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ABSTRACT

Background. Enteroatmospheric fistulas (EAF) that occur during the use of the “open
abdomen” surgical tactics are a complex surgical pathology with a high mortality
rate.

The aim. To assess the effectiveness of treatment of various forms of enteroatmos-
pheric fistulas in patients with postoperative peritonitis using vacuum aspiration
technology.

Methods. We assessed the results of the surgical treatment of 46 patients with EAF
in the late course of postoperative peritonitis (PP). Three clinical and morphological
groups were distinguished: group 1 (n = 24) — EAF in small wounds of the anterior
abdominal wall; group 2 (n = 15) — EAF opening into limited cavities; group 3 (n=7) -
EAF opening into laparostoma wounds. In group 1, a fistula was formed using con-
tinuous aspiration devices or VAC systems. In group 2, we used continuous aspiration
of intestinal contents from the cavity. In group 3, laparostoma was treated using
vacuum devices with isolation of the intestinal fistula and simulation of a floating
enterostoma.

Results. Group 3 of patients with EAF was characterized by a high flow rate
(1224.2 £ 210.3 ml), duration of treatment (87.3 + 12.5 day), extensive laparostoma
(335.4+ 14.3cm?), high mortality rate (57.1 %). The best results of treatment were ob-
tained in groups 1 and 2. The flow rate was 675.8 + 154.3 and 541.3 + 114.1 m,
the duration of treatment was 2 or 3 times less (37.7 £ 6.1 and 26.4 + 5.2 days),
the mortality rate was 8.3 % and 6.7 % respectively.

Conclusion. EAF that occur when using the “open abdomen” surgical tactics due
to the impossibility of their isolation in extensive wounds of the anterior abdominal
wall are complicated clinical and morphological forms. For their treatment, it is ad-
visable to use VAC systems, aimed at the treatment of both the anterior abdominal
wall wound itself and the intestinal fistula opening into it for its gradual extra-
territorialization by modeling a floating enterostoma in a vacuum device.
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PE3IOME

O6ocHoBaHue. HechopmuposaHHble moHKoKuweYHsie cauyu (HTKC), 8o3HUKaro-
wjue 8 xo0e UCNOoJIb308AHUS MAKMUKU «OMKPbIMbIU XXUBOMY, AB/ISIOMCS C/IOXKHOU
Xupypeudeckou namosoaueli € 8bICOKOU J1emaabHOCMbIO.

Lenob uccnedoeanus. OyeHUmMb 3¢pgheKmusHOCMb sledeHUs pasiuydHbIX popm
HechopMupo8aHHbIX MOHKOKUWEYHbIX cauujeli y 60/1bHbIX NOC/IE0NEPayUOHHbIM
nepuMoHUMOM Npu UCNOJIb308AHUU MeXHO/I02UU 8aKyyMHOU acnupayuu.
MemoOdel. [pogedeHa oUueHKa pe3yibmamos xupyp2u4eckozo aedeHus 46 60s1b-
Hbix ¢ HTKC 8 nepuode no30He20 meyeHUs noc1eonepayuoHHO20 NepumoHuma
(T11). BeideneHol mpu KnUuHUKO-mMopgoiozudeckue epynnei: 1-a epynna (n = 24) -
HTKC 8 Hebonbiux paHax nepedHeli prowHol cmeHku; 2-a 2pynna (n=15) - HTKC,
OMKpbigarouwjuecs 8 02paHuyeHHble nonocmu; 3-a2pynna (n = 7) - HTKC, omkpeliea-
roujuecs 8 1anapocmMomHele parel. B 1-U epynne popmuposanu cauwj c noMowbio
annapamos HenpepelgHol acnupayuu unu VAC-cucmem. Bo 2-t epynne ucnose-
308a/1ACb HENPEPbLIBHAA ACNUPAYUA KUWEYHO20 CO0ePXXUMO20 U3 nosiocmu. B 3-G
2pynne c NOMOW|bI0 8aKyyMHbIX ycmpolicme Npo8oousI0Ck JiedeHuUe Ianapocmomel
c u3osAyuel KuWe4yHo20 cauwd u Moodes1upogaHuem niasarouwjeli SHmepocmomsi.
Pesynemamel. 3-1 2pynna 60sbHbix ¢ HTKC omaudyanace seicokum 0ebumom
(1224,2 + 210,3 mn1), OnumenibHoCMoblo edeHus (87,3 + 12,5 koliko-0Hel), obwiup-
Hocmeblo nanapocmomel (335,4 + 14,3 cm?), sbicokoli nemansHocmbio (57,1 %).
Jlyywue pe3ynbmamel iedeHus nosy4deHsl 8 1-U u 2-U epynnax. [Jlebum cocmasus
675,8+154,3u541,3+114,1 M1, cpok ieyeHus bbii 8 2-3 paza meHbuwie (37,7 £ 6,1
u 26,4+ 5,2 0Hs), nemasneHocme — 8,3 % u 6,7 % coomaemcmeeHHO.
3aknoyeHue. HTKC, sBo3HUKaroWUe Npu UCNOIb308aHUU MAKMUKU «OMKpPbIMblt
XKUBOM» 8C/1Ie0CMBUEe HeBO3MOXHOCMU UX U30/194UU 8 06WIUPHbIX paHax nepedHeli
b6ptowHOU CMeHKU, 98J1910MCA C/TIOXKHbIMU KITUHUKO-MOpPo102udeckumu ¢hopma-
mu. [nsa ux nedeHus yenecoobpasHel VAC-cucmembl, HanpasseHHbie HA le4eHuUe
kak camol paHsl nepedHell 6poWHOU CMeHKU, Mak U OMKpbl8aoWe20¢s 8 Heé
KUWeYHo20 c8uwd 0/18 €20 hocmeneHHoU 3Kcmeppumopu3ayuu nymeém mooesu-
pO8aHuUs 8 8aKyyMHOM ycmpolicmae niagatoujeli 3SHmepocmomel.

Knio4eesle cio8a: nocseonepayuoHHbili NepumoHum, Hec(hopMmupo8aHHole
MOHKOKUWEYHbIE CBUWU, ACNUPAYUS, 8aKYYMHASA Mepanus, 3SHmMepocmoma

Ona yntupoBaHua: Xapukos A.H., Jly6aHckun B.I., Annes A.P, CepowrTaHos B.B., Bna-
coB K.E. OnbIT xmpypruyeckoro neveHus HecGopMmnpoBaHHbIX TOHKOKULIEYHbIX CBULLEN
B OTAANIEHHOM Meprofe TeUeHMsa NnocsieonepaLioHHOro NepuToHnTa. Acta biomedica
scientifica. 2023; 8(2): 225-236. doi: 10.29413/ABS.2023-8.2.22

226



OBJECTIVES

To date, the problem of postoperative peritoni-
tis (PP) continues to be one of the most important is-
sues of practical surgery, because, despite all the re-
cent achievements, it is the direct cause of death
in 50-86 % of patients after abdominal surgery [1, 21.
The main strategy for surgical treatment of PP is cur-
rently semi-open (semi-closed) techniques, including
“scheduled” and “open abdomen” (laparostomy) re-
laparotomies [3-7]. Along with the positive aspects,
the use of open abdominal management undoubted-
ly leads to the development of various kinds of compli-
cations such as eventration, decreased protein, elec-
trolytes, loss of integrity and structure of the anteri-
or abdominal wall and the development of enteroat-
mospheric fistulas (EAFs), which constitute the main
problem of postoperative peritonitis. The generalized
EAF incidence using open abdominal tactics ranges
from 1.5 % to 7 5% [8, 9]. Incidence of high EAF, includ-
ing against the background of widespread peritonitis,
is characterized by high mortality - from 19 % to 67 %.
Lethal causes are attributed to fluid loss and electro-
lyte imbalance, protein loss, nutrient deficiencies, infec-
tion and sepsis [10]. There are two directions of surgi-
cal tactics in modern surgery of intestinal fistulas: radi-
cal surgical intervention in the acute period of the dis-
ease [11] and purely conservative treatment aimed
at the fistula formation and its conversion into a chron-
ic one [12]. However, the main and problematic issues
in EAF treatment remain tactical approaches in cases
of their late occurrence, especially at the time of their
discovery in the laparostoma wounds — when active in-
flammation in the abdominal cavity has already end-
ed. Such localization of fistula in the world literature
is usually designated by the term “enteroatmospheric
fistula”, which implies an opening in the gastrointesti-
nal tract of the open abdominal cavity without block-
ing it with tissues of the anterior abdominal wall [13].
The frequency rate of these fistulas increases with the
duration of treatment of the patient with open abdo-
men and directly correlates with the number of repeat-
ed abdominal sanations, as well as with anastomotic de-
hiscence, intestinal ischemia, degree of distal intestinal
obstruction, and adhesions [14-16].

In this regard, one of the most important components
of the complex treatment of unformed intestinal fistulas
are measures aimed at minimizing intestinal chyme loss
[17-19]. Itis difficult and sometimes impossible to relia-
bly obturate an unformed intestinal fistula. As a rule, ob-
turation of unformed intestinal fistulas with localizations
on eventrated, protruding into the wound and covered
with granulation loops does not lead to permanent suc-
cess, but on the contrary, only increases the size of the fis-
tula [20]. The best results in the treatment of patients
with EAFs have been obtained using the active-aspiration
system, but even here there are a number of difficulties
associated with difficult to correct loss of chyme and se-
vere destruction of abdominal wall tissue in the area
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of the fistula [21, 22]. The recently proposed method
of vacuum therapy opens new perspectives in the treat-
ment of patients with EAFs, first of all, allowing rapid sa-
nation of the purulent-destructive process in the wound
around the intestinal fistula, as well as promoting its rap-
id localization and formation [23-25].

Thus, methods of unformed intestinal fistula treat-
ment continue to be developed and improved, includ-
ing negative pressure therapy of fistula wounds, fis-
tula obturation, use of surgical stents, etc. However,
there is still no single universal method that can be ap-
plied to the treatment of certain unformed intestinal fis-
tulas due to the peculiarities of their course. Therefore,
there should be an individualized approach for each pa-
tient, depending on the clinical and morphologic form
of EAFs, the level of fistula, features of development, na-
ture and number of losses.

MATERIALS AND METHODS

Over the last 30 years, more than 350 patients
with postoperative peritonitis have been treated
in the clinic of hospital surgery on the basis of the puru-
lent surgery department of the Barnaul Regional Clinical
Hospital, in the treatment of which active surgical tac-
tics of programmed abdominal cavity sanation, includ-
ing the use of “open abdomen” technologies with tem-
porary and final closure of the laparostoma wound
were used. Bogota bags, negative pressure vacuum de-
vices, and early dermal-aponeurotic sutures were used
for this purpose. A total of 46 cases of unformed intes-
tinal fistulas of the middle parts of the small intestine
and ileum, opening in 3 different positions and arising
after the use of the “open abdomen” technique were in-
cluded in this study: on the eventrated loops of intes-
tine in the midline wound; EAFs opening into the wound
of the anterior abdominal wall; EAFs opening into the lo-
calized cavities (Table 1) (Atamanov V.V., 1985).
In groups 1 and 2, patients with single incomplete in-
testinal fistulas prevailed, with a moderate flow rate
of intestinal losses (from 200 to 400 ml per day), where-
as in group 3, 4 out of 7 patients had multiple and com-
plete enteric fistulas, and their flow rate always remained
high — more than 800 ml per day [26]. The exclusion cri-
teria included patients with unformed duodenal fistulas
and colonic fistulas.

Among the patients with EAFs, 32 (69.6 %) were pre-
dominantly male. The mean age was 57.3 £ 2.6 years.
All patients underwent from 2 to 5 scheduled abdomi-
nal cavity sanations for severe postoperative peritonitis.
The time to fistula opening from the last surgical inter-
vention was 12.4 + 3.5 days. The major surgical diseas-
es after treatment of which EAFs opened are summa-
rized in Table 2.

In groups 1 and 2, patients with a moderate de-
gree of protein-energy malnutrition dominated,
and in group 3, the severity of these disorders was se-
vere. Nutrition was carried out in a combined method.



TABLE 1

CLINICAL AND MORPHOLOGICAL FORMS OF ENTEROATMOSPHERIC FISTULAS

Groups Clinical and morphological form of EAFs n %
Group 1 Fistula opening into anterior abdominal wall wounds 24 52.2
Group 2 Fistula opening into a localized purulent cavity 15 326
Group 3 Fistula on eventrated loops of bowel in a laparostoma wound 7 15.2
Total 46 100

There were no significant manifestations of organ dys-
function in the groups of patients with EAFs. Surgical
treatment of unformed enteroatmospheric fistulas in all
three groups involved the use of different variants of vac-
uum aspiration.

TABLE 2

PRIMARY DISEASES CAUSED THE DEVELOPMENT
OF POSTOPERATIVE PERITONITIS AND UNFORMED
ENTEROATMOSPHERIC FISTULAS

Diagnosis n %

Acute adhesive intestinal obstruction 27 587
Pancreonecrosis 8 17.4
Closed abdominal trauma 5 109
with damage to the small intestine

Colon cancer 3 6.5
Incarcerated hernia 2 43
Acute mesenteric ischemia 1 2.2
Total 46 100
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The opening of EAF into the wounds of the anteri-
or abdominal wall (n = 24) occurred late in the course
of peritonitis due to arrosion of the intestinal loop
in a small laparostoma wound of the anterior ab-
dominal wall in the presence of its purulent-necrot-
ic changes with subsequent skin dermatitis due to ir-
ritation by intestinal enzymes. Continuous aspiration
was used at local localization of the inflammatory
process within the wound of the anterior abdominal
wall and in the presence of enteroatmospheric fistu-
las, which was determined by the preservation of in-
testinal passage, small amount of small intestinal se-
cretion, as well as the study data of barium passage
through the small intestine and colon. The treatment
algorithm consisted in clearing and reducing the pu-
rulent cavity where the intestinal fistula had opened,
draining its contents outside the wound and reduc-
ing the phenomena of contact enzymatic dermatitis.
The first stage of surgical treatment was necrecto-
my with secondary surgical treatment of the wound
and skin suturing of its edges. This helped to reduce
the size of the wound around the fistula and seal
the single-lumen drainage (Fig. 1a). The continuous
aspiration apparatus OP-01, creating negative pres-
sure with a discharge range of 0.01-0.05 kgf/cm?,
was connected to it (Fig. 1b). In some cases, a modern
vacuum system was simply applied to a laparostoma
wound with a fistula. Aspiration devices were changed
once every 3 days. All efforts were made to minimize
the fistula wound by aspiration, additional second-
ary sutures and adapting it to the subsequent fixa-
tion of the colostomy bag.

Clinical EAF manifestations in the group 2 with fistu-
las opening into purulent cavities (n = 15), as a rule, oc-
curred against the background of perforation of the in-
testinal loop in a localized purulent cavity, most often



a b
FIG. 1.
EAF opening into localized wounds of the anterior abdominal wall: a - drainage in the postoperative wound and adaptation of the colosto-
my bag; b - device for continuous aspiration from a wound with a fistula

a b
FIG. 2.
EAF opening into a localized cavity: a - intestinal contents leakage into the drainage wound of the right iliac region; b - fistulography (con-
trast of the distal loops of the small intestine, no contrast streaks)
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a
FIG. 3.

b

Open abdomen: a - view of the abdominal cavity (“frozen abdomen”) 30 days after using the “open abdomen” technique (1 - EAF
of the transverse colon; 2 - functioning complete fistula of the small intestine; 3 — ileostomy); b — formation of a VAC system for the heal-
ing of a laparostoma with isolation of the EAF at the left edge of the laparostoma in a hole cut over the fistula in a polyurethane sponge

for subsequent fixation of a two-piece colostomy bag on it [22]

in the pelvic cavity; they were characterized by the flow
of intestinal contents into the drainage wound (Fig. 2a)
with no signs of widespread peritonitis and insignificant
inflammatory changes. Preserved intestinal passage was
recorded clinically and by enterography; in addition, no
contrast streaks on fistulography implied the presence
of a localized intestinal fistula (Fig. 2b). This facilitated
conservative treatment using also continuous aspiration
aimed at forming a tubular fistula.

When the patient was admitted after ultrasound ex-
amination of the abdominal cavity and fistulography
in the surgical dressing room, the purulent cavity was re-
vised, its size was determined, and the depth of intestinal
fistula opening was investigated. Subsequently, a dou-
ble-lumen drainage up to 1.5 cm in diameter was placed
along the course of the wound channel towards the intes-
tinal fistula. Formation of a impermeable cavity around
the drain was achieved by applying secondary skin su-
tures. Aspiration was performed using a negative pres-
sure apparatus (OP-01). When the flow rate of intestinal
contents decreased, the drain was gradually replaced
with a smaller diameter and removed. Daily instillations
of Betadine solution were performed in the formed tu-
bular drainage passage and gauze strips with Levomekol

ointment were placed. According to the fistula localiza-
tion, high enteric fistulas were noted in 3 patients, low
enteric fistulas — in 12 patients.

The most problematic group of patients (n = 7) were pa-
tients with EAF opening on eventrated bowel loops. The oc-
currence of these intestinal fistulas also occurred late
in the course of PP, when the “open abdomen” technique
was used, and was due to perforation of intestinal loops
that were in a rough infiltrative-adhesive process - “frozen
abdomen” (Fig. 3a, b).

As already mentioned, according to the classifica-
tion of M. Bjorck et al. [13], these EAFs belong to enter-
oatmospheric fistulas arising in the middle of the lap-
arostoma. Usually such an intestinal fistula occurs
in the presence of tight adhesions in the “frozen” ab-
dominal cavity, it lacks a formed fistulous passage,
and there is lateralization and retraction of the edges
of the anterior abdominal wall, which makes it impos-
sible to spontaneously close or seal it. Drying of intes-
tinal loops and microtraumatization during abdomi-
nal sanations were the most important causes of these
fistulas. The intestinal contents coming out of such
a fistula were difficult to control, especially if the fis-
tula was high (proximal), with a high flow rate, lead-
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ing to multiple local complications (irritation, macera-
tion, erosion, abdominal streaks, infection). In this sit-
uation, it was of high importance to clarify the level
and anatomic location of the fistula in order to prop-
erly quantify fluid and electrolyte losses, and to use
enterography to determine the total length of the re-
maining intestine and the maximum length of proximal
intestine available for absorption. A hole was formed
in the polyurethane sponge that was used for vacu-
um therapy of the laparostoma over the intestinal fis-
tula (Fig. 3b), through which a soft round plastic pad
with a diameter of 4-5 cm was placed on the fistula.
Fixation of the sponge was performed with a patch.
The two-piece colostomy bag was placed over a mouth
of a fistula in the sponge. From above, the wound
was sealed with adhesive films and an aspiration de-
vice was placed in the center. Small negative pres-
sure (-80 mmHg) was created in the wound using
the RENASYS GO device (Smith & Nephew, UK). Vacuum
devices were changed once every 3-5 days. As a result,
a directed collection of intestinal contents into the co-
lostomy bag was gradually performed, and as the lap-
arostoma was reduced, an enterostoma was formed.

STUDY RESULTS

In group 1 patients with EAF opening into puru-
lent wounds of the anterior abdominal wall, the flow
rate of intestinal contents ranged from 300 to 600 mL
and averaged 675 + 154.3 mL. The wound size reached
64.2 + 9.8 cm?. Continuous aspiration of intestinal con-
tents in most cases contributed to intestinal passage
improvement, reduction of flow rate from the fistula
to 100-120 mL per day and motor adaptation of patients.
Gradual wound reduction with secondary-delayed su-
tures allowed the intestinal fistula to continue to be man-
aged conservatively. Reducing the size of the wound with
intestinal fistula to 25 cm? in diameter made it possi-
ble to fit a colostomy bag with the widest opening (80-
100 mm), which could be replaced by the patients them-
selves in the future.

The duration of aspiration was 25.7 + 4.6 days
and the mean hospital bed-day was 37.7 + 6.1 days.
Among the complications, 1 patient had arterial bleeding
in the area of the fistula hole, 2 patients had abscess for-
mation under the anterior abdominal wall, and 3 patients
had transition of incomplete intestinal fistula to a complete
one. In general, the process of further formation of such
EAFsamounted to 2.5-3 months with subsequent planned
surgical treatment of the formed enterostoma (resection
of the fistula-bearing intestinal loop).

The main direction of surgical treatment in the group 2
of patients with EAFs was also the gradual formation
of a tubular intestinal fistula due to continuous aspiration
of intestinal contents, wound exudate (contents of the ab-
scess cavity) from the sealed cavity formed from the wound
edges above the fistula opening. Intestinal secretions as-
pirated from the cavity did not interfere with the healing

+
+

231

processes. Against the background of vacuum-collabo-
ration of the cavity, the defect in the intestinal wall de-
creased due to filling of the purulent cavity with granu-
lation tissue, and the drainage tube served as a skeleton
for the formation of a connective tissue fistulous passage,
followed by a tubular fistula over the defect in the intes-
tinal wall (Fig. 4).

FIG. 4.

Formation of a tubular incomplete enteric fistula in the drainage
wound of the left iliac region 3 weeks after continuous aspiration
(the area of the wound has small manifestations of enzymatic der-
matitis)

The duration of continuous aspiration was 19.4 + 2.37
days, and the intestinal loss rate was 541.3 + 114.1 mL.
Due to the treatment 11 (73.3 %) out of 15 patients
had a tubular enteric fistula with minimal flow rate
(up to 20-30 mL), and in 3 (30 %) there was an inde-
pendent closure of intestinal fistulas on the day 30-40.
The mean bed day was 26.4 + 5.2 days. Lethality was 6.7 %
(1 patient); the cause of death was decompensation
of cardiac activity.

In the group 3, treatment of extensive medial wound
with negative pressure technique based on modern VAC
systems was used. Considering that the laparostoma it-
self with intestinal fistula is also a wound, using vacuum
aspiration, we also tried to reduce it. But the main chal-
lenge was to get the intestinal chyme outside the lap-
arostoma wound. Generally, extra-territorialization
of an intestinal fistula in this setting has been difficult,



but a floating stoma [27, 28] has been used in the con-
struction, with the primary goal of forming a managea-
ble fistula with collection of intestinal secretions separate-
ly into a colostomy bag in the laparostoma wound (Fig. 5).
The mean size of the laparostoma wound where fistulas
were opened was 335.4 + 14.3 cm? The intestinal contents
rate in group 3 EAF was 1224.2 + 210.3 mL. Fistula forma-
tion time was 87.3 + 12.5 days.

FIG. 5.

EAF opening into a vast laparostoma wound: extra-territorial-
ization of the EAF at the left edge of the laparostoma wound

with the installation of a colostomy bag on an enterostoma mod-
eled in the VAC device (floating stoma) and on an ileostomy. Test
of vacuum aspiration from a laparostoma (negative pressure —
120 mm Hg with its subsequent decrease to — 80 mm Hg)

Among the complications of the treatment period,
arterial bleeding was noted in 2 patients, and in 2 obser-
vations - the appearance of additional intestinal fistu-
las in the laparostoma wound. In this group of patients,
nutritional support was the most difficult task given
the most commonly reported proximal location of the fis-
tula and the large intestinal loss rate. Almost always the
unformed intestinal fistula in the laparostoma was com-
plete. It has been found that enteral nutrition can some-
times increase the flow rate of intestinal contents from
EAF. Difficulties in enteral nutrition were noted when
the driving small intestine was observed to be shorter
than 75 cm according to enterography. However, com-
bined nutrition with correction of the secretory func-
tion of the upper gastrointestinal tract was performed
in these patients.

DISCUSSION

Given that the most important causes of un-
formed enteroatmospheric fistula formation in group 3
seem to be drying of the intestinal loops in contact
with the external environment and microtrauma [29],
all possible actions that could prevent them should
be taken during treatment: 1) minimizing any rough
or direct contact between the intestinal loops
and the devices used for temporary abdominal clo-
sure (tissues, sponges, films); 2) avoiding prosthetic
meshes, as they may cause perforation of the intesti-
nal wall, leading to the formation of intestinal fistulas;
3) preventing drying of the intestinal loops; 4) ear-
ly definitive closure of the abdomen; and 5) plan-
ning and performing dressing changes in the oper-
ating room. In addition, we should take into account
the alteration of blood flow in the intestinal wall not-
ed by us in earlier publications, leading to full blood
flow in the mucous membrane of the small intestine
[30]. It is caused not only by fixation and compres-
sion of intestinal loops in the wound of the anterior
abdominal wall, but also by dysmetabolism associat-
ed with translocation of microflora into the intestinal
wall. Therefore, we believe that the most important el-
ement in improving prognosis is the preservation of in-
testinal passage by enteral administration of nutrient
mixtures and fractional enteral nutrition.

Treatment of the most difficult clinical and mor-
phologic forms of unformed enteroatmospheric fistulas
opening into extensive wounds of the anterior abdomi-
nal wall should be aimed at complete isolation of the fis-
tula from the remaining open laparostoma wound; maxi-
mum atraumaticity of the materials used both for the fis-
tulaitself and for the underlying intestinal loops to avoid
the occurrence of additional holes in the intestinal wall;
ensuring the possibility of collection and quantifica-
tion of intestinal losses, speed and ease of structures
used change; protection of the surrounding tissues from
the aggressive action of chyme; infection treatment and
prevention.

CONCLUSION

Despite treatment, 7 (15.2 %) patients with EAFs died.
The highest mortality was recorded in the group with EAFs
opening into extensive laparostoma wounds - 4 (57.1 %) pa-
tients. Overall, the treatment results of patients with EAFs
are summarized in Table 3.

The cause of a large number of fatal outcomes
in group 3 was significant poorly managed intestinal losses
in the presence of informed enteroatmospheric fistulas; re-
peated perforations of intestinal loops in the laparostoma.
This group of patients with EAFs also differed in the dura-
tion of treatment, which was 2-3 months, resulting in the
need not just to localize the intestinal fistula, but also to
reduce the extensive laparostoma wound. In group 1,
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TABLE 3
RESULTS OF TREATMENT OF PATIENTS WITH EAF

Parameters ?r:():uzp 4;
Intestinal losses (ml) 675.8+154.3
Wound size with intestinal fistula (cm?) 64.2 £ 9.8 cm?
Duration of aspiration (days) 25.7+4.6
Bed day (days) 37.7+6.1
Patients died, n (%) 2(8.3)

Note. p — statistical significance of differences between groups.

2 (8.3 %) patients died and in group 2, 1 (6.7 %) patient
died. Death occurred as a result of the development of pu-
rulent-septic complications, formation of complete intes-
tinal fistulas with the development of severe protein-en-
ergy malnutrition.

CONCLUSIONS

The use of “open abdomen” surgical tactics in pa-
tients with postoperative peritonitis is often accompa-
nied by the opening of unformed enteroatmospheric
fistulas. The most challenging clinical and morphologic
forms among them are complete EAFs occurring in exten-
sive laparostoma wounds, which are difficult to isolate in
the stiff granulation tissue of vast wounds of the anteri-
or abdominal wall, resulting in new perforations and to-
tal skin dermatitis. EAFs that open into small anterior ab-
dominal wall wounds and localized purulent cavities while
maintaining passage downstream of the fistula can be ef-
fectively treated conservatively with a variety of contin-
uous aspiration options. In case of EAF in large laparos-
toma wounds, it is advisable to use VAC-systems aimed

Group 2 Group 3
(n=15) (n=7) P

p,_,>0.05

5413 £ 1141 1224.2 £ 210.3 p,_;<0.05

p,_3<0.01

p,_,<0.01

125+6.7 3354+143 p,_3<0.01
p,_3<0.0001

p,_,>0.05

194+23 673+75 p;_; <0.001
p,_; < 0.001

p,_,>0.05

264+52 8731125 p,_;<0.01
p,_; < 0.001

p,_,>0.05

1(6.7) 4 (57.1) p,_5<0.05
p,_; <0.05

at treating both the wound of the anterior abdominal
wall and the intestinal fistula opening into it with the aim
of its gradual exteriorization by simulating a floating en-
terostoma in the device.
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