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-type tracheo-esophageal fistula (TEF) without associated
esophageal atresia (EA) is a rare condition posing diagnostic and
management problems. It occurs with an incidence of 4% of all

congenital tracheo-esophageal abnormalities.1-4 N-type TEF is more frequent
than H-type, owing to the oblique angle of the fistula from the trachea (ca-
rina or main bronchi) to the esophagus, anatomically at the level of the neck
root (C7-T1).3,5 Pressure changes between both structures can cause entry
of air into the esophagus, or entry of esophageal content into the trachea.5,6

Apparently, TEF with or without EA should be included in the diffe-
rential diagnosis of surgical causes of respiratory distress in neonates.7,8 The
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ÖÖZZEETT  İzo le H-ti pi tra ke oözo fa ge al fis tül (TÖF) sık lı ğı yak la şık ola rak 100.000 can lı do ğum da 1 gö -
rü len na dir bir do ğum sal ano ma li dir. Bes len me son ra sı mo rar ma ve ök sü rük, gas tro in tes ti nal sis te -
min gaz dis tan si yo nu ve yi ne le yen so lu num yol la rı en fek si yon la rı eş lik eden bul gu lar dır. Ye ni do ğan
dö ne min de bul gu la rın TÖF’e öz gün ol ma ma sı ne de ni i le ta nı ge nel lik le ço cuk luk, hat ta eriş kin dö -
ne me ka dar ge ci ke bil mek te dir. Özo fa gog ra fi ve bron kos ko pi TÖF ol gu la rın da ke sin ta nı yı sağ la yan
araç lar dır. Tedavi cer ra hi dir ve sağ ser vi kal in siz yon dan TÖF’’ün bu lun ma sı, ay rıl ma sı, bağ lan ma -
sı ve tra ke a ve özo fa gu sun ona rıl ma sı nı içer mek te dir. So lu num sis te mi komp li kas yon la rı nın ön -
len me si için er ken cer ra hi mü da ha le ge rek li dir. Bu çalışma da, al tı gün lük iken izo le H-N ti pi TÖF
ta nı sı almış bir ol gu ta nı sal yön tem ler, ayı rı cı ta nı ve tedavi açı sın dan tar tı şıl mış tır.
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clinical diagnosis of an H-N-type TEF has been as-
sociated with the triad of paroxysms of coughing
or cyanosis with feeding, gaseous distension of the
gastrointestinal tract and recurrent pneumonia or
bronchitis.5 Clinical observation together with
performance of a tube esophagogram and bronc-
hoscopy are eventually diagnostic. In spite of many
other diagnostic techniques advocated such as
scintigraphy, direct sagittal CT scan and virtual
bronchoscopy fistula identification can be elusive
and difficult thus delaying the prompt diagnosis to
early childhood or even to adulthood.1,9-12 Herein,
we report a case of N-type TEF with a brief de-
scription of its surgical history.

CASE REPORT

A female infant who was born at 35 weeks of gesta-
tional age with a birth weight of 2835 gr experienced
severe respiratory distress and cyanosis on the post-
natal 12th hour following oral feedings. Her chest X-
ray revealed para-cardiac pneumonic infiltrations.
Since blood parameters as CRP, leukocyte count,
leukocyte formula were highly suggestive for an 
infection antibiotherapy consisting of ampicillin
(100 mgr/kg body weight/day, twice a day) and
netilmycin (4 mgr/kg body weight/day, once a day)
was started with the presumptive diagnosis of
neonatal pneumonia. On the post-natal 4th day, as
her symptoms worsened under antibiotherapy cine-
esophagography with water soluble media was per-
formed. Although no pathology was revealed in the
swallowing phase of the study severe gastro-
esophageal reflux and an N-type TEF were detected
in the Trendelenburg position (Figure 1). On the
post-natal 6th day the patient was taken to operation.
Fistula tract opening was located by rigid bron-
choscopy and a 4 FR guiding wire was introduced in.
Then esophagoscopy was performed which detected
the guiding wire in the esophagus thus confirming
the diagnosis of TEF. N-type TEF was isolated, di-
vided and excised through a right lower cervical in-
cision (Figure 2). Both tracheal and esophageal walls
were repaired with non-absorbable interrupted su-
tures (5/0 Prolene, Ethicon Ltd, Edinburgh, UK.).

Convalescence was uneventful and the patient
was discharged on the post-operative 3rd day. Me-

dical therapy for gastro-esophageal reflux was
started immediately after and carried on. On the
post-operative 1st year cine-esophagography and
bronchoscopy were repeated which revealed ab-
sence of gastro-esophageal reflux with a normal
anatomy of esophagus and stomach. Medical ther-
apy for gastro-esophageal reflux was terminated
and she is still doing well without complications
for a follow-up period of three years.

DISCUSSION

Tracheo-esophageal malformations were first de-
scribed by Durston in 1670. The first successful op-
erations for OA/TEF were performed by Leven in
1941 and Haigth in 1943. Despite the fact that 40%
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FIGURE 1: N-type TEF were detected in the cine-esophagography. (>) in-
dicates the fistula.

FIGURE 2: N-type TEF was isolated, and divided through a right lower cer-
vical incision. (<) indicates the fistula.
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of patients with associated tracheo-esophageal mal-
formations are premature newborns recent prog-
resses in neonatal surgery, anesthesia and neonatal
care units minimize the negative effect of prema-
turity on survival.1,2,10,13,14

Several theories have attempted to explain the
etiology of TEF, but it is currently believed that the
development of an abnormal epithelial-lined con-
nection between the respiratory and digestive
tubes results in the creation of a TEF.15 The median
pharyngeal groove develops in the ventral aspect
of foregut at day 22 of gestation. This tissue deve-
lops into the respiratory and digestive tubes. If pro-
liferation of mesenchyme between the respiratory
and digestive tubes fails the situation leads to pa-
tency between the tubes, thus producing a TEF. Al-
though most of the tracheo-esophageal anomalies
are frequently associated with other congenital
anomalies, congenital malformations are least com-
mon in cases of isolated TEF.3

Children with TEF are invariably symptomatic
from birth, although the symptoms may be inter-
mittent and may vary in severity. A high index of
suspicion is required because the symptoms are not
specifically attributed to the disease.5,16 In isolated
H-N-type TEF cases prompt diagnosis may be de-
layed to early childhood or even to adulthood. A
recent study reported the median age on diagnosis
as eight months.15 In another series the median
delay from the time of first presentation to diagno-
sis was found 14 days (7-58 days) and median age at
surgery was 15 days (8-60 days).9 In the presented
patient early onset of symptoms those lead to early
work-up and diagnosis was evidently due to severe
gastro-esophageal reflux. Thus, our case seems to
be one of the earliest diagnosed and operated pa-
tients.

Tube esophagogram is the mainstay of the di-
agnosis. The obliquity of the fistula causes failure of
its visualization in routine swallow studies. A na-
sogastric tube is passed into the stomach and slowly
withdrawn into the mid-esophagus and non-ionic
water soluble contrast media is injected. The aim is
local distention of esophagus with contrast in the

region of fistula, which will encourage the passage
of contrast through TEF to airway.6 Opposing Tar-
can et al. who stated that gastro-esophageal reflux
might postpone the detection of TEF in newborns,
in the present case gastro-esophageal reflux into
the TEF rendered the diagnosis by facilitating its
visualization.17

We performed rigid bronchoscopy and endos-
copy to confirm the diagnosis. Rigid bronchoscopy
and esophagoscopy are reported to be more valu-
able than esophagography in isolated TEF cases by
detecting the exact place of the fistula with its di-
mensions.4,14,18,19 Therefore, surgery can be planned
accordingly, as in our case.20,21

Isolation, division and excision of the fistula,
and repair of the trachea and esophagus through a
right lower cervical incision has become the stan-
dard approach in TEF cases.6,22 This kind of repair
reduces the morbidity and mortality.10,18,23,24 Re-
cently endoscopic repairs by means of electro-
cautery, tissue glues or sclerosing materials have
been advocated. Besides those, thoracoscopic liga-
tion of TEF was also described.25-28 However, these
methods do not comprise complete division and ex-
cision of the fistula and are not completely free of
risk of recurrence. Ligation of the fistula rather
than complete division and excision increases the
incidence of recurrent TEF.15

As a conclusion, H-N-type TEF should be kept
in mind in cases of paroxysms of coughing or
cyanosis with feeding, gaseous distension of the
gastrointestinal tract and recurrent pneumonia or
bronchitis. Diagnostic work-up, which consists of
real time cine-esophagography, rigid bronchoscopy
and esophagoscopy should be started immediately
if there is strong assumption of an H-N-type TEF.
In presence of gastro-esophageal reflux Trandelen-
burg positioning of the patient during cine-esoph-
agography may aid the detection. Operation should
be performed through a lower cervical incision. Di-
vision and total removal of TEF and concomitant
repair of trachea and esophagus is mandatory
rather than simple ligation of the fistula.
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