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ABSTRACT | Purpose: To report demographic features 
and surgical outcomes of 320 children undergoing external 
dacryocystorhinostomy for dacryostenosis. Methods: We 
performed a retrospective evaluation of the records of patients 
aged <16 years who underwent external dacryocystorhinos-
tomy. Patient demographic features and success rates of the 
operations were analyzed from the data records. Children 
with <12-month follow-up were not enrolled in the study. 
Results: We identified 326 operative records of 320 children 
(162 [50.6%] girls and 158 [49.4%] boys) who underwent 
external dacryocystorhinostomy with a mean follow-up of 
26.03 ± 11.11 months. Overall, we evaluated 116 (35.6%) 
cases of congenital nasolacrimal duct obstruction. Our series 
demonstrated a 99.4% success rate for external dacryocys-
torhinostomy. Conclusions: External dacryocystorhinostomy in 
children has a high success rate if performed by an experienced 
oculoplastic surgeon. 

Keywords: Dacryocystorhinostomy; Nasolacrimal duct; Nasal 
obstruction; Treatment outcome in Humans; Child; Preschool 
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RESUMO | Objetivo: Relatar as características demográficas 
e os resultados cirúrgicos em 320 crianças submetidas à da-
criocistorrinostomia externa para dacrioestenose. Métodos: 

Foi realizada uma avaliação dos prontuários de pacientes com 
idade <16 anos submetidos à cirurgia de dacriocistorrinostomia 
externa. Características demográficas do paciente e taxa de 
sucesso das operações foram analisadas a partir dos registros de 
dados. Crianças com menos de 12 meses de acompanhamento 
não foram incluídas no estudo. Resultados: Foram identificados 
326 registros operatórios de 320 crianças (162 [50,6%] meninas 
e 158 [49,4%] meninos) que foram submetidas à dacriocistorri-
nostomia externa com um seguimento médio de 26,03 ± 11,11 
meses. No geral, avaliamos 116 (35,6%) casos de obstrução 
congênita do ducto nasolacrimal. Nossa série demonstrou uma 
taxa de sucesso de 99,4% para a dacriocistorrinostomia externa. 
Conclusão: A dacriocistorrinostomia externa em crianças tem 
uma alta taxa de sucesso se for realizada por um cirurgião 
oculoplástico experiente.

Descritores: Dacriocistorinostomia; Ducto nasolacrimal; Obs-
trução nasal; Resultado do tratamento em humanos; Criança; 
Pré-escolar; Adolescente

INTRODUCTION

Dacryostenosis is one of the most common diseases 
requiring surgical intervention in ophthalmology. It is 
well known that nasolacrimal duct obstruction (NLDO) 
is responsible for approximately two-thirds of the da-
cryostenosis cases in adults(1). In addition, obstructions 
of the punctum, canaliculus, and common canaliculus 
frequently occur. Failure of canalization at the distal end 
of the nasolacrimal duct with a membrane at the valve of 
Hasner results in congenital NLDO affecting approxima-
tely 20% of neonates(2). Nasolacrimal sac compression 
ensures a high recovery rate within the first 12 months 
without surgery in most cases(2-4). Children who are re-
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fractory to nasolacrimal massage may require probing, 
silicone tube implantation, or external dacryocystorhi-
nostomy (ext-DCR).

In 1904, Toti described Ext-DCR as a surgical approach 
for dacryostenosis(5). Success rates were considerably 
lower (15%) since there was no mucosal flap created 
with his method. Afterward, in 1920, Dupuy-Dutemps 
and Bourguet described a modified ext-DCR technique 
using flaps of the lacrimal sac and nasal mucosa(6). This 
technique established the basis of the modern ext-DCR 
procedure in use today.

Patients with dacryostenosis typically present with 
epiphora, copious discharge, swelling, pain, and redness 
over the sac and regurgitation of mucopurulent secretion 
when pressure is applied over the lacrimal sac area(2).

Although many studies(1,7-19) have reported on demo
graphic features and treatment modalities in adult da-
cryostenosis patients, information regarding children 
with dacryostenosis is relatively limited(4,20-26). In this 
study, we aimed to report the demographic features and 
surgical outcomes of 320 children who were operated for 
dacryostenosis by an experienced oculoplastic surgeon 
(F.O.).

METHODS

Ethical committee approval was received from the Re-
view Board of our institution. All local laws and principles 
of the Declaration of Helsinki were followed throughout 
the protocols of this retrospective cross-sectional study.

All children aged ≤16 years who underwent ext-DCR 
with or without bicanalicular silicone tube intubation 
(BSTI) and were followed-up for a minimum of 12 months 
were enrolled in the study. Performance of the ext-DCR 
procedure is described in detail in a previous study(8). In 
brief, a vertical paranasal skin incision is made approxima-
tely 15-mm long. Next, the entire bony surface is exposed, 
and lateral retraction of the soft structures from the 
lacrimal fossa is performed using a periosteal elevator, 
and a large osteotomy is created with a dental drill. The 
next step is to make the anterior and posterior flaps of 
the lacrimal sac and nasal mucosa with a no. 11 blade. 
The posterior and anterior mucosal flaps are sutured using 
three interrupted 6-0 vicryl sutures. If necessary, BSTI 
is performed following posterior mucosal flap suturing. 
Finally, the surgical skin wound is closed with several 
interrupted 6-0 vicryl sutures.

Demographic features such as age at initial presenta-
tion and operation time, sex, laterality, operation type 

(with or without BSTI), and success rate of the operation 
were analyzed from the patients’ records. Surgical success 
was defined as “outcome of the open nasolacrimal irriga-
tion test or negative fluorescein dye disappearance test” 
with “complete recovery of complaints of epiphora and 
discharge.”

Statistical analysis

Data analyses were performed using IBM SPSS Statis-
tics for Windows, version 21. All variables are presented 
as mean ± standard deviation.

RESULTS
Overall, we identified 326 operating records of 320 

children who underwent ext-DCR for dacryostenosis 
with a mean follow-up of 26.03 ± 11.11 months. The de-
mographic features of children who underwent ext-DCR 
are summarized in table 1.

Congenital NLDO occurred in 116 (35.6%) children, 
whereas 8 (2.5%) had a history of a trauma affecting the 
lacrimal drainage system. All operations were performed 
under general anesthesia by the same experienced ocu-
loplastic surgeon (F.O.). Overall, 233 (71.47%) children 
underwent ext-DCR without BSTI surgery whereas 93 
(28.53%) underwent DCR plus BSTI surgery. The mean 
time of silicone tube removal was 2.51 ± 0.88 months 

Table 1. Demographic features of the patients who underwent external 
dacryocystorhinostomy

Demographic features
The mean ± SD (min-max) 

(n=326 operations in 320 patients)

Age at initial presentation (years) 6.31 ± 5.17

(0-15)

Age at operation time (years) 10.55 ± 3.00

(3.5-16)

Sex Female: 162 (50.6%) 

Male: 158 (49.4%)

Laterality Right: 160 (50.0%)

Left: 154 (48.1%)

Bilateral: 6 (1.9%)

Operation type without BSTI: 233 (71.5%)

with BSTI: 93 (28.5%)

Follow-up time (months) 26.03 ± 11.11

(12-96)

Success rates After the first operation: 99.4%

After the second operation: 100%

BSTI= bicanalicular silicone tube intubation.
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(range, 2-6 months). Recurrence was observed in only 
two (0.61%) children after surgery. The success rate was 
99.4% (324 of 326 operations) after the first operation. 
The two recurrences developed 3 and 4 months after the 
first operation, respectively, and both recurrences had a 
history of trauma 1 year prior to surgery. Both patients 
underwent DCR plus BSTI as the first operation and 
silicone tube removal 2 and 3 months after their opera-
tion, respectively. Both patients underwent reoperation 
4 months after the first operation with a successful sur-
gical outcome. The overall success rate reached 100% 
following the two operations.

DISCUSSION

The current study retrospectively assessed the demo-
graphic characteristics and surgical outcomes of children 
who underwent ext-DCR with or without BSTI. To the 
best of our knowledge, this cross-sectional study has the 
largest sample size among studies in the literature eva-
luating children who underwent ext-DCR.

Diagnosis of dacryostenosis is more difficult in children 
compared with adults. The nasolacrimal duct irrigation 
and fluorescein dye disappearance tests are not easy to 
perform in children. In order to verify the diagnosis, na-
solacrimal duct irrigation is performed at the beginning 
of every ext-DCR surgery in our institute.

Ophthalmologists have been performing ext-DCR 
surgery with a high success rate for nearly 100 years 
following Dupuy-Dutemps and Bourguet’s modified 
technique. Success rates of ext-DCR are >90% in almost 
every study in the literature. Woog observed the highest 
5-year success rate (100%) in patients with a history 
of acute dacryocystitis using the conventional DCR 
technique and the lowest success rate (66.6%) in those 
who underwent conjunctival DCR with Jones tube pla-
cement(1). In his study, 22% of patients with NLDO were 
admitted to the hospital with acute dacryocystitis.

Different novel surgical techniques are being tested 
to shorten operating time and further increase the success 
rate. Sarda et al. claimed that the success rate of ext-DCR 
was highly associated with proper apposition of the 
two flaps(8). However, Sharma et al. achieved a 92.9% 
success rate after 6-month follow-up in 56 patients with 
primary NLDO by performing anastomosis only between 
the anterior lacrimal and nasal mucosal flaps with a 
mean operating time of 36 min(17). Several researchers 
compared the two different ext-DCR techniques (with 
and without suturing the posterior mucosal flaps), and 

they did not find any statistically significant differences 
between the two procedures(11-17). Furthermore, several 
studies in the literature indicate a statistically insignifi-
cant higher success rate with an easier technique invol-
ving excision of the posterior flaps(12-14). Baldeschi et al. 
demonstrated a 100% success rate with their simplified 
ext-DCR procedure in 45 patients with dacryostenosis 
following a mean follow-up of 17 months(10). Anterior 
flaps of the lacrimal sac and nasal mucosa were easily 
sutured because they are large and mobile, and posterior 
flaps were not sutured. Their mean operating time was 
only 28 min. Caglar et al. evaluated the outcomes of 
another modified ext-DCR technique in 118 patients 
with NLDO. They created a U-shaped single anterior 
flap anastomosis and fixed it to the orbicularis muscle 
with BSTI(19) reporting success rates of 94.9% and 97.4% 
following the first and second operations, respectively. 
All operations were performed using the conventional 
external technique. Although some surgeons prefer to 
implant silicone tubes in every dacryostenosis case in order 
to increase the success rate, we place it in recurrent 
cases and in those suspected of canalicular stenosis and/or 
cases with a history of trauma. We do not believe that 
silicone tube intubation ensures an additional benefit 
in uncomplicated cases. Silicone tubes were required in 
93 (28%) of 326 ext-DCR operations and removed after 
approximately 2.5 months. If the silicone tubes had been 
left in place for a longer period, the symptoms would not 
have recurred. There is no consensus in the literature 
regarding the duration time of silicone tube placement.  
Although Shrestha et al. placed silicone tubes in all of 
their patients and removed them 6 weeks after the opera-
tions, their success rate (97%) was not higher than ours(26).

Adult women have a higher incidence of all forms of 
dacryostenosis than adult men. Although the precise 
reason for the predisposition of women is unknown, na
solacrimal ducts of women may be more narrow compa-
red with those of men. Woog assessed the demographic 
features of 587 patients aged >5 years with symptomatic 
acquired lacrimal outflow obstruction in Olmsted County, 
Minnesota(1). In this case series, which is the largest 
sample size in the literature, among 397 patients with 
NLDO, 73% were female and 27% were male. The data for 
studies in children with dacryostenosis are controver
sial. Although sex predisposition was not noted in most 
of the studies(4,25) of the pediatric age group, Shrestha 
et al. found that of the 38 children who underwent  
ext-DCR for dacryostenosis, 61% were female(26). Nowinski 
et al., Hakin et al., and Barnes et al. identified a male 
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predominance with a ratio of 2:1, 3:2, and 3:2, respec-
tively(21,23,24).

It is well known that patients with Down syndrome 
have a tendency toward NLDO because of their narrow 
nasolacrimal ducts and hypertrophic nasal mucosa(27); 
hence, a simple probing procedure is often unsuccessful 
in these children(27,28). Our series included one patient 
with Down syndrome with bilateral NLDO.

The most common reason that children undergo a 
DCR operation is due to unresolved congenital NLDO. 
We recommend that parents massage the nasolacrimal 
sac in their babies with congenital NLDO until 1 year 
of age because it has a high spontaneous recovery rate. 
We perform probing at least two times in children who 
are refractory to medical treatment. If probing fails, sili-
cone tube implantation is performed. Children who are 
refractory to the above treatment modalities undergo 
ext-DCR after reaching 3 years of age. Nowinski et al. 
and Hakin et al. determined that unresolved congenital 
NLDO was the reason for dacryostenosis in approxima-
tely half of the patients in their series(21,23). Welham and 
Hughes reported a rate of 34.5% in children with conge
nital NLDO, which is similar to the rate in the present 
series (35.6%)(24). Other reasons for dacryostenosis in 
childhood may include punctal/canalicular dysgenesis, 
lacrimal drainage fistula, and post-inflammatory or  
post-traumatic lacrimal system obstruction(21-25).

Ext-DCR in children is similar to that in adults. In children, 
the surgeon should be more attentive to a narrower 
surgical field. Welham and Hughes achieved a 90% 
success rate in 142 children who underwent lacrimal 
drainage surgery(22). Hakin et al. assessed 258 children 
who underwent ext-DCR(23), achieving a 96% success rate 
with ext-DCR without canalicular intubation in 177 children 
who did not have canalicular pathology and a 79% suc-
cess rate in 70 cases that underwent DCR plus BSTI and 
91% in 11 of 81 cases with canalicular pathology that 
underwent DCR plus Jones tube placement. Nemet et al. 
assessed 94 cases that underwent ext-DCR, reaching a 
93.6% success rate in those undergoing a single opera-
tion(25). Moreover, Shrestha et al. evaluated 38 children 
(aged <15 years) who underwent ext-DCR with BSTI and 
were followed-up at least 3 months, reporting a 97% 
success rate(26).Contrary to other studies, Nowinski et al. 
demonstrated a lower success rate (83%) in the pedia-
tric age group(21). In the present study, we operated on 
all patients with dacryostenosis using the conventional  
ext-DCR technique by performing anastomosis of both 
the anterior and posterior mucosal flaps, and we obtained 

a 99.4% success rate with a single operation after a mean 
follow-up of 26 months and a 100% overall success rate 
following the second operation in two children.

Barnes et al. evaluated 134 ext-DCR operations of 121 
children with dacryostenosis(24) with seven (6%) undergoing 
simultaneous bilateral surgery and reaching a 96% success 
rate with no remarkable morbidity. However, we do not 
perform bilateral simultaneous surgery either in children 
or adults in our institution. Simultaneous bilateral ext-DCR 
is not preferred, especially in children, because they can 
be more sensitive to acute blood loss.

One of the limitations of our study is the retrospective 
nature. In addition, the operating time was not available 
in the surgical records. Another limitation is the bias 
probability in evaluating exact surgical success rates of 
pediatric patients. The pediatric population is difficult 
to evaluate clinically because of the difficulty in perfor
ming reliable nasolacrimal irrigation and fluorescein dye 
disappearance test. In our clinical practice, we try to 
perform nasolacrimal irrigation first. If the children or 
their parents do not allow us to perform it, we instill 
fluorescein drops into the inferior fornix without distur-
bing or upsetting the children. Next, we wait 5 min and 
observe whether the fluorescein disappears. The large 
sample size and long follow-up are positive aspects of 
our study. A greater number of patients with a longer 
follow-up period are needed to participate in controlled 
and prospective studies in this regard.
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