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Abstract

neonatal and infantile fistula with surgical correlation.

Background: Neonatal and infantile fistulas are diverse and include many types. Conventional contrast images are
used to delineate the fistulous tracts. The aim of this study is to illustrate the conventional radiological spectrum of

Methods: Neonates and infants with suspected fistulas were included in this study. The patients may be
presented by cutaneous fistula with discharge, profuse oral secretion and cyanosis on feeding, or imperforate
anus. After full clinical data were taken, plain X-ray, contrast imaging, and abdominal sonography were done
to the patients. Treatment was tailored according to the case.

Results: Our study included 34 patients (25 boys and 9 girls): one case of branchial fistula; 2 cases with
thyroglossal fistula; 10 cases of tracheo-esophageal, esophago-cutaneous, and esophago-pleural fistulas; 3
cases with vitello-intestinal fistula; one case with urachal fistula; 12 cases with recto-urinary, recto-vaginal, and
recto-perineal fistula; 4 cases with peri-anal fistulas; and finally one case with iatrogenic urethra-cutaneous
fistula. Radiological findings were well correlated with the surgical data.

Conclusion: Many types of neonatal and infantile fistulas were shown in this series including tracheo-
esophageal, recto-urinary, and other neonatal fistulas. Radiological and surgical data were well matched.
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Background

Neonatal and infantile fistulas are not so rare identity to
be encountered. Many types of neonatal and infantile fis-
tulas are illustrated in the literature. Fistulas associated
with ano-rectal malformation and tracheo-esophageal
atresia are the most famous ones [1, 2]. However, there
are also many other variants of neonatal and infantile
fistula. Omphalo-mesenteric, iatrogenic, and urachal fis-
tulas are also seen. There are very rare types observed
and reported in the literature such as gastrocolic and
vascular fistula [3-5].
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Neonates with fistula may be presented very early
by profuse oral discharge and signs of suffocation in
esophageal atresia and non-passage of meconium such
as ano-rectal malformations. Also, it may be pre-
sented late such as umbilical or cutaneous discharge
in iatrogenic or urachal fistula [6-8]. Diagnosis de-
pends upon the clinical and radiological assessment
and confirmed at surgery. Palin X-ray is the first mo-
dality of choice, then contrast study to determine the
exact site of the fistula. Abdominal ultrasonography is
done as a routine examination to detect associated
congenital anomalies [9-12].

The aim of this work is to illustrate the spectrum
of neonatal fistula founded in routine neonatal radi-
ology workup with clinical and surgical correlation.
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Table 1 Types, numbers, and radiological and surgical data of neonatal and infantile fistulas
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Treatment

Blind tract with a distal small cavity

A fistulous tract ending at the base
Esophageal atresia with gastric and
Esophageal atresia with gasless abdomen

A tract between the esophagus and trachea

A fistulous tract between the esophagus
and skin after esophageal atresia repair

A fistulous tract between the esophagus
and plural after Ryle tube maneuvering

A fistulous tract between the umbilicus

A fistulous tract between the umbilicus

A fistulous tract between the rectal pouch
A fistulous tract between the rectal pouch
A fistulous tract between the rectal pouch
A fistulous tract between the rectal pouch

A fistulous tract between the rectal pouch

A fistulous tract between the rectal pouch
and perineum with imperforate anus

Type of fistula Number (34) Radiology
Branchial 1
Thyroglossal 2

of the tongue
Tracheo-esophageal (distal) 6

intestinal gases
Tracheo-esophageal (proximal) 1
Tracheo-esophageal (H shape) 1
Esophago-cutaneous (iatrogenic) 1
Esophago-pleural (iatrogenic) 1
Vitello-intestinal 3

and small intestine
Urachal 1

and urinary bladder
Recto-vesical 1

and urinary bladder
Recto-urethral (prostatic) 1

and posterior urethra
Recto-urethral (bulbar) 6

and membranous urethra
Recto-urethral (distal urethra) 1

and anterior urethra
Recto-vaginal 2

and vagina
Recto-perineal 1
Peri-anal 4

Urethro-perineal

A fistulous tract between the rectal pouch
and perineum

A fistulous tract between the urethra
and perineum

Fistulectomy

Fistulectomy

Surgical repair of atresia and ligation
of the fistula

Surgical repair of atresia and ligation
of the fistula

Ligation of the fistula

Ryle tube insertion
Ryle tube insertion
Surgical excision of the fistulous tract
Surgical excision of the fistulous tract

Surgical repair during second-stage
treatment of imperforate anus

Surgical repair during second-stage
treatment of imperforate anus

Surgical repair during second-stage
treatment of imperforate anus

Surgical repair during second-stage
treatment of imperforate anus

Surgical repair during second-stage
treatment of imperforate anus

Surgical repair during second-stage
treatment of imperforate anus

Fistulectomy

Surgical repair

Material and methods
Patients with neonatal fistula especially of gastro-in-
testinal (GIT) and urinary tract were included and
retrospectively reviewed. All clinical, radiological,
and surgical data of those patients were thoroughly
investigated. The patients were referred to the Diag-
nostic Radiology Department at Sohag University
Hospital and private sectors from December 2015 to
February 2019. The exclusion criteria were patients
with vascular fistula. The neonates presented with
increase oral secretion, cyanosis on feeding, cutane-
ous discharge, or inability to pass meconium.
Meticulous care and warming were followed during
handling to do a radiological examination. Those ne-
onates were subjected at first to erect abdominal and
chest X-ray. The GIT air in this X-ray was analyzed
as regards the presence of proximal esophageal
pouch with a coiled Ryle catheter, presence or ab-
sence of gastric and intestinal air, chest infection

and air-fluid levels, air under the diaphragm, and as-
sociated skeletal and heart congenital anomalies.

The second examination was a contrast study. This
technique was tailored according to the state of the
patient. Contrast esophagogram was done to patients

A

Fig. 1 Branchial fistula. a A photograph of the fistulous opening. b
Fistulography; the image shows a tract in the right side of the neck
with distal cavity
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Fig. 2 Thyroglossal fistula. a Fistulography; the image shows a tract in the right side of the neck extending to the base of the tongue. Spill on
contrast into the pharynx with esophageal opacification (arrow) is observed. b A photograph of the fistulous tract on surgery (arrow)

¥

suspected to have tracheo-esophageal fistula. The
technique was done by injection of minimal contrast
(Ultravist; 1-2 cm) in a Ryle catheter. Lateral or ob-
lique view was taken from the patients to visualize
any tracheo-esophageal fistula. As regards patients
with ano-rectal malformations especially with imper-
forate anus, augmented pressure colostogram was
done after colostomy. This was done by injection of
10-15cm of saline diluted contrast (Ultravist) in a
Foley catheter inserted in distal colostomy opening
after balloon filling. Lateral view was done to detect
any fistulous tract and detect its exact site of con-
nection. Ascending and voiding urethrogram was
also done to patients suspected of ano-rectal malfor-
mation fistula. Conventional fistulography was done
to patient with cutaneous fistula, and appropriate
filming was taken.

All neonates were subjected to routine abdominal
ultrasonography to detect any associated abdominal
congenital anomalies or any abdominal abnormalities
such as fluid collection. All radiological examinations
were done by one radiologist with 25years of con-
ventional radiology experience.

All neonates were operated upon in the Pediatric Sur-
gery Unit at Sohag University Hospitals and private sec-
tors. Final diagnosis was done at surgery and correlates
with the radiological data. Highly qualified preoperative
care was achieved in the intensive care unit.

Results

Our study included 34 patients (25 boys and 9 girls).
Their age ranged from few hours to 3 years as shown
in Table 1. All radiological findings correlated well
with the surgical data with an accuracy of 100%.
This work included one case with branchial fistula.
A fistulous tract was seen ascending from the lateral
neck upwards with distal cavity (Fig. 1). There were
also two cases with thyroglossal fistula. A long tract
was illustrated on a conventional fistulogram with
oro-pharangeal opacification, and even opacification
of the esophagus is noted (Figs. 2 and 3). These
cases were treated surgically by fistulectomy.

Eight cases were tracheo-esophageal fistula in this
study. Tracheo-esophageal atresia with distal tracheo-
esophageal fistula was found in 6 neonates. On plain
X-ray, dilated proximal esophageal pouch, coiled Ryle
tube, and the presence of gastric and intestinal air
were observed (Fig. 4). Over spill of contrast from the
esophagus to trachea then to the fistula with distal
esophagogram was observed in one newborn (Fig. 5).
One case with proximal tracheo-esophageal fistula
with gasless abdomen was encountered. Another case
with H-type fistula was seen. All these cases were
treated surgically by surgical repair and fistula
ligation.

Esophago-cutaneous fistula was noted in one pa-
tient. This patient was operated previously to

on surgery (arrow)

Fig. 3 Thyroglossal fistula. a Fistulography; the image illustrates a tract in the right side of the neck (arrow). b A photograph of the fistulous tract
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Fig. 4 Esophageal atresia without fistula in a neonate. a Plain X-ray demonstrating faint lucent pouch at the neck and upper chest (arrow) with gasless
abdomen. b Lateral esophagogram shows the proximal esophageal pouch (arrow). ¢ AP esophagogram well delineates the proximal esophageal pouch (arrow)

Fig. 5 Esophageal atresia with distal fistula in a neonate. a Plain X-ray shows a distended stomach with gases. b Lateral esophagogram illustrates
the proximal esophageal pouch (arrow). ¢ AP esophagogram accidentally detecting the fistula (arrow) with opacification of the distal esophagus
(due to spill over of contrast to the trachea to the fistula then to the esophagus)

Fig. 6 Esophago-cutaneous fistula in a neonate after the repair of esophageal atresia. a, b Serial images of esophagogram showing the fistulous
tract (arrows) and esophageal stricture. ¢ Esophagogram after 1 month demonstrating occlusion of the fistula with persistence of the esophageal
stricture (arrow)
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Fig. 7 An infant with vitello-intestinal fistula. a A photo showing the
fistulous opening (arrow) at the umbilicus (*). b An initial fistulogram
demonstrating the patent vitello-intestinal duct (arrow) behind the
umbilicus (¥). € The contrast image illustrates the opcified small intestinal
loops distal to the patent vitello-intestinal duct. d Surgical image
showing the site of the vitello-intestinal duct close to the umbilicus (¥)

esophageal atresia with distal tracheo-esophageal fis-
tula. The postoperative leakage was observed. A tract
between the esophagus and skin was observed on
esophagogram (Fig. 6). Another case of iatrogenic
esophageal fistula was resulted after aggressive Ryle
maneuvering with pleural fistula. These cases were
treated by Ryle tube feeding for 3 weeks.

Three patients with vitello-intestinal fistula were
seen. They presented with an umbilical discharge of
fecal matter. On fistulogram, a tract is seen between
the umbilicus and small intestine (Figs. 7 and 8).
These findings were confirmed at the surgery with
excision of the fistulous tract. Another case with an
umbilical discharge of urine is demonstrated in our
study. A fistulous tract is seen between the

Fig. 9 Urachal fistula in an infant. Fistulogram image showing the

fistulous tract (arrow) leading to the urinary bladder (¥)

umbilicus and urinary bladder on fistulogram. The
urachal fistula was treated with excision (Fig. 9).

Our study illustrated different types of rectal urin-
ary fistula, especially at newborn with imperforate
anus. They include one patient with a recto-vesical
fistula (Fig. 10), one case with a recto-urethral fistula
at the prostatic urethra (Fig. 11), 6 cases with a
recto-urethral fistula at the bulbar urethra (Fig. 12),
and one case with a recto-urethral fistula at the dis-
tal urethra (Fig. 13). These cases were treated surgi-
cally during second-stage repair of imperforate anus.

Two recto-vaginal fistulas were reported in our
series with imperforate anus (Fig. 14). The recto-
perineal fistula was also seen in one case with im-
perforate anus (Fig. 15). These fistulas appear on
colostogram. Surgical repair was done during the
second-stage treatment of imperforate anus.

Cloacal cystic lesion anomalies and vesico-ureteric
reflux are associated with ano-rectal malformation in
this study (Fig. 16). Cloacal anomalies were seen in
our study in 2 cases and vesico-ureteric reflux in 3
cases (Fig. 17).

Fig. 8 Vitello-intestinal fistula in two infants. a, b Fistulogram images showing the fistulous tracts (arrows) behind the umbilicus (*)
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Fig. 10 Recto-vesical fistula in an infant. Voiding cysto-urethrogram
showing the rectum could not be separated from the UB

Infantile peri-anal fistula was observed in 4 cases
in our work (Fig. 18). They were acquired and low
fistula. They were well demonstrated on the peri-
anal fistulogram. They were treated by fistulectomy.
The last case was acquired distal infantile urethra-
cutaneous fistula. This fistula was illustrated
obviously on ascending urethrography (Fig. 19). It is
treated by a surgical repair.

Postoperative care was done in an intensive care
unit. Body temperature and fluid are especially hav-
ing the upper hand of care.

Discussion
Fistulas at neonatal and infantile period are fre-
quently encountered at this age group. Our study
included 34 cases of neonatal and infantile fistula.
To our knowledge, no previous literature reported a
diverse collection of neonatal and infantile fistula.
Most of the reported literatures concentrated upon
a single type of them [13-15]. GIT and urinary
fistulas are the most common fistulas enrolled in
this series.

Tracheo-esophageal fistulas (distal, proximal, or H
shape) were found in our study in 8 cases. These

(2019) 50:7 Page 6 of 10

results were seen in another report [16]. Esophageal
atresia with distal tracheo-esophageal fistula was the
most common type. latrogenic esophago-cutaneous
fistula or esophago-pleural fistula was encountered
in 2 cases in our study. Esophago-cutaneous fistula
may occur after the repair of esophageal atresia as a
leakage at the site of incision. This complication was
reported in another German report covering a big
population [17]. Esophago-pleural fistula is reported
in 2 cases in pediatric age group [18].

Branchial fistula was seen in one case in our work.
On fistulogram, the tract ended in a cavity. Two
cases of infantile thyroglossal fistula were found in
our study. These fistulas were observed in other
studies [19, 20].

Vitello-intestinal fistula is a non-atretic congenital
duct between the umbilicus and the small intestine. It
was found in 3 cases in this work. It was reported in
many literatures [21]. Urachal fistula is a patent ura-
chus with dripping of urine from the umbilicus. It
was found in one case in our series. It was reported
in other literatures [22, 23].

Ano-rectal malformations are frequently associated with
neonatal fistula especially with imperforate anus. Congeni-
tal neonatal recto-urinary fistulas were found in 9 cases in
our study. It may be recto-vesical (one case), recto-urethral
at the prostatic level (one case), recto-urethral at the bulbar
level (6cases), and recto-urethral at the distal urethra (one
case). Moreover, congenital recto-vaginal (one case) and
recto-cutaneous (one case) fistulas were also observed in
this work. Augmented pressure colostogram and/or voiding
cysto-urethrogram had delineated the fistulous tract well.
Karsten et al. [24] reported 16 recto-urethral fistulas and 4
cases with recto-vesical fistula by using the voiding cysto-
urethrogram. Thomeer et al. [25] examine neonates with

Fig. 11 Recto-urethral (prostatic) fistula in an infant. Ascending
cysto-urethrogram showing the fistulous tract (arrow) between the
rectum and the prostatic urethra
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rectum

different cases

Fig. 12 Recto-urethral (bulbar) fistula. a—f Contrast images showing the fistulous tracts (arrows) between the rectum and the bulbar urethra in 6

ureter

urethra

Fig. 13 Recto-urethral (distal) fistula in an infant. Ascending cysto-
urethrogram (lateral view) showing the fistulous tract (arrow)
between the rectum and the distal urethra. The image also shows
vesico-ureteric reflux with markedly dilated and tortuous ureters

ano-rectal malformations, and they found 9 cases with
recto-bulbar urethral fistula, 6 cases with recto-prostatic ur-
ethral fistula, one case with bladder neck fistula, and one
neonate with recto-perineal.

Cloacal cystic anomalies were associated with ano-
rectal malformations in our study in 2 cases [26, 27].
Vesico-ureteric reflux was found in 3 cases. Cloacal
anomalies and vesico-ureteric reflux are frequently
associated with ano-rectal malformations [26-28].
Acquired perineal fistula was reported in 4 cases in
this study. Usually, perineal fistula presented in the
older age group after perineal suppuration. All peri-
neal fistulas were low and treated by fistulectomy as
seen in the literature [29].

This work included another case of iatrogenic infantile
fistula which is urethro-cutaneous fistula. Iatrogenic ure-
thro-cutaneous fistulas were reported as congenital fistula
[30] or as a complication after the repair of hypospadias
[31].

This study has limitations in the form of a small
number of patients, not including other fistulas such
as GIT or vascular fistula, and only conventional X-
ray and fistulogram are used, not computed tomog-
raphy (CT) nor magnetic resonance (MR).

Conclusion

This study illustrated the radiological spectrum of different
types of neonatal and infantile fistula on conventional con-
trast imaging with surgical correlation. Our work included
branchial, thyroglossal, tracheo-esophageal, recto-urinary,
vitello-intestinal, urachal, and few iatrogenic neonatal and
infantile fistulas. Further studies on a large number of pa-
tients and other imaging modalities including CT and MRI
are recommended.
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vagina

Fig. 14 Recto-vaginal fistula in an infant. a, b Ascending and voiding cysto-urethrogram images showing the fistulous tract (arrows) between the

rectum and the vagina
N J

Fig. 15 Recto-perineal fistula in an infant. a, b AP and oblique colostogram images showing the fistulous tract (arrow) between the rectum and
the perineum. The mark denoting the anus

A - a B
Fig. 16 Cloacal anomalies in a neonate. a US image illustrating two cystic lesions (¥) behind the urinary bladder (UB). b, ¢ AP and lateral
colostogram images showing the rectum and cloacal cystic lesions (*)
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Fig. 17 Vesico-ureteric reflux in a neonate. A voiding cysto-urethrogram
image showing bilateral vesico-ureteric reflux, more on the left side

Fig. 19 latrogenic urethro-cutaneous fistula in an infant. Ascending
cysto-urethrogram showing leakage of contrast at the site of the
bulbar urethra
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