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Abstract

Background: The purpose of this study was to review the prevalence, surgical techniques and outcome of congenital lacrimal fistulas

performed over a 10-year period in Rodolfo Robles hospital, in Guatemala.

Method: The medical records of all patients presenting congenital lacrimal fistulas between December 2006 and November 2016
were collected and analyzed. Recorded data included demographic features, associated abnormalities of the lacrimal outflow path-

way, type of surgical intervention, outcome and complications. Patients with acquired lacrimal fistulas were excluded.

Results: Twenty-nine eyes out of twenty-eight patients that underwent surgical treatment for correcting symptomatic congenital
lacrimal fistulas were identified. Sixteen patients (57%) were males and twelve patients (43%) were females. The predominant
symptom was epiphora. The most common site of the fistulas was the inferior medial canthal area. This area was connected to the
lacrimal sac in 90% of the cases and to the common canaliculus in 10%. The functional success rate was 96.5% after surgical treat-

ment.

Conclusion: Congenital lacrimal fistulas may be successfully treated excising the anomalous tissue (fistulectomy) and managing the

lacrimal pathway according to the age of the patient and the presence or absence of obstruction.
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Introduction

The normal development of the nasolacrimal system begins around day 32 of gestation as a thickening of the ectoderm at the level of
the naso-optic fistula, between the maxillary and nasal bones. The excretory system begins its development in the 7 mm embryo, when
a depression termed the naso-optic fissure starts to develop bordered superiorly by the lateral nasal process and inferiorly by the maxil-

lary process. The naso-optic fissure gradually shallows as the structures bordering it grow and coalesce.
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A solid strand of surface epithelium thickens along the floor of the rudimentary fissure extending from the orbit to the nose. The
thickened cord of epithelium becomes buried to form a rod connected to the surface epithelium at only the orbital and nasal ends. The
superior end of the rod enlarges to form the lacrimal sac, and gives off two columns of cells that grow into the eyelid margins to become
the canaliculi. The superior membrane at the puncta is usually completely canalized when the eyelids separate at 7 months of gestation,

and therefore is normally patent by birth. [1, 2, 3, 4]

Since tear production does not begin until a week after birth, epiphora may not be present at birth even in cases of nasolacrimal duct
obstruction. [6] Persistent epiphora is considered pathological three months after birth. Both lacrimal points are located 5-6 mm later-
ally from the inner edge of the palpebral border. Each tear point opens to a lacrimal canaliculus which, after a vertical course of 2mm,

becomes horizontal, with a path of 7-8 mm which, in 90% of cases, flows into the common canaliculus. [5, 12]

Congenital sac fistulas are estimated to occur in 1 per 2000 births. It consists of an epithelial fistulous tract that goes from the lacri-
mal sac or common canaliculus and opens at the skin located inferonasal to the medial cantal angle. The patients may be asymptomatic

and overlooked for some time after birth, or may demonstrate tearing from the fistula, the eye, or both. [4]

Most of the time it is unilateral (94% of cases) and may be associated with other malformations of the lacrimal apparatus, such as

canalicular agenesis, absence of the superior lacrimal punctum or absence of the entire lacrimal system. [4,7,11]

Fistulas require correction if they are associated with epiphora, recurrent conjunctivitis or dacryocystitis. Treatment involves exci-
sion of the epithelial tract and its closure. In cases where there is obstruction of the associated lacrimal duct, excision of the fistula is
combined with a procedure to resolve such obstruction according to the age of the patient. There are some authors who suggest per-

forming this procedure in conjunction with a dacryocystorhinostomy at any time. [8, 9, 10, 13]

Congenital lacrimal fistula is a rare developmental abnormality and the available information concerning the epidemiology and
prevalence in Central America is scarce. We present the first series of patients with congenital lacrimal fistula in Guatemala. The results

of the surgical techniques and outcome are presented and discussed.

Design

Retrospective descriptive study.

Methods

The study was carried out in the Oculoplastic Clinic of Rodolfo Robles Valverde Hospital in Guatemala, between December 2006
and November 2016. The information was extracted from the clinical records of all patients that underwent surgical intervention for
congenital lacrimal fistula in one or both eyes, of any gender, race, age, and who had never been treated before. Patients with second-
ary or acquired fistulas were excluded. Recorded data included demographic features, associated abnormalities of the lacrimal outflow
pathway, the type of surgical intervention and outcome. The study was conducted on a single center and was approved by the local

institutional review board.

All patients underwent a routine ophthalmologic examination for diagnosis. Because all of the twenty-eight patients were children,
surgery was done under general anesthesia and trans-operatory syringing of the lacrimal pathway for diagnosis was performed to evalu-

ate the patency of the drainage system. Ten patients had nasolacrimal duct obstruction.

The treatment was simple fistula excision (closed fistula excision) in nineteen cases with patent nasolacrimal canal; fistula excision
with nasolacrimal duct intubation in six children younger than five years of age; and fistula excision with dacryocystorhinostomy in four

patients older than five years with nasolacrimal duct obstruction.
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The closed fistula excision was done in nineteen cases. The fistula tract was dissected entirely by an incision surrounding the fistula
and excised out. The root of the fistula in the lacrimal sac was sutured with a 6-0 Vicryl suture. After closure of subcutaneous and cutane-

ous tissues, probing and irrigation were done to ensure the nasolacrimal passage was patent.

The dacryocystorhinostomy incision was made vertically 8-12 mm medially to the medial canthus surrounding the inferior orbital
rim. The periosteum was separated from the lacrimal bone and an 8 x 8 mm osteotomy, including the anterior lacrimal crest, was opened
with a Kerrison rongeurs. A Bowman probe was inserted from the fistula and passed through the lacrimal sac to establish the origin of
the lacrimal fistula. The fistula tract was then dissected from the surrounding tissues under the guidance of the lacrimal probe within the
tract. In seventeen patients the origin of the fistula was connected to the lacrimal sac and we closed with a 6-0 Vicryl suture and excised
the stump. In two cases the fistula opened to the common canaliculi. The medial wall of the lacrimal sac was incised to form the anterior
flap. The posterior nasal mucosal flap was also formed by a horizontal incision. After dilatation of both puncti a silicone tube was passed
through the lacrimal sac and its ends were tied together and left in the nose cavity. Then the flaps were sutured to each other and anas-

tomosed. Subcutaneous and cutaneous tissues were closed in the usual fashion.

Results:
The information from the clinical records of twenty-eight patients that underwent twenty-nine surgical procedures for congenital

lacrimal fistulas (one case of bilateral fistula) and who fulfill the inclusion / exclusion criteria, was summarized and analyzed.

Eleven of these patients presented the symptoms since birth (39%). Parents referred epiphora or tearing through the opening of
the fistula. Patients were between 1 and 12 years old (mean 5.4) at the time of surgery and none of the patients were asymptomatic at
presentation, although symptoms were not always directly attributable to the fistula itself. No family history of lacrimal abnormalities

was reported amongst the patients.

Sixteen patients (57%) were male and twelve (43%) were female. The fistula was on the right side in thirteen cases, on the left in
fourteen and one was bilateral. The description of the origin and path of the fistula was described only in 65.5% of the surgical records.

Of these, seventeen (89.47%) came from the sac and two (10.52%) from the common canaliculus (Figure.1).

Figurel: Diagramatic representation of normal anatomy (left), fistula arising from the common
canaliculus (center) and from the lacrimal sac (right).

Some of the patients had associated lacrimal anomalies. One case had superior lacrimal punctum agenesis. Ten patients presented

partial or complete nasolacrimal obstruction on the same side of the fistula.

The selection of the type of surgery was based on the age of the patient and the presence or absence of obstruction in the nasolacri-

mal system. The clinical features and type of surgical treatment are shown in Table 1.
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Case Sex Age Eye Syringing Surgical procedure Origin
No.

1 F 6 Left | Open Isolated excision of the fistula -

2 M 3 Left - Isolated excision of the fistula -

3 F Left | - Isolated excision of the fistula Lacrimal sac

4 F Right | - Isolated excision of the fistula Lacrimal sac

5 M 11 Right | - Isolated excision of the fistula -

6 F 1 Left - Isolated excision of the fistula Lacrimal sac

7 M 7 Left | Open Isolated excision of the fistula Lacrimal sac

8 M 2 Right | Duct obstruction Fistula excision and DCR Lacrimal sac

9 F 4 Right | Duct obstruction Fistula excision and DCR -

4 Left | Duct obstruction Fistula excision and DCR Lacrimal sac

10 F 12 Left |- Isolated excision of the fistula

11 M 12 Right | Open Isolated excision of the fistula Lacrimal sac

12 M 1 Right | - Isolated excision of the fistula Lacrimal sac

13 F 2 Right | - Isolated excision of the fistula Lacrimal sac

14 F 3 Left | Duct obstruction Fistula excision with nasolacrimal Lacrimal sac
intubation

15 M 5 Left - Isolated excision of the fistula Common canaliculi

16 M 5 Left | - Isolated excision of the fistula Common canaliculi

17 M 2 Right | - Isolated excision of the fistula -

18 M 4 Left | Open Isolated excision of the fistula -

19 F 4 Right | Duct obstruction Fistula excision with nasolacrimal Lacrimal sac
intubation

20 M 5 Right | Duct obstruction Fistula excision and DCR -

21 F 11 Right | - Isolated excision of the fistula -

22 M 12 Left | Duct obstruction Fistula excision with nasolacrimal Lacrimal sac
intubation

23 F 11 Left - Isolated excision of the fistula Lacrimal sac

24 M 1 Left | Duct obstruction Fistula excision with nasolacrimal Lacrimal sac
intubation

25 M 5 Right | - Isolated excision of the fistula -

26 M Right | - Isolated excision of the fistula Lacrimal sac

27 M 4 Left | Duct obstruction Fistula excision with nasolacrimal Lacrimal sac
intubation

28 F 4 Right | Duct obstruction Fistula excision with nasolacrimal Lacrimal sac
intubation

* Age at first visit to the clinic. DCR: Dacryocystorhinostomy

Table 1: Clinical findings and surgical treatment of the patients with congenital lacrimal fistula
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An isolated fistulectomy technique, as indicated by the literature, was performed in nineteen patients (65.5%) who presented ad-

equate permeability of the lacrimal duct. The success rate of closing the fistula at the first attempt was 100%.

Six patients under 5 years old, who presented obstruction of the lacrimal pathway, underwent excision of the fistula with nasolac-
rimal intubation for six months. Two months after surgery, one of these patients had recurrence of the fistula with tearing and mucous

discharge through the fistulous opening.

Four patients older than 5 years old with congenital fistula and associated lacrimal obstruction, had fistula excision and dacryocys-

tothinostomy. The functional success rate was 100%.

The postoperative complications include recurrence of the fistula in one case, and extrusion of the silicone tube in another patient,

before it was removed by the surgeon four months after surgery. Surgical outcomes are summarized in Table 2.

Procedure Eyes treated % Success rate
Isolated excision of the 19 100
fistula
Fistula excision with 6 83.33
nasolacrimal intubation
Fistula excision and DCR | 4 100

*DCR: Dacryocystorhinostomy

Table 2: Surgical success rate.

Discussion

Congenital lacrimal sac fistulas are uncommon developmental anomalies. Its incidence is reported to be 1 in 2000 births [15], but
the limited number of reports suggests an even lower incidence. Embryologically, the nasolacrimal system arrives from a cord of the
surface ectoderm. Invagination occurs between the maxillary and frontonasal processes, forming the nasolacrimal system. Canaliza-
tion of the buried ectodermal cord occurs along the length of the lacrimal system and, if incomplete separation occurs, supernumerary
punctae and canaliculi can occur. The exact etiopathogenesis is unknown but mostly believed to be an accessory out-budding from the

lacrimal drainage system during embryogenesis. [16, 17]

As indicated by literature, our study evidence that there is no sex predominance, that most of the cases are unilateral and that the
origin of the fistula comes mainly from the sac in almost 90%. [22] There is no agreement on the treatment for congenital lacrimal
fistula. Cauterization and simple skin closure have not been successful. On the other hand, the closed excision in which only the fistula
is repaired, DCR with fistula excision, and fistula excision with nasolacrimal intubation are reported to be successful. [18, 19, 20, 21]
In our study, all the cases received surgical treatment and the success rate for functional resolution after the first surgical attempt was
96.5%.

To avoid complications, some authors consider that fistula excision with DCR facilitates surgical dissection and removal of the fis-
tula from its origin, minimizing the risk of damaging the common canaliculus. Others favor a fistulectomy accompanied by nasolacrimal
intubation because it is safer. [19, 21] In our experience, only one patient had a recurrence two months after being operated by fistula
excision with nasolacrimal intubation and needed a second procedure. Another patient extruded the tube before being withdrawn at

the clinic by the surgeon.

Some malformations of the lacrimal apparatus have been reported to be associated with lacrimal fistula. [4, 7, 11] One of our pa-

tients showed agenesis of the superior lacrimal punctum.
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Conclusion

The overall functional success rate after surgery was 96.5%. We believe that congenital lacrimal fistulas can be treated with simple

excision alone in most cases. Adjunctive DCR or nasolacrimal intubation must be reserved for those associated with obstruction of the

lacrimal pathway.
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