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Wound dehiscence is a surgical complication in which the wound ruptures along the surgical suture 
with abdominal cavity bowel displacement. It is observed in 0.2-6% of operated patients. The extensive 
wound is a gateway for infection. Moreover, increased secretion of serous fluid induces a hygienic 
problem and may lead to secondary skin infections or bedsores. The negative pressure wound therapy 
(NPWT) system is an innovative therapeutic method. It perfectly executes the TIME strategy, receiv-
ing more and more recognition.
The study presented a case of a 62-year old male patient after several consecutive wound dehiscence 
episodes who was primarily treated for rectal cancer by means of low anterior resection of the rectum. 
Due to acute respiratory insufficiency after several operations, wound necrosis with dehiscence was 
observed. Considering the high risk of perioperative death we abandoned surgical treatment and in-
troduced conservative management using negative pressure wound therapy until the patient’s health 
improved. Literature regarding the above-mentioned issue was also reviewed.
Key words: wound dehiscence, negative pressure wound therapy, dressing, open abdomen, laparo-
tomy

Eventration, which is the dehiscence of the 
abdominal cavity integuments along the entire 
length or part of the postoperative wound with 
displacement of the bowels outside the abdom-
inal cavity is a complication observed in 0.2-6% 
of operated patients. Factors contributing to 
poor wound healing, include: patient age (>65 
years), male gender, hypoalbuminemia, emer-
gency surgery, the length of the wound exceed-
ing 10 cm, wound infection, intraabdominal 
infection, lung diseases, circulatory insuffi-
ciency, obesity, neoplastic disease, ascites, 
chronic steroid therapy, prolonged postoperative 
paralytic ileus, diabetes mellitus, and jaundice 
(1). An extensive wound is the gateway to infec-
tion, one often may observe extensive fluid secre-
tion, which might induce a hygienic problem 
and lead to secondary skin infections and bed-
sores. Another problem consists in integumen-
tal shrinkage, which leads to wound enlarge-
ment and wound closure difficulties (2). The 

method of choice consists in surgical abdominal 
cavity closure with peritoneal control.

NPWT (Negative Pressure Wound Therapy) 
is a new method of treating wounds considered 
as one of the most innovative wound treatment 
methods, perfectly fitting with the modern 
TIME strategy (3, 4). The term “vacuum” is 
used in physics to determine the situation 
where the pressure in the closed system is 
lower than that surrounding it. The system 
used for wound treatment comprises polyure-
thane foam or gauze, which after being covered 
by foil using a set of drains connected to a 
mechanical suction unit leads to negative 
wound pressure (5). Therefore, excessive 
wound exudate is discharged by means of a 
closed system to a separate container. The 
above-mentioned is responsible for faster 
wound healing. Direct control of the pressure 
facilitates wound debridement and prepares 
for its closure. The negative pressure wound 
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therapy system is responsible for excessive 
exudate discharge and wound debridement 
from necrotic tissues, stimulates granulation 
tissue growth, improves blood circulation 
within the wound, and prevents cross-infec-
tions by means of the closed system. Thanks 
to the removal of toxins and reduced bacterial 
colonization, one may observe smaller wound 
swelling (6, 7). Negative pressure wound 
therapy systems support acute and chronic 
wound healing, 2-4 stage bedsores, according 
to the NPUAP scale, diabetes foot, poorly heal-
ing postoperative wounds, burn wounds, as 
well as skin and tissue grafts (8).

The study presented a case of a patient 
treated many times in our department, due to 
abdominal cavity eventration.

CASE REPORT

A 62-year old male patient was admitted to 
our department for surgical treatment with 
diagnosis of rectal adenocarcinoma. The pa-
tient had a history of arterial hypertension. 
The physical examination showed abdominal 
obesity (BMI – 33 kg/m2). The patient was 
subject to an anterior resection of the rectum 
with complete excision of the mesorectum and 
end-to-end anastomosis. During the postop-
erative period the patient was on parenteral 
nutrition for a period of 6 days. On the 7-th 
day after surgery we observed a serous leakage 
from the lower pole of the wound from which 
a sample was collected for bacteriological ex-
amination. The patient was discharged from 
the hospital on the 10-th postoperative day 
with recommendations for daily wound lavage 
using lavaseptic and typical metronidazole 
administration. During the control visit after 
5 days at home the patient additionally re-
ceived ampicillin, according to the antibio-
gram- the postoperative wound serous exudate 
was still present. During ampicillin adminis-
tration the patient complained of hiccups. Four 
days thereafter (18-th postoperative day) the 
patient was admitted to the department, due 
to eventration. The abdominal plain film 
showed no signs of ileus, the abdominal ultra-
sound-no fluid presence. Morphology, TP and 
basic biochemical parameters were within 
normal limits. During the preparation of the 
patient for surgery bronchial gastric content 
aspiration was observed. The intraoperative 

examination revealed muscular fascia dehis-
cence of approximately 5 cm with incarceration 
of a single loop of the small intestine. Abdomi-
nal cavity control revealed no pathologies. The 
fascia was closed by means of a monofilament 
continuous loop suture (100% tissue mainte-
nance after 14 days and 50% after 90 days 
since implantation). After surgery the patient 
returned to the Department of Surgery.

During the first postoperative day, eventra-
tion was once again observed. The patient 
underwent surgery. The peritoneum and fascia 
were supplied by means of monofilament inter-
rupted non-absorbable sutures. Additionally, 
the abdominal cavity integuments were closed 
using anti-eventration sutures. After surgery 
the patient required mechanical ventilation at 
the ICU, due to respiratory insufficiency. Since 
the first day after surgery we observed serous 
leakage from the wound. Three days after 
surgery marginal necrosis of the abdominal 
integuments was observed. The patient con-
tinued to be on mechanical ventilation with 
acute respiratory insufficiency and pneumonia. 
During hospitalization at the ICU a third 
eventration episode was observed (fig. 1). Due 
to the patients’ severe condition and inability 
to close the abdominal wall conservative 
therapy was implemented (wound lavage with 

Fig. 1. Abdominal cavity integuments at the ICU

 - 10.1515/pjs-2016-0008
Downloaded from PubFactory at 08/02/2016 05:19:42PM

via free access



594 P. W. Trzeciak et al.

lavaseptic, mechanical compression, surgical 
drapes, cummerbund). After 31 days of hospi-
talization the patient was referred to the De-
partment of Surgery with symptoms of sig-
nificant eventration (fig. 2). The decision con-
cerning negative pressure wound therapy was 
undertaken. The dressing sponge was soaked 
in Octenilin, prior to being placed in the 
wound. Cultures from the wound were col-
lected every 10-14 days. During the initial 10 
days of hospitalization the patient received 
intravenous ertapenem. Following antibiotics 
according to the antibiogram. Initial treatment 
applied constant 140 mm Hg pressure. The 
dressing was additionally compressed using 
surgical drapes and a cummerbund. Dressings 
were changed every 2 days. From the 8-th day 
variable pressures were used: 120 mm Hg for 
a period of 4 minutes, followed by 30 mm Hg 
for 2 minutes (fig. 3). The patient remained on 
continuous parenteral nutrition. After 21 days 
of negative pressure wound therapy, one ob-
served wound debridement, smaller width, and 
granulation tissue growth (fig. 4).

Since the beginning of the first hospitaliza-
tion the patient lost 10 kg. The decision con-
cerning surgical intervention was undertaken. 
After wound debridement and wide dissection 
of the edges of the fascia OmyraMesh® was 
implanted (20x30 cm in size) using continuous, 
non-absorbable monofilament sutures. Addi-
tionally, interrupted sutures were used to fix 
the mesh to the edges of the prepared muscu-
lar fascia. The skin was then sutured over the 
implanted mesh. Two Redon suction drains 
were left between the mesh and skin. During 
the postoperative period we observed pleural 
fluid in the subcutaneous tissue. Cultures 

Fig. 2. Abdominal cavity integuments upon admission 
to the department of general surgery

Fig. 4. Abdominal cavity integuments 21 days since 
the implementation of NPWT

Fig. 3. Abdominal cavity integuments 11 days since 
the implementation of NPWT

showed no bacterial flora growth. The exudate 
was treated by means of negative pressure 
dressings, placing a drain between the sutures 
to the subcutaneous tissue, and placing a 
negative pressure sponge over the drain. The 
fluid compartment was subjected to lavage 
twice daily using lavaseptic. The dressing was 
connected to continuous suction of 100 mm Hg. 
Fourteen days after surgery exudate symp-
toms regressed. Eighty days since the first 
episode of eventration the patient was dis-
charged from the hospital in good general 
condition with a healed wound (fig. 5).

DISCUSSION

Inability to close the fascia during laparo-
tomy results in laparostomy, the so-called 
“open abdomen”. The above-mentioned meth-
od is applied in case of severe septic peritonitis, 
after decompensated laparotomy in case of 
patients with the intra-abdominal compart-
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ment syndrome, or in case of trauma surgery 
(damage control). Another common cause of 
laparostomy is postoperative wound dehis-
cence with fascia necrosis rendering impossible 
tension-free closure, forcing the surgeon the 
leave the abdominal cavity open (9).

Treatment and proper supply of patients 
with an open abdomen is quite a challenge. 
This is associated with massive fluid loss, high 
risk of infection, peritoneal perforation, mul-
tiorgan failure and death. Moreover, prolonged 
abdominal cavity decompensation might lead 
to intestinal adhesions, fistula development, 
fascia atrophy, and massive postoperative 
hernias requiring complex reconstruction of 
the abdominal cavity walls (10, 11, 12).

Since 1979, when first “packing” was de-
scribed in the treatment of an open abdomen, 
therapeutical possibilities have significantly 
evolved. Until now, several different abdomi-
nal cavity closure techniques have been de-
scribed: Bogota Bag, Witmann patch, mesh 
and “zipper” implantation, as well as the 
negative pressure wound therapy system (13). 
Analysis showed that negative pressure wound 
therapy was the most frequently used method 
in the last decade (14).

The use of negative pressure during lap-
arostomy was initiated by Brock, Baker and 
Burns in the mid nineties of the past century 

Fig. 5. Abdominal cavity integuments 21 days after 
mesh implantation and abdomen closure

(15). Their dressing, the so-called „vacuum 
pack” consists of three layers. The first layer, 
being most profound is composed of a polyeth-
ylene film, perforated in several places by 
means of a scalpel, covering the visceral or-
gans, protecting their adherence to the perito-
neum. The middle layer consists of a soaked 
gauze comprising drains connected to the 
vacuum system. It is essential that the middle 
layer does not come in contact with the bowels, 
thus reducing the possibility of fistula develop-
ment. The top layer is an adhesive foil tightly 
covering the dressing (16). Further develop-
ment of the „vacuum pack” concept is the pres-
ence of NPWT dressings. The surgical gauze 
was replaced by a special polyurethane sponge. 
What’s more a drainage system and dedicated 
pump maintaining proper pressure values 
discharging excessive exudate from the peri-
toneal cavity were elaborated. Not many stud-
ies compared “vacuum pack” with NPWT. 
Numerous studies and systemic reviews often 
categorized the above-mentioned as negative 
pressure techniques (14). The largest prospec-
tive study was conducted in 20 American 
trauma centers comprising 280 patients. The 
study showed that the use of the negative pres-
sure wound therapy system is associated with 
a greater percentage of primary fascial closure 
(69% vs 51%) and lower mortality, as compared 
to Baker’s technique (12). The above-men-
tioned observation was confirmed by Frazee et 
al., although their study comprised fewer pa-
tients (17). Differences in mortality can be 
explained by the more effective discharge of 
exudate from the peritoneal cavity along with 
proinflammatory cytokines, thereby, increas-
ing blood flow through the wound and me-
tabolites discharge, and thus, rarer occurrence 
of multiorgan failure (18). The above-men-
tioned hypothesis was confirmed by studies 
undertaken on animals (19), however, clinical 
observations are not as conclusive and require 
further verification.

Despite its usefulness in the management 
of laparostomy, NPWT is not free from com-
plications. A frequent and complicating treat-
ment technique consists in the development of 
an intestinal fistula. Their is no clear evidence 
that the use of negative pressure therapy di-
rectly favors fistula development (20, 21). It is 
worth mentioning that such complications oc-
cur in all techniques, considering laparostomy 
supply (14). The frequency of intestinal fistulas 
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during the use of NPWT ranges between sev-
eral and more than 60% (22).

The relevance of negative pressure in the 
treatment of abdominal cavity eventration, 
based on literature data is hard to evaluate. 
First of all, eventration is a rare indication for 
the treatment by means of the open abdomen 
technique, since in many cases primary wound 
closure is possible (23). Thus, patients with 
eventration were rarely included in studies, 
and even if, comprised a small percentage of 
overall patients. Additionally, patient groups 
were very heterogenous in terms of the tech-

nique applied for temporary closure af ab-
dominal integuments, as well as their general 
condition (14). It should also be noted that 
these patients required laparostomy, due to 
the extensive pathology of the postoperative 
wound. Thus, primary closure of the fascia 
might be rarely achieved and mesh implanta-
tion or reconstructive procedures might prove 
necessary (9, 23, 24). Moreover, the duration 
of NPWT in these patients is much longer, 
averaging approximately 6 weeks (18), as 
compared to post-injury patients in the Su-
liburk study amounting to 18 days (25).

REFERENCES

1. Khorgami z, shoar s, laghaie b et al.: Prophy-
lactic retention sutures in midline laparotomy in 
high-risk patients for wound dehiscence: a rando-
mized controlled trial J surg res 2013; 180: 
238-43.
2. banasiewicz t, malinger s, zieliński m i wsp.: 
Terapia podciśnieniowa w leczeniu ran – przegląd 
literatury i wieloośrodkowe doświadczenia własne. 
Pol Przegl Chir 2010; 82: 762-782.
3. Jawień a, szewczyk mt, Kaszuba a et al.: Gu-
idelines for the management of chronic venous leg 
ulceration. recommendations of a multidisciplina-
ry expert group. leczenie ran 2011; 8: 59-80.
4. walczak Da, Jaguścik r, Porzeżyńska J et al.: 
Negative Pressure Wound Therapy in the treat-
ment of a large chronic venous leg ulceration – as 
a perfect method for quick wound bed preparation 
and support for skin grafts healing. negative Pres-
sure wound therapy 2014; 1: 81-85.
5. bobkiewicz a, banasiewicz t, ledwosiński w et 
al.: Medical terminology associated with Negative 
Pressure Wound Therapy (NPWT). Under-standing 
and Misunderstanding in the field of NPWT. ne-
gative Pressure wound therapy 2014; 1: 69-73.
6. banasiewicz t: NPWT Sentenced to Success 
negative Pressure wound therapy 2014; 1: 1-4.
7. walczak Da, Jaguścik r, Porzeżyńska J et al.: 
Large venous ulcers treated with negative pressu-
re wound therapy – case report. negative Pressure 
wound therapy 2014; 1: 81-85.
8. Krokowicz l, borejsza-wysocki m, mackiewicz J 
et al.: 10 years of negative pressure wound therapy 
(NPWT). negative Pressure wound therapy 2014; 
1: 27-32.
9. Kleif J, Fabricius r, bertelsen Ca et al.: Promi-
sing results after vacuum-assisted wound closure 
and mesh-mediated fascial traction. Dan med J 
2012; 59: A4495.
10. Campbell a, Chang m, Fabian t et al.: Mana-
gement of the open abdomen: from initial operation 
to definitive closure. am surg 2009; 75: S1-22.

11. malbrain ml, Cheatham ml, Kirkpatrick a et 
al.: Results from the International Conference of 
Experts on Intra-abdominal Hypertension and 
Abdominal Compartment Syndrome. I. Definitions. 
intensive Care med 2006; 32: 1722-32.
12. Cheatham ml, Demetriades D, Fabian tC et 
al.: Prospective study examining clinical outcomes 
associated with a negative pressure wound therapy 
system and Barker’s vacuum packing technique. 
world J surg 2013; 37: 2018-30.
13. wild t, staettner s, lechner P et al.: Expirien-
ce with Negative Pressure Therapy in Temporary 
Abdominal Closure of Patients with Secondary 
Peritonitis. negative Pressure wound therapy 
2014; (1): 33-38.
14. Quyn aJ, Johnston C, hall D et al.: The open 
abdomen and temporary abdominal closure systems 
– historical evolution and systematic review. Colo-
rectal Dis 2012; 14: e429-38.
15. brock wb, barker DE, burns rP: Temporary 
closure of open abdominal wounds: the vacuum 
pack. am surg 1995; 6: 30-35.
16. barker DE, Kaufman hJ, smith la et al.: Va-
cuum pack technique of temporary abdominal 
closure: a 7-year experience with 112 patients. j 
trauma 2000; 48: 201-07.
17. Frazee rC, abernathy sw, Jupiter DC et al.: 
Are commercial negative pressure systems worth 
the cost in open abdomen management? J am Coll 
surg 2013; 216: 730-33.
18. heller l, levin sl, butler CE: Management of 
abdominal wound dehiscence using vacuum assi-
sted closure in patients with compromised healing.
am J surg 2006; 191: 165-72.
19. morykwas mJ, argenta lC: Nonsurgical 
modalities to enhance healing and care of soft 
tissue wounds. J south orthop assoc 1997; 6: 
279-88.
20. shaikh ia, ballard-wilson a, yalamarthi s et 
al.: Use of topical negative pressure in assisted 
abdominal closuredoes not lead to high incidence 

 - 10.1515/pjs-2016-0008
Downloaded from PubFactory at 08/02/2016 05:19:42PM

via free access



597Eventration and „open abdomen” with negative pressure therapy 

of enteric fistulae. Colorectal Dis 2010; 12: 
931-34.
21. banasiewicz t, Cybułka b, iqbal a et al.: Cli-
nical and Economic Benefit of Negative Pressure 
Wound Therapy in Treatment of the Open Abdo-
men. negative Pressure wound therapy 2014; 1: 
39-47.
22. Caro a, olona C, Jiménez a et al.: Treatment 
of the open abdomen with topical negative pressu-
re therapy: a retrospective study of 46 cases. int 
wound j 2011; 8: 274-79.

23. abbott DE, Dumanian Ga, halverson al: Ma-
nagement of laparotomy wound dehiscence. am 
surg 2007; 73: 1224-27.
24. howdieshell tr, Proctor CD, sternberg E et al.: 
Temporary abdominal closure followed by definiti-
ve abdominal wall reconstruction of the open ab-
domen. am J surg 2004; 188: 301-06.
25. suliburk Jw, ware Dn, balogh z et al.: Vacu-
um-assisted wound closure achieves early fascial 
closure of open abdomens after severe trauma. j 
trauma 2003; 55: 1155-60.

Received: 11.06.2015 r. 
Adress correspondence: 97-400 Bełchatów, ul. Czapliniecka 123 
e-mail: trzeciak@mp.pl

 - 10.1515/pjs-2016-0008
Downloaded from PubFactory at 08/02/2016 05:19:42PM

via free access


