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c A S E  R E P O R t S

An enteric fistula that occurs in an open abdomen is called an enteroatmospheric fistula (EAF) and is 
the most challenging complication for a surgical team to deal with. The treatment of EAF requires 
a multidisciplinary approach. First of all, sepsis has to be managed. Any fluid, electrolyte and meta-
bolic disorders need to be corrected. Oral intake must be stopped and total parenteral nutrition intro-
duced. The control and drainage of the effluent from the fistula is a separate issue. Since there are no 
fixed algorithms for the treatment of EAF, surgeons need to develop their own, often highly unconven-
tional solutions.
We present the case of a 24-year-old man who developed enteroatmospheric fistula after laparotomy 
and relaparotomy due to acute necrotic pancreatitis. Both the laparostomy and the fistula were suc-
cessfully managed using modified negative pressure wound therapy. The literature regarding this 
issue was also reviewed.
Key words: enteroatmospheric fistula, negative pressure wound therapy, dressing, open abdomen, 
laparostomy

An enterocutaneous fistula (ECF), espe-
cially one that affects the small bowel is invari-
ably challenging for the surgeon and consti-
tutes a huge problem for the patient, not only 
physically but also mentally and socially. In-
testinal fistulae in the open abdomen, i.e. 
within the laparostomy are called enteroatmo-
spheric fistulae (EAFs) and are particularly 
problematic.

Appropriate control of the fistula output and 
the fact that regular stoma equipment may not 
be used are greatly challenging.

Negative pressure wound therapy (NPWT) 
or vacuum assisted closure (VAC) is a system 
that has revolutionised contemporary medi-
cine. Initially, this system was used primarily 
in the management of chronic leg ulcerations, 
diabetic foot ulcers and bedsores; however, new 
indications continue to emerge (1, 2, 3). Anal-

yses have shown that NPWT was used most 
frequently in open abdomen management dur-
ing the last decade (4). It is therefore hardly 
surprising that VAC is being used in the man-
agement of enteroatmospheric fistula, a com-
plication of laparostomy (5).

We present the case of a 24-year-old man 
who developed enteroatmospheric fistula after 
laparotomy and relaparotomy due to acute 
necrotic pancreatitis. Modified NPWT was 
successfully used for fistula management in 
this patient.

CASE REPORT

The patient was admitted to the general 
surgery department due to severe abdominal 
pain. The patient reported suffering from an 
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abdominal injury several days earlier while 
under the influence of alcohol. Computed to-
mography revealed haemotoma or infiltration 
in the pancreatic tail and spleen pedicle. 
Laboratory tests revealed severe anaemia and 
elevated levels of inflammation markers. The 
patient was qualified for exploratory laparo-
tomy which revealed partial necrosis in the 
body and tail of the pancreas, with a large 
inflammatory infiltration in the splenic cavity 
and pancreatic tail that could not be dissected. 
Following partial necrectomy, a flow drain was 
inserted in the infiltration area with two drains 
and a several-hour heated saline infusion each 
day. After five days, due to increasing symp-
toms of infection and lack of improvement in 
imaging tests of the abdomen, the patient was 
qualified for relaparotomy; partial necrectomy 
of pancreatic tissue was performed once again 
and the flow drain was maintained. As before, 
the abdominal wound was closed with a slow-
resorbing continuous loop suture. Flow drain-
age was continued. Within seven days of re-
laparotomy, spontaneous wound dehiscence 
without eventration was observed. The base 
of the wound was covered with granulation 
tissue. At that time, the wound was covered 
with a hydrocolloid dressing. The wound did 
not show signs of infection. After another five 
days (18th day of hospitalisation), small 
amounts of intestinal/biliary matter were 
found in the lower edge of the wound where a 
spontaneous enteroatmospheric fistula approx. 
2-3 mm in diameter developed (fig. 1). RTU 
total parenteral nutrition was implemented 
via the central route that was adjusted to the 
patient’s energy demand. Initially, there were 

small amounts of effluent from the fistula 
(about 50 ml/day) and control was gained over 
the fistula with regular dressings once oral 
nutrition was completely eliminated. However, 
output increased significantly over the next 4 
days (to about 200-250 ml/day). On the 25th 
day of hospitalisation, an NPWT dressing was 
inserted and an attempt was made at reducing 
the wound surface.

During the surgery, skin flaps were dis-
sected with small amounts of subcutaneous 
tissue from the upper part of the wound and 
closed with a single suture; this way, the 
wound was reduced by about 30%. Subse-
quently, a modified vacuum dressing was 
placed as proposed by Pepe et al.

A black-coloured foam (VivanoMed Foam, 
Hartmann) was cut in the shape of the missing 
skin surface. The bottom part of the foam 
which was in contact with the wound was 
covered with polyurethane foil (Hydrofilm, 
Hartmann). Subsequently, cults were made in 
multiple places of the foil using a scalpel blade. 
Three Nelaton drains the length of the foam 
were inserted through the foam at the fistula 
opening. The NPWT port was placed above the 
drains. Continuous pressure of 60 mm Hg was 
used (fig. 2, 3, 4) (6).

Fig. 1. Laparostomy covered with granulation tissue; 
enteroatmospheric fistula visible in the lower edge of 

the wound

Fig. 2. NPWT foam with a polyurethane film backing 
on the bottom and penetrating drains

Fig. 3. Prepared NPWT foam over the wound
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The dressing was changed every 2-3 days 
and parenteral nutrition was continued. Fis-
tula output reduced to about 100 ml/day.

After 14 days of negative pressure therapy 
(39th day of hospitalisation), the patient under-
went further surgery where, once again, skin 
flaps were dissected on both sides of the wound 
and brought together as close as possible. At 
the same time, a small half-moon-shaped flap 
was dissected and moved over the navel so as 
to achieve a surface area of unchanged skin 
required to attach an ostomy pouch (fig. 5). The 
wound was once again covered with a modified 
NPWT dressing as proposed by Pepe which 
was changed every 2 days.

After the subsequent 10 days, the skin flaps 
bonded and the wound was almost completely 
closed. Fistula output remained at approx. 100 
ml/day. An ostomy pouch sealed with paste 
could be attached. Oral nutrition was reintro-
duced, increasing the fistula output to 200 ml/
day. Minimal inflammation was observed 
around the stoma (fig. 6). On the 60th day of 
hospitalisation, the patient was discharged 

Fig. 4. Port located directly above the drains 
penetrating to the fistula

from hospital and referred to the nutritional 
therapy clinic.

DISCUSSION

The challenges of intestinal fistulae (and 
attempts at managing these) have been pres-
ent since ancient times. Nearly 2500 years ago, 
Susruta described the treatment of ECF that 
comprised its dissection and subsequent man-
agement with severed ant heads (7). However, 
with the exception of individual cases, mortal-
ity among these patients was nearly 100% 
until the 1960s (7). It was not until the ad-
vancement of modern medicine, especially due 
to the achievements of Dudric in the field of 
parenteral nutrition, that many patients were 
given the chance to survive and heal (8). An-
other milestone development occurred in the 
1990s when Rotondo presented a new concept 
in traumatology: damage control surgery. With 
this new philosophy, the issues of the open 

Fig. 6. Patient’s wound on the day of discharge from 
hospitalFig. 5. Skin plasty: rotation flaps
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abdomen, including a new type of fistula: en-
teroatmospheric fistula, became more and 
more common (7, 9).

The frequency of EAF within laparostomy 
largely depends on the initial indications for 
an open abdomen. In trauma patients, the oc-
currence of this complication ranges from 2 to 
25%, in patients with severe septic peritonitis, 
20-25%, and in patients with acute pancreati-
tis with concomitant infected necrosis, even up 
to 50% (10). Clinical EAFs are most common 
in the first week of open abdomen treatment. 
EAFs may be classified according to location 
(proximal/distal and superficial/deep), as well 
as the amount of effluent (low-output: < 200 
ml/day, moderate-output: 200–500 ml/day, and 
high-output: > 500 ml/day) (11, 12). Deep EAFs 
drain intestinal matter into the peritoneal 
cavity, causing septic infection. In such cases, 
immediate surgery is necessary to isolate the 
peritoneal cavity from the uncontrolled leak-
age (13). Superficial fistulae, on the other hand, 
drain matter within the granulating wound of 
a “frozen abdomen”. These fistulae occur pri-
marily due to environmental or mechanic in-
jury of an uncovered intestinal loop or are a 
transformed, controlled deep fistula. Superfi-
cial fistulae are not life-threatening, but inter-
fere with the process of healing laparostomy 
(14). Contrary to enterocutaneous fistulae, 30% 
of which spontaneously close in appropriate 
conditions (11), cases of spontaneous EAF 
healing are virtually non-existent (15).

EAFs are a huge challenge for the medical 
team and require a multidisciplinary ap-
proach. First of all, sepsis has to be managed. 
Any fluid, electrolyte and metabolic disorders 
need to be corrected. Oral intake must be 
stopped and total parenteral nutrition intro-
duced. Due to hypercatabolism as well as the 
losses caused by the laparostomy and fistula, 
appropriate calorie, protein, vitamin and mi-
croelement supplies must be ensured. Proton 
pump inhibitors, somatostatin or its analogue, 
octreotide may be used to reduce output via 
the gastrointestinal mucosa, thereby reducing 
fistula output.

The control and drainage of the effluent 
from the fistula is a separate issue. There are 
two possible solutions. The first carries a large 
risk of failure and consists in attempting to 
close the EAF, the second – in transforming 
the fistula in a stoma. There are single reports 
of direct fistula closure. Sarfeh and Jakowatz 

suggest that in the case of small bud fistulae, 
the edges should be refreshed, closed with a 
suture, and the suture line should subse-
quently be covered with biological material 
such as a medium-thickness skin graft or acel-
lular dermal matrix (AlloDerm). The authors 
report that this procedure has an effectiveness 
rate of 50% and highlight that it is not associ-
ated with any additional risk for the patient 
and may be repeated. (16) Using a similar 
procedure, Jamshidi and Schecter managed to 
heal 5 out of 7 fistulae (71%), although an 
average of 4 attempts per patient were re-
quired (17).

Since there are no fixed algorithms for the 
treatment of EAF, surgeons need to develop 
their own, often highly unconventional solu-
tions. Authors from Ankara report a case 
where they plugged the opening of an enteroat-
mospheric fistula with a silicone disc. The 
elastic disc was attached to a rubber band with 
a thread, and inserted in the fistula opening. 
All of these elements were suspended on an 
aluminum scaffolding over the patient’s abdo-
men. Once the plug was inserted, fistula output 
stopped. After 10 days, the scaffolding was 
eliminated and the size of the fistula was sig-
nificantly reduced. The disc on the thread was 
maintained in place in the EAF and the lap-
arostomy was additionally reinforced with 
NPWT. After about 2 months the wound was 
virtually healed; the thread was cut and the 
silicone plug was found in the stool 3 days 
later (18).

As mentioned earlier, the key issue in the 
treatment of EAF patients is isolating the 
peritoneal cavity or granulation surface of the 
laparostomy from the intestinal matter dis-
charged from the fistula. To this end, a num-
ber of different methods have been developed. 
One of these was developed by Subramaniam 
et al. and is called a floating stoma. In this 
method, a plastic foil is sewed in between the 
edges of the wound and the fistula opening. 
This way, the viscera are isolated while an 
ostomy pouch may be attached above the EAF 
(13).

Intubation of the fistula with a drain is a 
highly controversial method. Some authors 
believe that it is absolutely prohibited, espe-
cially in the case of deep fistulae (11, 19), be-
cause it does not guarantee appropriate tight-
ness and may additionally expand the EAF 
opening. Meanwhile, others report cases where 
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a Malecot catheter was successfully used, es-
pecially in combination with NPWT or when 
tunnelled (20) using a pedicle flap (21).

Many surgeons use various modifications 
of vacuum therapy for fistula management. 
Layton et al. proposed a method where VAC 
was used with a silicone baby pacifier. The 
pacifier combined with a Foley catheter al-
lowed to pass intestinal matter while NPWT 
secured the laparostomy. Other methods use 
tunnels made of syringes, barrier rings or se-
cured NPWT foams that are additionally 
sealed with paste (21, 22).

It is worth highlighting the evolution of 
vacuum therapy with regard to intestinal fis-
tulae: once contraindicated, it is now a widely 
used method.

The last decade has seen a new concept: 
endoluminal negative pressure wound therapy 
(E-NPWT or endo-VAC). To date, endo-VAC 
has been successfully used to treat perfora-
tions, fistulae, and esophageal, gastric, duode-
nal and rectal anastomotic leakage. Impor-
tantly, the healing rate reaches 80-90% de-
pending on the aetiology and location. The high 
effectiveness of this method and further ad-
vancements in endoscopy and vacuum therapy 
give hope for wider use of E-NPWT in the fu-
ture (23).

In our patient, we used the method pro-
posed by Pepe et al. (6). Continuous, controlled 
drainage of matter from the fistula via drains 
in a foam allowed to avoid the highly chal-
lenging phenomenon of spreading over and 
irritating the adjacent tissues. As a result, 
the wound could be healed quickly by moving 

skin flaps. The perforated polyurethane film 
backing (made e.g. of surgical foil) on the bot-
tom of the foam is an economic way of protect-
ing the intestinal conglomerate covered with 
granulation tissue that allows to avoid expen-
sive commercial solutions. The authors recom-
mend that the pressure used be 50-75 mm Hg. 
Higher values cause the pores in the foam to 
close which further impedes drainage of the 
wound exudate and fistula effluent. An Italian 
team used this method to treat 4 ECF patients 
and 4 EAF patients. All enterocutaneous fis-
tulae and one enteroatmospheric fistula 
closed (6).

SUMMARY

Many authors highlight the fact that pre-
vention is the best therapeutic strategy with 
regard to EAF. Unfortunately, the desired 
results are not always achieved (11, 17, 24). 
The case we present here as well as the dis-
cussed papers prove that a number of different 
techniques may be combined with NPWT, 
yielding appropriate management of laparos-
tomy with fistula. Control over the discharged 
intestinal matter improves the conditions for 
the open abdomen to heal and provides the 
opportunity to place skin grafts, rotation flaps, 
or use other reconstructive surgery techniques. 
Enteroatmospheric fistula is ultimately trans-
formed into enterocutaneous fistula, and the 
latter may eventually be closed within a longer 
period of time (several to sometimes 10+ 
months) (11, 24).
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