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Rezumat
Fistula esotraheald postintubatie — diagnostic, tratament si prognostic

Introducere: Fistula esotraheala postintubatie este o complicatie
severa, aparuta in anumite conditii la pacientii care necesita
ventilatie mecanica pentru o perioada indelungata de timp.
Material gi metoda: Articolul prezinta o serie de 11 pacienti cu
fistula esotraheald postintubatie operati in clinica noastrd in
perioada 2005 — 2015. Abordul anterior cu rezectie de trahee a fost
preferat la 10 dintre acesti pacienti, intr-un caz cu o fistula de
dimensiuni mari preferand sa efectuam o interventie chirurgicala
atipica. Trei dintre pacientii seriei au fost operati inainte de
sevrarea de ventilator in incercarea de a ajuta la desprinderea de
ventilatia mecanica. Doua cazuri au fost operate in urma recidivei
fistulei dupa tentative de inchidere in alte servicii chirurgicale.
Rezultate: Doi pacienti (ambii din grupul celor care nu au fost
sevrati de ventilator) au decedat in urma unor complicatii specifice
intubatiei continuate dupi rezectia traheald (dehiscentd anasto-
moticad cu mediastinita si fistuld traheo-vasculara in trunchiul
arterial brahiocefalic). Restul de 9 pacienti ai seriei au avut o
evolutie buna, cu restaurarea caii aeriene si deglutitie normala.
Concluzii: Abordarea chirurgicala a acestei patologii are succes in
servicil specializate in chirurgie traheald si esofagiani. Alegerea
momentului operator este de mare importanta pentru obtinerea
unor rezultate bune.

Cuvinte cheie: fistula esotraheala, stenoza trahee, rezectie traheala
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Abstract

Introduction: Postintubation tracheoesophageal fistula is a severe complication occurring under
certain conditions in patients that require prolonged mechanical ventilation.

Material and methods: This article focuses on a sample of 11 patients with postintubation
tracheoesophageal fistula, operated in our department between 2005 and 2015. The anterior
approach with tracheal resection was performed in 10 of these patients, while an atypical surgical
technique was preferred in a case involving a large-sized fistula. Three of these patients were
subject to surgery while still on the ventilator, in order to help weaning them from mechanical
ventilation. Two patients were operated following a relapse of the fistula, after attempts of closing
it in other surgical units.

Results: Two patients (of those who were still on mechanical ventilation) died from intubation-related
complications that persisted after tracheal resection (anastomotic dehiscence with mediastinitis and
tracheoarterial fistula in the brachiocephalic arterial trunk). The nine remaining patients improved,
with their airways restored and having regained normal deglutition.

Conclusions: The surgical approach of this pathology is successful in surgical units that are
specialised in tracheal and oesophageal surgery. Adequately timing the surgery is crucial for a good
outcome.

Key words: tracheoesophageal fistula, tracheal stenosis, tracheal resection

Introduction

Postintubation tracheoesophageal fistula
(TEF) is a severe complication found in
patients that require prolonged mechanical
ventilation. It is induced by ischemia of the
posterior tracheal wall caused by the overin-
flated cuff of the endotracheal or tracheotomy
tube that is almost always in contact with a
nasogastric tube used for either feeding or

Figure 1. Overinflated tracheostomy/intubation tube cuff in

transparietal contact with the nasalgastric tube

aspirating the gastric content (Fig. 1). An endo-
tracheal tube cuff where the pressure is
constantly over 25-30 mmHg may cause injury
to the tracheal mucosa even after 2 hours!
(1,2). The widespread use of High volume — Lo
pressure endotracheal tubes over the past 35
years has significantly reduced the incidence of
this complication, which still occurs in some
0.5% of the patients who require prolonged
mechanical ventilation (3,4 (Fig. 2). With this

Figure 2. Tracheoesophageal fistula formed at the contact

point between the probes
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type of tubes, an approximately 15 mmHg
pressure 1s enough to guarantee sealing of the
ventilation tube (5). Other risk factors leading
to TEF are: excessive movement of the
tracheostomy tube (in case of smaller-than-
needed diameter), restlessness, malnutrition,
hypotension, sepsis, steroid treatment and
diabetes (6).

Surgical treatment is standard, as the
operation is the only solution for these patients;
usually, such fistulas are large in size, some-
times detected late, with a fistulous opening
that is well epithelialized, which makes it
virtually impossible to close spontaneously or
through conventional methods (7). Optimal
timing of the surgery is vital in the management
of this pathology. Some authors recommend
surgery while the patient is still intubated, to
help with ventilator weaning (8), while others
propose to start by stabilizing the patient, with
mechanical ventilation weaning as a prerequi-
site for initiating the surgical treatment of the
fistula (9).

In most cases, tracheal stenosis induced by
the cuff of the endotracheal tube is associated
to this complex pathology, which means that
segmental tracheal resection is also part of the
surgery (6).

Material and Methods

Between 2005 and 2015, 11 patients with tra-
cheoesophageal fistula were subject to surgical
treatment. The sample comprised 7 men and 4
women, aged 19 to 61 years. Nine patients
were referred to our clinic from intensive care
units after prolonged mechanical ventilation
that lasted for periods ranging between 24 and
53 days. Three of them were still under
mechanical ventilation when they were trans-
ferred for closure of the fistula to increase
their chances of ventilator weaning. In nine
patients, the prolonged intubation was caused
by various politrauma, while diabetes coma
and prolonged status epilepticus were the
causes in the other two cases. Seven patients
had mechanical ventilation through the
tracheostomy tube. The fistula was located in
the upper third of the trachea in nine cases

and in the median third in the other two. All
patients had tracheal stenosis to a certain
degree, which required tracheal resection
during the surgery in ten of the cases, except
for a female patient with a large fistulous
opening where we performed an atypical
surgical procedure, as described below. In all
our cases, the patients also had a nasogastric
tube. Two of them were subject to surgery for
closing the fistula after being referred to us for
relapse.

All patients were diagnosed while still under
mechanical ventilation. A sudden increase in
secretion volume on the endotracheal tube and
ventilation issues are the first discrete signs in
such cases. Esophagoscopy and/or bronchos-
copy were used for diagnosis certainty (Fig. 3.
Conventional treatment measures were first
taken for ventilator weaning purposes; the
endotracheal tube or the tracheostomy tube
was placed below the fistula, the nasogastric
tube was removed, the gastrostomies Gf
present) were used solely for aspiration of the
gastric content and feeding was strictly
parenteral or by jejunostomy, as the sepsis
caused by lung contamination was treated
aggressively with broad-spectrum antibiotics.
In patients where extubation was successful,

Large dimensions of a tracheoesophageal fistula —
bronchoscopic aspect

Figure 3.
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any per os administration was discontinued
and they were referred to our clinic as soon as
possible.

The anaesthetic and surgical techniques
specific to tracheal surgery, coupled with opti-
mum coordination with the anaesthetist
throughout the surgery are crucial for a
favourable intra-and post-operative outcome
(10,11). The operations were performed under
general anaesthesia, with orotracheal intuba-
tion or ventilation through the tracheostomy
tube, with the tube placed below the fistulous
opening. During the entire anaesthetic
process, starting with the induction, avoiding
the contamination of the tracheobronchial
trunk or even its flooding with gastric content
is important. Prior to surgery, an antacid is
administered and, if possible, the stomach
content is pumped to the largest extent possi-
ble. Regardless of the patient’s state, whether
or not it is an emergency, and of the chosen
surgical technique, the positioning of the intu-
bation or tracheostomy tube should be
checked by fibrobronchoscopy to make sure
the tip of the tube is beyond the fistula and its
cuff isolates the airway (12).

After incision of the trachea, if performed,
the patients were ventilated through an endo-
tracheal tube passed through the operating
wound and placed in the distal trachea. In
tracheal surgery, extubating the patient imme-
diately after completing the surgery is very
important, as failure to do so may lead to severe
complications.

We prefer the anterior transtracheal
approach of the fistulous opening, which was
actually used in 10 of our cases. Kocher cervi-
cotomy is usually sufficient, as most fistulas
are located in the upper third of the trachea;
partial sternotomy may be needed when the
fistula is in the median third of the trachea,
which was the case in one of the patients
treated in this group. Airway incision is the
next step in this type of surgery, followed by
resection of the tracheal stenosis all the way to
the healthy tissue in order to avoid re-stenosis
of the airway after anastomosis. The part of
the resected trachea was 2 to 4.5 cm long (4 —
9 cartilage rings), depending on how much of

the trachea was damaged by both stenosis and
the tracheostomy tube opening. Trachea dissec-
tion, given its metameric vascularization,
should be performed strictly on the part to be
resected so as to avoid damaging the sources of
blood supply to the anastomosis ends. Once the
tracheal piece was removed, the patient was
ventilated through the distal end of the airway,
by passing an endotracheal tube through the
operating wound. The access to the fistulous
opening (usually large) on the anterior wall of
the oesophagus is also very good under such
circumstances (Fig. 4). We didn’t have patients
with small fistulas (the smallest was 1- cm wide)
in our sample so that we could perform direct
closure, as we will show below.

The opening in the anterior oesophageal
wall 1s carefully dissected to identify and sep-
arate the muscle layer from the oesophageal
mucosa. The layers are sutured separately,
lengthwise, and we prefer to use 4.0
Polydioxanone absorbable monofilament

thread into a continuous, simple suture.
Finding defects so large that the oesophagus
suture causes stenosis of the digestive lumen
is highly unlikely. Once the oesophageal
suture is done, the termino-terminal tracheal
anastomosis is performed with the same type

Intraoperative aspect after segmental tracheal
resection; crossfield intubation into the distal
trachea; fistula to the anterior oesophageal wall with

a clear view of the nasalgastric tube

Figure 4.
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of thread. The anastomosis can be done in either
continuous or separate suture, but we prefer the
former. Usually, if the initial stenosis is high and
the anastomosis is performed between the
trachea and the cricoid cartilage, we perform a
continuous suture on the posterior wall and, in
case of diameter mismatch, the anterior wall is
closed with separate sutures. In two of the cases,
because the tracheal stenosis was long and
tension in the anastomosis line was likely to
occur (with typical subsequent complications), it
was decided, after the suture of the posterior
wall, to position a Ttube (Montgomery type) in
the tracheal lumen; the tube was then removed
6 months after surgery and the remaining
openings were closed under local anaesthesia,
with good results.

It 1s extremely important that a nearby
muscle or tissue be inserted between the
oesophageal suture line and the trachea,
depending on the approach applied, so as to
protect the suture and prevent a relapse of the
fistula (Fig. 6, 7, 8, 9), although some authors
claim this manoeuvre is not an absolute must
(13). If tracheal resection is also performed,
the oesophageal and tracheal suture lines will
not be on the same level, but if tracheal resec-
tion is not performed, the two sutures will
come in contact, which makes the insertion of
a flap between the two organs even more
important. If the brachiocephalic arterial
trunk is near the tracheal anastomosis, it
should also be protected by a nearby flap to
avoid a disastrous complication, such as its fis-
tulisation in the airway.

The technical aspects described so far were
used in 10 cases in our sample. As mentioned
before, we also had a case where we performed
atypical surgery; a 40-year old female patient,
intubated for 24 days following head injury,
transferred to our department with a 7 cm
long fistula between the oesophagus and the
trachea, a relapse after an unsuccessful
attempt of directly closing both organs through
a transcervical approach in a different surgical
unit. Actually, only the first three subcricoid
cartilage rings and the last three above the
carina of the trachea were intact. Initially, her
extremely poor health status, with sepsis and

e ™ - 2
Figure 6. Local muscle flap prepared for interposition
between the suture lines

Figure 7. Muscle flap positined over the oesophageal
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Figure 8. Tracheal anastomosis - posterior wall

malnutrition, hypoproteinemy and bilateral
basal aspiration pneumonia, called for inten-
sive treatment to restore proper nutrition and
the electrolyte balance, plus recovery from
severe sepsis. First, we performed a feeding
jejunostomy and a gastrostomy for suction of
the gastro-biliary fluid. Three weeks after
feeding by jejunostomy, suction of the stomach
content and biliary fluid, repeated broncho-
aspiration for lung cleansing and administra-
tion of broad-spectrum antibiotics to fight
multidrug resistant bacterias, we performed
an oesophageal bypass by means of a retro-
sternal gastric tube. Unlike the standard
bypass surgery, we dissected the oesophagus
through a transabdominal and transcervical
approach to reach the upper and lower ends of
the fistula that we stapled and cut. The
patient was virtually left with an oesophageal
segment attached to the trachea, like some
large-sized tracheal diverticulum, thus
preventing lung contamination.

In our second patient referred to us for a
relapse, the initial surgery consisted of closing
the oesophagus with a flap of bovine pericardium
and performing a direct suture of the posterior
tracheal wall, then placing a tracheostomy tube
through the tracheal stenosis. 10 days after the
surgery, due to necrosis of the oesophageal wall,

Figure 9. Tracheal anastomosis — final aspect

the fistula regained its permeability, so the
patient was referred to us. The previously-
described standard procedure was performed,
with the anterior approach, the resection of the
tracheal segment with stenosis, the removal of
the infected bovine pericardium flap, then
repair of the oesophageal opening with a flap
from the tracheal membranous wall, covering
the suture with a muscle flap from the cervical
region and performing the tracheal anastomosis
using a Montgomery tube for the anterior wall
due to the excessive length (4.5 cm) of the
tracheal segment that had to be removed.

Results

Two of the patients died after surgery, one on
the 4™ day, due to an arterial-tracheal fistula
(between the brachiocephalic arterial trunk
and the trachea), and the other on the 21* day
after surgery, due to severe sepsis caused by a
mediastinitis induced by tracheal anastomotic
dehiscence. We should add that both cases
were part of the three-patient subgroup subject
to surgery while still on the ventilator, who did
not fully recover from their underlying disease,
thus requiring further mechanical ventilation
after the surgery. The third patient was placed
under ventilation for another three days, then,

Chirurgia, 112 (6), 2017
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in the absence of lung contamination and with
the aggressive specific treatment discontinued,
he was extubated and subsequently released
from hospital in better state of health.

The female patient subject to the
oesophageal bypass had a slow, favourable
recovery, with the per os feeding gradually
resumed and significant improvement in her
nutrition; once the lung contamination with
gastric-biliary fluids ceased, the aspiration
pneumonia remitted, so the patient was
discharged from hospital on the 21 day after
surgery in much better health. She was referred
to a neuromotor recovery clinic for treatment of
post-traumatic sequelae. As we mentioned
previously, two patients were discharged with a
tracheal Montgomery tube that was removed 6
months after surgery; another patient had
temporary paralysis of the recurrent laryngeal
nerve that was subsequently resolved.

The patients were subject to endoscopic
checks (bronchoscopy and/or oesophagoscopy)
one month, 6 months and one year after surgery,
but no signs of fistula relapse or stenosis of the
airway or digestive lumen were revealed.

Discussion and Conclusions

The samples of such cases described in the
literature include a limited number of patients
and usually cover long periods of time (6,8,9,
14,15); actually, our sample comprises a
number of 11 cases over a 10-year period,
although our department is prominent in
tracheal surgery. On the one hand, this
complication is rare, but on the other hand,
not all patients that have it qualify for major
surgery, especially due to the underlying
condition that required prolonged mechanical
ventilation in the first place. The largest
sample in the literature assembles 54 cases of
postintubation tracheoesophageal fistula over
a period of 35 years (9); the article concerned
(as well as other publications on the same
topic) also includes benign esotracheal fistulas
of a different etiology — postoperative, post-
traumatic, infectious — but subject to similar
treatment. The full sample described in the
said article features another 20 cases of

benign esotracheal fistula with causes other
than prolonged intubation, which only goes to
show that trauma caused by the cuff of the
endotracheal tube is the most common cause
of such fistulas. In our practice, we have not
seen this condition occurring in a different
etiological context.

In rare cases, such fistulas may occur in the
lower third of the trachea, so the approach
changes substantially, as the most appropriate
way to tackle the distal trachea is right thoraco-
tomy. The anterior transsternal trans-
pericardial approach may also be used, but the
trachea is much more difficult to reach, as it is
located behind the large vessels and the
pericardium. In these cases, during the surgery,
the patient can be ventilated by intubating the
left lung directly through the surgical wound or,
if available, by using the high frequency jet
ventilation (HFJV) devices, which are more
convenient and clean (10). When the fistula is
positioned right above the carina of the trachea,
avoiding lung contamination is practically
impossible as no cuffed endotracheal tube can
be placed below the fistulous opening. The
options in this case are either oesophageal
diversion, or emergency surgery with tracheal
resection. Emergency resection of the air duct Gf
stenosis is present) can also be considered when
the fistula is diagnosed in the first 24 to 48
hours from extubation, in patients with a satis-
factory health status and lung contamination at
minimum levels (6,16,17).

In case the fistula is small-sized and
diagnosed early, the simple suture of both the
oesophageal and the tracheal defect may be
performed, especially since such cases are
usually not associated with tracheal stenosis.
In this case, the fistula can be approached
from the side, but layering a tissue flap
between the two suture points is still recom-
mended, especially since the sutures are now
at the same level. An anterior transtracheal
approach is much more convenient to perform
(in particular for surgeons with tracheal
surgery experience), as it enables a clear
assessment of injuries to the trachea which, if
not affected by stenosis, may present ischemic,
inflammatory, malacic injuries that, unless
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resected, might result in various problems,
including delayed stenosis, requiring sub-
sequent surgery (6).

As for timing the surgery, it’s better to have
the patient off the ventilator before going
through with the operation. The need of
postoperative intubation due to the initial
pathology poses major issues related to the
subsequent outcome for the patient, given that
the cause of the fistula was not removed.
Among this group of patients, a careful selec-
tion should be made of those where the fistula
is the main reason preventing extubation; any
patient with systemic deficiencies requiring
post-surgery mechanical ventilation is highly
likely to have a negative outcome. In our
sample, after a first successful operation on
such a patient, the following two patients died
from complications typical to prolonged
intubation after tracheal resection, namely
anastomosis dehiscence and arterial-tracheal
fistula (18).

Oesophageal stenting in the attempt to
close or seal such fistulas has, unfortunately,
poor results according to data in the literature
(19). Sealing the fistula was successful in a
small number of patients (20), but there are no
reports of closing a fistula through conven-
tional methods. On the other hand, placing
oesophageal stents may result in the enlarge-
ment of these fistulas (21). Tracheal stenting
should be avoided, as it causes a strong
inflammatory reaction and significant granu-
lation in the tracheal mucosa, which is already
sensitized by the presence of the cuff of the
endotracheal tube.

Practically, once the fistula is diagnosed,
start with conventional measures to stop lung
contamination:

* re-assess the intubation of the patient
and place the cuffed endotracheal tube
below the fistula, inflating it with the
minimum pressure needed for efficient
ventilation;

* remove the nasogastric tube;

+ perform an aspiration gastrostomy and a
feeding jejunostomy;

* suction of secretions from the oral cavity
may prove useful;

* aggressive treatment of the aspiration
pneumonia with broad-spectrum anti-
biotics is strongly recommended, coupled
with repeated bronchoaspirations and
kinetotherapy.

If such manoeuvres won’t prevent lung
contamination or if the fistulas are large and
lodged in the lower third of the trachea where
they cannot be controlled through such
methods, then oesophageal diversion with
cervicostomy and closure of the oesophagus in
the cardia region becomes the only option,
followed by oesophagoplasty at a later time.
After successful weaning from the ventilator,
closing the fistula and restoring a patent
airway, without the need for post-surgery
mechanical ventilation, gives the best possible
chances to these patients.

This pathology is uncommon and requires
complex management, tailored to each
particular case, depending on pre-existing
conditions, as well as anatomical and morpho-
logical characteristics of the patient. In order
to get a satisfactory outcome, these patients
should be treated in surgical and intensive
care units that specialize in tracheal and
oesophageal surgery.
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