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ABSTRACT
Aims: To evaluate the long-term surgical success of transcanalicular dacryocystorhinostomy
(TCDCR) with diode-laser in the treatment of epiphora due to isolated naive nasolacrimal duct
obstruction (NLDO) in adults.
Methods: This retrospective study included patients with isolated naive NLDO, who underwent
diode laser-assisted TCDCR. No patients had pathology in the nasal region detected by an
otorhinolaryngologist. The included patients had documented information about epiphora
evaluation with lacrimal system irrigation with fluorescein dye, and annual direct imaging of
osteotomy patency with nasal endoscopy. Success was defined as no postoperative epiphora,
conjunctivitis or dacryocystitis, an open passage in the lacrimal system lavage, and patient
satisfaction.
Results: The study included 116 patients [mean age: 49.6±11.4 years, female: 67 (57.8%)]. The
success rate was 84.5% in the first year, 80.2% in the second year, and 76.7% in the third year.
Following the operation, 9 (7.8%) patients had epiphora, 8 (6.9%) patients were not satisfied,
and 1 (0.8%) patient developed conjunctivitis/dacryocystitis in the first year. Three (2.6%)
patients had dissatisfaction and 2 (1.7%) patients had the complaints of epiphora correlated
with nasolacrimal lavage obstruction in the second year. Two (1.7%) patients were dissatisfied
and 2 (1.7%) patients had epiphora complaints confirmed with nasolacrimal lavage in the third
year.
Conclusions: The present study showed that the treatment of epiphora due to isolated NLDO
with diode laser-assisted TCDCR can provide long-term success in major outcomes in adult
patients.
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Introduction
The nasolacrimal duct (NLD) is a two-sided structure that
carries the tear from the lacrimal sac to the nasal cavity at
the level of the lower concha, located beneath the lower fold
of the nasal cavity. The NLD obstruction can cause epiphora,
conjunctivitis or dacryocystitis. While it usually does not cause
visual impairment, it affects the quality of life due to epiphora.
NLD obstruction is more common in middle-aged women than
in men (1).
While medical treatment is tried primarily in acute NLD
obstruction, surgical procedures come to the fore in chronic
occlusions. In surgery, dacryocystorhinostomy (DCR), which
is the process of creating a permanent new path between the
lacrimal sac and nasal mucosa, is performed. The first externally
performed DCR surgery was described by Toti et al. (2) in 1904,
and today’s classic external DCR technique was developed in
1971 with nasal and lacrimal mucosal flap suturing (3,4). Due
to the disadvantages of external skin surgeries due to scar
formation, excessive bleeding, the need for general anesthesia
and the long duration of the operation, internal surgeries applied
with the help of modern technology have come to the fore. Laser
application for the first time in DCR surgery was started by
Massaro et al. (5) with cadaver studies using Blue-Green Argon
laser, and then entered clinical practice by Reifler (6) in 1993 with
KTP (potassium titanyl phosphate) laser. In the following years,
Excimer laser (308 NM), CO2 laser (10600 NM), YAG laser, Nd:
YAG (neodymium: yttrium, aluminum, garnet, 1064 NM) laser
applications and balloon catheter dilation, silicone intubation,
endonasal DCR, laser-assisted endonasal DCR procedures are
also applied methods (7). Endoscopic DCR surgery with diode
laser was performed for the first time by Eloy et al. (7) in 2000,
and it is the most widely used laser procedure by transcanalicular
method because of the most satisfying results in them. We aim
to evaluate the long-term success of our transcanalicular diode
laser-assisted endoscopic DCR (TCDCR) surgeries.

Methods
This retrospective study included patients with isolated naive
NLDO, who underwent diode laser-assisted TCDCR. Ethical
approval was obtained by the Afyonkarahisar University of Health
Sciences Local Clinical Research Ethics Committee (approval
number: 2018/3 2011-KAEK-2, date: 02.03.2018). The included
patients had documented information about epiphora evaluation
with lacrimal system irrigation with fluorescein dye, and annual
direct imaging of osteotomy patency with nasal endoscopy.
Whole patients had been diagnosed with isolated naive NLDO
with lacrimal canal irrigation, afterward, had undergone TCDCR
surgery between 2014 and 2017. The following exclusion
criteria were applied: 1) The presence of any nasal pathology
(intranasal synechiae, intranasal polyp, septum deviation, and
concha bullosa, etc.) detected by otorhinolaryngology, 2) Having

a history of having undergone any ocular or nasal surgery, 3)
Having a history of smoking, 4) Having a systemic disease 5)
History of any type of regular medicine use, 6) Being under 40
and over 70 years old, 7) Having bicanalicular silicone tube that
cannot be intubated, and 8) Having silicone tubes that were
removed before three months for any reason. Nasal endoscopy
had been performed by the same otorhinolaryngology specialist
physician (OKK) before the operations.
Patients’ epiphora evidence, satisfaction, attack of
conjunctivitis, or dacryocystitis information were taken from
the patient files. According to the information obtained from
these files, success was defined as no postoperative epiphora,
conjunctivitis or dacryocystitis, an open passage in the lacrimal
system lavage, and expression of patient’s satisfaction when
questioned in comparison of the preoperative and postoperative
status. In the opposite situations were considered unsuccessful.
All surgeries had been performed by the same surgical
team (RD, RD, OKK) under general anesthesia. After surgery,
netilmicin and dexamethasone-containing eye drop (4x1), and
0.025% flunisolide nasal spray treatment had been given for
three weeks (3x2), and oral amoxicillin-clavulanate 1000 mg
(2x1) had been given for one week. Patients had been followedup on the 1st day, 1st week, 1st month, 2nd month, and afterward
periods in three-month and annual periods after surgery.
These follow-up data were taken from their patient files. All
examinations and follow-ups of the patients had been performed
by the same researchers (MCS, RD, and OKK). No postoperative
period complication had been observed. Silicone tubes had
been removed after three months with an otorhinolaryngology
specialist, by performing an endoscopic examination.
Statistical Analysis
Statistical analysis was performed using Statistical Package
for the Social Sciences (SPSS) software, version 22.0 (IBM
SPSS, Chicago, IL, USA). Descriptive statistical methods
(mean, standard deviation) were used in the evaluation of the
data. Data were analyzed for distribution by the Shapiro-Wilk
test for normality analysis. The non-parametric McNemar test
was used to compare consecutive samples that did not fit the
normal distribution. The evaluations were made at the 95%
confidence interval, and the p values of less than 0.05 were
considered statistically significant.

Results
The total number of patients evaluated was 165, and 116
patients were included in the study following exclusions. The
mean age of the patients was 49.60±11.39 (30-70) years and 67
(57.8%) of the patients were female (Table 1). No complication
developed intraoperatively in any patient.
The comparisons of the consecutive evaluations are shown
in Table 2. The success rate for our criteria was found to be
84.5% (98 patients) in the first year, 80.2% in the second year,
and 76.7% (89 patients) after the three years.
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When 116 patients were evaluated for causes of unsuccess
by years; in the first year (15.5%), nine patients (7.8%) had
complaints of epiphora, eight patients (6.9%) had dissatisfaction,
and one patient (0.8%) developed conjunctivitis/dacryocystitis
attack (Figure 1). At the end of the second year (19.8%), in
addition to the first year, three patients (2.6%) had dissatisfaction
and two patients (1.7%) had complaints of epiphora. At the end
of the third year (23.3%), in addition to the past two years, two
patients (1.7%) had dissatisfaction and two patients (1.7%)
had complaints of epiphora verified with nasolacrimal lavage
obstruction.
Patients with obstruction in nasolacrimal canal lavage were
considered to have a recurrence. The mean recurrence time in
patients during the follow-ups was 16.52±6.94 months. Patients
who had a recurrence and wanted to undergo surgery were reoperated with TCDCR, and most of them were found to have
occlusion at the ostium level.
Table 1. Demographic characteristics of the study group
Patients (n=116)
Age (year)

49.6±11.4

Male:female ratio

49:67

Laterality (right/left)

51/65

Table 2. The comparison of the consecutive evaluations
Success
Total cases (n=116)

Number
of
patients

Rate
(%)

p value*

End of the first year

98

84.5

<0.001

End of the second year

93

80.2

<0.001 (0.063)a

End of the third year

89

76.7

<0.001 (0.125)b

*: McNemar test results of the comparison of the evaluation results
immediately after surgery and at the end of each year. Immediate
postoperative, no patients had complaints of epiphora or closed nasolacrimal
canal lavage findings or conjunctivitis/dacryocystitis.
a

: Comparison of the evaluation results of the first and second year-end.

b

: Comparison of the evaluation results of the second and third year-end.

Figure 1. Annual analysis of unsuccess

Discussion
The external DCR surgery technique, which was first
described in 1904 and developed in 1971, has been the gold
standard treatment of chronic nasolacrimal duct obstruction
for more than a hundred years (8,9). The rate of success of
external DCR surgery is 85-99% and is generally above 90%
(10). While the transnasal DCR surgery has a success rate of
80-85%, it has been shown that this rate is 70-90.5% in TCDCR
surgeries (4,11,12). External DCR surgery results reported
from Turkey has been quite satisfactory. It has been reported
that approximately 90% and above anatomical and functional
success have been achieved (13-15). Even good results have
been reported in bilateral simultaneous surgeries (16,17). In the
first studies reported with diode laser TCDCR, Eloy et al. (7) and
Haefliger and Piffaretti (18) achieved 65-80% success in their
series (8). Shortly after these studies, Kaynak-Hekimhan et al.
(19) reported 80% success in their TCDCR study.
Despite the high success rates of external DCR surgeries,
due to the disadvantages of facial skin scar formation, excessive
bleeding, requiring general anesthesia, and long operation and
recovery period; internal surgeries performed endoscopically
have come to the fore with the contribution of modern technology
(20). With these internal surgery techniques, the continuity of the
pump function of the lacrimal system can be achieved by leaving
the medial canthal tendon intact (21). Studies that keep TCDCR
success rate equal with external DCR are also noted. In the 244case wide series of Ajalloueyan et al. (22), success rates were
found to be 92.6% in external DCR and 93.4% in TCDCR in
an 18-month follow-up. In another study, the success rate was
shown as 88% for TCDCR in a 36-month follow-up (12). Also,
Drnovsek-Olup and Beltram (4) suggested that TCDCR surgery
may be repeated in case of recurrence in obstruction of the
NLD. Similarly, we had the chance to successfully re-operate
in our recurrent cases. In this study, surgical success was
determined in 116 patients’ satisfaction and follow-up evaluation
results, and an annual evaluation was made according to the
information obtained from patient files. In this method, the
success rate was 84.5% in the first year, 80.2% in the second
year, and 76.7% in the third year. In our operations, keeping
the aspirator between the concha and the mucosa, protecting
the middle concha mucosa from laser or mechanical damage,
not leaving the necrotized tissue caused by laser around the
ostium, and placing a sponge between the concha and the
rhinostomy to prevent the development of synechiae at the end
of the operation may have affected our success rates (Figure
2). Similar precautions during the operation may reduce intranasal inflammation and reduce postoperative adhesions and
protect the concha (23). Postoperative nasolacrimal lavage
was performed to remove residues in the pathway. There are
opinions that the tissue residues reduce the passage of the
opened path (23).
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Figure 2. Transcanalicular diode laser-assisted endoscopic
dacryocystorhinostomy, a: Appearance the fiberoptic probe light (arrow),
b: Gently deviating the concha (star) from the probe light (arrow) with
Frazier suction aspirator tube, c: Providing ostium (arrow-head) patency
by laser treatment, and tissue residues cleaning with Blakesley nasal
forceps

TCDCR surgeries can be performed under local and general
anesthesia (24). In operations performed with local anesthesia,
patients feel pain and manipulations during the operation, and
this makes the operation difficult. Therefore, general anesthesia
is usually used in these surgeries. In this study, whole patients
had undergone TCDCR surgery under general anesthesia
without any complication in terms of general anesthesia.
The main strengths of this study are the regular follow-up of
patients in patient files, organization of patient files by the same
physicians, and successful completion of surgeries under general
anesthesia without complications with the same surgical team.
The limitations of the study are the retrospective design,
exclusion of patients with nasal pathology from the study, giving
personal and subjective answers in terms of patient satisfaction,
and exclusion of patients without bicanalicular silicone tube
intubation from the study. The inclusion of only patients with
isolated and NLDO may have affected the study results.
Therefore, when the study groups specified in the limitations are
added to the study, the results of the study may change, and
prospective researches are needed.
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