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Key points

portant to prevent catastrophic events.

Laryngotracheal esophageal cleft (LTEC) is a rare developmental disorder of upper airway which accounts for 0.3% to
0.5% of all congenital anomalies of the larynx. It demands high clinical judgment to diagnose the case as most of the
times patient is erroneously diagnosed as tracheoesophageal fistula and recurrent esophageal intubation or slipping of
endotacheal tube in the esophagus should arise suspicion of LTEC. It has ben divided into four types by Benjamin and
Inglis and severity depends upon type. Type III and IV present with severe symptoms in the neonatal period. Know-
ledge of different approaches to secure and maintain airway and preparedness for the same in such a case is most im-

Abstract

Laryngotracheal esophageal cleft (LTEC) is an abnor-
mal communication of larynx and trachea with esopha-
gus via a midline defect. This anomaly occurs in less
than 1% of population, and has slight male prelidection.
Diagnosis of such a case requires great degree of suspi-
cion as it is commonly mistaken for tracheoesophageal
fistula. Though cases have been described in otola-
ryngology literature, there are very few cases available
that describe the anesthesia challenges and management
of LTEC. Here we describe the anesthesia management
of a neonate with Type III LTEC along with review of
literature of the same.

Keywords: Airway management, laryngotracheal eso-
phageal cleft, pediatric difficult airway

Introduction

Laryngotracheal esophageal cleft (LTEC) is a rare deve-
lopmental disorder of upper airway which accounts for
0.3% to 0.5% of all congenital anomalies of the la-
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The trachea and esophagus originate from one common
tube and are separated by the rostral development of the
tracheoesophageal septum, which is complete at appro-
ximately 35 days of gestation. Complete or partial failu-
re of the septum to develop results in a laryngotracheoe-
sophageal (LTE) cleft. A simple and clinically applica-
ble is that proposed by Benjamin and Inglis that divides
the clefts into four types based on function. Most of the
times the diagnosis is presumed to be trachea oesopha-
geal fistula hence It demands high clinical judgment to
diagnose the case as well as greater skills to manage
airway perioperatively in patients with congenital laryn-
geal cleft. We present a neonate who was diagnosed as
LTEC type III and describe the anesthetic challenges
faced during its surgical correction along with review of
literature of the anaesthesia techniques that have been
used in past.

Case report

A 3 day old neonate, male, weighing 3kg was referred

to our institution from private hospital with the recurrent
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episodes of choking and cyanosis after feeding, and re-
spiratory distress. The baby was born at 32-weeks gesta-
tion to a 25-year-old gravida 1 para 1 female. The pre-
gnancy was complicated by polyhydramnios. Labor
commenced after spontaneous rupture of membranes,
and the infant was delivered vaginally with Apgar sco-
res of 7 at 1 min and 9 at 5 min. The typical history ma-
de the pediatricsurgeons suspect a trachea-oesophageal
communication so he was posted for diagnostic rigid
bronchoscopy. His already bad lung dissuaded them
from carrying on a esophgogram with a dye as further
dye aspiration could be catastrophic for the baby. An
Ultrasound (usg) abdomen, 2 D echo and ophthalmaic
reference for defects were adviced. Usg abdomen was
normal and 2 D echo showed a small patent ductus arte-
riosus and a small atrial septal defect. There were no
ophthalmic defects.

His chest x ray showed haziness in the right middle and
upper lobe suggestive of aspiration pneumonitis. His
haemoglobin was 13gm% and wbc count 15000.

On examination baby was floppy with weak cry but was
maintaining saturation of 90% on hood and prone posi-
tion. So he was not intubated in the pediatric intensive
care unit (PICU). He also had low set ears and dy-
smorphic facies.

He was taken up for diagnostic bronchoscopy with re-
pair under general anaesthesia. In ot, monitoring inclu-
ded pulse oximetry, capnography, electrocardiogram,
temperature, noninvasive blood pressure and urine out-
put.

Patient was given fentanyl 6mcg and atropine 0.06 mg
intravenous (IV). Anesthesia was induced by inhalation
of oxygen and sevoflurane. Muscle relaxation was
achieved with atracurium 1mg IV. Rigid bronchoscopy
with a 2.5 mm sized scope showed a large Laryngotra-
cheal- oesophageal cleft (LTEC) extending up to middle
of trachea (Type III LTEC) (Fig. 1) The bronchi were
normal.

Decision was taken to repair the cleft as he was prone to

aspiration. We then tried to intubate the patient with 3
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mm ETT under direct laryngoscopy (DL) after achie-
ving a grade I view. Tube placement was confirmed
with ETCO, and bilateral breath sounds. On surgeons
insistence we took the tube from right side of mouth to
left (as they wanted the head turned to the left) but now
we were unable to ventilate the patient. We reintubated
the patient by passing the tube through the previously

entered opening but were unable to ventilate the patient.

vocal cords

Fig. 1. Laryngotracheal-oesophageal cleft

This happened twice so we decided to place two tubes
one in what we thought was larynx and other in the oe-
sophagus and this time we were able to ventilate
through the tube we thought was in oesophagus. After
confirming bilateral breath sounds and ETCO, tracings
we removed the other ET tube and placed a large bore
(10F) nasogastric tube.

Head was carefully turned to right and incision was ta-
ken on the left side of neck.

There was a posterior laryngeal cleft extending from
just below the vocal cords till the suprasternal notch
with a common tracheo-esophageal passage. The cleft
was repaired by placing long strips of sternomastoid
muscle between trachea and esophagus. The trachea was
repaired over the 3 mm ETT. Esophagus was repaired
over the nasogastric tube (Fig. 2). We did not encounter
any tube displacement during surgery but there lot of air
leak while ventilating the patient which was overcome
by turning the bevel of the tube anteriorly. Anesthesia
was maintained using atracurium and sevoflurane. Inj
fentanyl boluses were given for analgesia.

The surgery was completed uneventfully over 3 hours.

The oxygen saturation and hemodynamic parameters
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were stable during this period. Blood loss was minimal

and 40 ml of Ringer Lactate was given as infusion du-

ring surgery.

Endotracheal |
tube

orogastric -
tube

Fig. 2. Esophagus repaired over the nasogastric tube

Patient was shifted to PICU and electively ventilated for
3 days. Infusion of fentanyl 1mcg/kg/hr was given for
48 hrs. On the 3" day attempts to wean the patient were
made but he did not maintain blood pressure and beco-
me vitally unstable. Though dopamine infusion and hi-
gher antibiotics were started he subsequently developed
septicaemia and renal failure and died on 5" postopera-
tive day.

Discussion

Disruption in the cephalad development of the laryngo-
tracheal septum results in a laryngeal cleft defect!). It
has been proposed also by Merei and Hutson '™ that an
LTE cleft may occur as a result of failure of the laryngo-
tracheal diverticulum to form from the foregut. There
are no definitive contributing factors associated with
these defects, although adriamycin has been reported to
induce esophageal atresia and tracheoesophageal fistula
in fetal rats ”. A nonspecific finding of polyhydramnios
and prematurity has been associated with LTEC .

In our case patient had history of polyhydraminos with
child being born prematurely. LTEC defects may be as-
sociated with other congenital anomalies and have been
described in two syndromes: Opitz—Frias (or G syndro-

me) and Pallister—Hall syndrome "*!. Opitz—Frias syn-
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drome includes hypertelorism, cleft lip/palate, cleft la-
rynx, and hypospadias. Pallister—Hall syndrome is asso-
ciated with hypothalamic hamartoblastoma, hypopituita-
rism, imperforate anus, postaxial polydactyly, and cleft
larynx. Laryngeal clefts have also been found in patients
with VATER association, and patients with laryngeal
cleft defects may have a coexisting tracheoesophageal
fistula (almost 20%), meckel’s diverticulum, GERD,
congenital subglottic stenosis as well 1°.

The Benjamin Inglis classification of LTEC is the sim-
plest and most commonly used. Type I involves in-
ter-arytenoid musculature, Type II involves the cricoid
only, Type III involves the proximal larynx, trachea and
oesophagus and Type IV LTEC extend into the thoracic
trachea and may extend down to the carina . These
classifications are extremely important not only for sur-
gical management but for anesthetic management as
well.Symptoms associated with LTEC depend on the
severity of the cleft and includes hoarse or husky voice,
feeding difficulties, increased secretions, choking, stri-
dor, aspiration, pneumonia, and cyanotic episodes. Ma-
jor clefts (types III and IV) may be associated with stri-
dor and/or respiratory distress. Types III and IV LTEC
often require airway intervention soon after birth along
with difficulties in maintaining an intubated airway'".
Differential diagnosis of LTEC include tracheoesopha-
geal fistula, esophageal stricture, neuromuscular disease,
laryngomalacia as each of the forementioned also have
similar presenting symptoms. Hence diagnosis of LTEC
requires high degree of suspicion. An accurate diagnosis
of LTEC requires the following findings/or investiga-
tions- CXRay suggestive of aspiration pneumonia, abili-
ty to pass nasogastric tube that shows an anterior poste-
rior position on xray, laryngoscopy and bronchoscopy,
oesophagogram, oesophagoscopy and a CT scan.

Most of the cases reported in literature the diagnosis
were made incidently when the patient were brought in
ot for tracheo oesophageal fistula repair. The latest was
described in Indian Journal where patient was taken up

for trachea oesophageal repair. The inadequacy to main-
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tain ventilation even though a large size tube was intro-
duced raised suspicion and bronchoscopy was perfor-
med to find a complicated type IV LTEC. Repeated oe-
sophageal intubations, recurrent slipping of tube into the
oesophagus inspite of tracheal intubation are all signs
that warrent further investigation!’..

Surgical correction depends on variety of features inclu-
ding severity of symptoms, associated anomalies and
syndromes, and type of cleft. Type I usually gets cor-
rected with growth and does not require any surgical
management. Type II can be managed endoscopically
with microlaryngoscopy, CO, laser stripping of the mu-
cosal layer of cleft and sutures to close the cleft. Type
IIT and IV require an open approach to access the poste-
rior cleft. The exposure of LTEC consists of a cervical
approach that includes a thyrotomy, cricoidotomy, and
tracheofissure opening. type IV LTEC may reqire an
additional lateral thoracotomy and cases using car-
diopulmonary bypass and midline sternotomy have also
been described.

Anaesthesia management of type IIl and IV remains a
challenge. Preoperatively most patients will have some
form of GERD which will have to be controlled medi-
cally or through gastrostomy and fundoplication.
Intraoperatively the difficulty to intubate depends on the
type of cleft. Type III requires stylet/ mainstem intuba-
tion with carefully withdrawing the endotracheal tube
(ETT) till adequate ventilation is achieved. Incase of re-
peated oesophageal intubation and inability to ventilate,
insertion of two tubes one in both the openings is advi-
sable and ventilation can then be checked through them
as done in our case. Orientation of bevel of tube ante-
riorly helps to minimize air leak into esophagus poste-
riorly. In type IV a cuffed ETT or fogatery catheter into
the oesophageal orifice and an ETT into the anterior
portion of trachea has been mentioned. In case described
by Arai LR et al, deliberate oesophageal intubation
using a large size tube to ventilate a neonate with type
IV LTEC has been described. Later the patient was ta-

ken on cardiopulmonary bypass for sternotomy'™.
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Ruder managed the airway of typelll LTEC with a tra-
cheal tube and a Foleys catheter passed into the stomach
and the inflated balloon retracted into the gastro-
esophageal junction'”. The Foleys catheter provided a
seal in preventing gas from entering the stomach during
positive pressure ventilation, besides helping to main-
tain an anterior position of the ETT and preventing it
from being displaced posteriorly into the esophagus. We
found that a large bore nasogastric tube (10 F) passed
into the esophagus was useful in decompressing the
stomach and prevented ETT displacement.

Yoshizawa described the use of one-lung ventilation
with left endobronchial intubation for surgical repair of
LTE cleft via a right thoracotomy """ Other stratergies
include prior tracheostomy, two tracheal tubes into each
main  stem  bronchus, Bl custom-made  bifurcated
ETT, ") pediatric bilumen tube!'") laryngeal mask
airway ', Using ECMO and avoiding intubation or tra-
cheostomy has also been described by Geiduschek!"!.
Maintaining the airway and prevention of aspiration du-
ring reconstruction is also difficult. An ETT anchored at
the angle of mouth, a large bore nasogastric tube and
close vigilance to detect and rectify any tube displace-
ment helped us to tide over the intraoperative period.
Postoperatively, the patients require prolonged ventila-
tory support because of the posterior tracheal wall defect
and tracheobronchomalacia. Nutritional status has to be
maintained for the wound healing and neonatal growth.
Gastric transection with double gastrostomies, gastro-
stomy, and total parenteral nutrition has been reported
[ Gastro-esophageal reflux leads to aspiration pneu-
monia, sepsis and increased mortality. Proton pump
inhibitors, histamine type 2 antagonists, proximal ga-
stric drainage, Nissen fundoplication, high gastric tran-
section, double gastrostomy have been advocated. Other
complicationsof surgery include tracheo-esophageal fi-
stula, laryngeal nerve injury, granulation tissue forma-
tion, tracheomalacia and dysmotility of reconstructed
esophagus'®. The mortality rate for an LTE cleft increa-

ses with severity, ranging from approximately 43% in

83



Pediatric Anesthesia and Critical Care Journal 2015, 3(2):80-84
doi:10.14587/paccj.2015.15

PACC]

Types 11 and III to 90% for Type IV ", Patients with 7.

these defects require early diagnosis and intervention to
prevent significant pulmonary damage from aspiration.

A multidisciplinary team approach and effective com-

munication between team members are essential in the 8.

management of these patients.
Conclusion

In summary, we describe the successful anesthesia ma-

nagement of a neonate with Type III LTEC and discuss 9.

the pertinent issues for management of a patient with

this type of defect. High clinical suspicion, preparedness

for difficult airway and knowledge about different ap- 1
proaches to manage these cases are necessary as often
immediate correction may be required.
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