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Abstract
Aim. To evaluate the effectiveness of transcanalicular multi
diode laser in revision dacryocystorhinostomy and to determine the
outcomes.
Materials and Methods. Fifty-three consecutive patients (19
males, 44 females) who were referred for recurrent dacryostenosis
with epiphora after a failed primary dacryocystorhinostomy (DCR)
operation were included in the study. Patients were assigned to two
separate groups on the basis of primary DCR operation: either endonasal dacryocystorhinostomy (END-DCR) or transcanalicular multi
diode laser dacryocystorhinostomy (TC-MDL DCR). TC-MDL DCR
technique was used for revision surgeries in both groups. The mean
age of the patients was 46.5 ± 13.1 (Range, 15 -71) and the average
follow-up duration was 12 months.
Results. The success rate was 62% (18/29) in the primarily
TC-MDL DCR operated group, and 85.2% (29/34) in the primarily
END-DCR operated group respectively. The occlusion of internal
ostium with granulation tissue was the leading etiology of unsuccessful surgical outcome in both group 1 and group 2 (42.8% and 28.5%
respectively).
Conclusions. TC-MDL DCR is a minimally invasive surgical
method with relatively high success and low complication rates in
patients with failed primary DCR requiring revision. Clin Ter 2013;
164(6):e485-488. doi: 10.7417/CT.2013.1641
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Introduction

Dacryocystorhinostomy (DCR) is a surgical operation
performed to treat recurrent dacryostenosis and epiphora
in which an anastomosis is created between the lacrimal
sac and the nasal cavity (1). External DCR is a frequently
performed surgical procedure first described by Toti in 1904
(2). DCR is carried out by external, endonasal (END-DCR)
or transcanalicular approach; endonasal approach was first
described by Caldwell in 1893, followed by its popularity
after 1990’s (3, 4).

The success rate of the External DCR is over 90%. Remaining 10% of patients require revision for rhinostomy.
These cases can be operated with either external-endonasal
or transcanalicular diode-laser (TC-MDL DCR) approaches
(5-9). Although rhinostomy formed by diode laser is smaller
compared to the rhinostomy formed endonasally (10, 11),
it is laborious to locate the obstructed segment with the
endonasal approach; furthermore, there is always the risk
of inflicting damage to orbital fatty tissue (12, 13).
The aim of the present study was to compare the results
of revision TC-MDL DCR cases that underwent DCR with
either transcanalicular MDL or endonasal approach.
Materials and Methods

The present study was conducted in accordance to
Helsinki Declaration (WMA 2010). All procedures were
carried out under the informed consent with the approval
of University Ethics Committee and in accordance with the
guidelines of the National Health and Medical Research.
All volunteers were provided with adequate information and
written informed consents were taken in advance.
Study design

Sixty-three consecutive patients (19 males, 44 females)
who underwent primary DCR operation and referred with
epiphora and recurrent dacryocystitis during postoperative
follow-up visits were included in the study. Patients were
assigned to two separate groups on the basis of primarily
DCR operation: either endonasal or TC-MDL DCR group.
TC-MDL DCR technique was used for revision surgeries for
both groups. Patients required other nasal procedures such
as septoplasty, other ancillary sinus procedures (anterior
ethmoidectomy and turbinectomy), and decompartmentalized synechia were excluded from the study. Postoperative
evaluation was counted into the examination of the lids and
adnexa, lacrimal probing, saline irrigation, and dacryocystography: nasolacrimal duct patency was documented
for each patient.
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Subjects were grouped considering the primary surgical
approach followed in a prospective fashion; group 1 (n=29)
(mean age=50.8 ± 17.1) comprised of patients who previously underwent DCR through TC-MDL approach and group
2 (n=34) (mean age=44.0 ± 9.7) comprised of patients who
previously underwent DCR with endonasal approach. In
both groups nasal endoscopy was performed on all patients
to evaluate intranasal pathologies; recurrence of epiphora,
mucoid efflux, and unsuccessful lavage of nasolacrimal duct
was evaluated as unsuccessful surgical outcome. A standardized surgical technique was used in all cases:
Operative technique

The patients (n=29) underwent TC-MDL DCR under
local anesthesia. Topical anesthetic eye drop containing 0.4%
oxybuprocain hydrochloride was applied. Anterior ethmoidal nerve was infiltrated with 2% lidocaine anesthesia and
nasal mucosa was infiltrated with 1:100.000 epinephrine solution containing 2% lidocaine. Nasal packing encompassing
4% lidocaine and 1:100.000 epinephrine was intranasally
invoked. Multidiode DCR laser (Intermedic, Barcelona,
Spain) instrument was configured 600-630 nm wavelength;
pulse and pause were both configured to 500 ms, power was
adjusted to 3 Watts. Lacrimal probe with 0.64 mm diameter
was inserted from the superior punctum directed medially
for the localization of the obstructed segment. Quartz cable
of the laser instrument was inserted following adequate dilation with the probe and advanced to the nasal cavity. The
operational site was observed for a pearl like the tissue in the
mucosa. Laser was observed and localized endoscopically
and applied until probe recognition with the nasal endoscope.
Furthermore, laser probe was inserted from the inferior punctum and advanced to the inferior canaliculus, the passage of
the probe from the newly formed rhinostomy was observed.
Failure of the passage was an indication for laser application
inserted from the inferior canaliculus. Passage of the probe
from both of the canaliculi was ascertained. Diameter of the
rhinostomy was extended to 15-20 millimeters endonasally.
Lacrimal system was profusely irrigated with saline solution
and a silicone lacrimal stent was placed to secure patency.
All patients were discharged from the hospital on the same
day of the surgery.
Post-operative follow up and evaluation

Topical antibiotics and corticosteroid eye drop was prescribed four times a day for the first post-operative week.
Follow-up periods were as follows: during the first week,
in the first month, in the third, sixth and twelfth months
after surgery. Silicone stent was removed in the third postoperative month. On the follow up visits, endoscopical
examination of the nasal cavity and other evaluations were
performed. Mucosal healing was assessed and lacrimal patency was evaluated with nasolacrimal irrigation under nasal
endoscopy. The evaluation criteria for successful surgical
outcome were as follows: patent nasolacrimal duct system
and total absence of initial symptoms for 3 months following
postoperative removal of the silicone tube.
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Statistical analysis

Data analysis was carried out using SPSS version 17.0
software system (SPSS, Inc., Chicago, IL, USA). Results
were calculated as mean ± standard deviation (SD); Student’s
t test was used for comparison of quantitative data and Fisher’s exact test was used for comparison of qualitative data.
A p value ≤0.05 was considered as statistically significant.
Results

Sixty-three patients underwent revision DCR surgery
either with TC-MDL or endonasal surgical approach. The
mean age of the patients was 46.5 ± 13.1 (Range: 15-71). No
major intra-and post-operative complications such as orbital
hematoma, exposure of orbital fatty tissue and diplopia occured. There was no significant difference between the two
groups in terms of demographic Characteristics such as age
(p=0.068) and gender (p=0.133).
Duration of follow-up was 12 months. Saline irrigation
during twelfth postoperative month follow-up visit of group
1 revealed patent nasolacrimal duct in 62% (18/29) patients;
whereas 85.2% of patients (29/34) in group 2 had saline
drainage. This difference in success rates was not statistically
significant (p=0.09). Unsuccessful surgical outcome was
further analyzed; occlusion of internal ostium with granulation tissue was the leading etiology in both group 1 and
group 2 (42.8% and 28.5% respectively) followed by fibrotic
scar formation. Two cases primarily treated with TC-MDL
DCR in group 1 had unsuccessful surgical outcomes due to
inadequate removal of bony tissue; surgical outcome results
are schematized Figure 1.
Discussion

Laser DCR is a minimally invasive surgical procedure
completed in 20 minutes. It does not leave surgical marks
and is well tolerated with local anesthesia. These advantages
make laser DCR a preferential approach especially in old
patients unable to tolerate general anesthesia (1, 14, 15).
Success rates of laser DCR varies from 59% to 100% in
different studies (6).
One of the most important reasons of failure in Endonasal DCR is nasal synechia which results from formation
of granulation tissue and fibrosis in the surgical site. Septal
deviation, concha bullosa, inferior turbinate hyperplasia and
hyperpneumatized Agger nasi cells increase this possibility
(13). New bone formation following DCR is either nonexistent or very limited at the site of rhinostomy; therefore,
there is no need for removal of bony structure (16). The
main reason of failure in primary DCR surgery is mainly
due to aberrant soft tissue regeneration at the surgical site;
therefore, revision DCR with endonasal or transcanalicular
approaches are applicable methods.
Short-term failure of Laser DCR is associated with difficulty of forming a rhinostomy in lateral nasal bony wall,
formation of fibrosis in laser applied region and inflammatory
fibrosis causing obstruction in the region of the rhinostomy
(17). Wrong localization of the lacrimal sac, granulation,
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Fig. 1. Success rates and etiology of failure in Group 1 and Group 2: a) Group 1 (patients previously operated with TC-MDL DCR approach);
b) Group 2 (patients previously operated with END-DCR approach).

regrowth of bony tissue and bony spicules in the ostium are
other reasons of failure (18). Rhinostomy can be widened
and advanced to the appropriate location with endonasal
approach. Diode laser enables an effective tissue dissection
with minimal tissue damage. Mucosal incisions performed
with diode laser also reduces intraoperative bleeding; thereby,
providing perfect intraoperative endoscopic view (19).
The success rate of END-DCR has been reported to be
between 75% and 94% (20-25). In a study conducted by
Zilelioglu et al., 34 primary and 30 revision END-DCRs
were performed, and the success rates were reported as
79.4% and 80%, respectively (20). Leong et al demonstrated that END-DCR performed as a revision procedure was
associated with a better success rate (89%) compared to the
primary treatment (85%) (21). Kominek et al. found a total
success rate of 84.0 % in revision END-DCR cases (26).
Our success rates with revision diode laser DCR following
primary END-DCR are similar to these success rates. In
the current study, success rate of primarily TC-MDL DCR
operated group was 63% and primarily END-DCR operated
group was 85% (Fig. 1).
Although the surgical technique is the same in revision
surgeries, the different rates of failure is presumably due to
previously formed inadequate bony window in TC-MDL
DCR group. Higher rates of failure due to granulation,
fibrosis and scar formation in the primarily TC-MDL DCR
operated group can also be attributed to higher tendency for
obstruction due to inadequately enlarged bony windows.
This presumption is concomitant with a currently published
study, in which patients operated with diode laser DCR
were compared to patients operated with enlargement of
the neo-ostium via drilling in addition to diode laser DCR;
success rates of two groups were 71% and 93% respectively. These dramatic differences in success rates show the
importance of widening the bony window in diode laser
DCR technique (27).
In conclusion, in our study, subjects with failed primary
DCR operation either with endonasal or TC-MDL approach
underwent a revision DCR with TC-MDL which is a minimally invasive surgical method. Our results showed that it
is a suitable method and can be preferred as the treatment
of choice in revision DCR patients, especially in patients
previously operated with endonasal approach.
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