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Abstract

Background: Acquired tracheoesophageal fistula (TEF) is a rare presentation in pediatric lymphoma patients. Most
heal spontaneously following chemotherapy/radiotherapy without requiring surgery.

Case presentation: A 10-year-old child is presented with persistent tracheoesophageal fistula after completion of
chemotherapy for Hodgkin's lymphoma. The mid-tracheal location of the fistula had significant implications in terms

of airway management. Securing the airway with a microcuff tube helped meet the goals of achieving adequate
ventilation while preventing airway contamination and permitting the repair without any complication.

Conclusions: The index case posed surgical and anesthetic challenges due to the size and location of the fistula.
However, timely surgical intervention improved the quality of life of the child as well as that of the parents.
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Background
Acquired tracheoesophageal fistula (TEF) is rare in chil-
dren. In adults, it is usually secondary to bronchial or
esophageal carcinoma, whereas in children, it may occur
following foreign body ingestion or inhalation, pro-
longed intubation, and irradiation for solid malignancies
and lymphoma (Birman and Beckenham 1998; Lal et al.
2006).

We present the surgical and anesthetic challenges in a
child with Hodgkin’s lymphoma and persistent TEF after
completion of chemotherapy course.

Case presentation

A 10-year-old female child, weighing 20 kg, was referred
for closure of acquired tracheoesophageal fistula (TEF) at
C7 (Figs. 1 and 2) and D2 level (Fig. 3), persistent even
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4 months after completion of chemotherapy course (6
cycles, EURONET protocol) for nodular sclerosis type of
Hodgkin’s lymphoma (stage 3 B + E). This case was pre-
viously reported, after 4 cycles of chemotherapy while
being conservatively managed associated with improve-
ment in systemic symptoms and subjective improvement
in overall health with 2 kg weight gain (Munikoty et al.
2017). However, she continued spitting saliva with epi-
sodes of respiratory distress. There was poor right vocal
cord movement. The child had been on nasogastric tube
feed for 11 months as the family had refused a gastros-
tomy. There was constant fear of aspiration and poor
quality of life.

The pre-anesthetic evaluation revealed no his-
tory suggestive of any systemic illness other than the
lymphoma. The general physical, systemic, and air-
way examination revealed no abnormality. The base-
line hemogram, serum electrolytes, renal function
tests, and coagulogram were within normal limit. The
child was fasted overnight and started on 60 ml/kg of
Ringer lactate maintenance fluid during the fasting
period. Aspiration prophylaxis in the form of injection
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Fig. 1 Tracheoesophageal fistula after chemotherapy at C7 vertebra
level with dimensions of 2.2 cm x 2.5cm x 2.4 cm

pantoprazole 20 mg and injection metoclopramide 3
mg was administered on the morning of surgery. Before
taking the child inside the operation theater, she was
premedicated with 80 pg glycopyrrolate. No sedative
premedication was administered.

Intraoperative monitoring consisted of ECG, NIBP,
SpO,, end-tidal CO,, nasopharyngeal temperature,
and urine output. Intravenous induction was car-
ried out using 2 mg of morphine, 40 mg of propofol,
and atracurium 20 mg followed by maintenance on
propofol infusion. Under general anaesthesia, rigid
bronchoscopy was performed initially and a Fogarty
catheter passed across the fistula. Thereafter, trachea
was intubated with a Kimberly Clark 5.5 mm microcuff
pediatric endotracheal tube (ETT) (Fig. 4) which has a
high-volume, low-pressure cuff which is less traumatic
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Fig. 2 Fistula at C7 vertebra level

Fig. 3 Tracheoesophageal fistula at D2 vertebral level

with better sealing of anesthetic gases, using CMAC®
video laryngoscope. ETT position was also confirmed
using fiber-optic bronchoscope besides bilateral chest
auscultation and fixed at 18.5 cm. The child was ven-
tilated with inspiratory pressure of 14 ¢cmH,O and
PEEP of 5 cmH,O, and respiratory rate was adjusted
to maintain ETCO, between 35 and 40 mmHg. An
18G intravenous cannula and a 22G left radial arte-
rial cannula were secured. Anesthesia was maintained
with isoflurane in a mixture of air and oxygen. Sur-
gery was performed in left lateral position. In spite of
extensive fibrosis, making separation of trachea from
esophagus difficult, the two were adequately mobilized
and closed, with a sternocleidomastoid muscle inter-
position graft. A gastrostomy, feeding jejunostomy,
and tracheostomy were placed. Serial intraoperative
ABGs were within normal limits. Perioperative anal-
gesia consisted intravenous morphine (2 mg), fentanyl
(40 mcg), paracetamol (300 mg), and intercostal nerve
block with 0.1% ropivacaine before closure of wound.
Ondansetron (2 mg) was also given for prevention of
postoperative nausea and vomiting. Patient was shifted
and intubated to surgical intensive care unit for elec-
tive mechanical ventilation for better graft healing and
uptake.

She was sedated and electively mechanically venti-
lated to allow for the graft to heal and allow its proper
uptake, following which she was gradually weaned off
the ventilator by the eleventh postoperative day. The
postoperative period was uneventful. Oral feeds were
gradually started following a contrast esophagogram
on day 14. She was discharged home with tracheostomy
in situ and decannulation done a month later. At more
than 1-year follow-up, she is on solid diet with no dys-
phagia. She has mild stridor, the hoarseness of voice
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Fig.4 5.5 mm microcuffed endotracheal tube

has improved, and she is now able to speak a few words
and attends school.

Discussion

Acquired TEF is a life-threatening event. It is very rare
as an initial manifestation of Hodgkin’s disease in chil-
dren (Lal et al. 2006; Alba et al. 1994). In one study, over a
23-year study period, only 13 pediatric oncology patients
developed esophageal complications in the form of stric-
tures or fistula. These were noted at a mean 3.5 years
(range 0.4-11.8 years) after cancer diagnosis with 14
patients (93%) having received mediastinal radiation. Fis-
tulas were seen only in 4 patients aged 3—16 years in mid
or distal esophagus, of whom only one had Hodgkin’s dis-
ease (Lal et al. 2006).

Compression by tumor mass, direct tumor invasion,
and most commonly tumor necrosis following irradiation
or chemotherapy are the likely causes of TEF (Lal et al.
2006; Alba et al. 1994). Our patient had initially mani-
fested with a neck abscess, and bursting of necrotic tra-
cheobronchial lymph nodes may have been causative.

The TEF in lymphoma is said to have a better prognosis
than other malignancies (Westin et al. 2012). While many
cases are expected to heal following chemotherapy and
radiotherapy, the respiratory tract has to be protected
in the interim. The recommended initial treatment is to
place a stent in the trachea or esophagus. However, this
was not considered feasible in our patient due to the fis-
tula location and the cost involved. Surgical intervention
was therefore considered as the fistula was persisting 5
months after completion of chemotherapy.

The main anesthetic challenges were that the ETT,
especially its cuff, had to be placed accurately beyond the

fistula; adequate care had to be taken to avoid tube dis-
lodgement, and measures were taken to prevent leak of
anesthetic gas and aspiration of fluid during the surgery.
The surgical anastomosis was close to the ETT especially
due to the large size of the fistula, and its sterility had to
be maintained during insertion.

The index case posed surgical and anesthetic chal-
lenges due to the size and location of the fistula. How-
ever, results were gratifying and improved the quality of
life of the parents as well as that of the child who is now
able to attend school.

Conclusions

To conclude, in our case, securing the airway with an
appropriate-sized microcuff ETT helped provide a clear
surgical field while maintaining adequate ventilation
and simultaneously protecting the soiling of airway. Use
of interposition muscle graft, adequate mobilization
before fistula closure, and early nutritional rehabilitation
is important to prevent recurrence, lumen stenosis, and
improvement in surgical results.
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