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ABSTRACT

Objective: To compare the outcomes of trans-canalicular diode laser dacryocystorhinostomy with and without intubation in
patients with acquired nasolacrimal duct obstruction.

Study Design: Quasi-Experimental study

Place and Duration of Study: PNS Shifa Hospital Karachi, Pakistan from Jan 22 to Jan 24.

Methodology: The study included 216 patients having acquired nasolacrimal duct obstruction. All the patients were randomly
divided into two groups; Group-1 consisted of patients who underwent Trans Canalicular Diode Laser
Dacryocystorhinostomy with intubation and Group-2 included those who underwent Trans Canalicular Diode Laser
Dacryocystorhinostomy without intubation. Data analysis was done by using SPSS version 23 we employed the Chi-square
test to compare qualitative variables such as gender, and laterality and an independent t-test for comparison of quantitative
variables (age) between both groups.

Results: A total of 216 patients were included in the study. The mean age was 45.81+ 13.70 years. There was no statistically
significant difference between both groups in terms of age, gender and laterality (p >0.05). The success rate was higher in
Group 1 (74.1%) as compared to Group 2 (51.9%), as p-value <0.001.

Conclusion: The study concluded that the success percentage differed between the two groups undergoing TCD laser-DCR
surgery with and without using silicon tubes. The success rate was higher in participants having TCD laser-DCR surgery with
intubation.
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INTRODUCTION

Acquired blockade of naso lacrimal duct is
defined as blockade of lacrimal drainage system in
adults. This obstruction can lead to symptoms such as
excessive tearing (epiphora) or recurrent infections
with thick, purulent discharge.! The most frequent
cause of acquired NLD obstruction is chronic
dacryocystitis.2 To address this condition, a standard
surgical procedure called external
dacryocystorhinostomy (Ex-DCR) is performed, which
connects the lacrimal sac with nasal cavity.3

In 1904 Toti4 introduced Ex-DCR. This procedure
underwent improvements in 1921 by Dupuy-Dutemps
and Bourguet’, who introduced the anastomosis of
mucosal linings. In 1962, Jones® further enhanced the
technique by incorporating silicone intubation of the
lacrimal tract. To perform the surgery, the skin is
incised and then lacrimal sac is connected to the
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middle turbinate after making an osteotomy in the
lacrimal bone . Afterwards mucosa of nasal cavity and
lacrimal sac are connected and passing of DCR is
optional; allowing for a sufficient bypass to ensure
proper tear drainage.”

The Ex-DCR technique has an outstanding
success rate; however, it causes a noticeable scar on
the face. Sometimes, there may be concerns about
bleeding before and after the surgery, as well as
prolonged operation and recuperation periods.® As a
result, researchers are still looking for the optimum
DCR approach that would achieve an outstanding rate
of success while leaving no scars. The introduction of
improved fiber optic endoscopes and sensitive
surgical equipments gained popularity in the
endonasal lacrimal surgery. For performing lacrimal
surgery endoscopically, laser energy utilized to create
an osteotomy. Laser-assisted surgical procedures have
various benefits over mechanical DCR approaches,
including precise tissue removal by ablation with
minimum damage to neighboring tissues.’
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Endoscopic lacrimal techniques can transmit laser
energy in two ways: endonasally (ENL-DCR), or
through the canaliculae (TCD laser-DCR). Both
methods enable surgeon to find out lacrimal sac and
accomplisha an osteotomy. TCD laser-DCR is
regarded as a safer option compared to ENL-DCR
because it ensures that the laser beam is moving away
from orbit and directed to the nose. Various laser
wavelengths have been utilized for osteotomy in DCR
procedures, including the Potassium-Tytanyl-
Phosphate (KTP) laser, Holmium: Yttrium-Aluminum-
Garnet (Ho: YAG) laser, Erbium: YAG (Er:YAG) laser,
Neodymium:YAG (Nd:YAG) laser, and the diode
laser.10

The aim of this study is to compare the outcomes
of Trans-canalicular diode Laser
Dacrocystorhinostomy with and without intubation in

the patients with acquired nasolacrimal duct
obstruction.
METHODOLOGY

This study was conducted at PNS Shifa Hospital
Karachi from Jan 2022 to Jan 2024 after receiving
approval from the Institutional Review Board (IRB),
(vide no ERC/2022/EYE/0)1. By conducting an
extensive review of the existing literature, a sample
size of 216 was determined using the WHO calculator.
The data included age, gender, laterality (left, right, or
both eyes), with or without intubation, and outcome
(success). The confidence interval was set at 95%, with
a margin of error of 05%." For sampling, a non-
probability consecutive sampling technique was
employed.

Inclusion Criteria: Patients who were diagnosed with
acquired NLD obstruction were included in this study.

Exclusion Criteria: Patients with obstruction of
proximal lacrimal system i.e. puntum and canliculus,
previous surgery on lacrimal system, and with active
infection and or inflammation of lacrimal system were
excluded from the study.

All patients provided written agreement prior to
enrollment, and their confidentiality was maintained
at all levels. All the patients were checked by an
oculoplastic surgeon. The examination included
complete ophthalmic assessment, regurgitation test,
probing and lacrimal sac syringing. All the patients
had an anatomical or functional nasolacrimal duct
blockage. Required blood investigations were also
done to rule out any systemic illness and unilateral
surgeries were performed. For our study, all the

patients were divided into two groups; Group-1
consists of the patients who underwent TCD laser-
DCR with silicon intubation and Group-2 included
those who underwent TCD laser-DCR without
intubation (Figure 1).

Figure-1: Patient Flow Diagram

Topical 0.5% Proparacaine Hydrochloride drops
were instilled in the respective fornix. Infra orbital and
infra trochlear block was given with combination of 2-
3ml of 2% Lignocaine Hydrochloride and 0.5%
Bupivacaine Hydrochloride. Nasal cavity was also
numbed with Lignocaine nasal spray. After doing the
sterile draping both upper and lower puncti were
dilated and the required hard stop was achieved with
the probe. Diode laser probe was inserted from the
lower punctum, hard stop achieved, and probe rotated
at an acute angle to be in the required direction. The
red light of probe was observed through nasal mucosa
by nasal endoscope. Energy was set 5 Watts to make
the osteotomy of approximately 5x5mm in size.
Lacrimal sac was then flushed with Normal Saline
after removing laser probe to confirm patency and
then Methyl gel injected into the sac to obtain its
volume. Silicone tube was passed in patients of
Group-1 through both puncti and both ends were
retrieved from nose and tied in the middle meatus;
while patients in Group-2 underwent same procedure
but without intubation. Post operatively oral Co-
Amoxiclav (Amoxicillin 500mg and Clavulanic acid
125mg) and Paracetamol 500mg for 3 days while
topical 0.3% Tobramycin and 01% Dexamethasone eye
drop preparation for 2 weeks were advised. Follow up
was done at day 1, day 7, day 14, day 28 and day 90.
Probing and sac syringing (PSS) was repeated on day
14 and day 28 to check patency and success. Success
was defined as the lack of epiphora or achievement of
free flow on PSS. Failure was considered as anatomical
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if there was closure of the osteum or physiological if
osteum was open, but symptoms still persisted.

Figure-2: Comparison of Success between the groups (n=216)

Data analysis was done by using SPSS version 23.
Descriptive statistics were used to calculate means *
standard deviation for continuous variables.
Frequencies and percentages were calculated for
categorical variables. To assess the normal distribution
of continuous data, we conducted the Kolmogorov-
Smirnov  and  Shapiro-Wilk  tests.  Following
confirmation of normality, we employed the Chi-
square test to compare qualitative variables such as
gender, and laterality and the independent t-test for
comparison of quantitative variables (age) between
both groups. Additionally, the study employed the
Chi-square test to assess success rates among the two
groups and genders. A p-value of less than 0.05 to
indicate statistical significance was considered.

RESULTS

A total of 216 patients were included in the study.
Mean age was 45.81+13.70 years. Out of total patients,
117(54.16%) were males and 99(45.83%) were females;
while 109(50.46%) were right, and 107(49.53%) were
left sided surgeries. Table-I shows the mean age of the
study population, as well as the frequency of gender
and laterality among the groups. Age, laterality, and
gender did not differ significantly between the two
groups (p>0.05). Success rate was higher in Group-1
(74.1%) as compared to Group-2 (51.9%), as p value
<0.001 shown in Figure-2. There was no statistically
significant difference in success between the two
genders as p value = 0.590 shown in Table-1I, The
average surgical time of Groups-1 was 16.96+2.91
minutes and for Group-2 was 14.74+3.89 minutes
(range: 8 -21 minutes in both groups), shown in Table-
I

DISCUSSION

The findings of this study indicate a difference in
success rates between the two groups undergoing
TCD laser-DCR surgery with and without silicone
tube intubation. Participants who underwent
intubation demonstrated higher success rates, along
with increased surgical time and greater total laser
energy (Joules) utilization.

Table I: Comparison of Demographic Characteristics among
Groups (n=216)

Characteristic Total Group-1 Group-2 p-value

(n=216) (n=108) (n=108)

Age (Years) 45.81+13.70 | 45.32+13.72 | 46.29+13.72 0.607

Mean + SD
Gender n(%)

Male 117(54.2%) 56(51.9%) 61(56.5%) 0.495

Female 99(45.8%) 52(48.1%) 47(43.5%)
Laterality n (%)

Right 109(50.5%) 56(51.9%) 53(49.1%) 0.683

Left 107(49.5%) 52(48.1%) 55(50.9%)

Table-II: Comparative Analysis of Success of Surgery among
Genders (n=216

Characteristic Male Female p-value
Mean + SD Mean £ SD (Between
(n=117) (n=99) groups)
Success 67(57.3%) 69(69.7%) 0.59

Table-III: Comparison of Surgical Time, Total Laser Energy
(Joules) among the groups (n=216

Parameter Group-1 Group-2 p value
Mean + SD Mean *+ SD
(n=108) (n=108)
Surgical Time 16.96+2.91 14.74+3.89 <0.001
(Minutes)
Trans canalicular diode laser

dacryocystorhinostomy (TCD laser-DCR) is a surgical
technique that offers significant advantages. It is a
minimally invasive technique that utilizes natural
anatomical  pathways, reducing damage to
surrounding tissue and avoiding visible scars on the
skin.1213 The laser-based approach allows precise
cutting and tissue removal through ablation, while
ensuring minimal pain and nasal bleeding.’* When
compared to the traditional dacryocystorhinostomy,
TCD laser-DCR is both easier and faster to perform.
To further enhance the success of the procedure,
silicon tube can be passed during DCR surgery. This
serves the purpose of maintaining patency and
preventing blockage in the lacrimal passage and
promoting proper healing of the affected area.’ Silicon
is useful since it is gentle on the conjunctiva and
tolerated well in the canaliculi. Moreover, silicon
intubation is recommended for patients with various
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conditions such as constrictor damaged lacrimal
sacs,mechanically demaged canaliculi , canalicular
diseases, or persistent congenital nasolacrimal duct
blockages.16

Limited amount of research in literature
regarding DCR surgery while using or without silicon
tubes is present. While some other studies have found
that using silicon stents during DCR has no substantial
advantage over not using stents,’”18 others suggest
that using intubation is beneficial during DCR
surgery.'® Feng et al,?0 performed meta-analysis of the
DCR while using or not using silicon intubation,
including 9 trials and 514 patients. Study determined
that silicon tube intubation provided no advantages
for primary DCR.

In our study the success rate of the TCD laser-
DCR surgery in group with tube intubation was 74.1%
and in group without tube intubation was 51.9%
having significant difference between these two group
with p<0.001. Previous studies also found similar
results of success rate as in our study. In a study by
Yildirim ef al, 2! the success percentage of TCD laser-
DCR surgery in group with tube intubation was 84.4%
and in group without tube intubation was 63.6%
having significant difference between these two group
with p=<0.05. Surgical time in the Group-1
participants was more than the Group-2 participants
due to the time requirement for the tube intubation.
Our study found that the average surgical time for the
Group-1 participants was 16.96+2.91 minutes while for
the Group-2 participants it was 14.74+3.89 minutes.
Yildirim et al,?! also found similar results that more
time is required for the patients who underwent
surgery with tube intubation.

LIMITATIONS OF STUDY

Our study has limitation as it was single center study
with a small sample size. For more accurate and precise
results this study should be conducted on the large scale.
Moreover, complications occur due to the procedure were
also not discussed in this study.

CONCLUSION

The study concluded that the success percentage
differed between the two group undergoing TCD laser-DCR
surgery with and without using silicon tubes. Success rate,
surgical time, Total Laser Energy (Joules) was high in
participants having TCD laser-DCR surgery with intubation.
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