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Curative effects of probing alone and probing combined with
nasolacrimal injection of levofloxacin ophthalmic gel on congenital
duct obstruction of children from 3-12 months of age
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Background: To investigate the 1-time success rate of probing alone and nasolacrimal duct probing
combined with nasolacrimal injection of levofloxacin ophthalmic gel on congenital nasolacrimal duct
obstruction (CNLDO) in young children.

Methods: A retrospective case series was performed on 494 cases (647 eyes) of 3—12 month-old children
with CNLDO between July 2014 and July 2015. Material obtained from the lacrimal sac was cultured to
isolate infectious agents. Susceptibility testing was done. Children from 3-12 months of age who were found
to be sensitive to Levofloxacin (n=493 eyes) were separated into two groups: 3—6 months of age (276 eyes)
and 7-12 months of age (217 eyes). Each of the groups were then randomized into group A (138 eyes of
3—6 months of age; 102 eyes of 7-12 months of age) and group B (138 eyes of 3—6 months of age; 115 eyes of
7-12 months of age). Children in group A underwent nasolacrimal duct probing alone; those in group B
underwent nasolacrimal duct probing plus nasolacrimal duct injection of levofloxacin and the efficacy of
probing was evaluated.

Results: The average detection rate of pathogenic bacteria in dacryocystitis was 75.1%, and Staphylococcus
aureus was found to be the main pathogenic bacteria (42.59%, 106 cases). Among children from 7-12 months
of age, the 1-time success rate of nasolacrimal duct probing alone was 88.24% and the 1-time success rate
of probing combined with nasolacrimal duct injection of levofloxacin ophthalmic gel was 96.52% (statistical
significance, P=0.02<0.05).

Conclusions: Most pathogenic bacteria (96.81%) were sensitive to levofloxacin. Nasolacrimal duct
probing combined with nasolacrimal duct injection of levofloxacin may improve the success rate of probing

in children older than 6 months of age.
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Introduction the immune system is undeveloped. In particular, their

Congenital nasolacrimal duct obstruction (CNLDO) is tears (1,2) are lacking in IgA and IgM, allowing pathogenic

commonly caused by obstruction of the valve of Hasner
at the distal end of the nasolacrimal duct. The cardinal which may in turn cause dacryocystitis. Secretions cover the

symptoms are epiphora and increased secretions. In children, whole eyelid and conjunctiva, which makes the eyes closed.

bacteria to proliferate and leading to copious secretions,
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Studies by Eshraghi e al. (3), Kim ez al. (4), Ozgur et al. (5),
and Piotrowski et /. (6) implicated dacryocystitis as the
possible cause of amblyopia and anisometropia.

Antibiotic eye drops are important in the treatment of
dacryocystitis secondary to nasolacrimal duct obstruction.
However, because the immune system (7,8) in younger
children is immature, long-term and irregular application of
antibiotics may lead to the increase of drug-resistant bacteria.
Thus, reliable bacterial culture and susceptibility testing are
essential (9).

‘Traditional nasolacrimal duct probing (10) is the first-
line treatment for CNLDOj however, the time for primary
probing is controversial. Although early probing performed
before the age of 1 year was traditionally recommended,
many reports (11-13) have since confirmed high frequencies
of spontaneous resolution during the first year of life.
Accordingly, a ‘wait-and-see’ approach, combined with
conservative therapies, is judged to be the best option in
infants aged <1 year. However, this must be balanced against
the decrease in success rates for probing that accompanies
advancing age (14-16). If conservative management fails,
persistent CNLDO beyond 1 year of age should be managed
by primary probing or even by advanced treatment such
as balloon catheter dilation, silicone tube intubation or
dacryocystorhinostomy. Katowitz (17) found that the 1-time
success rate of nasolacrimal duct probing was 97% in children
before 13 months of age and decreased to 54.7% after
13 months. Moreover, children (18) younger than 12 months
of age may be well fixed in local anesthesia undergoing
probing. Thus, many scholars (19) have suggested that primary
probing is best performed within the 12 months of age.

As the duration of the obstruction increases, serious
infective complications and proliferation will occurs, traditional
nasolacrimal duct probing may inevitably cause mucosa edema
of the lacrimal duct and even injury to mucosal epithelial cells.
If inflammation lasts for a long time and postoperative tissue
edema and reaction are severe, re-adhesion and obstruction
may occur. Thus, the 1-time success rate decreased. Repeated
probing may increase the pain index, affect physiological
and psychological development, and increase the difficulty
of subsequent probing. The present study aimed to how to
increase its 1-time success rate by using levofloxacin gel.

Methods
Study subjects criteria

A prospective clinical study was conducted. We selected
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494 children (237 boys, 257 girls, total 647 eyes; age
range, 3 to 12 months) with CNLDO between July 2014
and July 2015. Three hundred and forty one of who had
unilateral dacryocystitis and 153 with bilateral dacryocystitis.
The children had been referred to the Department of
Ophthalmology of Guangdong Women and Children
Hospital due to chronic infections of the lacrimal sac. The
clinical diagnosis of CNLDO was defined as an infant who
presented with typical epiphora and/or eye discharge in the
first few months of life. The irrigation of lacrimal passage
visible purulent or sticky purulent sex secretion overflow, no
liquid swallowing. All cases of pseudoepiphora and epiphora
caused by diagnoses other than CNLDO (such as neonatal
conjunctivitis, congenital glaucoma, congenital, entropion
trichiasis, keratitis) were excluded from the study. Children
with a recent history (within the last 4 weeks) of topical
antibiotic use in the affected eye/eyes were excluded, on
the assumption that the use of antibiotics might affect the
species of organisms isolated from the eye. Informed consent
was obtained from the parents or guardians of all patients
enrolled in the study. Approval for this study was obtained
from the University Institutional Review Board (IRB)
(Guangdong Women and Children Hospital 201601028).

Bacterial culture and susceptibility testing

Secretions were taken from the lacrimal sac of study
participants. Samples were collected with sterile cotton wool
swabs, ensuring that the lid margin or the conjunctiva was
not touched. We applied pressure over the lacrimal sac and
allowed the discharge to reflux through the nasolacrimal
punctum.

Discharge samples were respectively inoculated onto
blood agar plate, chocolate plate, MacConkey plate, and
fungi medium. Samples with suspected bacteria were
subjected to gram staining and the bacterial morphology
and staining properties were observed under optical
microscope. Next, bacterial culture and strain identification
were carried out. All work was performed under sterile
conditions. A VITEK 2 full automatic microbial analysis
system and susceptibility test kit (both from BioMerieux,
France) were used. Bacteria identification was performed
according to the procedure described in the National Guide
to Clinical Laboratory Procedures (20). Assessment of the
susceptibility testing results was referred to the National
Committee for Clinical Laboratory Standards (21). The
diameter of inhibition zone was used as the judgment
standard and the units were measured in millimeters.
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Grouping of cases

Children ranging from 3-12 months of age (n=493 eyes)
whose susceptibility tests showed sensitivity to levofloxacin
were divided the patients into two groups by stratified
random method: divided into two groups: 3—6 months of
age (276 eyes) and 7-12 months of age (217 eyes). A single
blind design method is adopted in the experiment. Test
was taken a blank control method. Each of the groups were
then randomized into group A (138 eyes of 3—6 months of
age; 102 eyes of 7-12 months of age) and group B (138 eyes
of 3-6 months of age; 115 eyes of 7-12 months of age) by
using of random scale. Children in group A underwent
simple nasolacrimal duct probing alone and those in group
B underwent probing combined with nasolacrimal duct
injection of levofloxacin ophthalmic gel (0.3%; Hubei
Everyday Bright Eye Pharmaceutical Co., Ltd, China).
Levofloxacin eye drops (0.3%; Guangdong Hong Ying
"Technology Co., Ltd., China) were administered 4 times per
day for 3 days after the operation. The A group was vacuity
contrast group, the traditional lacrimal passage probing with
injection of physiological saline.

Nasolacrimal duct probing procedure

Alcaine (1%; Alcon Laboratories, Inc., Fort Worth,
TX, USA) was used for topical anesthesia. The inferior
nasolacrimal punctum was dilated with the punctum dilator;
a No. 5 hollow probe (Suzhou Medical Instruments, Suzhou,
China) was vertically inserted from the inferior nasolacrimal
punctum to 1 mm, and then turned to the horizontal.
After arriving at the bone wall, the probe was inserted
vertically along the bone wall of the nasal bone. The probe
was stopped when breakthrough was felt. Approximately
2 mL of normal saline was injected. Successful injection was
indicated by liquid overflow when fluid passed freely without
any regurgitation or the patient had obvious swallowing
movements. Nasolacrimal duct injection procedure of
levofloxacin ophthalmic gel after the success of probing was
injected until the gel overflowed from the nasal duct.

Postoperative procedures

The patients were visited at 1 week, and 1 month
postoperatively. Successful probing was defined as free
passage of fluid through nasolacrimal duct on syringing
at 1 week and 1 month and completely no watering and
discharges together with no reflux from with lacrimal sac
pressure till 1 month.
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Statistics

Statistical analysis was conducted using SPSS version
17.0 and comparison was conducted using y’ test. P<0.05
indicated statistical significance.

Results
Clinical findings

A total of 494 cases [237 (48%) boys, 257 (52%) girls; 647 eyes]
of CNLDO were diagnosed based on discharge, epiphora,
and mattering. Of these, 341 (69%) had unilateral
dacryocystitis, 153 (31%) had bilateral infection. Among
the 494 submitted specimens, 371 specimens were positive
for bacteria (75.1%). Of those who tested positive, 201
(54.18%) had Gram negative bacteria (G-) bacteria and 167
(45.01%) had Gram positive bacteria (G+) bacteria. Some
28.57% of specimens showed Staphylococcus aureus infection;
15.09% were infected with Haemophilus parainfluenzae; and
Streptococcus pneumoniae was present in 12.67%. Two fungal
isolates (0.54%), Candida glabrata and Candida parapsilosis,
were found (the proportions of the various bacteria are
shown in Table I).

Susceptibility testing results

Gram-positive organisms exhibited a high rate of sensitivity
to levofloxacin (97.6%), ciprofloxacin (95.43%), and
chloramphenicol (90.74%) and exhibited low sensitivity
(1.2%) and strong resistance (98.2%) to erythromycin.
Gram-negative bacteria exhibited a high degree of sensitivity
to levofloxacin (96.02%), tobramycin (94.12%), ciprofloxacin
(92.75%), and chloramphenicol (83.45%). Both Gram-
positive and Gram-negative bacteria were sensitive to
levofloxacin, with an average effective rate of 96.81%.

Nasolacrimal duct probing

A total of 359 cases (181 boys, total 241 eyes; 178 girls,
total 252 eyes; total 493 eyes) were included in this study.
Of these, 261 had unilateral infection and 116 had bilateral
infection. The cases were divided into two groups (children
3-6 months of age, 276 eyes; 7-12 months of age, 217 eyes).
Among children from 3-6 months of age, the 1-time success
rate of nasolacrimal duct probing alone was 95.65% and the
1-time success rate of probing combined with nasolacrimal
duct injection of levofloxacin ophthalmic gel was 97.1%
(no statistical significance, x’=0.104, P=0.747>0.05). Among
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Table 1 Strains classification based on bacteria culture results of

lacrimal sac secretions (n=371)

Type of bacteria

Gram-positive bacteria

Gram-positive cocci
Staphylococcus aureus
Streptococcus pneumoniae
Streptococcus anginosus
Staphylococcus lugdunensis
Staphylococcus epidermidis

Gram-positive rods
Gram-positive rods of unspecified species
Acinetobacter baumannii
Acinetobacter junii

Fungi
Candida glabrata
Candida parapsilosis

Herpes simplex virus type |

Gram-negative bacteria

Gram-negative cocci
Haemophilus parainfluenzae
Haemophilus influenzae
Klebsiella pneumoniae
Escherichia coli
Enterobacter cloacae subsp. cloacae
Pseudomonas aeruginosa
Enterobacter aerogenes
Serratia marcescens
Klebsiella oxytoca
Stenotrophomonas maltophilia
Haemophilus haemolyticus
Citrobacter freundii
Pseudomonas putida
Proteus mirabilis
Achromobacter xylosoxidans
Serratia liquefaciens
Aeromonas caviae
Gram-positive rods of unspecified species

Gram-negative cocci

Moraxella catarrhalis
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children from 7-12 months of age, the 1-time success rate
of nasolacrimal duct probing alone was 88.24% and the
1-time success rate of probing combined with nasolacrimal

n (%
67 ((4201) duct injection of levoﬂos;acin ophthalmic gel was 96.52%
(statistical significance, x'=5.435, P=0.02<0.05). The 1-time
158 (42.59) success rate for simple nasolacrimal duct probing alone
106 (28.57) was significantly higher in children from 3-6 months of
47 (12.67) age than for those from 7-12 months of age (statistical
2 (0.54) significance, x'=4.651, P=0.031<0.05). The 1-time success
rates of combination therapy with nasolacrimal duct
2(0.54) o . . .
injection of levofloxacin ophthalmic gel showed no different
1027 between the two groups (no statistical significance, x’=0.000,
9(2.43) P=1.000>0.05) (Tibles 2-5).
5 (1.35)
3(081) Discussion
1(0.27) . . . .
We obtained bacteria cultures of lacrimal sac secretions
2(0.54) of children with dacryocystitis. Of the children whose
1(0.27) secretions were cultured, 75.1% tested positive for
1(0.27) pathogenic bacteria. The most common pathogen
1(0.27) identified was Staphylococcus aureus, followed by Haemophilus
201 (54.18) parainfluenzae and Streptococcus pneumoniae. Susceptibility
testing results demonstrated that levofloxacin was the most
184 (49.60) sensitive drug for both G- and G+ bacteria.
56 (15.09) The distribution of pathogenic bacteria in children with
33(8.89) dacryocystitis shows regional differences. Sun (22) reported
25 (6.74) that G+ strains were the most abundant pathogenic bacteria
18 (4.85) (74.5%) in children with dacryocystitis in Shenyang,
although our results differed. The disparity may be due to
12829 different locations that vary in climate; the study by Sun took
11 (2.96) place in Northern China, whereas our facility is located in
5(1.35) Southern China. In addition, Sun reported that coagulase-
4(1.08) negative Staphylococcus is the most common pathogenic
4(1.08) bacteria, followed by Staphylococcus aureus. Our results show
that Staphylococcus aureus has become the primary pathogenic
4(1.08) bacteria causing dacryocystitis in young children.
3(0.81) Staphylococcus aureus is the most common pathogenic
3(0.81) bacteria for human suppurative infections; as a conditional
1(0.27) pathogenic bacterium, it is often present in the oral cavity,
1027) nasopharynx, palpebral conjunctiva, urethral canal, and
intestinal mucosa. The immune system in young children
10.27) is immature, and their tears are deficient in IgA and IgM.
1(0.27) In addition, their lacrimal gland secretion function is not
1(0.27) perfect and their lacrimal duct is not smooth as well as their
1(0.27) bacteriostatic ability and bacteria excretion are poor. Parents
17 (4.58) who are nursing a sick child will often wipe the child’s tears
away, which can lead to infection caused by conditional
17(4.58) pathogenic bacteria and local suppurative infection.
es.amegroups.com Eye S¢i 2016;31(2):78-85



82 Sun et al. Congenital duct obstruction

Table 2 Comparison of curative effect of two treatment methods in 3—6 months age group

3-6 months age group

Groups Effective cases Ineffective cases Total eyes
(theoretical frequency) (theoretical frequency)

Simple nasolacrimal duct probing 132 [133] 6 [5] 138

Nasolacrimal duct probing combined with nasolacrimal 134 [133] 4 15] 138

duct injection of levofloxacin ophthalmic gel

Total 266 10 276

x2=0.1 04, P=0.747>0.05; the difference had no statistical significance.

Table 3 Comparison of curative effect of two treatment methods in 7-12 months age group

7-12 months age group

Groups Effective cases Ineffective cases Total eyes
(theoretical frequency) (theoretical frequency)

Simple nasolacrimal duct probing 90 [95] 12 [7] 102

Nasolacrimal duct probing combined with nasolacrimal 111 [108] 41[7] 115

duct injection of levofloxacin ophthalmic gel

Total 201 16 217

¥’=5.435, P=0.02<0.05; the difference had statistical significance.

Table 4 Curative effect of simple nasolacrimal duct probing in different age groups

Curative effect/cases of simple nasolacrimal duct probing

Groups Total eyes
Effective cases (theoretical frequency) Ineffective cases (theoretical frequency)

3-6 months age group 132 [128] 6 [10] 138

7-12 months age group 90 [94] 12 [8] 102

Total 222 18 240

¥’=4.651, P=0.031<0.05; the difference had statistical significance.

Table 5 Curative effect of nasolacrimal duct probing combined with nasolacrimal duct injection of levofloxacin ophthalmic gel in different age groups

Curative effect/cases of nasolacrimal duct probing

Groups combined with nasolacrimal duct injection of levofloxacin ophthalmic gel Total eyes
Effective cases (theoretical frequency) Ineffective cases (theoretical frequency)

3-6 months age group 134 [134] 4[4] 138

7-12 months age group 111 [111] 44] 115

Total 245 8 253

¥*=0.000, P=1.000>0.05; the difference had no statistical significance.

Usha (23) reported the sensitivity of G+ and G- bacteria has become the most sensitive antibiotic for children with
to levofloxacin as 75% and 83%, respectively. The dacryocystitis, with an average efficacy rate of 96.81%. Thus,
sensitivities of Gram-positive and Gram-negative bacteria we believe that levofloxacin ophthalmic gel is the agent
to levofloxacin, as reported by Sun (22), were 83.91% and of choice for combination therapy with nasolacrimal duct
93.33%, respectively. Our results show that levofloxacin probing.
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According to our findings, the 1-time success rate of
traditional nasolacrimal duct probing in the 3—6 months age
group was 95.65% and that in the 7-12 months age group was
88.24%, which is slightly higher than the findings by Lipiec (24)
(83% and 71%, respectively) and lower than those reported by
Perveen (25) (100% and 94%, respectively). The 1-time success
rate in the 7-12 months age group in our study is higher than
that reported by Repka (13) (78%). The 1-time success rate
of nasolacrimal duct probing for children from 3-6 months
of age is generally higher than the rate for those older than
6 months. Therefore, the first nasolacrimal duct probing (27)
should be performed in children from 3—6 months of age.

The lower success rate in children older than 6 months
of age compared to children younger than 6 months is likely
because children older than 6 months cry harder under
local anesthesia, the duration of the procedure may cause
greater tissue damage, and tissue proliferation may reduce
the effectiveness of probing. However, some scholars (27)
have suggested that inflammation did not promote the
proliferation at the obstruction. Whether or not proliferation
occurs, traditional nasolacrimal duct probing may inevitably
cause mucosa edema of the lacrimal duct and even injury
to mucosal epithelial cells. If inflammation lasts for a long
time and postoperative tissue edema and reaction are severe,
re-adhesion and obstruction may occur. Thus, the 1-time
success rate in children older than 6 months is lower than
those younger than 6 months.

We found that combining nasolacrimal duct injection
of levofloxacin ophthalmic gel with probing significantly
improves the 1-time success rate over probing alone in
children aged over 6 months, from 88.24% to 96.52%.

Levofloxacin (28) is a third-generation fluoroquinolones
that has fewer side effects. It kills bacteria by inhibiting
their DNA gyrase action and blocking DNA reproduction.
According to our results as well as previous studies, the
vast majority of G+ and G- bacteria exhibit a high rate of
sensitivity to levofloxacin.

Another advantage of levofloxacin ophthalmic gel is that
its soft, gelatinous consistency is released slowly, thereby
prolonging the duration of drug action. The main substrates
are sodium hyaluronate and carbomer, the latter of which
is characterized by high viscosity and good lubrication.
Carbomer forms a protective film on the surface of
nasolacrimal duct tissues. Sodium hyaluronate plays a role
in expanding, supporting, and separating mucosal wounds
and lubricating the application site. The degradation and
liquification rates are rapid and will not cause residuals. One
study supported the use of levofloxacin ophthalmic gel (29).
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Due to its strong bioadhesion, it may facilitate formation of
a protective film on the surface of nasolacrimal duct tissues
after probing and irrigation.

Congenital dacryostenosis (30) is a common condition
in which the far end of the nasolacrimal duct underneath
the inferior turbinate and epithelial cell debris blocking
fails to complete its canalization in the newborn period. As
the duration of the obstruction increases, serious infective
complications occur. Inflammatory reaction can cause
edema and hyperplasia and stimulate epithelial hyperplasia.
If inflammation lasts for a long time and postoperative tissue
edema and reaction are severe, re-adhesion and obstruction
may occur. And in 3-6 month group, the duration of
the inflammatory reaction was shorter the chance of re-
adhesion after valve probing was low. Therefore, the
support function of the gel is not needed. So the 1-time
success rates of combination with levofloxacin ophthalmic
gel or not showed no different in 3—6 month group.

Conclusions

For children from 7-12 months of age, nasolacrimal duct
probing combined with nasolacrimal duct injection of
levofloxacin ophthalmic gel may increase the 1-time success
rate of treatment.
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