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We report a rare case of a neonatal girl who presented with coughing and dyspnea imme-
diately after feeds. At birth, she was noted to have an imperforate anus with a posterior
fourchette fistula from which she was stooling. Initial imaging with radiography showed a
normal bowel gas pattern; however, lumbar vertebral anomalies were noted. An upper GI
series was performed and revealed a laryngeal cleft and malrotation. Ultrasound confirmed
malrotation with an abnormal SMA-SMYV relationship. Since laryngeal cleft is a rare condi-
tion and may not be known to most radiologists, its incidence is likely underestimated. It is
important to note the association of laryngeal clefts with VACTERL and malrotation. In ad-
dition, it is essential not to confuse a laryngeal cleft with a tracheoesophageal fistula since
the management differs.

Malrotation © 2018 The Authors. Published by Elsevier Inc. on behalf of University of Washington.
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Introduct perforate anus without significant abdominal distention. Ini-
ntroauction

Laryngeal cleft, also known as laryngotracheoesophageal
cleft, is a rare entity that is associated with congenital anoma-
lies and rare genetic syndromes. It is likely underdiagnosed
due to the nondiagnosis of minor forms and the high mor-
tality rate of more severe forms [1]. It is thus important for
radiologists to be aware of this entity. Esophagram is useful
in identifying laryngeal clefts; however, it is important not to
confuse it with a tracheoesophageal fistula.

Case report

A 4-day term baby girl presented at birth with shortness of
breath. On physical exam, she was noted to have an im-
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tial chest radiography showed clear lungs with a prominent
ductus bump. Abdominal radiograph revealed a normal bowel
gas pattern; however, vertebral anomalies were detected
within the lower lumbar spine at L4 and L5 (Figs. 1a and
b). Spine ultrasound confirmed the presence of the lum-
bar vertebral anomalies without evidence of tethered cord
(Figs. 1c and d). The patient began stooling through a pos-
terior fourchette fistula within the first 24 hours of life.
She was subsequently started on feeds and immediately
was coughing with dyspnea. An upper gastrointestinal (GI)
series was performed which showed a large connection
between the larynx/upper trachea and the pharynx/upper
esophagus from the level of C3 to the level of C5-C6
(Fig. 2). A nasogastric tube was inserted into the stomach
under fluoroscopic guidance and the remaining foregut was
interrogated. Contrast passed easily into the small bowel;
however, examination of the duodenum revealed that the
third and fourth parts of the duodenum did not cross the mid-
line and ascend toward the normal position of the ligament of
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Fig. 1a — Anteroposterior radiograph of the chest and
abdomen demonstrating a vertebral anomaly at L4-L5
(white arrow). A normal bowel gas pattern is seen.
Incidentally noted is a ductus bump (white arrowhead).

Fig. 1b - Lateral radiograph of the chest and abdomen
demonstrating the vertebral anomaly at L4-L5 (white
arrow).

Treitz. Instead, the third portion of the duodenum folded back
on itself in the right abdomen, suggesting malrotation (Fig. 3).
Ultrasound demonstrated an abnormal superior mesenteric
artery-superior mesenteric vein (SMA-SMV) relationship with
the SMA to the right of the SMV, also compatible with malrota-
tion (Fig. 4). The baby was subsequently transferred to a chil-
dren’s hospital and laryngoscopy was performed which con-
firmed the presence of a laryngeal cleft (Fig. 5). Laryngoscopy,
however, depicted more extensive involvement of the cleft

Fig. 1c — Sagittal ultrasound image of the lumbar spine
demonstrating the vertebral anomaly at L4-L5 as narrowing
of the disc space and tethering of the vertebral bodies
(white arrow).

Fig. 1d - Sagittal ultrasound image of the lumbar spine
demonstrating a normal shape and position of the conus
medullaris at L2 (white arrow).

than originally thought on esophagram with extension near
the carina (type IV cleft) therefore, the baby was again trans-
ferred to a more specialized children’s hospital to undergo sur-
gical intervention.

Discussion

Laryngeal clefts are a rare congenital anomaly with an esti-
mated incidence of 1 in 10,000-20,000 live births. They repre-
sent approximately 0.2%-0.5% of malformations involving the
larynx [2]. Since laryngeal clefts are rare, they may not be eas-
ily recognized by clinicians and radiologists. Familiarity with
this entity is important because early treatment is imperative.
Delay in management can result in complications related to
aspiration and gastric reflux [3]. Laryngeal clefts should not
be confused with tracheoesophageal fistulas because each en-
tity has a different management algorithm and misdiagnosis
may lead to delayed definitive treatment. Tracheoesophageal
fistulas may also occasionally occur with laryngeal clefts [4].
Upon identification of a laryngeal cleft, the patient should
be evaluated for additional associations since this will also
affect the overall prognosis. Laryngeal clefts are associated
with vertebral defects, anal atresia, cardiac defects, tracheo-
esophageal fistula, renal anomalies, and limb abnormalities
(VACTERL), malrotation, and several rare genetic syndromes
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Fig. 2 - Lateral image from an esophagram demonstrating a
large connection between the larynx/upper trachea and the
pharynx/upper esophagus from the level of C3 to the level
of C5-C6 (white arrows). Contrast is seen extending into the
bronchial tree (white arrowheads).

(ie, CHARGE syndrome, Opitz GBBB syndrome, Pallister-Hall
syndrome) and thus the radiologist will play an important role
in evaluation of these patients. Isolated tracheoesophageal fis-
tulas are less likely to be associated with congenital anomalies
whereas the laryngeal clefts are often associated with other
syndromes [2].

The main distinguishing feature between tracheoe-
sophageal fistulas and laryngeal clefts is the location.
Tracheoesophageal fistulas have an abnormal connection
between the trachea and esophagus whereas in laryngeal
clefts, the abnormal connection is between the larynx and
esophagus. Additional involvement of the trachea can be
seen in the most severe forms. The Benjamin and Inglis
classification system for laryngeal clefts is the most widely
accepted and classifies them into 4 types. The mildest form,
Type I is supraglottic with extension no further than the level
of the true vocal cords. Type II clefts extend below the vocal
cords into the cricoid cartilage. Type III extends through the
cricoid cartilage with or without extension into the trachea.
Type IV clefts extend to the trachea and may extend to the
level of the carina [1].

Radiography is useful as an initial imaging modality to
evaluate for findings related to VACTERL such as vertebral

Fig. 3 - (A) Supine upper GI series image. The duodenum
does not cross midline and instead descends inferiorly and
back to the right side without ascending toward the
Ligament of Treitz. (B) The observed path of the duodenum
is traced.
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Fig. 4 - Abdominal ultrasound demonstrating the reversed relationship of the SMA (arrow) and SMV (arrowhead). The SMA
typically sits on the left side of the SMV. (A) SMA and SMV identified. (B) Color Doppler and spectral waveforms of the vessel
on the anatomic right demonstrate arterial flow, representing the SMA. (C) Venous waveforms are identified on the
anatomic left, representing the SMV.
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Fig. 5 - Laryngoscopic view of the aerodigestive tract, with
nasogastric tube (blue stripe) inserted into the esophagus,
demonstrating a large defect of the posterior tracheal wall
extending within 1 cm from the carina.

body anomalies, cardiac enlargement, radial ray anomalies,
and esophageal atresia. In this case, the combination of
anorectal malformation and vertebral body anomalies led to
the suspected diagnosis of VACTERL.

Computed tomography imaging may be useful in visualiz-
ing a direct communication between the trachea and esoph-
agus; however, an esophagram is most useful in evaluat-
ing laryngeal clefts and distinguishing them from tracheoe-
sophageal fistulas [2,5]. Isolated tracheoesophageal fistulas
without esophageal atresia, also known has H- or N-type fistu-
las, have a narrow connection between the trachea and esoph-
agus that is sometimes only seen while the patient is in the
prone position. Endoscopy is not 100% sensitive, which may
also lead to delayed diagnosis [6]. Type II-IV laryngeal clefts,
on the other hand, have a larger defect that is easily seen on
lateral imaging [5]. Type I laryngeal clefts are usually only vis-
ible on laryngoscopy [1]. Identifying involvement of the lar-
ynx is important in differentiating between the two entities.
Although it may be difficult to distinguish between the exact
type of cleft on imaging, it is important to note how far the de-
fect extends on imaging and whether the trachea is involved.
Laryngoscopy is gold standard for diagnosis and classification
[2,3].

Treatment for laryngeal clefts varies depending on the
severity. Minor clefts can sometimes be managed conserva-
tively; however, most laryngeal clefts require repair. The ex-
tent of surgery depends on the type with low-grade clefts
often repaired endoscopically and high-grade clefts treated
with open surgical intervention [3]. Although surgical inter-
vention is often required for both laryngeal clefts and tra-
cheoesophageal fistulas, the approach differs and highly spe-
cialized care is needed for the severe type laryngeal clefts to
avoid complications.

Laryngeal clefts have been previously reported; however,
since they are rare, most radiologists may not be familiar
with the diagnosis. The incidence of laryngeal cleft may be
higher than previously reported and thus radiologists should
be aware of this condition. This case stresses the importance
of accurate diagnosis of laryngeal clefts and a thorough work
up to evaluate for associated syndromes and anomalies.

Conclusion

Laryngeal clefts may be difficult to diagnose due to lack of
familiarity with this entity. Esophagram is useful in distin-
guishing the laryngeal clefts from tracheoesophageal fistulas.
Patients should undergo laryngoscopy and subsequent surgi-
cal treatment at a dedicated pediatric center in order to avoid
misdiagnosis and mistreatment. Identification of associated
anomalies is also important and the radiologist plays an im-
portant role in the evaluation of these patients.
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