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Endoscopic dacryocystorhinostomy 
- a case series of 6 years
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Introduction
Dacryocystorhinostomy (DCR) has long been 
the preferred treatment for epiphora and 
recurrent dacryocystitis due to anatomical 
or functional obstruction of the lacrimal 
sac or duct.1–3 This procedure establishes a 
direct pathway between the lacrimal sac and 
nasal fossa, creating a shunt for the distal 
obstruction, thus improving lacrimal duct 
drainage and resolving obstructive symptoms.
Direct endonasal DCR was described by 
Caldwell in 1893 but fell into disuse due 
to difficult visualization of the nasal fossa. 
Then, in 1904, Toti described external DCR, 
which remained the surgical reference for 
the treatment of lacrimal duct obstruction 

Objectives: evaluate the surgical effectiveness 
of endoscopic dacryocystorhinostomy (eDCR) 
and determine predictive factors of clinical and 
surgical success. 
Study Design: retrospective descriptive study. 
Materials and Methods: review of clinical records 
of patients undergoing eDCR in a tertiary center 
between 2017 and 2022, and statistical analysis. 
Results: a total of 90 procedures were performed in 
82 patients, including 17 revisions, with an overall 
clinical success rate of 89%. Exposure of the agger 
nasi (p=.018) and removal of the mucoperiosteal 
flap (p=.005) were statistically significant factors 
associated with higher clinical success. Revision 
surgery, history of dacryocystitis, silicone tube 
placement, and wide frontal maxillary apophysis 
osteotomy hadn’t reach statistical significancy in 
surgical success (p>.05).
Conclusion: the authors emphasize the importance 
of removing the mucoperiosteal flap and opening 
the agger nasi, favoring the marsupialization of 
the lacrimal sac in the lateral wall, for surgical 
success.
Keywords: endoscopic dacryocystorhinostomy, 
epiphora, dacryocystitis, sucess rate
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for several decades, reaching success rates 
between 90–95%.1,3–8

With the development and innovation 
generated by endonasal endoscopy and the 
adaptation of the techniques described by 
McDonogh and Meiring (1989), endoscopic 
DCR (DCRe) gained popularity.(5) This 
technique allowed for a less invasive approach 
that preserves the skin, lacrimal pump function 
of the orbicularis oculi muscle, peripheral 
branches of the zygomatic nerve, and buccal 
branches of the facial nerve, in addition to 
providing a direct view of endonasal structures 
and the possibility of ancillary procedures such 
as septoplasty. This method is associated with 
a lower complication rate, lower morbidity, 
and similar success rates compared to external 
DCR.1–3,9

The aims of this retrospective study were to 
evaluate the surgical effectiveness of DCRe 
and determine the predictive factors for the 
surgical success of this technique.

Materials and methods
This retrospective study included 82 patients 
who underwent DCRe between January 2017 
to December 2022 at the Centro Hospitalar 
Universitário Lisboa Norte, a tertiary hospital, 
in Lisbon, Portugal. 
Clinical files were reviewed, and demographic 
data (age and sex), personal history, surgical 
indication, laterality, complementary diagnostic 
tests, obstruction level, surgical method 
variations (agger nasi opening, silicone stent 
placement, mucoperiosteal flap preservation, 
and osteotomy of the frontal process of the 
maxilla using a drill), intraoperative ancillary 
procedures (septoplasty, middle turbinoplasty, 
mitomycin C application, and maxillary, ethmoid, 
and frontal sinusotomy), time of permanence of 
the silicone stent (when applicable), intra- and 
postoperative complications, clinical success, 
surgical success, and time of postoperative 
follow-up were recorded.
We advocate the surgical technique described 
by Wormald3, under general anesthesia. In 
brief, this technique entails nasal mucosa 
decongestion with a 1:5000 adrenaline 

solution; creation of a posterior-based 
mucoperiosteal flap using a Colorado-tip 
monopolar electrocautery (upper horizontal 
incision 8–10 mm above the middle turbinate 
axilla); identification and removal of the 
lacrimal bone; wide osteotomy of the frontal 
process of the maxillary sinus to expose the 
lacrimal sac up to its upper, posterior, and 
anterior limit using Kerrison forceps and a 
drill; uncinectomy and agger nasi opening; 
total or near-total mucoperiosteum removal, 
in the latter case positioning the remainder 
on the exposed bone; dilation of the lacrimal 
punctum canals and probing of superior 
and inferior canaliculi until the lacrimal sac 
is reached; marsupialization of the lacrimal 
sac and anterior and posterior opening of the 
respective flaps; and passage of the probe and 
fixation of the silicone stent with a silastic tube 
and surgical clips. These surgical steps were 
modified whenever necessary, as described 
below. 
Nasal irrigation was recommended from the 
first postoperative day, along with systemic 
antibiotic prophylaxis, corticosteroid eye 
drops, and nasal corticosteroids to reduce 
edema and granulation tissue.1,10,11 When used, 
the stent was removed after approximately 
seven weeks, frequently between 4–6 weeks.
The obstruction level in the lacrimal pathway 
(from the canaliculi to the Hasner valve) was 
defined by dacryocystography (DCG), and the 
paranasal sinuses were assessed by computed 
tomography (CT) for preoperative planning.
Clinical success was defined as complete 
resolution of the symptoms described by the 
patient, while surgical success was based 
upon endoscopic criteria for a patent and 
unobstructed neo-ostium, and both were 
evaluated six months after surgery. 3,9

The IBM-SPSS® software v28.0, IBM Corp, 
NY, United States of America was used for 
statistical analysis, and the chi-square test was 
used to compare categorical variables. The 
significance level was set at 2% (p < 0.02).
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Results
During the 6-year study period, 82 patients 
underwent surgery at our institution, of which 
66 were female. The mean age was 63 years (σ 
= 17.71, 3–87): five patients were < 18 years old, 26 
between 18–64 years, and 59 ≥ 65 years old. In 
total, 90 surgeries were performed. Epiphora 
was the most common clinical presentation 
in 59% of the patients (n = 53), followed by 
recurrent dacryocystitis in 19% (n = 19). The 
most frequently associated comorbidities 
were hypertension (n = 48), diabetes mellitus 
(n = 23), hypothyroidism (n = 8), and others (n = 
20), including cardiovascular, renal, respiratory, 
and oncological diseases. Only five patients 
were smokers. A summary of the population 
characteristics is shown in Table 1.

Table 1
Characteristics of the study population

Table 2
Obstruction levels

N (%)

Sex
Female 66 (73)

Male 24 (27)

Clinical

Epiphora 53 (59)

Recurrent dacryocystitis 19 (21)

Epiphora + dacryocystitis 18 (20)

Surgical
Primary 73 (81)

Revision 17 (19)
Legend: Population characteristics by sex, clinical presentation,
and type of surgery

Legend: Obstruction level assessment by dacryocystography (DCG)
and computed tomography (CT).

The right side was operated in 47% patients, 
the left in 45%, and both in 8% (n = 7); among 
the patients who were operated on both sides, 
two patients underwent a single procedure 
and five underwent different surgeries.
DCG was performed in 72% of the patients 
(n = 65). The most common obstruction site 
was the lacrimal sac-duct transition (Krause’s 
valve), which was affected in 19% of the patients 
(n = 14). DCG results were not available for one 
patient, and no anatomical obstruction was 
identified in another patient. Dacryocystocele 
was found in 13 patients. The obstruction levels 
are shown in Table 2.
Primary DCRe was performed in 73 patients 
(81%), with 17 revision surgeries. Among 

Obstruction level Number

Common canaliculus 2

Common canaliculus/
lacrimal sac transition 4

Lacrimal sac (proximal) 11

Lacrimal sac (distal) 12

Lacrimal sac/
lacrimal duct transition 14

Lacrimal duct (proximal) 8

Lacrimal duct (distal) 11

Not available 27

patients undergoing revision procedures, 
the primary surgery was endoscopic in 14 
patients and external in three. The general 
clinical success rate was 89% (n = 80), 86% in 
primary surgery and 100% in revision surgery. 
Anatomical surgical success was achieved 
in 90% of the patients. Surgical techniques 
comprised wide osteotomy of the frontal 
process of the maxilla with motorized drill in 
86% (n = 77), agger nasi opening in 74% (n = 
67), and total or near-total mucoperiosteal flap 
removal in 76% (n = 69) patients. The lacrimal 
duct was cannulated with a silicone tube 
in 91% (n = 82) patients, which was removed 
in average after seven weeks (σ = 3.54, 2–16). 
There were four accidental extrusions.
The average postoperative follow-up period 
was 14 months. Eight patients missed 
subsequent appointments, and were lost 
to follow-up before one year. There were 
no major intraoperative complications, 
and 22 (24%) patients experienced minor 
postoperative complications (n = 28), as shown 
in Table 3. Surgical failure was not considered 
a postoperative complication. Agger nasi 
opening (p = 0.018) and mucoperiosteal 
flap removal (p = 0.005) were associated 
with greater clinical effectiveness. However, 
regarding surgical success, revision surgery 
(p = 0.105), history of dacryocystitis (p = 0.054), 
placement of a silicone tube (p = 0.19), wide 
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Table 3
Postoperative complications

Legend: Characteristics of the complications

Complication Number

Septal-turbinate synechia 9

Lateral-turbinate synechia 8

Accidental stent extrusion 4

Punctum laceration 2

Epistaxis 2

Eyelid ecchymosis 2

Vestibulitis 1

Total 28

osteotomy of the frontal process of the 
maxilla with a drill (p = 0.217), obstruction 
level (p = 0.511), preoperative DCG (p = 0.096), 
preoperative DCG in cases of epiphora (p 
= 0.179), sex (p = 0.613), and age (p = 0.156) 
showed no statistical significance. Among 
the ten cases of clinical failure, obstruction 
level was high in two (between the common 
canaliculus and proximal half of the lacrimal 
sac), low in three (between the distal half of the 
lacrimal sac and Hasner valve), and unknown 
in five patients. Additional procedures were 
performed during 12% (n = 11) surgeries, with 
no statistical significance, as shown in Table 4.

Discussion
The clinical and surgical success outcomes 
of this study are concurrent with those in the 
literature.1,3,6,7,9

Despite being a limitation, the average follow-
up period was longer than one year (14 months), 
in accordance with the recommendations 
and criteria of other studies.3,6,10 The overall 
effectiveness of the procedure is influenced by 
the time since surgery, with a more significant 
reduction in the first year, the period with the 
highest risk of stenosis, followed by constant 
gradual reduction over ten years of follow-up.9

Most studies have identified synechia or 
granuloma formation leading to ostium 
occlusion as the primary cause of DCRe 
failure.1,3,9,11 Other important causes are 
poor patient selection, inadequate surgical 
technique (insufficient sac exposure 
and marsupialization), and the surgeon 
inexperience. In this study, the analyzed 
patients were not operated by a single 
surgeon, which may have an impact over the 
technique performed, influencing the results 
and their comparison. The healing process 
may be impaired in older patients, making 
them particularly susceptible to ostium 
closure.1 Nevertheless, our study found no 
correlation between age and DCRe failure.
Our study underscores the importance 
of a complete osteotomy and agger nasi 
opening, allowing for a complete exposure 
and marsupialization of the upper limit of 
the lacrimal sac, which decreases the risk 
of occlusion by enlarging the opening and 
coapting the flaps of the sac mucosa with 
the agger nasi mucosa. This enables better 
positioning of the posterior lacrimal sac flap3, 
and was found to be statistically significant for 
surgical success in our study.
While some authors advocate preserving the 
mucoperiosteal flap to aid incorporating the 
sac into the lateral wall mucosa and reducing 
granuloma formation due to bone exposure, 
most studies have shown comparable 
long-term surgical effectiveness with flap 
preservation or flap removal.1,7,13,14 In our study, 
flap removal had a statistically significant 
association with surgical effectiveness, 
possibly due to better exposure of the surgical 
field, less hemorrhage, and absence of 
overlapping mucous tissue on the lacrimal sac 

Table 4
Concurrent ancillary procedures

Legend: Ancillary procedures with dacryocystorhinostomy 

Procedure Number

Septoplasty 3

Middle turbinectomy 2

Antrostomy 2

Antrostomy and anterior
ethmoidectomy 1

Draf 2a frontal sinusotomy 1

Use of mitomycin C 2

Total 11
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flaps, leading to better drainage and healing.
The lacrimal pathway is often cannulated to 
maintain the permeability of the rhinostoma. 
Although popularized in studies regarding 
external DCR, its use is not consensual in DCRe, 
with systematic reviews and meta-analysis 
showing lack of benefit on this approach1,14–16 
Silicone stents have better success rates and 
fewer complications compared to other types 
of material, and are considered optional in 
DCRe1 but recommended in the external 
approach. In our study sample, the lacrimal 
duct was cannulated with a silicone stent in 
91% of the patients, but showed no statistical 
significance for surgical success. Stents were 
not used in: three children under five years 
of age due to anticipated removal difficulties 
without sedation and to avoid complications; 
two cases with nasal pyramid anatomy 
distortion due to an accident; two cases due 
to the surgeon’s preference; and one case 
because one of the lacrimal puncta was not 
patent.
In this study, revision DCRe procedures (n = 17) 
demonstrated a success rate of 100%. In these 
cases, the authors reinforce the importance of 
revising and enlarging the osteotomy, which 
was often incomplete, to uncover the entire 
lacrimal sac, resolve minor complications from 
previous surgeries, and complete the lacrimal 
sac marsupialization.
Topical mitomycin C (0.4 mg/mL) was used in 
the two revision surgeries, and both achieved 
surgical success. Mitomycin C inhibits protein 
synthesis and fibroblast proliferation, thus 
modulating scar and fibrosis formation 
and maintaining the patency of the neo-
ostium.1,17,18 However, there are conflicting 
reports regarding the impact of mitomycin 
C on DCRe success;17,18 some authors do not 
recommend its use in primary DCRe, only in 
revision surgeries.1

The main DCRe complications include 
hemorrhage, infection, synechia formation, 
restenosis, and canaliculi erosion. Lamina 
papyracea lesion, orbit lesion, and cerebrospinal 
fluid fistula are rare complications.3,19 Synechia 
formation represented 60% (n = 17) of the 

complications in our study, and in two 
cases it was associated with surgical failure. 
Conversely, accidental stent extrusion (n=4) 
was associated with surgical failure in half of 
the cases. The other cases with surgical failure 
cases had no complications. DCRe is not 
associated with any serious complications, 
demonstrating its safety.
There were no significant associations 
between DCRe effectiveness and sex, clinical 
status (history of dacryocystitis), obstruction 
level, and ancillary procedures.
Multivariate analysis was not conducted due 
to sample size restrictions and retrospective 
study limitations. The authors recognize that 
this analysis can shed light on the relative 
contribution of each variable and reveal 
possible correlations between them.

Conclusion
Our results demonstrate the effectiveness of 
DCRe for treating lacrimal duct obstruction, 
and emphasize the positive outcomes 
associated with mucoperiosteal flap removal 
and agger nasi opening. Considering the 
limitations of a retrospective study and our 
small sample size, the conclusions of this 
study should be supported by future studies 
with more representative study samples.
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