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Congenital Nasolacrimal Duct Obstruction – Early Diagnosis and Graded Therapeutic 
Approach as Key Points for Successful Management
Jens Heichel

Department of Ophthalmology, Martin Luther University, Halle, Germany

ABSTRACT
Purpose: Epiphora in childhood is a frequent symptom that is typically associated with Congenital 
nasolacrimal duct obstruction (CNLDO). Nevertheless, inflammatory pathologies of the ocular surface 
as well as inside the eye, or even congenital glaucoma, must be considered in the differential diagnosis.
Methods: A comprehensive literature review concerning CNLDO was conducted. Different therapeutic 
steps are categorized and summarized in order to reflect the existing staged therapeutic concept.
Results: For CNLDO, a staged therapeutic concept is applicable, resulting in a cure rate of approximately 
95% with only conservative or minimally invasive intervention. This concept includes five steps that 
encompass therapeutic interventions with increasing complexity. It includes conservative techniques, 
followed by probing and syringing, transcanalicular approaches without or with lacrimal intubation, and 
dacryocystorhinostomy which is the ultima ratio.
Conclusion: To preserve the topographic anatomy as much as possible, therapeutic recommendations 
enable stepwise and individualized management of children with CNLDO
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INTRODUCTION

Watery eyes (epiphora) are one of the most common symptoms 
that lead to young patients being examined by ophthalmologists. 
Typically, this is caused by a condition called Congenital naso-
lacrimal duct obstruction (CNLDO). Although approximately 
70% of newborns have a persistent Hasner’s membrane, only 
about 6–20% of children develop chronic epiphora,2–4 illustrat-
ing that the majority of patients (over 95%) show spontaneous 
healing within the first few weeks of life.4

However, the clinical diagnosis of CNLDO is not uni-
form. Owing to the high spontaneous healing rate, different 
initial clinical situations, and young age of the patients, 
therapeutic interventions must be critically reconsidered.5 

Therefore, physicians find themselves in an area of conflict 
among various influencing factors (Figure 1).

The complex anatomy of the lacrimal drainage system 
must be considered when planning the treatment. 
A typical cause of CNLDO is membranous atresia of the 
nasolacrimal duct due to persistent Hasner’s membrane.1,6 

Nevertheless, depending on the localization and extent of 
the stenosis, as well as the underlying general diseases, 
different therapeutic approaches can be considered. These 
strategies can be integrated into a step-by-step therapeutic 
approach. It is intended to provide decision-making aid 
for the treatment of CNLDO without claiming to be 
exhaustive. Like any therapeutic regimen, it is subject to 
ongoing influences and developments and must be 
adapted to the current (scientific) state-of-the-art. There 
have been constant advancements in this field from the 
19th century to the present day.

EMBRYOLOGY OF THE LACRIMAL DUCTS

The fusion of the maxillary processes with the neighboring 
lateral nasal processes results in the formation of the nasolacri-
mal sulcus. Cell formation can be detected at a gestational age of 
approximately six weeks. This ectodermal anlage separates from 
the surface and forms an epithelial strand that proliferates and 
expands in the craniocaudal direction, whereby apoptotic pro-
cesses lead to lumen formation. These processes continue until 
the 7th month of development and the eyelid edges are attained 
through the formation of lacrimal puncta.1,7

Caudal sprouting in the direction of the lower nasal 
passage is often incomplete, and a bone or mucosal bridge 
(Hasner’s membrane) may persist. Additionally, premature 
or incomplete sprouting and a lack of involution can lead 
to malformations (e.g., lacrimal sac fistulas or even the 
complete absence of the lacrimal tube). The most common 
cause is membranous atresia of the nasolacrimal duct. In 
contrast, aplasia (non-formation in the presence of organ 
anlage) is very rare.1,2,7

CLINICAL PICTURE OF CONGENITAL NASOLACRIMAL 
DUCT OBSTRUCTION

Epiphora is the primary symptom of CNLDO. It can often 
be ascertained from family history. Over 90% of children 
show this symptom within the first four weeks of life.4 

Clinically, a standing lacrimal lake and an enlarged lacrimal 
meniscus are present. In cases of unilateral involvement, 
a comparison can be made with the unaffected side. 
However, it should be noted that in up to 30% of cases, 
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bilateral manifestations can be found.8 Mucopurulent 
secretion is another classic clinical sign. Compression of 
the lacrimal sac can be performed to verify the same 
(Figure 2).

The presence of these mucopurulent secretions indi-
cates intra- or postsaccal localization of the stenosis (see 
below). Nevertheless, several important differential diag-
noses must be considered (Table 1).9 Despite 

mucopurulent secretions, clinically visible red eye is not 
observed. However, it may have resulted from a tear drai-
nage disorder in the sense of an ascending infection with 
conjunctivitis.

LACRIMAL DIAGNOSTICS IN PEDIATRIC PATIENTS

Before the examiner examines the tear ducts, the following 
examinations are generally recommended when the child pre-
sents for the first time:

● Orienting Visual Acuity Test
● Testing red fundus reflex (Brückner’s test)
● Testing pupillary reactions
● Macroscopic inspection of the periocular region (facial 

skull, cleft formation, and scars)
● Assessment of hypertelorism, lid position, palpebral fis-

sure width, and lid edges
● Macroscopic inspection of the lacrimal sac region for 

possible lacrimal sac fistulas, swelling, and change in 
skin coloration (DD: amniotocele with livid coloration)

● Microscopic inspection of the anterior segment of the eye
● Digital palpation of intraocular pressure

Figure 1. Factors affecting the therapeutic decision in children with congenital nasolacrimal duct obstruction.

Figure 2. Mucopurulent discharge upon lacrimal sac compression.
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The use of a handheld slit lamp can be helpful in the differ-
ential diagnosis of epiphora in the context of CNLDO.

Fluorescein Dye Disappearance Test – FDDT

The spontaneous drainage of tears can be checked by 
instilling 1% fluorescein into the conjunctival sac. After 5  
min, no fluorescence should be detectable under blue light 
illumination. This test is highly specific for the detection of 
CNLDO (sensitivity: 90%; specificity: 100%).10

Compression of the Lacrimal Sac (Canaliculus Test 
According to West)

Only after FDDT has been performed should the lacrimal 
sac be examined for the presence of mucous secretion. By 
compressing the lacrimal sac from the outside against its 
medial border (fossa sacci lacrimalis), the contents of the 
lacrimal sac can be expressed towards the lacrimal puncta. 
In case of intra- or postsaccal stenosis localization, there 
was a more or less pronounced purulent discharge of 
secretions (Figure 2). The previous administration of dye- 
containing eye drops (FDDT) results in a reflux of dye.11

Sonography of the Lacrimal Sac Region

The filling status of the lacrimal sac, particularly for the 
differentiation of other masses (e.g., tumors, vascular mal-
formations, meningoceles), can be delineated by sonogra-
phy using a B-scan. In the case of an amniotocele, 
a cystically altered lacrimal sac with sonographically low 
internal reflectivity can be detected.12

Diagnostic Probing and Irrigation of the Draining Tear 
Ducts

Diagnostic intended lacrimal irrigation to rule out CNLDO is 
obsolete, as there is a risk of iatrogenic damage (mucosal 
bleeding) with secondary stenosis (scarring).13 However, if 

therapeutic lacrimal irrigation is to be considered, irrigation 
via the canaliculi should be performed at the start of probing. If 
irrigation is already possible, probing deeper sections of the 
lacrimal ducts can be dispensed.

Classification of Congenital Nasolacrimal Duct 
Obstruction

In general, lacrimal stenosis can be classified according to differ-
ent criteria (Table 2).11 Depending on the degree of the stenosis, 
a narrowing (relative stenosis) must be differentiated from an 
occlusion (absolute stenosis) of the lacrimal ducts. Due to the 
expected growth, relative stenoses rarely require treatment in 
children, as it can be assumed that they improve spontaneously 
as the child grows. Transient symptoms of epiphora and muco-
purulent secretions occur, particularly in cases of mucosal swel-
ling in the context of rhinitis (functional units from the nasal and 
lacrimal mucosa). These are regarded as functional stenoses, as 
they disappear spontaneously when the cold subsides.

This type of stenosis can be differentiated. If epiphora occurs 
but the lacrimal ducts can be flushed freely, functional stenosis 
can be assumed. If lacrimal irrigation shows complete blockage 
or if significantly increased irrigation pressure is required, 
mechanical stenosis can be assumed. Depending on the localiza-
tion in relation to the lacrimal sac, a distinction is made between 
pre-, intra-, and postsaccal lacrimal stenosis (Figure 3).11

Table 2. Classification of lacrimal stenosis.

Criterion Evaluation

Degree of stenosis Absolute
Relative

Type of stenosis Mechanical
Functional

Localization of stenosis Presaccal
Intrasaccal
Postsaccal

Time of manifestation Congenital
Acquired

Primary (PANDO)
Secondary (SALDO)

PANDO - primary acquired nasolacrimal duct obstruction

SALDO - secondary acquired lacrimal drainage obstruction

Table 1. Selection of possible differential diagnoses of epiphora due to congenital dacryostenosis (modified from [9]).

Disorder Pathology Clinical signs

Eyelid disorders Congenital entropion, trichiasis, 
epiblepharon

Abnormally placed eyelashes irritate the ocular surface (conjunctival redness, conjunctival and 
corneal dye staining)

Blepharitis Redness and desquamation of the eyelids
Euryblepharon Functional lacrimal stenosis caused by broadening of the palpebral fissure with a temporal 

depression of the eyelid axis
Lagophthalmos/ectropion Insufficient closure of the eyelids; eversion of the lid margin causing inflammation of the tarsal 

conjunctiva
Inflammation of the ocular 

surface
Conjunctivitis Redness caused by conjunctival injection, secretion, photophobia
Keratitis Pain, photophobia, corneal staining, and vascularization
Foreign bodies Corneal/conjunctival (subtarsal) foreign body, pain, photophobia, blepharospasm, corneal 

staining
Intraocular inflammation Uveitis Pain, photophobia, redness due to conjunctival and ciliar injection, cells/Tyndall of the anterior 

chamber, synechia
Opacities Corneal scars Photophobia, stromal corneal opacities

Congenital cataract Photophobia, leukocoria
Vitreal opacities Photophobia, leukocoria

Elevated intraocular 
pressure

Juvenile glaucoma Buphthalmus, photophobia, enlarged corneal diameter, and corneal edema/opacities
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CLASSICAL CONGENITAL NASOLACRIMAL DUCT 
OBSTRUCTION

The “classic form” of CNLDO is the persistence of Hasner’s 
membrane. It can be assumed that many newborns (50– 
70%) have not yet completed canalization of the nasolacri-
mal duct. In over 90% of cases, the children have symp-
toms corresponding to CNLDO (epiphora, mucopurulent 
discharge) just a few days after birth. It is interesting to 
note that 90% of these children heal spontaneously within 
the first four weeks and sometimes do not become sympto-
matic at all. A study by MacEwen and Young showed that 
epiphora spontaneously stops at the end of the first year of 
life in approximately 96% of cases.2,4 However, this study 
did not differentiate between epiphora with and without 
clinical signs of dacryocystitis. Differentiating epiphora 

between chronic dacryocystitis and other eye diseases is 
important. The latter requires intra- or postsaccal drainage 
disorder and treatment.

Chronic dacryocystitis can be acutely exacerbated, leading 
to further inflammatory complications.14 Additionally, pro-
longed inflammation of the lacrimal sac is associated with 
poor prognosis after surgical intervention.15 Therefore, lacri-
mal sac inflammation must be treated.

COMPLEX CONGENITAL NASOLACRIMAL DUCT 
OBSTRUCTION

Complex forms of CNLDO include therapy-refractory courses 
and lacrimal malformations. True malformations are rare and 
occur in approx. 1:1.000 newborn.16 Duplications or fistulas 
were frequently observed in the malformations (Figure 4). 
Treatment is only necessary if these become symptomatic 
(delayed tear drainage, mucopurulent secretion, or secondary 
infection). Complex dacryostenoses include tear drainage dis-
orders, as well as head and neck malformations. These include 
craniofacial dystrophy, cranial dysostosis, and rare facial cleft 
formation. Clinical features are found in isolation or as part of 
a syndrome. However, other genetic disorders also frequently 
show a deviating anatomy of the lacrimal ducts (trisomy 21, 
Rubinstein-Taybi syndrome, etc.).2,16,17

TREATMENT OPTIONS FOR CONGENITAL 
NASOLACRIMAL DUCT OBSTRUCTION

CNLDO treatment includes both conservative and inva-
sive measures. Indications for conservative therapy should 
be generally considered. Invasive measures, on the other 
hand, must be carefully considered due to the high spon-
taneous healing rate. The reasons for invasive treatment 
are as follows:

Figure 3. Localization of stenosis in regard to the lacrimal sac.

Figure 4. Lacrimal fistula and its surgical treatment. a) Fistula duct (arrow) in projection to the canaliculus lacrimalis communis b) Fistula excision after prior preparation 
of the lacrimal intubation c) Fistula closure by suture d) Skin suture and monocanaliculonasal lacrimal intubation inserted in the superior lacrimal punctum.
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● Lack of success with conservative therapy
● Recurrent secondary infections peri-ocularly (eyelid 

eczema) or on the ocular surface area (conjunctivitis)
● Development of an acute pyomucocele of the lacrimal sac 

with phlegmonous spread
● Chronic purulent dacryocystitis with a risk of fibrotic 

remodeling of Hasner’s membrane, and
● Development of amblyopia with long-lasting (>18  

months) symptoms.14,15,18–20

Stage 1 - Conservative Measures

Conservative treatment includes massage of the lacrimal sac, 
astringent nose drops, and the use of topical and systemic 
antibiotics in cases of acute exacerbation. Even in the 19th 

century, the possibility of compressing the lacrimal sac to 
treat CNLDO was pointed out.6 Crigler described 
a structured procedure for compressing the lacrimal sac by 
increasing the pressure in the direction of the Hasner’s mem-
brane. The lacrimal sac is first compressed horizontally in the 
medial direction while compressing the canaliculi to increase 
the pressure in an inferior direction to the lacrimal sac and 
cause a perforation of Hasner’s membrane.21 Stolovitch et al. 
reported a success rate for this method within the first year of 
life of 56% in children under 2 months, 46% in children aged 2 
to 6 months, and 28% in children older than 6 months.22

A more recent study by Bansal et al. was even able to show 
better treatment success. Depending on age, success rate was 
87.3%, 78.9%, 77.9%, and 76.8% in children aged up to 3, 6, 9, 
and 12 months. Although the differences were not significant, 
these findings highlight the importance of early treatment initia-
tion. The authors also emphasized that the correct performance of 
lacrimal sac massage is an important influencing factor. The 
success rate after the initial incorrect procedure was only 61.2%.23

Therefore, the use of topical antibiotics should be minimized. 
Indications were ascending infections (severe conjunctivitis with 
red eyes) and acute exacerbations (dacryocystitis). The use of 

antibiotic eye drops carries the risk of developing bacterial 
resistance.24 The extent to which a chronic bacterial infection of 
the lacrimal sac negatively influences the success of treatment is 
controversial.3,15,24,25 Nevertheless, a possible fibrotic remodeling 
of the Hasner’s membrane as a result of chronic inflammation is 
considered to be the cause of reduced treatment success in older 
children.15 Therefore, tear sac massage is of therapeutic impor-
tance. However, parents should be shown how to perform this 
precisely, taking into account the anatomical conditions and the 
force to be applied. Finally, lacrimal sac massage should be 
administered generously in any case of suspected CNLDO as 
there is no evidence of a negative effect in the event of 
overtreatment.

Additionally, warm compress and regular cleaning of eye-
lids can be part of the conservative management to relieve eye 
irritation and reduce inflammation.

Stage 2 - Probing and Pressurized Lacrimal Irrigation 
Under Local Anesthesia

Indications for invasive therapy by probing and pressurized 
lacrimal irrigation include chronic dacryocystitis with ongoing 
symptoms since birth and amniotocele. Treatment under local 
anesthesia can be performed within the first year of life.2,3,8,9,15,25

After topical anesthesia and oral administration of 40% 
glucose solution, an atraumatic TNW cannula according to 
Bangerter is inserted into the lacrimal puncta vertically to the 
edge of the eyelid after bougienage of the lacrimal puncta. 
Further canalicular probing with the cannula is performed 
after approximately 1 mm parallel to the lid edge until the 
periosteal stop is reached in the lacrimal sac (“hard stop”). 
A slight over-inflation of the lacrimal sac by syringing helps 
protect the intraluminal mucosa of the lacrimal sac. The irri-
gation cannula was positioned vertically to probe caudally, in 
the direction of the nasolacrimal duct. If the persistent 
Hasner’s membrane cannot be opened by increasing the irri-
gation pressure alone, the stenosis is ruptured by the direct 
cannula pressure through further advancement (Figure 5). 

Figure 5. Lacrimal probing and syringing under local anesthesia (upper row) and general anesthesia (lower row). From left to right: dilating the superior lacrimal 
punctum; inserting Bangerter’s cannula vertically into the lacrimal ampulla; probing the canaliculus until hard stop; further probing until reaching Hasner’s membrane 
after bringing the cannula in an upright position.
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Physician experience and care are fundamental prerequisites 
for successful application. The probing direction, force, and 
irrigation volume (maximum of 2 ml physiological saline solu-
tion) are the most important parameters that must be consid-
ered. In experienced hands, healing is possible in almost 90% 
of patients.3,8,12,25 The instruments required are straightfor-
ward and limited to a fine conical probe, a 0.6 mm Bangerter 
cannula, 2 ml physiological saline solution in a syringe, and eye 
drops for anesthesia (Figure 6).

The treatment shows age dependency within the first year 
of life. The risk of an unsuccessful application of the irrigation 
treatment increases by a factor of 1.2 with each month.8 

Despite a higher, albeit short-term, acute stress load compared 
with treatment under general anesthesia, the procedure is well 
tolerated by children and parents. The acceptance of the ther-
apy was very high. Parents whose children were treated under 
local anesthesia would choose the same procedure again or 
recommended it to other parents in 96% of cases.26

Stage 3 - Probing and Positive Pressurized Lacrimal 
Irrigation Under General Anesthesia with or without 
Lacrimal Intubation

Irrigation treatment under local anesthesia is no longer an 
option if the patient is >12 months old. Children are some-
times too strong and show well-developed social interactions 
with regard to pain processing and pain memory.26 Therefore, 
treatment under general anesthesia is preferred. The therapeu-
tic procedure does not differ from that of local anesthesia.

This procedure should be selected for older children with 
complex anatomical conditions or those with multiple unsuc-
cessful prior treatments. The demands on physicians’ care and 
experience are no less, but the practitioner’s environment is 
much more relaxed. The time and calmness gained from this 
helps one cope better with complex situations. Another deci-
sive advantage is that the treatment can be supported by 
additional techniques, such as the insertion of a silicone intu-
bation material into the lacrimal ducts. If the patient is older 

than 24 months, additional lacrimal intubation is recom-
mended, as patients in this age group have a lower success 
rate than with lacrimal irrigation alone.15,25 Securing lacrimal 
ducts with silicone support materials after two unsuccessful 
irrigation treatments is also recommended.8,15,25

Monocanalicular autostable intubation has been available 
for more than 20 years.27 Recent studies have shown the super-
iority of this procedure over bicanaliculonasal intubation using 
loop-shaped knotting of a silicone indwelling tube 
(U-intubation). The advantages of autostable intubation 
include a lower risk of tube dislocation into the lacrimal sac 
and easier tube removal without the need for sedation 
(Figure 7).27–30

Stage 4 - Dacryoendoscopy or Balloon Dacryoplasty

Dacryoendoscopy (Figure 8) can be considered in the event of 
repeated unsuccessful irrigation treatments, including the use 
of temporary lacrimal intubation. Modern endoscopy systems 
have an outer diameter of ≤0.75 mm, which corresponds to the 
thickness of the available Bangerter cannulas. The advantage of 
this method is seen in visual control, with the possibility of 
considering individual anatomies. Furthermore, additional 
information regarding its pathogenesis is obtained. It is possi-
ble to describe the type and localization of the stenosis more 
precisely and to rule out intrasaccal pathologies (e.g., foreign 
bodies).31,32 More recent studies have shown good results 
using dacryoendoscopy as the primary treatment option, 
even in very young children.33–35

Balloon catheter dacryoplasty can also be performed trans-
canalicularly and can increase the success rate after failed 
probing.36 A balloon is inserted into the draining lacrimal 
duct via a catheter, which can then be inflated to 2 or 3 mm, 
depending on its size. Success rates of 77–90% were attributed 
to the treatment.37,38

Stage 5 - Dacryocystorhinostomy

Dacryocystorhinostomy (DCR) is considered the last possible 
treatment option for CNLDO after ensuring that none of the 
other treatment approaches are alternatives. This is particu-
larly the case for postsaccal bony atresia. In principle, DCR can 
be performed transcutaneously (external; Figure 9) or via an 
endonasal (internal) approach. The aim was to open the med-
ial saccus wall and connect it to the nasal cavity at the level of 
the middle nasal turbinate via an osteotomy. The goal is to 
create a targeted sacconasal mucosal anastomosis.39–43 In 
terms of success rates, both access routes are comparable and 
are around 90%.39–42 Nevertheless, the procedure should not 
be performed before the age of one year, as other surgical 
techniques, including dacryoendoscopy, are possible alterna-
tives even for thin bony atresia.32,41,44

Complete agenesis of the lacrimal ducts is an indication for 
conjunctivorhinostomy with permanent bypass tube. In order 
to avoid repeated revisions, surgery should not be performed 
before the age of 10–12 years, as this is when the growth of the 
facial bones is largely finished.2

Figure 6. Instruments and materials for lacrimal syringing (glucose 40% solution, 
sponges, local anesthetic eye drops, probe for dilatation, syringe with Bangerter’s 
cannula and saline solution).
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ACQUIRED DACRYOSTENOSES IN CHILDHOOD AS 
DIFFERENTIAL DIAGNOSIS TO CONGENITAL 
NASOLACRIMAL DUCT OBSTRUCTION

Acquired lacrimal duct stenosis in children is similar to that 
in adults but is rarer and less scientifically documented. 
Besides trauma, the most common causes in children are 

viral infections (herpes simplex, herpes zoster, and adeno-
viruses), which typically lead to scarring in the area of the 
lacrimal tubes. However, intra- to postsaccal stenosis locali-
zation is also possible.45 As these are mostly older children, 
treatment is largely independent of the age of the patients. 
Recanalizing transcanalicular surgery, followed by temporary 

Figure 7. Monocanaliculonasal intubation in an 18-month-old child (left eye). a) Insertion of the Ritleng’s probe into the nasolacrimal duct after opening the Hasner’s 
membrane b) Black thread inside the Ritleng-Probe c) Pulling the thread out of the nose using a special hook d) Pulling the silicone tube into the lacrimal ducts e) 
Positioning of the plug of the lacrimal intubation into the lacrimal punctum.

Figure 8. Dacryoendoscopy in a 14-month-old child (left eye). a) Positioning of the adstringent nose tamponades into the inferior and middle turbinate b) Insertion of 
the dacryoendoscope into the canaliculus lacrimalis superior c) Dacryoendoscopy of the lacrimal sac d) Opening Hasner’s membrane under visual control by 
dacryoendoscopic guided probing e) Dacryoendoscopic findings (from left to right): regular appearance of the canaliculus; polypous mucose (stars) as a sign of 
inflammation; view to the bottom of the lacrimal sac after Hasner’s membrane was opened; mucosa of the nose (hard palate).
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lacrimal intubation, is the treatment of choice. However, 
recurrences are frequent, especially if the length of the 
stenosis is greater than 3 mm or if there are multiple 
strictures.46

Trauma to draining tear ducts is another common cause. 
Classically, these are the results of dog bites. However, rare 
lacrimal duct injuries, such as those during cesarean section 
deliveries, have also been reported. The canaliculi are affected 
in over 70% of cases. Primary microsurgical wound manage-
ment should include reconstruction of the lacrimal ducts with 
intubation because a good prognosis is often assumed.47 

Iatrogenic injuries also play a role, which is why irrigation of 
the draining tear ducts is obsolete for purely diagnostic reasons 
in infants and children without sufficient cooperation.13

Other causes may include encephaloceles or mucoceles, 
which may secondarily lead to compression of the draining 
tear ducts. Diseases of the nose and paranasal sinuses should 
be carefully ruled out. Therefore, the treatment of the under-
lying disease is essential. Depending on the extent of the 
damage to the draining tear ducts, they must be treated sepa-
rately (functional lacrimal stenosis). Combined surgeries are 
often required in interdisciplinary settings.48,49

In this respect, indirect imaging techniques (e.g. CT-scan, 
MRI) are important instruments for the differential diagnosis 
of unclearly failed CNLDO and secondary acquired nasolacri-
mal stenosis in children.

DISCUSSION

There are several causes of lacrimal stenosis in children. 
Malformations and secondary acquired lacrimal stenosis 
must be distinguished from CNLDO. The therapeutic stage 
concept of CNLDO is versatile and dynamic. The concepts 

presented herein must be interpreted individually and imple-
mented accordingly. Numerous influencing factors play a role 
in this process (see Figure 1). Therefore, it should not be used 
as a dogmatic sequence for therapeutic interventions. 
A summary of the therapeutic stage concepts for CNLDO is 
presented in Table 3.

The main aim of an early treatment is the prevention of 
complications. Besides inflammatory and infectious complica-
tions, prevention of amblyopia is mandatory.18–20 A persistent 
lacrimal drainage disorder in childhood carries an increased 
risk of anisometropia or amblyopia.18,20 A significantly higher 
rate of anisometropia > 1.5 dpt (5.5%) is found in unilateral 
CNLDO. Complex CNLDO, which lead to a delay in healing 
due to increased treatment effort, also have a higher prevalence 
of anisometropia (9%).20 Another study by Piotrowski et al. 
showed a prevalence of anisometropia (>1.0 dpt) of 9.8%.18 

The anisometropia rate in this patient group is significantly 
higher as the average prevalence of anisometropia greater than 
1.0 dpt in early childhood is approximately 2%.50

Physicians were already aware of the successful application 
of lacrimal sac massage at the end of the 19th century and the 
beginning of the 20th century.6 The necessity of probing the 
draining tear ducts in the absence of successful massage treat-
ment is well known.51 The uncritical use of topical antibiotics 
should be avoided as they have no direct effect on CNLDO.3,24 

To the best of our knowledge, this approach prevents 
complications.

With regard to transcanalicular (minimally invasive) surgi-
cal techniques, probing and pressurized lacrimal irrigation 
under local anesthesia in an outpatient setting should be men-
tioned in particular.2,3,52 One disadvantage is that the proce-
dure can generally only be performed within the first year of 
life and requires sufficient experience on the part of the 

Figure 9. Transcutaneous dacryocystorhinostomy. a) Skin incision over the anterior lacrimal crest b) Preparation of the osteotomy c) Suturing mucosal flaps of the 
lacrimal sac and the nose (sacconasal mucosal anastomosis) d) Findings after skin closure.
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surgeon. If a procedure is planned under general anesthesia, 
lacrimal intubation should be considered. Arguments for this 
include previous unsuccessful probing or patient age being 
greater than 24 months.8,25,28,52,53,54

Temporary lacrimal intubation has undergone significant 
developments. Flexible materials have been used in addition to 
rigid indwelling probes. Among other things, insertion into the 
lacrimal ducts was made possible by retrograde flexible 
probes.55

For many years, these procedures have been replaced by 
bicanaliculonasal intubation using the “Münsteraner” tech-
nique (so-called U-intubation).2,56 Further autostable 
monocanaliculonasal intubation techniques are available 
and show various advantages in their application (easier 
placement, removal possible without sedation).28,29,57 

Dacryoendoscopy in children appears to offer a promising 
alternative but has not yet been established. The first avail-
able studies showed successful application without an 
increased complication rate compared to adults.32–35 An 
additional benefit is the possibility of visually inspecting 
the individual anatomy. Further development and improve-
ment of the dacryoendoscopic technique should be empha-
sized. The extent to which balloon dacryoplasty has 
retained its status as a minimally invasive transcanalicular 
surgical technique remains unknown.

DCR, as an anastomosis-forming surgical technique, is 
also showing increasing miniaturization and thus 
a decrease in invasiveness due to further development of 
the technical equipment. However, it remains reserved for 
selected cases.39–43 The available monocanalicular intuba-
tion techniques can be combined with this therapeutic 
approach.

CONCLUSION

Knowledge of the various causes of CNLDO, as well as possible 
therapeutic approaches, allows for individualized care of 
young patients. This step-by-step therapeutic concept has 
been subject to constant development and numerous influ-
ences. Taking this into account, a successful treatment can be 
realized in most cases.
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Table 3. Staged therapeutic concept for Congenital Dacryostenosis [12].

Stage Age Technique Procedure Comment

1 0 to 6 months 
(1st year of life)

Conservative therapy using lacrimal 
sac massage; topical antibiotics 
only in case of (sub)-acute signs of 
infection; if necessary, astringent 
nose drops

Compression of the canaliculi and the 
entrance of the lacrimal sac (horizontal 
sequence); squeezing the lacrimal sac 
from superior to inferior (vertical 
sequence)

Especially in the first 6 months of life 
effectively, in individual cases up to the 
age of 2 years; parents have to be 
introduced to that procedure

2 0 to 12 months Lacrimal duct probing and pressurized 
irrigation under local anesthesia

Fixing the child by wrapping in a cloth, 
topical anesthesia with eye drops, oral 
glucose 40% drops, opening of Hasner’s 
membrane with irrigation or probe 
pressure

Age-dependent even in the first year of 
life; use an atraumatic lacrimal cannula; 
follow postoperative conservative 
therapy (stage 1) for 2 weeks

3 Possible from birth Lacrimal duct probing and pressurized 
irrigation under general anesthesia; 
if necessary supplemented with 
lacrimal intubation

Probing and syringing as performed under 
local anesthesia; mono- or 
bicanaliculonasal lacrimal intubation 
(different techniques, e.g. according to 
Jünemann or Ritleng)

Lacrimal intubation is recommended from 
24 (possibly 18) months of age; tube 
removal after 3 months; ensure bridging 
the level of Hasner’s membrane with 
lacrimal intubationCave: avoid 
intrasaccal retraction of U-intubations, 
care for complications in the area of 
lacrimal puncta (cheese wiring)

4 During the 1st year of 
life

Dacryoendoscopy or balloon 
dacryoplasty under general 
anesthesia; if necessary 
supplemented with lacrimal 
intubation

Dacryoendoscopically (visually) controlled 
rupture of Hasner’s membrane; opening 
Hasner’s membrane (catheter) and 
expansion of Hasner’s valve by 
insufflation of a balloon

Postinterventional lacrimal intubation to 
increase treatment success

5 During the 1st year of 
life (endoscopic/ 
endonasal DCR) 
After reaching the 
age of 12 months 
(external DCR)

Sacconasal anastomosis to the middle 
turbinate

Endoscopic/endonasal DCR: if required, 
partial ethmoidectomy via endonasal 
approach, the opening of the lacrimal 
sac followed by lacrimal intubation 
External DCR: small arcuate skin incision, 
preparation towards the lacrimal fossa, 
lateralization of the lacrimal sac, 
osteotomy, preparation of mucosal flaps 
from the nose and the lacrimal sac, 
suturing sacconsal mucosal 
anastomosis; if necessary lacrimal 
intubation

Ultima ratio after alternative treatments 
have failed 
Therapy of choice in case of bony atresia 
of the nasolacrimal duct

DCR Dacryocystorhinostomy
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