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ABSTRACT

ÖZ

Introduction: The present study evaluates the relationship
between the mode of delivery and the frequency and treatment
outcomes of congenital nasolacrimal duct obstruction (CNDO).

Amaç: Term bebeklerde doğum şeklinin konjenital
nazolakrimal dakriostenoz (CNDO) görülme sıklığı ve tedavi
sonuçları ile ilişkisini saptamaktır.

Methods: The medical records of children who were referred
to oculoplasty outpatient clinics due to epiphora and
diagnosed with CNDO following ophthalmological examination
were reviewed retrospectively. The patients’ demographic
characteristics, history of pregnancy and delivery, clinical
characteristics of CNDO, and treatment outcomes were
evaluated.

Yöntemler: Oküloplasti polikliniklerine epifora nedeniyle
refere edilen ve oftalmolojik muayeneleri sonucunda CNDO
tanısı alan çocukların tıbbi kayıtları retrospektif olarak
incelendi. Hasta demografisi, hamilelik, doğum öyküsü,
CNDO’nun klinik özellikleri ve tedavi sonuçları değerlendirildi.

Results: The study included 167 eyes of 136 patients. The
mode of delivery was vaginal in 61 patients (45%) and cesarean
section in 75 patients (55%). The patients delivered by cesarean
section were assigned to group 1, and those delivered via
the vaginal route were assigned to group 2. The mean age
(p=0.554), gender distribution (p=0.661), laterality (p=0.075)
and mean birth weight (p=0.918) did not differ significantly
between the two groups. The success rate of probing did not
differ significantly between the two groups (p=0.146).
Conclusion: The present study found that the mode of delivery
did not affect the frequency of CNDO in babies born at term,
and there was also no significant difference in the success rate
of probing between the two groups. Although the difference
was not statistically significant, the authors found cesarean
section to be associated with a higher risk of CNDO.
Keywords: Cesarean section, vaginal delivery, CNDO, probing,
Hasner’s valve

Bulgular: Çalışmaya 136 hastanın 167 gözü dahil edildi.
Olguların %55’i (75) kız, %45’i (61) erkek idi. Olguların yaşları
1-3 (ortalama: 1,8 yaş) idi. Olguların 61’i (%45) vaginal yolla,
75’i (%55) sezaryenle dünyaya gelmişti. Sezaryenle doğanlar
birinci grup, vajinal yolla doğanlar da ikinci grup olarak
değerlendirildi. Vaginal doğum ve sezaryen doğum gruplarının
yaş ortalamaları (p=0,554), cinsiyet dağılımları (p=0,661), taraf
dağılımları (p=0,075), doğum ağırlığı (p=0,918) ortalamaları
arasında istatistiksel olarak anlamlı farklılık gözlenmemiştir.
Vajinal doğum ve sezaryen doğum gruplarının probing başarı
dağılımları arasında da istatistiksel olarak anlamlı farklılık
gözlenmemiştir (p=0,146).
Sonuç: Bu çalışmada doğum şeklinin term bebeklerde CNDO
sıklığını değiştirmediğini saptadık. Vajinal doğum ve sezaryen
doğum gruplarının probing başarı dağılımları arasında da
istatistiksel olarak anlamlı bir farklılık gözlenmemiştir. Ancak
istatistik olarak anlamlılık oluşturmasa da sezaryen doğumun
daha fazla risk oluşturduğunu saptadık.
Anahtar Kelimeler: Sezaryen doğum, vajinal doğum, CNDO,
probing, Hasner valvi
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Introduction
Congenital nasolacrimal duct obstruction (CNDO) is the most common
ocular disorder in the pediatric population, with a reported prevalence
of approximately 20%. The condition is caused by a failure in the
drainage system of the nasolacrimal duct. A persistent membrane
at Hasner’s valve is the most common etiologic factor related to the
development of CNDO. The condition often becomes symptomatic a
few weeks after birth, and epiphora is the most common presenting
symptom, although matting of the eyelashes, swelling of the lacrimal
sac, and discharge from the lacrimal punctum upon the application of
pressure on the lacrimal sac can also be observed (1-3).
First-line therapy includes massaging the lacrimal sac [Crigler (4)
massage] and administering antibacterial drops to avoid bacterial
superinfections. It is reported that 90% of CNDOs resolve spontaneously
in the first year of life without requiring surgical intervention. Other
treatment options include probing, silicone intubation, balloon
dacryoplasty, and dacryocystorhinostomy (DCR) in patients who fail
to respond to massage therapy. Most surgeons follow a conservative
approach, involving massage, and topical therapy in the first year of life.
Probing is the first-line therapy in epiphora that persists beyond the first
year of life, followed by silicone intubation and balloon DCR after failed
probing, whereas DCR is reserved as the last option for cases in which all
other treatment options have failed (5,6).
The nasolacrimal duct starts to develop during the fifth week of
embryogenesis. CNDO occurs as a result of a canalization fault in the
columnar epithelial cells that form the nasolacrimal duct. Canalization
of the nasolacrimal duct normally takes place at the end of the sixth
month of intrauterine life, although it may be delayed for several weeks
after birth (7,8). In a retrospective case series involving facial imaging
of normal children, a 4.6-fold increase was noted in nasolacrimal duct
volume during the first 34 months of life, and this volume expansion is
associated with the increased intracanal hydrostatic pressure necessary
to open the distal canal. For this reason, the incidence of CNDO is
believed to be higher in premature infants than in term infants. The
incidence of cesarean section (CS) is higher in premature infants than
in term infants, and although there are many studies in the literature
investigating the effect of the mode of delivery on the development
of CNDO in premature and term infants, there have been few similar
studies to date in term infants (2,9,10).
The World Health Organization (WHO) recommends that the rate of CS
should not exceed 15%, taking countries with a low perinatal mortality
rate in 1985 as a reference, although the WHO reported CS rates of 30.2%
in the United States, 22% in the United Kingdom, 37.4% in Italy, and
41.3% in Brazil in 2010. The CS rate in Turkey was 6.9% in 1993 but had
increased to 51.2% by 2017, and this upward trend in the prevalence
rate elevated Turkey to one of the highest CS rates (11-13).
Due to this rapid increase in the popularity of CS, even in infants born
at term, the present study investigates the effect of the mode of delivery
on the development of CNDO in term infants.

Methods
This retrospective study was conducted in accordance with the principles
of the Declaration of Helsinki, and approval for the study was granted

by the Bezmialem Vakıf University Non-Invasive Clinical Research Ethics
Committee (approval number: 06/83, date: 19.03.2019). All patients
provided written informed consent for their participation.
The medical records of patients who were referred to oculoplasty
outpatient clinics due to epiphora, were diagnosed with CNDO after
examination, had not undergone surgery previously, and were to
undergo probing for the first time were reviewed retrospectively.
Included in the study were patients diagnosed with CMDO after 12
months of age, those born after 36 weeks of gestation (term), those who
underwent probing after 12 months of age, and those followed up for
longer than 6 months.
Infants with a history of maternal drug use, infections, and X-ray
exposure during pregnancy; those with a history of complicated vaginal
delivery; those with a past history of trauma; those with anatomical
abnormalities in the nasolacrimal duct; those born before 36 weeks of
gestation; those who underwent surgery before the age of 12 months;
and those with a patent nasolacrimal duct, as evidenced by duct lavage
prior to surgery (functional epiphora), were excluded from the study.
The demographic characteristics of the patients, mode of delivery,
gestational age, birth weight, age at presentation, mode of therapy,
efficacy of therapy, and recurrences were all evaluated.
Diagnosis was based on history, an ophthalmological examination, and
a fluorescein dye disappearance test (FDT) (14). The ophthalmological
examination was performed to rule out ocular allergy, glaucoma,
conjunctivitis, and eyelid anomalies (entropion, trichiasis, etc). For the
FDT, a proparacaine HCl drop was dripped onto fluorescein paper and
applied bilaterally to the patient’s inferior fornix. The level of fluorescein
on the lower eyelid was checked five minutes later and graded.
0: No fluorescence in the conjunctival sac,
1: Thin fluorescing marginal tear strip persists,
2: More fluorescein persists, between 1 and 3,
3: Wide, brightly fluorescing tear strip.
Those who scored 2 or 3 in the fluorescein disappearance test were
diagnosed with CNDO, and surgery was planned. All of the patients also
underwent an otorhinolaryngological examination, and those identified
with allergic rhinitis were first treated in the otorhinolaryngology clinic.
All surgeries were performed under general anesthesia. The patients
first underwent lacrimal irrigation with a fluid lavage of rifampicin
and saline (rifampicin diluted with saline at a ratio of 1:3). The patients
found to have a patent duct during lacrimal irrigation were considered
to have functional dacryostenosis. The superior and inferior lacrimal
puncta were dilated before the probing procedure, after which the
probe was advanced vertically until the ampulla, and then at an angle
of 90° to the horizontal plane. The probe was advanced up to the
nasal wall of the lacrimal sac (until the bone was reached) and then
directed 90° downward until the membrane was felt to rupture. The
same procedure was performed through the inferior punctum. Lavage
fluid prepared with rifampicin [1 mL rifampicin, 125 mg/3 mL (the toxic
dose of rifampicin in children is 600 mg)] was administered into the
nasolacrimal system to check for patency, and the fluid was aspirated
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from the nasal cavity. The procedure was considered to be successful
upon observation of discharge of the rifampicin solution. The lacrimal
system was then irrigated with a dexamethasone solution, and topical
antibiotics (tobramycin four times daily), a fluorometholone steroid (four
times daily) for two postoperative weeks and a nasal xylometazoline
spray (twice daily) were applied.
The patients attended control visits on postoperative day 1, at week 1,
week 2, month 1, and months 3, and then every 3 months thereafter.
Complaints of epiphora were questioned during the control visits, and a
fluorescein disappearance test was performed. Cases without epiphora
and those that scored 0 or 1 points on the fluorescein disappearance
test were considered successful. Intraoperative and postoperative
complications were evaluated. Patients in whom probing failed
underwent repetitive probing 2 months later, and silicone intubation
was performed in the same session. Those in whom silicon tube
intubation failed were scheduled for external DCR.
The patients were divided into two groups on the basis of their mode of
delivery, as group 1 (CS) and group 2 (vaginal delivery). The two groups
were compared with respect to the prevalence of CNDO, gender, birth
weight, gestational age at birth, and probing success.
Statistical Analysis
The Number Cruncher Statistical System 2007 Statistical Software (Utah,
USA) was used for data analysis. Aside from the application of descriptive
statistics (mean, standard deviation), a Shapiro-Wilk normality test was
conducted to evaluate the distribution of variables, and an independentsamples t-test was used for paired comparisons of normally distributed
variables. Univariate and multivariate logistic regression analyses were
used to identify the factors affected by the mode of delivery. The level
of significance was α=0.05.

Results
The study included 167 eyes of 136 patients, of which 75 (55%) were
female and 61 (45%) were male, with a mean age of 1.8 years (range:
1-3 years). The mode of delivery was vaginal in 61 patients (45%) and
CS in 75 patients (55%). Those delivered by CS were assigned to group
1, and those delivered via the vaginal route were assigned to group 2.
Mean age (p=0.554), gender distribution (p=0.661), laterality (p=0.075),
and mean birth weight (p=0.918) did not differ significantly between

the two groups. The mean gestational age at birth was significantly
higher in group 1 than in group 2 (p=0.007). The probing success rate
not differ significantly between the two groups (p=0.146) (Table 1).
Age, gender, laterality, gestational age at birth, birth weight, and mode
of delivery were found to be significantly insignificant in a univariate
logistic regression analysis (p>0.05). The risk of failure was 2.09 times
higher (0.76-3.74) in group 1 than in group 2. The probing success was
significantly higher in those with a high gestational age (p=0.096).
Recurrence occurred in six patients (8%) in group 2 following the first
probing attempt, and these patients underwent a repeat probing and
silicone intubation 2 months later. Recurrence occurred in one patient
after a mean follow-up of 7.1 months following silicone tube intubation,
and this patient was then scheduled for external DCR. Recurrence
occurred in 14 patients (15) after CS, and of these, 12 underwent repeat
probing and silicone tube intubation, while two patients rejected therapy
and were lost to follow-up. Recurrence occurred in 3 out 12 patients
during a mean follow-up of 6.3 months, and these three patients were
scheduled for external DSR. The epiphora resolved after external DSR.

Discussion
There is a limited body of knowledge regarding the etiopathogenesis
of CNDO, although there have been many studies to date investigating
treatment methods. Among these, there have been studies investigating
the relationship between the development of CNDO and maternal age,
maternal X-ray exposure, drug use during pregnancy, geographic and
environmental characteristics, smoking status, parental education level,
and gender of the infant, although no such relationships have been
identified (15).
The marked increase in the prevalence of CS in recent years has prompted
researchers to investigate the positive and negative effects of this mode
of delivery on both the mother and the infant (16). As a common ocular
disorder in newborns in ophthalmology outpatient clinics, the possible
relationship between CNDO and the mode of delivery has attracted the
attention of ophthalmologists and has prompted investigations into the
effect of vaginal and CS deliveries on the nasolacrimal duct.
The uterine contractions required for the successful advancement of
the infant along the birth canal during a vaginal delivery increases
intrauterine hydrostatic pressure, which has been measured as high

Table 1. Relationship between mode of delivery and demographic characteristics of the patients and probing success
Age (months)
Gender
Side

p

20.51±9.75

0.554*

38

50.67%

43

47.25%

Male

37

49.33%

48

52.75%

Left

30

40.00%

49

53.85%

Right

45

60.00%

42

46.15%

38.27±1.93

Birth weight

38.99±1.45

3212.13±490.39

0.661+
0.075+
0.007*

3204.84±420.46

0.918*

Successful

69

92.00%

77

84.62%

Unsuccessful

6

8.00%

14

15.38%

*: Independent t-test, +: chi-square test
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Cesarean Section (n=91)

19.59±10.18
Girl

Week of birth

Probing success

Vaginal delivery (n=75)

0.146+
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as 100 mmHg. While some studies suggest that increased intrauterine
pressure may lead to complications in the infant, others report that such
pressure may act to open the nasolacrimal duct, particularly Hasner’s
valve, in the infant. It is reported that various collagenolytic enzymes
are released from the uterus into the amniotic fluid due to uterine
contractions during vaginal delivery, and this fluid is mostly directed
into the nasolacrimal duct during a vaginal delivery. The increased
activity of collagenolytic enzymes in amniotic fluid may cause early lysis
of Hasner’s valve and perforation of the membrane. It has been further
reported that levels of collagenolytic enzymes are lower in the amniotic
fluid in CS deliveries than in vaginal deliveries (17-20).

2008 period (p<0.05%). The relative risk for CNLDO was 17-fold higher in
children delivered by primary CS (25).

Studies in the literature have also reported an increased incidence of
autoimmune and allergic disorders in recent years, in parallel to the
increased rate of CS deliveries (21,22). The authors of the present study
suggest that this increase may be associated with increased inflammation
in the lacrimal duct, which may prevent opening of the nasolacrimal
duct, thus negatively affecting probing success.

The present study found the mode of delivery to have no effect on the
frequency of CNDO in babies born at term. CNDO was noted to be more
common in infants with a low birth weight, and the success rate of
probing was higher in patients delivered via the vaginal route.

In 2015, Zhang et al. (23) reported an expansion in the bony part of
the nasolacrimal duct on the obstructed side in patients with CNDO,
and a significant expansion of the affected bony nasolacrimal duct
areas with transverse and vertical diameters has been demonstrated on
the computed tomography (CT) scans of patients with unilateral CNDO,
when compared with the unaffected side. The bony part of the lacrimal
duct is soft in childhood, and the increased pressure resulting from
a blockage of the nasolacrimal duct may lead to enlargement of the
intraosseous portion of the ipsilateral lasolacrimal duct. This is caused
by the constant increase in hydrostatic pressure within the lacrimal
duct that occurs with age, and this may play a role in the recovery of
the blockage with advancing age (2,23). In practice, CT scans are not
routinely requested in patients with CNDO in the ophthalmology clinic,
although eight patients in the present study underwent a CT scan for
various reasons, and a review of these CT scans revealed an expanded
nasolacrimal duct on the affected side when compared with that of the
contralateral duct. Probing was performed after 12 months of age in all
patients in the present study in an attempt to open the nasolacrimal
duct naturally.
In a study by Tavakoli et al. (24) involving 106 patients, a significantly
higher percentage of patients with CNDO (61%) were delivered via CS
(p=0.0001). Among full-term infants, there was a 55% greater risk [odds
ratio (OR): 5 1.55; 95% confidence interval (CI), 0.98-2.43; p=0.067] of
CNDO in those born by CS, when compared with other babies. Among
preterm babies, there was no significantly greater likelihood of CNLDO
in those born by CS when compared with those born vaginally (p=0.575).
CNDO did not resolve spontaneously in 50 patients, including the 37
patients delivered by CS (74%) and the 13 patients delivered via the
vaginal route (26%) (p=0.007). Among the patients in whom first-line
probing failed, 86.2% were born via CS and 13.8% via the vaginal route
(24).
Spaniol et al. (25) also reported no statistically significant association
between the overall CS rate and incidence of CNDO, although primary
CS was significantly more frequent among patients with CNDO (73.15%,
p<0.05). The difference was significant in both genders for the 2000-

In a study by Dolar Bilge (26) conducted in Turkey, the gestational age
of babies who were born via CS was lower than that of babies who born
via spontaneous vaginal delivery (NSVD; p=0.002). Babies born via CS
were found to be at a 3.75-fold greater risk of developing CNLDO, when
compared with those born via the vaginal route (OR: 3.754) (26).
Palo et al. (27) reported no significant relationship between CNDO and
the mode of delivery but reported complex CNDOs to be more frequent
in CS deliveries.

Study Limitations
As a limitation of the present study, the study group comprised only
patients who were referred to oculoplasty outpatient clinics with a
diagnosis of CNDO for surgical treatment. As such, no patients with
spontaneously resolved CNDO or with resolved CNDO after massage
therapy were included in the study.

Conclusion
The present study found that the mode of delivery did not affect the
frequency of CNDO in babies born at term, and there was also no
significant difference in the success rate of probing between the two
groups. Although the difference was statistically insignificant, the
authors found CS to be associated with a higher risk of CNDO. We believe
that a wider range of studies including these groups is needed.
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