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with tracheoesophageal fistula in premature infant

without invasive monitoring: a case report

Abstract

A 10-day-old female premature neonate, 1300 grams weight, with personal medical history
of esophageal atresia type III with tracheoesophageal fistula (TEF), without any other
associated malformations. In a first surgical intervention, invasive monitoring of the arterial
blood pressure through the femoral artery was decided. But once it was catheterized, with
great technical difficulties, the patient started presenting pale and pulse less extremity. On
the face of it, only emergency gastrotomy was performed to prevent pulmonary aspiration.
In the second intervention, after improvement of anticoagulation member, it was decided
not to perform invasive monitoring to prevent iatrogenic again with satisfactory results. It
seems necessary to assess individually the benefit/risk balance of more invasive vascular
catheter monitoring in this kind of patients, since most of the times we are not getting the
expected advantage of it and, on the other hand, it has serious implications for the patient.
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Introduction

Esophageal atresia is a rare neonatal malformation that occurs in
approximately one out of 2.500 — 4.000 newborn infants. It involves
the lack of esophageal lumen continuity, with or without connecting
the airway (Tracheoesophageal Fistula) due to some embryogenesis
alterations which might occur in the first six weeks of pregnancy.!
This condition includes five different forms of esophageal atresia
with tracheoesophageal fistula, being the most common the type I1Ib
(80%), which consists of an upper esophageal blind pouch with an
abnormal connection between the lower esophageal pouch and the
trachea through a fistula close to the carina.? In this form, the fistula
between the lower esophagus and trachea may allow stomach acid
to flow into the trachea and lungs and cause chemical pneumonitis
or respiratory distress. Furthermore, other birth defects may co-exist
with this malformation such as: cardiac, gastrointestinal, genitourinary
and musculoskeletal defects or in a syndrome way called VATER
(association of vertebral defects, anal atresia, tracheoesophageal fistula,
esophageal atresia and renal malformations/radius abnormalities).

Surgery is the treatment of choice using thoracotomy or
thoracoscopy, depending on the newborn size, by closing the fistula
and reconnecting the two ends of the esophagus to each other in a
scheduled surgery, provided that the patient is in good conditions.
Otherwise, if the patient has respiratory symptoms, mechanical
ventilation with positive-pressure may be required.’ In this case, it is
necessary to resort to an emergency gastrostomy before the definitive
correction, in order to avoid pulmonary aspiration of gastric contents.
The current survival rate is about 80%.

As far as intraoperative anesthetic management is concerned,
there is limited published evidence and most of them stress the
ventilation difficulties of that kind of patients due to hypoxia-
hypercapnia secondary disorders and the likelihood of aspiration. It

is also mentioned, to provide the patient with a better intraoperative
management, the need for exhaustive monitoring as well as invasive
arterial pressure, central venous pressure (CVP), brain oxygen
saturation, etc.

As expected, this kind of interventions pose a major anesthetic
challenge for the pediatric anesthesiologist, even more with the
addition of low birth weight and other important disorders like
congenital heart defects.* It is in our hands to ensure, the correct
pulmonary and cardiac physiopathology knowledge and involvements
in this procedure in order to provide the best intraoperative cares and
guarantees to get best possible subsequent outcome.

Clinical case

A 10-day-old female premature neonate, 1300 grams weight,
with personal medical history of esophageal atresia type III with
tracheoesophageal fistula (TEF), without any other associated
malformations. In a first surgical intervention, invasive monitoring of
the arterial blood pressure through the femoral artery was decided. But
once it was catheterized, with great technical difficulties, the patient
started presenting pale and pulse less extremity. Vascular surgeon
was informed, who recommended removing the arterial catheter, 48-
hour anticoagulation therapy and postponing the corrective surgery.
On the face of it, only emergency gastrotomy was performed to
prevent pulmonary aspiration. One week later, showing good clinical
evolution at both respiratory and thrombotic levels, corrective atresia
surgery was rescheduled via left thoracotomy. The fistula was located
3-4mm above the tracheal carina. Before entering the operating room
(OR), in the Neonatal Care Unit, a number 24 peripheral line was
catheterized in left inferior limb, an epicutaneous catheter in right
superior limb and antibiotic prophylaxis was made with gentamicin
and vancomycin. After standard monitoring of ECG, pulse oximetry
and Non-Invasive Arterial Pressure, we proceeded to the inhalation
induction with sevoflurane 4%, atropine 0.01mg /kg, fentanyl 10 micro
gr/kg, rocuronium Img/kg and propofol 2mg/kg. Once spontaneous
breathing was lost (manual ventilation not required), orotracheal
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intubation (OTI) was successfully performed with uncuffed portex
number 3 (Cormack I/IV), verifying its proper placement distal to
the TEF, by both hemithorax symmetrical auscultation and good
ventilation parameters. In the OR, the fibrobronchoscopy was prepared
in case of unsuccessful orotracheal intubation or tube placement.
After being intubated, the patient is connected to continuous pressure
Mechanical Ventilation with the following parameters: Fraction
of Inspired Oxygen (FiO2) 0.4, Positive End-Expiratory Pressure
(PEEP) 5, Inspiratory Pressure 15mmHg, Respiratory Rate 35bpm;
thus obtaining a Mechanical Ventilation of 0.5 with Tidal Volume
(Vt) 10ml/kg and nearly 99% arterial oxygen saturation. The patient
was placed in left lateral decubitus position, checking once again
the intubation, and putting foam pads in the pressure areas of the
newborn. Sevoflurane 3.5% was used for the anesthetic maintenance,
plus one more dose of fentanyl 5 micro g/kg. The rest of the
monitoring consisted of putting nasogastric tube, urinary catheter, oral
thermometer and getting control of End tidal CO2 (EtCO2) and peak
and plateau airway pressures, without neither arterial blood pressure
nor central vein pressure invasive methods.

With regard to fluid therapy, the patient received Plasma-Lyte®
and albumin 5% depending on her basal requirements, including
more punctual bolus in case of need. During surgery, mechanical
ventilation was kept with the following parameters: FiO2 between
0.4 and 1, PEEP from 5 to 7 mmHg and Inspiratory Pressure about
15 to 25 mmHg. These variations were because of the patient
needs during surgery, according to the arterial oxygen saturation,
which levels were kept above 92% during almost the three hours of
surgical procedure, with the exception of two sporadic episodes of
desaturation (until 85%) corresponding to the phases of surgery where
the right lung was collapsed with the valve. Those were solved using
FiO2=1 and Mapleson type Jackson Rees for manual ventilation.
Occasional intraoperative permissive hypercapnia was allowed in
order to improve mechanical ventilation management, not exceeding
65mmHg with pH higher than 7.25.

Hemodynamically, our patient required dopamine doses of Smcg/
kg/min during the repair stage of the esophageal atresia (about one
hour), probably because of the venous return decrease caused by the
pulmonary collapse done with the surgical valve. The infant remained
hemodynamically stable, which made possible to stop dopamine doses
at the end of surgery. It was not necessary neither blood transfusion nor
other drugs to maintain homeostasis. The patient temperature ranged
between 35.5 and 36.5°C thanks to surgical warming blanket and
warm fluid therapy support. As far as surgical technique is concerned,
in first place, fistula resection was performed without incident and
with satisfactory result, followed by the esophageal atresia correction.
In fact, sutures were tested in the OR using Valsava maneuver made
with sporadic manual ventilation (Figures 1 & 2).

The patient left the OR hemodynamically stable, without
vasoactive agents, respiratory stable, intubated, with corrected PCO2
(carbon dioxide partial pressure) of 30mmHg and pH of 7.49, and
was moved to the Neonatal intensive unit care, where five days later
she was extubated. Ten days after the surgical procedure, the infant
suffered an episode of bronchoaspiration because of gastroesophageal
reflux (GER), which had a favorable outcome. She didn’t show any
other serious complication.>®

Discussion

It is important to highlight the fact that, we sometimes have to deal
with extremely low birth weight infants, with the added challenge of
vascular access and its iatrogenic consequences. Therefore, it seems
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necessary to assess individually the benefit/risk balance of more
invasive vascular catheter monitoring in this kind of patients, since
most of the times we are not getting the expected advantage of it and,
on the other hand, it has serious implications for the patient, as in our
case.

Figure 2 The final result before leaving the operating room.

Obviously, in our second surgery, intraoperative hemodynamic
monitoring was considered once again and finally rejected, owing
to previous complications. Nevertheless, despite not doing the
mentioned monitoring, the results were satisfactory, solving patient’s
malformation without severe repercussions. We would like to
emphasize the fact that we consider necessary to have a vascular
access which allows you to take intraoperative blood tests, give
vasoactive drugs and provide the patient with fluids, as in our case, to
maintain patient’s homeostasis and his/her possible needs.

Conclusion

This kind of pathology and patient represent a challenge for the
pediatric anesthesiologist not only in the anesthetic management
complexity but also in the required deep knowledge of extremely low
weight infant physiopathology and its specific considerations.
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