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Continuing Education Activity
Congenital lacrimal fistula is a rare developmental anomaly that poses a diagnostic challenge in both pediatric and
adult populations and is characterized by persistent epiphora without identifiable causes. This condition involves
abnormal ducts connecting the lacrimal system to the skin. In some cases, these ducts may have a blind course and not
communicate with the skin, rendering the clinical presentation occult and further complicating the diagnosis.

Classification of congenital lacrimal fistulae depends on the origin of the fistula tract, stemming from the common
canaliculus, lacrimal sac, or nasolacrimal duct. Various hypotheses exist regarding its etiology, including excessive
growth of the nasolacrimal duct's external wall and abnormal embryonic fissure closure. Diagnostic methods
encompass probing, irrigation, and radiological imaging techniques such as dacryocystography or nuclear
scintigraphy. Asymptomatic cases typically undergo conservative management, whereas symptomatic cases,
particularly those linked to nasolacrimal duct obstruction, may necessitate invasive treatments like probing, cautery
ablation, or surgical excision. This activity offers a comprehensive review of the evaluation and treatment of
congenital lacrimal fistula, highlighting the crucial role of the interprofessional healthcare team in effectively
assessing and managing patients with this condition.

Objectives:

Identify signs and symptoms of congenital lacrimal fistulae, including persistent epiphora, medial canthal
swelling, and reddening.

Implement standardized diagnostic protocols, including probing, irrigation, and radiological imaging, to
confirm the presence of congenital lacrimal fistulae.

Apply appropriate treatment strategies based on the classification and symptoms of congenital lacrimal fistulae,
ranging from conservative management to invasive interventions.

Collaborate with interprofessional healthcare teams, including ophthalmologists, radiologists, and pediatricians,
to ensure comprehensive assessment and management of congenital lacrimal fistulae.

Access free multiple choice questions on this topic.

Introduction
Congenital lacrimal fistula is an uncommon developmental condition consisting of an accessory or anlage canaliculi
between the lacrimal system and the skin. In some cases, the course of such abnormal ducts may be blinded and not in
communication with the skin, which may render the clinical presentation occult.[1] Congenital lacrimal fistulae
classification is based on the origin point of its tract, which may derive from the common canaliculus, the lacrimal
sac, or the nasolacrimal duct.[2]
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Etiology
The normal adult anatomy of the lacrimal apparatus includes the puncta lacrimalia, lacrimal ducts, nasolacrimal ducts,
sac, and lacrimal glands (see Image. Lacrimal Glands). To understand the pathogenesis of congenital lacrimal fistula,
it is necessary to refer to the embryology of the lacrimal system (see Image. The Lacrimal Duct System).

The nasolacrimal ducts originate from an ectodermal thickening around the naso-optic fissure in the early 32-day-old
embryo. Canalization begins in the 60-day-old embryo, progressing in a caudal direction. Puncta lacrimalia can be
found in the seventh fetal month. At birth, only 30% or less of infants have a patent distal nasolacrimal duct (see
Image. Nasolacrimal Duct Opening).[3]

Many hypotheses have been formulated in this developmental process to elucidate the etiopathogenesis of congenital
lacrimal fistulae. Some authors have proposed that the fistula derives from excessive growth of the external wall of
the nasolacrimal duct, an abnormal closure of the embryonic fissure, and amniotic bands. A phlogistic process may be
involved in the formation of acquired fistulae, including purulent dacryocystitis.

Other authors have pointed out that the fistula may originate from a failure in the involution process of lacrimal
anlage with a possible aberrant canalization of this cord of cells. Studies have emphasized the role of a dysfunctional
fusion of surface ectoderm after the invagination of the ectodermal thickening. All these hypotheses converge on the
assumption that anlage ducts persist when lacrimal duct cells fail to involute and continue to canalize in abnormal
sites.[4]

Epidemiology
The estimated incidence of congenital lacrimal fistulae is 1 in every 2000 births without any sex predominance;
however, these data might be altered by a referral bias, with a possible underestimation.[5] Congenital lacrimal
fistulae may be inherited with both autosomal dominant and autosomal recessive mechanisms and within complex
multifactorial syndromes. Congenital lacrimal fistulae do not seem to exhibit any ethnic predilection. A more evident
tendency to bilaterality is present for cases arising within syndromes.[6]

Pathophysiology
In a normal nasolacrimal system, the lacrimal sac is connected to the nasolacrimal duct, which opens into the inferior
meatus of the nasal cavity. However, in a congenital lacrimal fistula, there is an abnormal connection between the
lacrimal sac and the skin surface near the eye.

The pathophysiology of congenital lacrimal fistula involves the failure of the nasolacrimal system to form properly
during embryonic development. This can occur due to a genetic mutation or a disruption in the normal developmental
process. As a result, the lacrimal sac may not form properly, or the nasolacrimal duct may not connect properly to the
nasal cavity.[7]

The abnormal connection between the lacrimal sac and the skin surface allows tears to drain onto the skin surface
instead of through the nasolacrimal duct into the nasal cavity. This can result in recurrent infections, inflammation of
the area around the eye, and a blockage in the normal drainage of tears from the eye.

In some cases, the congenital lacrimal fistula may be associated with other congenital anomalies, such as cleft lip and
palate, which may also affect the formation of the nasolacrimal system. The pathophysiology of congenital lacrimal
fistula involves an abnormal connection between the lacrimal sac and the skin surface near the eye, resulting from a
failure of the nasolacrimal system to form properly during embryonic development.

Histopathology
Limited literature reports a histopathological correlation between anlage ducts and congenital lacrimal fistulae. The
most common finding in numerous studies is a hypertrophic squamous epithelium lining. Occasionally, translational
epithelium and granulation tissue have been reported.[8]
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Anecdotal reports have reported a columnar epithelium with intervening goblet cells. Subepithelial layers are
generally affected by a chronic inflammatory process with infiltration or fibrosis. The epithelium lining with the
lacrimal sac generally transforms into cuboidal cells.[9]

History and Physical

The typical site of presentation is inferior and nasal to the medial canthus, with the majority being unilateral. The
surrounding skin usually shows redness and tenderness, with mucous or purulent secretion. In the most frequent
scenario, congenital lacrimal fistulae do not cause any symptoms and are frequently missed because of the narrow
orifice. In contrast, symptomatic cases may present with epiphora or mucous secretion from the fistula or the eye,
especially with a concomitant nasolacrimal duct obstruction, with possible subsequent dacryocystitis.[10]

Blepharitis may develop due to chronic inflammation, leading to redness and swelling of the eyelid. Most patients
with epiphora tend to have symptoms since birth, although a minor percentage of patients refer to late-onset
symptomatology associated with intermittent nasolacrimal duct obstruction. The palpatory sensation of fullness might
signify a concomitant mucocele developing within the lacrimal sac.[11][12]

Although the clinical examination remains the main stage of the diagnostic approach, it has limits in that many
asymptomatic fistulae, especially if noncommunicating with the external skin, are sometimes not diagnosed. A helpful
finding in children is that continuous tearing may be observed from the abnormal site when the child cries. Irrigation
of the lacrimal system using a salt solution with fluorescein can enhance the visualization of any skin ostium and is
also used to check if the nasolacrimal duct is patent.

Another effective aid is the Valsalva maneuver, which may emphasize the discharge of purulent secretion from the
fistula orifice. Other abnormalities that every clinician should be aware of include complete or partial lacrimal
agenesis, incomplete punctal canalization with a nonpatent drainage system, duplication of canalicula, obstruction of
nasolacrimal ducts, and accessory puncta. Several studies have reported a higher frequency of hypertelorism and
strabismus in such patients, especially in syndromic cases.

Notably, a peculiar diagnostic finding can be found during the clinical examination in cases with congenital lacrimal
fistulae associated with craniofacial cleft syndromes, such as Goldenhar syndrome or CHARGE (coloboma, heart
disease, atresia of the choanae, retarded growth and mental development, genital anomalies, and ear malformations
and hearing loss) syndrome.[9]

Evaluation
The most common methods of diagnostic investigation include probing, irrigation, and washing of the lacrimal
system and radiological methods with dacryocystography or nuclear scintigraphy. At first presentation, gentle probing
of the fistula orifice is performed in an office setting, with subsequent irrigation. The fluorescein dye disappearance
test may be used in children, which would generally be uncompliant to probing and irrigation.

In an uncommon clinical setting, as described by several studies, more advanced techniques have been used,
including dacryocystoendoscopy, CT with contrast media injected within the lacrimal system, and casting with
polyvinyl siloxane. The latter method is quite uncommon, but according to some reports, it may help create 3-
dimensional models of the lacrimal system. In some cases, the dacryocystoendoscope aids in visualizing the normal
lacrimal anatomy and positioning a silicone drainage tube, thus facilitating eventual fistula excision.[8][13][14] In
some reports, methylene blue has been suggested to trace the fistula's path, especially during surgery.[15][16]

Treatment / Management
Conservative treatment is preferred for asymptomatic fistulae, especially when not associated with nasolacrimal duct
obstruction.[17] Regarding invasive treatments, the literature reports techniques such as nasolacrimal duct probing,
cautery ablation of the external ostium, and surgical excision of the fistula with or without intervening
dacryocystorhinostomy. However, there are some controversies concerning the efficacy of dacryocystorhinostomy.
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Currently, the use of cautery has become more cautious and less popular due to its unsatisfactory success rate and
tendency to relapse. Moreover, before performing the fistula excision, it is important to assess the patency of the
proper lacrimal system to avoid the risk of postprocedural epiphora and dacryocystitis.[2]

Probing the nasolacrimal duct is recommended when there is a concomitant obstruction of the nasolacrimal duct.
Procedures such as simple probing and cauterization may be highly risky, especially if the fistula takes origin from the
common lacrimal canaliculus, with the persistence of epiphora of variable degrees owing to the damage to underlying
lacrimal ducts.[18]

The fistulectomy procedure can be performed in association or not with dacryocystorhinostomy. When the fistulous
tract is excised externally, it is considered a closed fistula excision, whereas, in association with
dacryocystorhinostomy, it is regarded as an open excision.[19]

Dacryocystorhinostomy was initially described based on an external approach. The advantage of this technique is that
it allows the complete excision of the fistulous tract and optimal visualization of the internal ostium. Moreover, any
nasolacrimal duct obstructions can be managed by bypassing the duct. Several studies have recommended external
dacryocystorhinostomy, fistula excision, and canalicular intubation to manage symptomatic fistulae.

A modification to external dacryocystorhinostomy, less invasive, is the endoscopic technique, in which there is the
creation of a bone window on the medial wall of the lacrimal socket marsupialization of the lacrimal sac in the middle
meatus. This technique improves the visualization of the internal ostium, more radical removal of the fistulous tract,
and avoids the creation of an unaesthetic scar on the medial canthal region.[20][21]

Differential Diagnosis
Differential diagnosis should include the evaluation of acquired lacrimal sac fistulae, which tend to occur after the
spontaneous drainage of a lacrimal abscess with a history of trauma, such as a naso-orbital-ethmoidal centrofacial
fracture. Other conditions may include anatomical abnormalities of the lacrimal apparatus, such as congenital
nasolacrimal duct obstruction and mucoceles, which may cause chronic epiphora, mimicking a congenital lacrimal
fistula (see Image. Causes of Epiphora).[22]

Clinicians should differentiate isolated lacrimal fistulae from those associated with Down syndrome, VACTERL
syndrome (vertebral defects, anal atresia, cardiac defects, tracheoesophageal fistula or atresia, renal anomalies, and
limb abnormalities), clefting syndromes such as ectrodactyly–ectodermal dysplasia–cleft syndrome, and consider
coexistence with CHARGE syndrome.[23][24][25][26][27]

Prognosis
According to the most extensive series, recurrence of the fistulous tract is reported at an 11% rate. However, the exact
calculation is difficult to perform owing to a heterogeneous origin. In addition, the prognosis for patients with
congenital lacrimal fistula generally depends on the severity and location of the fistula. In most cases, the fistula is
located near the punctum in the inferior or medial aspect of the eye. If the condition is left untreated, patients may
experience recurrent infections, chronic tearing, and even vision loss.

Complications
In general, recurrence is the most severe and tedious complication; others include infection with subsequent
dacryocystitis, unfavorable cosmesis, bleeding, and damage to eyelid structures. However, by systematically
analyzing potential complications arising when a congenital lacrimal fistula is present, it is possible to include:

Recurrent infections: The abnormal connection between the lacrimal sac and the skin surface can allow bacteria
to enter the lacrimal sac, leading to recurrent infections. This can cause symptoms such as redness, swelling,
discharge, and pain.

https://www.ncbi.nlm.nih.gov/books/NBK582131/?report=printable#
https://www.ncbi.nlm.nih.gov/books/NBK582131/?report=printable#
https://www.ncbi.nlm.nih.gov/books/NBK582131/?report=printable#
https://www.ncbi.nlm.nih.gov/books/NBK582131/?report=printable#
https://www.ncbi.nlm.nih.gov/books/NBK582131/?report=printable#
https://www.ncbi.nlm.nih.gov/books/NBK582131/?report=printable#
https://www.ncbi.nlm.nih.gov/books/NBK582131/?report=printable#
https://www.ncbi.nlm.nih.gov/books/NBK582131/?report=printable#
https://www.ncbi.nlm.nih.gov/books/NBK582131/?report=printable#
https://www.ncbi.nlm.nih.gov/books/NBK582131/?report=printable#
https://www.ncbi.nlm.nih.gov/books/NBK582131/?report=printable#


03/05/25, 12:52Congenital Lacrimal Fistula - StatPearls - NCBI Bookshelf

Pagina 5 di 12https://www.ncbi.nlm.nih.gov/books/NBK582131/?report=printable

1.

2.

3.

4.

5.

Chronic inflammation: The presence of an abnormal connection can lead to chronic inflammation in the area
around the eye. This can cause discomfort, pain, and swelling.

Tear duct obstruction: The presence of a fistula can cause a blockage in the normal drainage of tears from the
eye, leading to watery eyes, blurred vision, and an increased risk of eye infections.

Cosmetic concerns: The presence of a visible fistula near the eye can be a cosmetic concern, particularly for
children. This can cause social anxiety, low self-esteem, and other emotional issues.

Delayed speech: The presence of a congenital lacrimal fistula, in rare cases, can lead to delayed speech
development in infants. This is thought to be caused by the abnormal connection affecting the muscles and
nerves around the mouth.

Early diagnosis and treatment of congenital lacrimal fistula are essential to prevent these complications. Treatment
usually involves surgical correction to close the fistula and restore normal drainage of tears from the eye. With prompt
and appropriate treatment, most children with congenital lacrimal fistula can have a good outcome and avoid long-
term complications.

Deterrence and Patient Education
Patients should be educated to promptly seek consultation if they experience persistent tearing, sudden infection
around the medial canthal area, or symptoms suggestive of dacryocystitis, particularly in pediatric cases. Reporting
bias in incomplete literature data underscore the prevalence of undiagnosed cases and highlights the importance of
early medical attention.[28]

Enhancing Healthcare Team Outcomes
Collaboration among pediatricians, general practitioners, including mid-level practitioners, and ophthalmology
specialists is crucial for early detection of congenital lacrimal fistula cases. Surgical intervention may involve
additional professionals such as maxillofacial and ear, nose, and throat surgeons, particularly for
dacryocystorhinostomy. Enhanced interprofessional communication and coordination, especially for pediatric or
complex syndromic cases, are essential for optimal patient management.

Review Questions

Access free multiple choice questions on this topic.

Click here for a simplified version.

Comment on this article.
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Figures

Lacrimal Glands. The front of the left eye with separated eyelids displays the medial canthus, punctum lacrimalia,
plica semilunaris, caruncula, and openings of tarsal glands. Henry Vandyke Carter, Public Domain, via Wikimedia
Commons

https://commons.wikimedia.org/w/index.php?search=plate+892&title=Special:MediaSearch&go=Go&type=image
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Nasolacrimal Duct Opening Johannes Sobotta, MD, Public Domain, via Wikimedia Commons
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The Lacrimal Duct System Contributed by S Bhimji, MD
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Causes of Epiphora. The conditions that can cause epiphora include herpes zoster with keratitis (A), lacrimal
mucocele (B), corneal calcific keratopathy (C), floppy eyelid syndrome (D), kissing puncta syndrome (E), and
pemphigoid disease with trichiasis and obliteration of puncta (F). Contributed by BCK Patel, MD, FRCS
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