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A novel modification of negative pressure wound therapy 
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ABSTRACT

Introduct ion:  Enteroatmospheric fistula (EAF) is a serious postoperative 
complication encountered by surgeons all over the world. This condition brings 
upon a lot of physical, mental and emotional distress to the patients. The man-
agement of EAF is often multimodal and requires careful planning.

Aim:  We would like to report a case of EAF post laparotomy successfully treated 
with a novel technique of the standard negative-pressure wound therapy (NPWT).

Case  s tudy:  Our patient is a 58-year-old woman who developed an EAF after 
undergoing two laparotomies with bowel resections for colonic polyps. Her 
wound was assessed and she was deemed unsuitable for further surgeries due to 
her frail condition and the condition of the wound. We opted for a conservative 
treatment. She was then managed in our centre with NPWT dressings.

Resu l t s  and  d i scuss ion:  After undergoing multiple cycles of NPWT dress-
ings, the patient’s wound improved considerably with satisfying results. Her gen-
eral well being and septic parameters had improved. The NPWT assisted in the 
decrease in size and closure of the abdominal wound, allowing for easier isolation 
and handling of the fistula.

Conc lus ions :  NPWT has been proven to be a valuable and effective treatment 
in the management of complex abdominal fistulas. In patients who are not suit-
able for surgical closure, NPWT should be considered as an adjunct in the man-
agement of their wounds.
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1. INTRODUCTION

An enteroatmospheric fistula (EAF) is a rare but serious 
postoperative complication of a burst abdomen where there 
is a direct pathway of communication between the bowel 
and environment with the absence of surrounding skin.1 It 
is also known as an open abdominal fistula. Unlike entero-
cutaneous fistulae, EAFs have neither overlying soft tissue 
nor a real fistula tract, which reduces the likelihood of their 
spontaneous closure.1,2 EAFs often present a big challenge to 
the surgeon with regards to its management and the sub-
sequent rehabilitation of the patient. The increasingly wide-
spread use of open abdomen techniques for the initial treat-
ment of abdominal sepsis and trauma has led to the increase 
in the incidence of EAF. Various factors can contribute to 
the development of wound dehiscence. In this case, we be-
lieve an anastomotic leak itself was a main trigger. It sub-
sequently led to a stormy recovery complicated with acute 
renal failure, sepsis, and multiorgan dysfunction. Because of 
their clinical complexity, the proper management of enteric 
fistula requires a multidisciplinary team.

Negative-pressure wound therapy (NPWT) has been 
gaining popularity as an adjunct in the management of pa-
tients with EAF. Even NPWT is contraindicated in certain 
conditions, including the presence of malignancy within the 
wound, necrotic tissue, active bleeding, inadequate tissue 
perfusion, and severe infection. Additionally, NPWT is not 
recommended for cases involving unexposed anatomical 
structures, particularly anastomotic sites and underlying bo-
wel. Our technique, however, challenges this conventional 
limitation. We present a case of EAF treated successfully 
with a novel modification of the NPWT, avoiding the need 
for surgical intervention.

2. AIM

This article highlights the multimodal treatment strategy to 
treat EAF post laparotomy using NPWT.

3. CASE STUDY

Our patient is a 58-year-old woman who was referred from 
another centre after undergoing multiple surgeries for sus-
picious colonic polyps. She initially had a laparoscopic con-
verted to open total colectomy with ileorectal anastomosis. 
Post operatively she developed an anastomotic leak and un-
derwent a relaparotomy with end ileostomy and rectal stump. 
She had a stormy recovery in intensive care post operatively 
complicated with acute renal failure, sepsis, multi organ dys-
function and developed an EAF (Figure 1). After a few days 
in her treatment centre, she was then facing substantial fin-
ancial difficulties. The patient was then transferred to our 
centre for further management and care.

We continued with a third surgery for her which was 
a wound debridement, washout and vacuum dressing. 

Intraoperative findings noted bile contamination in laparo-
tomy wounds. We found a cocoon abdomen with a sloughy 
surface all over the wound. Intraoperatively, it was discovered 
that she had EAF with multiple openings at the open abdo-
men. We were then able to divert the opening of the EAF 
away from the open abdomen via a combination of Foley’s 
catheters and a modified milk bottle teat NPWT system 
(Figure 2). This prevents faecal contamination onto the open 
abdomen wound which can negatively affect the healing 
process.

After a total of 6 cycles of NPWT, her wound is healing 
well with healthy granulation tissue forming. Clinically, the 
patient has also improved as seen with better lab parameters 
and improving nutritional status. Her septic parameters 
such as her white cell count, and CRP are improving and we 
were able to wean her off inotropic support. The patient’s 
wound healed considerably with reasonable healing and de-
crease in size of the fistula. The open abdominal wound has 
decreased in size and can be managed with simple gauze and 
normal saline dressing. At the time of writing, the patient’s 
EAF is now drained and diverted from the open abdominal 
wound with a simple corrugated sheet drain.3 The midline 
abdominal wound that was left open previously was then 
able to be closed with secondary suturing, providing a more 
cosmetically satisfying result.

Figure 1. There was a huge defect from previous 
laparotomy wound with exposed small bowel openings 
and presence of bilious discharge suggestive of an EAF.
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4. RESULTS AND DISCUSSION

EAF poses a large challenge for surgeons as it requires me-
ticulous planning and complex wound management tech-
niques.3 The fundamental pillars for fistula, initially de-
scribed by Chapman, can be characterised by the SOWATS 
acronym: management of the septic condition, optimisation 
of the nutritional status, surgical wound care, fistula ana-
tomy, right timing for surgery, and Surgical strategy.1 By ad-
opting this strategy, EAF mortality was reduced from 40% 
down to 15%.4 The management strategy in EAF should in-
clude temporary local control of effluent to prevent spillage 
of enteric contents on the surrounding tissues, good nutri-
tional support, and optimisation of the patient for a major 
and complex surgeries.5

Local control and containment of contamination is dif-
ficult for EAF as it is hard to apply an effective collective 
system such as an ostomy bag around the wound. The constant 

leakage of bowel effluents onto the surrounding granulation 
tissue can present wide variation of adverse effects such as 
worsening infections and the formation of new fistulas.6 In 
this patient, we manage to circumvent this issue by placing 
a baby bottle nipple VAC around the EAF and passing a cath-
eter through the tip of the nipple. This helps to ensure that 
effluent spillage onto surrounding granulation tissue is kept 
to a minimum and the wound bed is kept as clean as possible. 
Furthermore, we also adopted a multidisciplinary whole pa-
tient approach in the management of this patient. She was 
started on parenteral nutrition in order to boost her nutri-
tional status which will then aid in wound healing and res-
olution of the fistulas.

Despite advances in perioperative care and nutritional 
support, the mortality of EAFs remains in the range of 15 to 
30%.4 In more recent years, the use of negative pressure 
wound therapy for the resolution of enteric fistulas improved 
the outcomes, so patients can be successfully treated with 

Figure 2. The bilious contamination created by the EAF was controlled by inserting Foley’s catheter into the small 
bowel openings (A). The schematic diagram showed a combination of Foley’s catheters, modified milk bottle teat 
and polyurethane ether sponge to create a functional NPWT (B). The final result of the NPWT (C). The EAF defect 
had shrunken remarkably after a few cycles of NPWT (D).
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a non-operative approach, further reducing the mortality 
and morbidity associated with open abdominal surgeries.5

NPWT uses the application of negative pressure through an 
abdominal sponge to remove fluid and infectious material 
away from the surgery wound. In cases where the abdomen 
is left open post operatively, the NPWT system consists of 
a sterile abdominal sponge with overlying fenestrated plastic 
covering which is fitted inside the peritoneal cavity covering 
the abdominal contents. Next, another sponge is applied ac-
cording to the size of the wound. The final layer consists of 
an adherent dressing over the sponge and a tubing which 
connects to a portable suction device. In this patient, we 
were able to avoid another laparotomy by utilising the prin-
ciples of NPWT. A conservative approach was then success-
fully adopted in the treatment course of this patient.

The NPWT system has many proven benefits over con-
ventional dressing methods. NPWT has been proven to pro-
mote faster wound healing as well as reduce exudates and 
edema, improving the viability of the wound bed. In recent 
years, NPWT has been gaining traction and popularity in 
the management and dressing of the open abdomen and 
healing by secondary intention. However, it is also import-
ant to note that the NPWT system too has its disadvantages 
such as bleeding, prolonged hospital stay, skin irritation and 
increased care complexity due to the nature of NPWT. NPWT 
has also been explored as a preventive measure in certain cases. 
It can help reduce surgical site infections, particularly in high-
risk patients, minimise seroma and haematoma formation by 
managing post-surgical drainage, and improve wound healing 
by enhancing blood flow and oxygenation. However, NPWT 
is not suitable for all patients, especially those with poor tissue 
perfusion, active infections, or exposed vital structures. Its 
cost-effectiveness and long-term benefits as a prophylactic tool 
are still being studied, and more research is needed to estab-
lish standardised guidelines for its use.

5. CONCLUSIONS

(1) NPWT can be used to manage EAF in patients who are 
not suitable for surgical intervention, promoting wound 
healing and reducing morbidity.

(2) Innovative NPWT techniques, such as using a baby 
bottle nipple and Foley’s catheter to divert effluent, help 
prevent contamination and enhance healing.

(3) Successful EAF management requires a holistic approach, 
including infection control, nutritional optimisation, and 
wound care, as outlined by the SOWATS strategy.
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