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Abstract

Introduction: Transcanalicular laser DCR (TL-DCR) approaches have been developed for the formation of a fistula
between the nasal cavity and the lacrimal sac to ensure the continuity of the lacrimal drainage system over the years.
However, the success rate of TL-DCR has varied widely.

Aim: To evaluate and compare the success rates of conventional transcanalicular multidiode laser dacryocystorhi-
nostomy and modified transcanalicular multidiode laser dacryocystorhinostomy.

Material and methods: Ninety-one eyes of 91 adult patients admitted with epiphora and diagnosed with chron-
ic dacryocystitis were included in the study. The participants were divided into two groups. Group 1 consisted of
55 patients who were treated with conventional transcanalicular laser dacryocystorhinostomy. Group 2 consisted
of 36 patients to whom the same surgical procedure was applied with the difference of nasal mucosa excision prior
to laser osteotomy. The groups’ intraoperative surgical ostium size, perioperative and postoperative complications,
operative times and success rates were compared.

Results: The mean follow-up periods for each group were 8.88 +2.99 months and 10.28 +4.47 months, respectively
(p = 0.077). Intraoperative mean surgical ostium sizes were 31.85 +14.98 mm? and 42.25 +18.09 mm?, respectively
(p = 0.004). The mean operation time in group 1 was significantly shorter compared to group 2 (18.55 +4.05 min and
24.44 +3.18 min, respectively, p = 0.0001). The overall success rate was 65.45% in group 1 and 75.00% in group 2
(p =0.335).

Conclusions: Although the surgical ostium area was significantly greater in group 2, there was no significant differ-
ence in surgical success and patient satisfaction rates between the two groups.
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Introduction been developed for the formation of a fistula be-

External dacryocystorhinostomy (E-DCR) is the
gold standard in the treatment of primary acquired
nasolacrimal duct obstruction (PANDO) [1, 2]. Endo-
scopic dacryocystorhinostomy (EN-DCR) and tran-
scanalicular laser DCR (TL-DCR) approaches have

tween the nasal cavity and the lacrimal sac to en-
sure the continuity of the lacrimal drainage system
over the years. Among these procedures, TL-DCR
causes a faster return to daily life, less hemorrhage,
and a better cosmetic result [3]. This is precisely why
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patients and specialists prefer this surgical method.
However, TL-DCR may cause collateral tissue dam-
age by laser energy and create smaller rhinostomies
than the external and endonasal surgical approach.
The success rate of TL-DCR has varied widely, be-
tween 46% and 90%, in previous studies [4-12].
Attempts to improve the surgical success rate have
been made through many methods such as surgical
ostium expansion with endonasal forceps, the use of
antimetabolite and different laser types [9].

Aim
In the present study, comparison of the effect of

nasal mucosal removal prior to laser on the surgical
success rate with standard TL-DCR was investigated.

Material and methods
Subjects and selection criteria

This prospective interventional study was con-
ducted in the Bagcilar Research and Training Hos-
pital of the University of Health Sciences, Depart-
ment of Ophthalmology, between March 2016 and
December 2017. The study was conducted in accor-
dance with the guidelines of the Declaration of Hel-
sinki. Ethics committee approval was obtained for
the study, and all patients were informed about the
surgical interventions and signed informed consent
forms after the interview. Ninety-one eyes of 91 pa-
tients who were admitted to the outpatient clinic of
the Ophthalmology Department with epiphora and
who were diagnosed with PANDO were included in
the study. Probing and irrigation of the canalicular
system were performed for the nasolacrimal duct
obstruction diagnosis. All patients were evaluated
with a nasal endoscope by an otolaryngologist. Pa-
tients under the age of 18 years, with secondary lac-
rimal obstruction, ectropion, entropion, a history of
trauma, common canalicular obstruction, prominent
nasal septal deviation, nasal synechiae, polyps, and
those who had previously undergone dacryocysto-
rhinostomy surgery were excluded from the study.
The participants were divided into two groups.
Group 1 consisted of 55 patients who were treat-
ed with conventional transcanalicular laser dacryo-
cystorhinostomy (CTL-DCR). Group 2 consisted of
36 patients to whom the same surgical procedure
was applied with the difference of nasal mucosal ex-
cision prior to laser osteotomy (METL-DCR).
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Surgical procedure

All operations were performed by the same
surgeons under general anesthesia so that patient
compliance could be standardized (SAN, SO). In both
groups, Jetokain ampul by Adeka (lidocaine HCI
20 mg/ml, epinephrine HCl 0.0125 mg/ml) and
adrenaline-soaked cotton were applied for 5 min to
the nasal cavity. The superior and inferior puncta
were dilated with a punctum dilator and then irrigat-
ed by saline solution (0.9% NaCl isotonic solution).
A 980 nm multi-diode laser was used. A semirigid
600-um quartz multi-diode laser fiber (Multidiode
S30 OFT, INTERmedic Arfran, Madrid, Spain) was in-
serted through the inferior punctum and pushed into
the sac. It was obliquely directed to the medial wall
of the lacrimal sac. The laser was set at a power of
12 W and a pulse length of 400 ms with a 400-milli-
second pause between pulses. The laser power and
the pulse length were adjusted according to impact.
A zero degree rigid endoscope and aspiration probe
were inserted endonasally, and the red light of the
laser probe was observed from the sac wall. An os-
teotomy was opened by laser shots in the patients
in group 1. The same procedure was applied to the
patients in group 2; however, before opening an os-
teotomy by a laser, unlike group 1, lidocaine was
injected into the nasal mucosa of the region where
it was planned to open an osteotomy. The rectan-
gular nasal mucosa of approximately 8 x 5 mm was
incised using a sickle edge blade anterior to the
maxillary line underneath the adhesion site of the
middle concha, and the mucosal flap was removed
with the periosteal elevator and excised with alliga-
tor forceps. Then, the osteotomy was opened using
laser energy. After sufficient space was achieved,
drainage was checked by performing irrigation. Bi-
canalicular silicone tube intubation was performed
in both groups. Oral amoxicillin/clavulanic acid, and
nasal washes with saline were applied twice daily
for 1 week after surgery. Netilmicin/dexametha-
sone eye drops four times daily and topical nasal
treatment with fluticasone furoate were applied
for a total of 4 weeks. The controls were performed
on postoperative day 1, in postoperative week 1,
month 1, month 3, month 6 and month 12. Anatom-
ical success was demonstrated by the fact that the
lacrimal system irrigation was open, and functional
success was demonstrated by the ending of the pa-
tient’s watering-eye complaints.
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Statistical analysis

In this study, statistical analyses were performed
using the NCSS (Number Cruncher Statistical Sys-
tem) 2007 Statistical Software (Utah, USA) package.
In addition to descriptive statistical methods (mean,
standard deviation), Student’s t-test for the compar-
ison of paired groups, and the y? test for the com-
parison of qualitative data were used in the evalua-
tion of data. The Kaplan-Meier test and the log-rank
test were used in the survival analysis. The results
were evaluated at a significance level of p < 0.05.

Results

The average age of 55 patients in group 1 (35 fe-
males and 20 males) was 52.76 +16.1 years, while
the average age of 36 patients in group 2 (24 fe-
males and 12 males) was 51.89 +14.55 years (p =
0.793). The most frequent complaints on admission
of the patients were watering of eyes, lacrimal sac
mucocele, and eye gunk, respectively. When the pre-

operative endoscopic nasal passage was evaluated,
no difference was observed between nasal patholo-
gies in group 1 and group 2 (p = 0.675) (Table I). The
mean surgical ostium area was 31.85 +14.98 mm?
in group 1 and 42.25 +18.09 mm? in group 2
(p = 0.004). The mean operation time in group 1 was
18.55 +4.05 min, while the mean operation time in
group 2 was 24.44 +3.18 min. The mean operation
time of group 2 was found to be statistically signifi-
cantly higher than that of group 1 (p = 0.0001). The
mean time of silicone tube removal of group 1 and
group 2 was found to be similar (4.06 +0.83 months
and 4.13 #1.36 months, p = 0.790, respectively).
The mean follow-up periods of the groups were also
found to be similar (Table Il). The anatomical suc-
cess rate was 65.45% in group 1 and 75% in group 2
(p = 0.335), while the functional success rate was
72.7% in group 1 and 66.7% in group 2 (p = 0.536).
The comparison between the groups with respect to
time to primary loss of patency was performed by
the Kaplan-Meier survival analysis method and the

Table I. Comparison of groups’ demographic data and preoperative findings

Parameter Group 1 (CTL-DCR) Group 2 (METL-DCR) P-value
(n=55) (n =36)

Age 52.76 +16.1 51.89 +14.55 0.793

Gender: 0.767
Male 20 36.36% 12 33.33%
Female 35 63.64% 24 66.67%

Complaint: 0.472
Watering 37 67.27% 29 80.56%
Eye gunk 5 9.09% 3 8.33%
Mucocele 11 20.00% 3 8.33%
Dacryocystitis 2 3.64% 1 2.78%

Side: 0.608
Right eye 29 52.73% 17 47.22%
Left eye 26 47.27% 19 52.78%

Nasal examination: 0.675
Normal 34 61.82% 25 69.44%
Mild septal deviation 13 23.64% 8 22.22%
Bifid middle turbinate 5 9.09% 1 2.78%
Uncinate process 3 5.45% 2 5.56%

Significance p < 0.05.
Videosurgery and Other Miniinvasive Techniques 3, September/2018 403



Senay Asik Nacaroglu, Sahin Ogreden, Ahu Yilmaz, Kursat Atalay, Ahmet Kirgiz

Table Il. Comparison of peroperative and postoperative data

Parameter Group 1 (CTL-DCR) Group 2 (METL-DCR) P-value
(n =55) (n = 36)
Operation time [min] 18.55 +4.05 24.44 +3.18 0.0001
Surgical ostium area [mm?] 31.85 +14.98 42.25 +18.09 0.004
Day 1 control: 0.321
Normal 81.82% 69.44%
Eye lid edema 10.91% 22.22%
Ecchymoses 7.27% 8.33%
Month 1 control (Lacrimal system irrigation): 0.336
Patent 96.36% 91.67%
Closed 3.64% 8.33%
Postoperative complaint: 0.825
None 60.00% 50.00%
Mild watering 10.91% 13.89%
Distinct watering 16.36% 19.44%
ltching 12.73% 16.67%
Silicone tube excision time [month] 4.06 +0.83 4.13 +1.36 0.790
Follow-up time [month] 8.88 +2.99 10.28 +4.47 0.077
Anatomical success rate 65.45% 75.00% 0.335
Functional success rate 72.7% 66.7% 0.536
Significance p < 0.05.
1.0 4 log-rank test (Figure 1). The Kaplan-Meier survival
| analysis revealed no difference between the cumula-
tive survival curves of the groups (p = 0.146).
0.8
Discussion
S 06 The success of the transcanalicular laser DCR
g method in the treatment of primary acquired naso-
w
g lacrimal duct obstructions varies between 46% and
S 047 90% according to the type of the laser used, patient
selection and the surgical method [10-12]. Various
02 4 lasers such as holmium:yttrium-aluminum-garnet
' (Ho:YAG) laser, neodymium:YAG (Nd:YAG) laser, er-
bium:YAG (Er:YAG) laser and multidiode laser were
0 used in transcanalicular DCR surgery to increase the
- - - - - surgical success rate [5, 10-12]. The most preferred
0 > Time [3r?onths] 15 20 810 and 980 nm wavelength diode lasers are used
Treatment groups nowadays. In the study carried out by Gupta et al.
- Group 1 Group 2 [11] on 94 patients with an 810 nm wavelength di-
—+ Group 1-censored Group 2-censored ode laser, they reported surgical success in 90.5% of
Figure 1. Survival graph of the surgical success patients. Patel et al. [12] reported low surgical suc-
of group 1 and group 2 cess rates (46%) after revision surgery in patients
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with failed external DCR with neodymium:YAG la-
ser. They stated that they did not recommend the
use of neodymium:YAG laser for revision in patients
who had previously undergone DCR surgery because
the success rates were so low. In the present study,
a 980 nm wavelength diode laser was used. Patients
with endonasal variations should be well evaluated
and selected to increase surgical success with laser
DCR. In a study in which Raposo et al. [13] evaluated
the effect of septum deviation on laser DCR progno-
sis, the researchers found that mild and moderate
septal deviation did not affect surgical success. In
another study in which the prognostic effect of age
in patient selection was evaluated, it was found that
6.76 times more successful surgical outcomes were
obtained with laser DCR in patients aged 60 years
and above compared to patients aged 20-30 years
[14].Similarly, in a study carried out by Kar et al. [15],
they found out that age may be a significant factor
influencing the surgical outcome of TL-DCR. In the
present study, the average age of the patients was
52 years, which was similar in both groups, and the
patients with nasal variations except for mild sep-
tum deviation during the endonasal examination
were not evaluated. With laser DCR, DCR operation
times have been significantly shortened, and surgi-
cal complications such as hemorrhage are less com-
mon [2, 3, 16]. In the present study, although the
mean operation time of the group with nasal muco-
sal removal was longer compared to the convention-
al group, this difference was not clinically significant.

Surgical ostium and lacrimal fistula can be ob-
structed because mucosal flaps cannot be created
in laser DCR. Recently, surgeons have tried methods
such as the use of low energy lasers [10, 12], ear-
ly cleaning of the surgical ostium [17], surgical os-
tium mitomycin C (MMC) application [15, 18], and
laser-assisted dacryocystorhinostomy with endona-
sal augmentation with punch [9, 19, 20]to decrease
fibrous scar formation. Along with photothermal
damage caused by the laser, increased fibroblastic
activity in the nasal mucosa [21], scar formation and
narrowing in the ostium can be observed. In a recent
study carried out by Feijé et al. [16], they compared
patients who underwent nasal mucosa excision pri-
or to laser DCR and MMC after opening an osteot-
omy with patients who underwent conventional
laser DCR. Although the anatomical and functional
success rates in month 12 were higher in the first
group, the difference was not statistically significant.
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In the present study, similarly, the nasal mucosa was
excised prior to the laser, and dissimilarly we did not
perform MMC application, so we aimed to be pro-
tected from the possible adverse effects of MMC by
avoiding the fibroblastic activity of the laser in the
mucosa. Some studies report that the size of the os-
teotomy is not correlated with surgical success [22,
23]. Nevertheless, the size of the osteotomy is still
believed to be the essential factor of surgical suc-
cess in DCR [24]. The peroperative surgical ostium
area was found to be significantly greater in cases
undergoing nasal mucosa excision compared to the
conventional group. However, although the anatom-
ical success rate in the present study was higher in
the group administered with mucosal excision, this
difference was not statistically significant. Similarly,
no statistically significant difference was observed
between the groups in terms of functional success.
The present study did not reveal any superiority of
nasal mucosal excision added to laser DCR over con-
ventional laser DCR. However, more extensive studies
are required, with a larger sample size and longer fol-
low-up time.

Conclusions

Laser DCR modifications that are fast, effective
and have fewer complications can be used with in-
creased success rates in well-selected patients. Al-
though in the present study the surgical ostium area
was significantly greater in group 2, there was no
significant difference in surgical success and patient
satisfaction rates between the two groups.
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