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8-week-old infant

Marit J B van Stigt

SUMMARY

Alaryngeal cleft is a rare anatomical deformity which is
increasingly treated with injection laryngoplasty. Since
diagnosis of laryngeal cleft type | is often made between
2 and 5years of age, this treatment is rarely performed
on very young children. In this case, we describe how
injection laryngoplasty is performed safely on an 8-week-
old child, and we illustrate its added value for the
diagnostic process and for temporary symptom relief.

BACKGROUND

A laryngeal cleft (LC) is an anatomical defect,
consisting of a deeper notch in the interarytenoid
region." This can result in overflow of food and
liquids towards the trachea, and cause symptoms
of aspiration, cough, recurring respiratory tract
infections and respiratory distress.' > This can lead
to diminished quality of life (QoL).” A type I laryn-
geal cleft (T1LC) only extends to the supraglottic
interarytenoid region, no further than the true
vocal folds.® A subclassification of T1LC is the deep
interarytenoid notch (DIN). A DIN has normal
musculature and a shorter interarytenoid notch
height compared to a TILC.* Symptoms of T1LC
are often non-specific. Because of this less distinct
presentation of symptoms, diagnosis of T1LC is
often delayed. According to previous research,
type I and II LC are usually diagnosed between
the age of 2 and Syears." Gold standard for diag-
nosis is through palpation of the interarytenoid
region using a probe, during suspension laryngos-
copy under general anaesthetic.” In approximately
58%—68% of patients with an LC, other congen-
ital malformations are found. Associated anomalies
are most commonly found in the gastrointestinal
tract, including oesophageal atresia, tracheoesoph-
ageal fistula (TEF) and intestinal malrotation.!
Furthermore, an LC can lead to diminished QoL,
by causing emotional and financial stress.® Injection
laryngoplasty (IL) using a dermal filler is increas-
ingly used in the management of LC.? This treat-
ment is not often performed on newborn children,
as in this case. Literature on the efficacy and safety
of IL in younger children is therefore limited.

CASE PRESENTATION

A 3145 week premature boy, with a birth weight
of 1275 g, presented with respiratory distress and
persistent continuous positive airway pressure
(CPAP) dependency since birth. Nasogastric feeding
tube insertion failed at 10 cm. Further diagnostics
indicated a type C oesophageal atresia with a TEF
and a ventricular septal defect. At 5days of age,
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thoracoscopic correction of the oesophageal atresia
was performed. Per-operative laryngeal inspection
revealed a possible mild T1LC, without signs of
laryngomalacia. Postoperatively, oxygen depen-
dency persisted, without the need for CPAP. Oral
feeding was started under supervision of a speech
and language therapist, and bottle feeding using
only thickened liquids improved gradually. Addi-
tional portions could be administered through
a nasoduodenal tube when the child (partially)
refused bottle feeding. Nonetheless, incidents of
aspiration occurred, and the child developed aspi-
ration pneumonia. This clinical presentation and
the possibility of an LC gave reason to perform a
diagnostic laryngotracheobronchoscopy (dLTB).

INVESTIGATIONS

At 7 weeks of age, Videofluoroscopic Swallowing
Study (VFSS) was carried out to assess the suspected
LC. The patient was assessed as a level 2 on the
Penetration Aspiration Scale.” During swallowing
of slightly thick liquid (International Dysphagia
Diet Standardization Initiative (IDDSI) level 1),
penetration was seen several times, but no aspira-
tion. There was no penetration or aspiration seen
while swallowing moderately thick liquids (IDDSI
level 2).%

To evaluate possible TEF recurrence, the patient
underwent a dLTB at 8 weeks of age. Due to respi-
ratory distress during this investigation, the pres-
ence of a recurred TEF could not be assessed, but
severe obstructing tracheobronchomalacia with
CO, accumulation was observed in addition to an
oesophageal stenosis. Also, palpation of the inter-
arytenoid area indicated either a T1LC or a DIN.

DIFFERENTIAL DIAGNOSIS

Since TEF recurrence could not be determined
during dLTB, presenting symptoms could be
attributed to either one or several of the following
diagnoses; a fistula recurrence, the observed
obstructing tracheobronchomalacia or an LC.

TREATMENT

Considering the symptoms of aspiration, the
associated aspiration pneumonia, and the uncer-
tainty which diagnosis was causative for presented
symptoms, treating physicians decided to perform
IL using a hyaluronic acid (HA) agent (figure 1).
This is a way to evaluate if the LC is significant in
causing the symptoms. The HA agent used in our
institution is Juvéderm Ultra 3 (Allergan, France).
During suspension laryngoscopy, the HA deriva-
tive is injected into the interarytenoid region. This
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Figure 1

is done in order to add bulk and height to the interarytenoid
region, and to thus decrease overflow of liquids towards the
trachea.”” The injected volume of the HA agent is not measured.
The treating physician injects an amount of filler that gives suffi-
cient bulking, but causes no airway obstruction. Expected is that,
as a result of less overflow into the trachea, symptoms of aspi-
ration and symptoms caused by the aspiration, such as recurrent
respiratory tract infections, will decrease. After some time, the
HA derivative dissolves, and the deeper notch in the interary-
tenoid region reappears. If the LC was indeed causative, symp-
toms should subsequently return.”> Mean duration of symptom
improvement after IL differs between previous studies, partly
because of different agents injected. Cohen et al found that the
mean duration of improvement of symptoms was 3.3 months.'
In another study using HA agent in IL for vocal cord medialisa-
tion, a median duration of 10.6 months was found.!!

OUTCOME AND FOLLOW-UP

Initially, treating physicians saw an indication for posterior
tracheopexy because of the oxygen dependency, CO, accumu-
lation and bronchial collapse. Per contra, the patient recovered
postoperatively: oxygen therapy was unnecessary, CO, levels
decreased and there were no signs of respiratory distress. Oral
feeding was resumed under logopedic supervision. Also, VFSS
from before and after IL was compared, showing decreased aspi-
ration at the level of the glottis. These findings suggested that the
symptoms were caused predominantly by the LC.

However, 16 days later, the patient presented with an aspi-
ration incident as a result of TEF recurrence, confirmed with
a barium swallow study. This required revision surgery at 15
weeks, 48 days after the last dLTB, with tracheopexy and TEF
resection. Per-operative laryngeal inspection showed a persistent,
or possibly recurrence of, the T1LC, on which IL was revised.
No postoperative complications occurred, leading to a quick
recovery. After resumption of logopedic guided oral feeding, the
patient could be discharged at 16 weeks of age.

DISCUSSION

IL is used to determine whether presenting symptoms can be
attributed to this small anatomical defect. Therefore, it serves
both as a diagnostic tool and a temporary treatment. In this case,
there were two other possible causes for these symptoms, each

Interarytenoid injection laryngoplasty. Palpation of the laryngeal cleft using a probe (A), injection of hyaluronic acid filler (B), after
injection laryngoplasty (C).

with a different treatment approach. For an LC, standard treat-
ment is surgical repair of the cleft by approximating cleft sides
using sutures.! 2 According to Chew et al, complications occur
in 10%-65% of paediatric airway procedures.'* The paediatric
airway anatomically differs to that of adults, particularly in
infants younger than 1year old. Laryngoscopy is consequently
more difficult in this age group and the view is suboptimal."?
Therefore, there should be a confident indication before surgical
intervention, especially in a child of this age, which can be
provided by IL.

Currently, IL is mostly performed on older children. The
mean age at performance of IL was 11.8 months and 29 months
in the research of Cohen et al and Ramazani et al respectively.” '
In this case, IL was performed on a child of 8 weeks old and
again at 15 weeks. Known complications of IL include stridor,
croup-like cough, and respiratory distress as a result of postop-
erative swelling.” According to a previous study, there was no
difference in efficacy and safety of IL in children between 0-3
months of age and older children.’* However, one can presume
that a smaller airway lumen is more easily affected by little
swelling, according to Poiseulle’s law."® Also, a smaller airway
lumen can make the procedure more intricate. Volume of filler
injected should be assessed by the treating physician during the
procedure. This depends on the extent of the cleft, the lumen of
the airway treated and the way the filler automatically distrib-
utes inside the cleft, which differs per procedure. The physician
cannot control the distribution of the filler and it can also create
bulking into the airway lumen, causing obstruction and thereby
stridor. It is therefore important to be cautious and precise with
the amount of filler injected.

In our experience, IL is not often performed in smaller chil-
dren and literature concerning IL in those cases is sparse. In our
case, IL was performed safely in an 8-week-old child, and revised
at 15 weeks of age. Diagnosis and intervention at an earlier age
is associated with better outcomes.'*

In this case, the infant did receive a posterior tracheopexy
eventually, yet there was a clear indication for IL during the
dLTB. As in this patient, children with an LC are often known
to have other congenital malformations or diseases. These cloud
the diagnostic process, as symptoms could derive from more
than one condition, but these comorbidities could also enhance
risks associated with surgery and anaesthesia. IL can bridge a few
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months in which the child’s anatomy can mature, which could
possibly lead to both the resolving of symptoms attributed to
a newborn’s anatomy, and a more developed infant which can
be easier to perform anaesthesia and operate on. This way, IL
can prevent unnecessary operative procedures in infants when
certain diagnoses are confirmed or disproved. Also, as in this
case, IL can be revised multiple times in one child, to extend the
period of HA effect if necessary.

Learning points

» Injection laryngoplasty is rarely performed in newborns, and
literature regarding safety in these children is sparse. In some
cases, however, it can be a good way to relieve symptoms
and improve the overall health of a child.

» Injection laryngoplasty has a temporary effect. It can,
however, be performed more than once.

» For children with comorbidities in need of surgery, in addition
to a laryngeal cleft, injection laryngoplasty at a young age
can provide a period of symptom improvement, to bridge the
time that is needed for the child to get in better condition for
surgery.

» Injection laryngoplasty can prevent unnecessary operative
procedures in infants, by confirming or eliminating a
laryngeal cleft as the cause of the symptoms.
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