some concluding remarks. 

DEFINITION OF ACUTE POAW
Acute POAW consists of  the separation of  the cutane-
ous, muscular and aponeurotic layers of  the abdominal 
wall that occurs immediately or within the first hours 
or days after laparotomy. It may be considered a unique 
nosological clinical entity resulting from intentional or 
unintentional surgical-related actions and composed by 
different interrelated clinico-therapeutical scenarios.

INTENTIONAL (PLANNED) ACUTE POAW
Intentional acute POAW is the result of  a deliberate 
therapeutic procedure, the so-called “open abdomen”[3,4]. 
This entity was described for the first time in the context 
of  patients with intra-abdominal infection due to pancre-
atitis or peritonitis[5,6], but the indications for the use of  
the open abdomen technique have expanded to patients 
without intra-abdominal infection[7]. Nowadays the main 
indications are (1) damage control for life-threatening 
intra-abdominal bleeding; (2) management of  severe 
intra-abdominal sepsis; and (3) prevention or treatment 
of  intra-abdominal hypertension.

Once the therapeutic objective has been achieved, 
closure of  the musculofascial layers should be per-
formed[3,4,8-10]. However, closure of  the open abdomen 
depends on the method used for temporary abdominal 
wall closure[3,8,9], the capacity of  tissues for healing with-
out tension, and whether or not enteroatmospheric fistu-
las are present.

The ideal temporary abdominal wall closure should 
protect the abdominal contents, prevent evisceration, al-
low removal of  infected or toxic fluid from the peritoneal 
cavity, avoid damage to the musculofascial tissue, preserve 
the abdominal wall domain, facilitate reoperation for de-
finitive closure and, very importantly, prevent the forma-
tion of  enterocutaneous fistulas[11]. Different methods for 
temporary abdominal closure have been used, including 

among others: skin approximation with towel clips or 
running suture, application of  a plastic silo (the Bogota 
bag), absorbable synthetic meshes [Safil®Mesh (BBraun, 
Rubí, Barcelona, Spain); BIO-A Tissue Reinforcement® 
mesh (Gore and Associates, Flagstaff, AZ)], non-absorb-
able synthetic meshes (polypropylene, e-PTFE), dynamic 
methods [ABRA® (Canica Design Inc, Almonte, Ontario, 
Canada); Wittmann Patch® (Starsurgical, Burlington, 
WI)], biological implants or negative pressure dressing 
systems [RENASYS AB® Abdominal Kit (Smith and 
Nephew, Hull, United Kingdom); ABThera® (KCI Inter-
national, San Antonio, TX)][12]. The capacity of  tissues for 
healing without tension depends on wound-related fac-
tors and the patient’s general condition[11]. Independently 
of  the technique used for temporary abdominal wall clo-
sure, there is a limited window of  2-3 wk to assess early 
vs delayed closure[8-11,13,14]. Early definitive closure (final 
closure of  the abdominal defect within the window of  2-3 
wk) is based on the resolution of  interstitial edema and 
the evidence of  non-adherence between the bowel loops 
and the abdominal wall. In contrast, when the abdomi-
nal content adheres to the undersurface of  the anterior 
abdominal wall (“frozen abdomen” generally beyond 2-3 
wk), delayed closure (“planned” incisional hernia repair) 
is the only realistic alternative in the operative manage-
ment of  the open abdomen. There are mixed situations 
between non-adherent loops and abdominal wall and the 
“frozen abdomen”.

The development of  enteroatmospheric fistulas is the 
most serious and challenging local complication[15], with 
an overall incidence still reported between 5% and 75%. 
Mortality of  patients with fistula can be still high, up to 
42% according to a review of  different studies[15].

Treatment options
According to the aforementioned features, we have four 
different subgroup categories of  treatment options: 
(1) Patients within the 2-3 wk time window with non-
adherent bowel loops/abdominal wall and without intes-
tinal fistula are candidates for definitive fascia-to-fascia 
closure using a continuous slowly absorbable monofila-
ment suture and following the 4:1 suture length (SL): 
wound length (WL) ratio[16,17]. Also, autologous tissue 
reconstruction procedures (component separation tech-
nique, anterior rectus sheath flaps, oblique muscles) to 
improve closure or to further reduce tension have been 
reported[13,18-20]. There are no data in the literature on the 
usefulness of  synthetic (absorbable or non-absorbable) 
meshes or biological implants to reinforce the repair, 
which mostly relies on the surgeon’s experience and 
decision and the risk factors present in each individual 
patient; (2) Patients within the 2-3 wk time window with 
partially non-adherent bowel loops/abdominal wall and 
without enteroatmospheric fistula are candidates for 
a definitive early progressive abdominal wall closure, 
which will depend on the progressive improvement of  
the patient’s general condition and the interstitial edema. 
In these cases, combinations of  non-absorbable synthet-
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ic meshes and negative pressure wound therapy (NPWT) 
are generally indicated. NPWT and non-absorbable syn-
thetic mesh traction (pleating or serial excision of  the 
mesh as the fascial edges are re-approximated) have been 
reported to be a practical wound closure system for the 
treatment of  the open abdomen[21-25]. In addition, several 
types of  extracellular matrix-derived biological implants 
have been used[26,27], although they are not recommended 
to bridge a fascial defect, and the long-term durability 
and functional outcome of  biological implants is still 
unknown[28]. Other techniques for progressive closure of  
the abdominal wall, in combination or not with NPWT, 
include dynamic wound closure systems based on con-
tinuous dynamic tension to achieve re-approximation of  
the fascial edges of  the abdominal wall[29,30] or the use 
of  patches of  synthetic material as a temporary, gradual 
means for abdominal closure[31]; (3) Patients beyond the 
2-3 wk window without progress towards closure or 
improvement of  general condition and interstitial edema 
(“frozen abdomen”) and without bowel fistulization. 
In these cases, the treatment options include skin cover 
over the defect or allow wound granulation (absorb-
able synthetic mesh implant, NPWT) and thereafter 
cover with skin grafts and subsequent definitive delayed 
closure (after 6-12 mo) in the context of  a “planned” 
incisional hernia repair[32-37]; and (4) Patients with entero-
atmospheric fistula. In these cases, the constant leak of  
enteric contents on the open abdomen aggravates the 
inflammation and encourages the formation of  new fis-
tulas. The control is extremely difficult[3]. Management 
includes systemic treatment (nutritional support) and 
temporary local control to prevent spillage of  the enteric 
contents and excoriation of  the surrounding skin while 
planning for definitive closure of  the fistula. Due to the 
large variability of  enterocutaneous fistulas, treatment 
should be individualized[15,38-40].

UNINTENTIONAL (UNPLANNED) ACUTE 
POAW
Unintentional acute POAW or acute wound failure (also 
known as burst abdomen, evisceration, wound dehis-
cence, wound disruption and fascial dehiscence) is a post-
operative complication after primary closure of  an ab-
dominal laparotomy incision[41]. The incidence of  fascial 
dehiscence ranges between 0.5% and 3% of  all laparoto-
mies[42,43]. The morbidity is high, with prolonged hospital 
stay and an increase in direct costs[44-48]. The dehiscence-
associated mortality rate (range 34%-44%) does not ap-
pear to be declining[49,50]. Moreover, unintentional acute 
POAW is associated with a high incidence of  subsequent 
incisional hernia (40%-60%)[49,50]. Wound breakdown may 
be complete, affecting all layers of  the abdominal wall in-
cluding the skin[51,43] or incomplete when the skin remains 
intact. Drainage of  serosanguinous fluid from the inci-
sion precedes dehiscence in up to 84% of  cases[41].

Predisposing factors to the development of  wound 
disruption include the technique of  wound closure, type 

of  incision, indication for operation (emergency opera-
tions, malignant tumors, infectious diseases), raised intra-
abdominal pressure (coughing, vomiting, abdominal dis-
tension from ileus or vigorous postoperative ventilation), 
age > 65 years, chronic obstructive pulmonary disease 
(COPD), hemodynamic instability, malnutrition, diabe-
tes, obesity, ascites, jaundice and steroid use[43]. How-
ever, wound infection due to intra-abdominal infection 
(20%-40% of  cases)[52,53] or wound contamination (up to 
52% of  cases)[52] is the single most important risk factor 
for abdominal wound disruption[43].

Unintentional acute POAW may occur during the 
first 24 h after surgery[43], although it may range from 1 to 
more than 23 d[41,47], with an average of  7 d postoperative-
ly[41]. The preferred treatment of  unplanned acute POAW 
regarding definitive early or delayed closure[43-45,47,48,51-53] 
should be established according to the possibility of  early 
reclosure without tension during the window period of  
2-3 wk (as in planned acute POAW), the identification 
and proper treatment of  intra-abdominal infection in-
cluding intra-abdominal abscesses (appropriate antibiotic 
treatment and drainage preferably by the percutaneous 
route) and the presence or absence of  enterocutaneous 
fistulas.

Treatment options
According to the aforementioned features, we have dif-
ferent subgroup categories of  treatment which are also 
closely interrelated with the subgroup categories of  inten-
tional acute POAW. (1) Patients with unintentional acute 
POAW with complete wound dehiscence shared the same 
characteristics and should be managed as patients with 
intentional acute POAW; (2) Patients with incomplete 
unintentional acute POAW with non-adherent bowel 
loops/abdominal wall and without fistula are candidates 
for fascia-to-fascia closure using a continuous slowly ab-
sorbable monofilament suture and following the 4:1 SL:
WL ratio[16,17,41-48,51-53]. Placement of  retention sutures is 
controversial and negative side-effects of  the retention 
closure technique have been reported[41,54-58]. Develop-
ment of  recurrence of  unintentional acute POAW has 
been described with a 5% incidence and development in 
long term follow-up of  incisional hernia in 40%-60% of  
the cases[49,50]. For this reason, reinforcement with a syn-
thetic mesh may be useful, especially in the absence of  
intra-abdominal infection, although mesh closure has also 
been recommended in clean-contaminated/contaminated 
wounds[59-63]. Use of  absorbable mesh is discouraged 
by the high incidence of  incisional hernias in the long-
term[64]. In contaminated/dirty fields, other methods such 
as NPWT or dynamic wound closure systems are more 
appropriate[65]. The usefulness and long-term results of  
biological implants is uncertain and are not recommend-
ed in cases of  large bacterial inocula[28]; (3) Patients within 
the 2-3 wk time window with incomplete unintentional 
acute POAW and partially non-adherent bowel loops/ab-
dominal wall and without enteroatmospheric fistula are 
candidates for a definitive early progressive abdominal 
wall closure in the same way as planned acute POAW; (4) 
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evisceration/fascial dehiscence and the open abdomen 
are viewed as different and unrelated processes, pos-
sibly because the first is considered a complication of  
surgery[41,43] and the second as a procedure of  surgery[1,3]. 
On the other hand, the abdominal wall is a complex and 
unique biological “organ”/mechanism contributing to the 
correct maintenance of  the organism homeostatic bal-
ance through contention of  the abdominal viscera in the 
right position, dynamics of  respiratory activity[66], move-
ment of  the trunk[67], statics of  the spine[68,69] and genera-
tion of  intra-abdominal pressure for physiological func-
tions such as cough, micturition and defecation. In this 
context, acute postoperative open abdominal wall as a 
result of  unintended complications of  surgery (i.e., burst 
abdomen/evisceration/fascial dehiscence) or intended 
surgical options (i.e., the open abdomen) originates from 
different and interrelated groups of  patients with a com-
mon characteristic: impaired abdominal wall, which in 
turn may be grouped together under the term of  acute 
POAW. Conceptual understanding of  acute POAW as a 
nosological entity would allow stratification and collec-
tion of  data in different patient subsets, favoring a better 
knowledge and optimization of  the therapeutic approach 
of  patients with this kind of  abdominal wall-related dis-
orders. In addition, it allows considering the abdominal 
wall system as an independent “organ” involved in other 
pathological and/or therapeutic conditions with a final 

In patients with incomplete wound dehiscence and bowel 
loops adherent to the abdominal wall beyond 2-3 wk 
(frozen abdomen), abdominal girdles may be used before 
planning a delayed closure method (after 6-12 mo) in the 
context of  an incisional hernia repair[49,50]; (5) Patients 
with incomplete wound failure and enterocutaneous fis-
tula should be managed individually and the technique 
of  closure of  the wound depends on the surgeon’s dis-
cretion (as in planned acute POAW); and (6) In highly 
selected patients at high risk for surgery, the use of  some 
type of  compression garment (such as a girdle) is recom-
mended and attempts of  closure of  the musculofascial 
layers are contraindicated.

Treatment strategies and relationships of  acute 
POAW (intentional and unintentional) for the different 
clinical/therapeutic scenarios are summarized in Figure 1 
and Tables 1 and 2. However, the description of  different 
options do not lead to the definitive concept of  “how I 
do it” in each scenario because of  a lack of  a systematic 
approach (low level of  evidence) in the management of  
this serious and heterogeneous surgical problem. In addi-
tion, the use of  different techniques is still dependent on 
the individual surgeon’s decision and experience.

CONCLUSION 

We believe that in daily surgical practice, burst abdomen/

Acute POAW

Clinical/therapeutic scenario 1

Non-adherent bowel loops
/abdominal wall

< 2-3 wk
Without fistula

Suture, meshes (?)
Early definitive closure

Clinical/therapeutic scenario 2

Non-adherent bowel loops
/abdominal wall

< 2-3 wk
Without fistula
Suture, mesh

Early definitive closure

Clinical/therapeutic scenario 2

Partially non-adherent bowel loops
/abdominal wall

< 2-3 wk
Without fistula

NPWT, meshes, dynamic closure
Early progressive definitive closure

Clinical/therapeutic scenario 3

Partially non-adherent bowel loops
/abdominal wall

< 2-3 wk
Without fistula

NPWT, meshes, dynamic closure
Early progressive definitive closure

Clinical/therapeutic scenario 3

Frozen abdomen
>2-3 wk

Without fistula
Skin, NPWT, skin graft
Delayed closure (IH)

Clinical/therapeutic scenario 4

Frozen abdomen
>2-3 wk

Without fistula
Abdominal girdle

Delayed closure (IH)

Clinical/therapeutic scenario 4

Enteroatmospheric fistula
Individualized treatment

Clinical/therapeutic scenario 5

Enteroatmospheric fistula
Individualized treatment

Clinical/therapeutic scenario 6

Highly selected patients at high risk 
Conservative treatment

Intentional
acute POAW

(open abdomen)

Unintentional
acute POAW
(evisceration/

fascial dehiscence)

Incomplete
(intact skin)

Complete
(without skin cover)

Clinical/therapeutic scenario 1

Figure 1  Treatment strategies of acute postoperative open abdominal wall (intentional and unintentional) for the different clinical/therapeutic scenarios. 
POAW: Postoperative open abdominal wall; NPWT: Negative pressure wound therapy; IH: Incisional hernia.
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common challenge: closure of  the abdominal wall.
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