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Abstract

To explore the causes of difficulties in removing artificial nasolacrimal duct stents after
implantation, analyze the bony structural characteristics of the nasolacrimal duct and its impaction
causes, and study the structural features of the nasolacrimal duct under paranasal sinus CT, so as
to provide references for clinical practice. The clinical data of 43 patients (44 sides) with
difficulties in removing artificial nasolacrimal ducts after implantation from October 2018 to June
2022 were retrospectively analyzed, including the patients' age, concurrent diseases,
catheterization time, etc. The removal of the nasolacrimal duct was performed under nasal
endoscopy, and 40 patients underwent paranasal sinus CT examination. Among the 44 cases of
difficult tube removal, 43 cases were successfully removed, and 1 case was not removed. The
reasons for the difficulties included the detachment or inversion of the traction wire (30 cases),
the impaction of the tube head ring (11 cases), the fracture of the nasolacrimal duct due to long -
term catheterization (1 case), and suture fixation during the catheterization operation (1 case). The
difficulties in removing artificial nasolacrimal duct stents are related to factors such as the
position of the traction wire, the impaction of the tube body, the degeneration of the nasolacrimal
duct, and nasal diseases. Feasible solutions were also explored. The bony structural characteristics
of the nasolacrimal duct, such as narrowness, curvature, and the influence of surrounding bones,
increase the difficulty of tube removal. The paranasal sinus CT of 40 cases can show that the
structure of the some nasolacrimal duct is different from that of the normal nasolacrimal duct. The
research suggests that clinicians should comprehensively consider various factors to optimize the
treatment strategy, providing a reference for clinical surgeries.
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1. Introduction

Artificial nasolacrimal duct implantation surgery is a common treatment for lacrimal duct
stenosis caused by chronic dacryocystitis and other reasons. It can make the lacrimal duct
unobstructed and relieve symptoms such as epiphora, inflammation, and empyema (Nitin et al.,
2022; Xie et al., 2017; Kim et al., 2007; Farat et al., 2021; Fayet et al., 2021). At an appropriate
time after nasolacrimal duct implantation, if the function of the lacrimal duct returns to normal, in
order to reduce complications and prevent the aging of the nasolacrimal duct, the artificial
nasolacrimal duct needs to be removed (Karaca et al., 2019; Deosthale et al., 2023). The
difficulties in removing the nasolacrimal duct may be related to multiple factors. This article
analyzes and summarizes the cases of difficult nasolacrimal duct removal in our department as
follows.

2. Materials and Methods

A retrospective analysis was performed on 43 cases (44 sides) of patients who came to our
department with difficulties in removing artificial nasolacrimal ducts after implantation from
October 2018 to June 2022. The patients' ages ranged from 23 to 72 years old, with an average
age of 43 ± 8.1 years old. There were 23 cases with rhinitis, 12 cases with sinusitis, 20 cases with
nasal septum deviation, and 33 cases with inferior turbinate hypertrophy.

The catheterization time of the artificial nasolacrimal duct ranged from 3 months to 30 years.
Three types of catheters were involved, namely silicone - material nasolacrimal ducts, metal -
material nasolacrimal ducts, and artificial synthetic polymer nasolacrimal ducts. The
catheterization methods included traction through the lacrimal punctum and retrograde
implantation through the nose, with standardized lacrimal duct irrigation (Figure 1).

The removal of the nasolacrimal duct was performed under nasal endoscopy in the
otolaryngology department. The nasal cavity was contracted to fully expose the inferior meatus.
The tail end of the artificial nasolacrimal duct in the inferior meatus was searched for under a 0 -
degree endoscope, and it was clamped and removed with alligator forceps. During the tube -
removal process, the force and direction were adjusted according to the resistance (Figure 2).
According to the increasing difficulty of tube removal, there were the following four situations:
① The traction wire at the tail end of the nasolacrimal duct fell off or drooped backward, and the
tube wall was not impacted. It could be clamped and removed smoothly; ② The tube head or tube
body was impacted with resistance. The impacted ring of the nasolacrimal duct was pulled to the
nasal meatus, and the ring was cut and removed; ③ The nasolacrimal duct became deformed and
broken due to long - term catheterization, and it was removed in segments (Figure 3).
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3. Results

Among the 44 cases of difficult tube removal of the artificial nasolacrimal duct, 43 cases were
successfully removed, and 1 case was not removed. In 28 cases, the traction wire at the end of the
nasolacrimal duct fell off, and it could not be directly removed through the nostril. It was
removed under endoscopy. In 2 cases, the traction wire at the end of the nasolacrimal duct
drooped backward to the posterior nostril and could not be directly removed through the anterior
nostril. It was removed under endoscopy. In 11 cases, the ring at the head of the nasolacrimal duct
was impacted and was removed after being cut under endoscopy. In 1 case, the tube body of the
nasolacrimal duct that had been catheterized for more than 30 years was broken into 3 segments
and was removed under endoscopy. In 1 case, the nasolacrimal duct was sutured and fixed during
the catheterization operation, and it could not be removed through the nose. It was removed by
incising the lacrimal punctum.

4. Discussion

4.1. Causes of Difficult Tube Removal and Feasible Solutions

The removal of the nasolacrimal duct often faces various challenges in clinical practice. In this
study, the removal of the nasolacrimal duct was mainly related to the position of the traction wire,
the impaction of the tube body, and the fracture of the nasolacrimal duct due to degeneration. In
this study, in 28 cases, the traction wire fell off, and in 2 cases, it drooped backward to the
posterior nostril, making it impossible to directly remove the tube through the nostril. This was
related to the catheterization time and operation. Long - term catheterization was likely to cause
the traction wire to loosen, and improper operation might also damage the traction wire. However,
a change in the position of the traction suture does not directly lead to difficulties in removing the
nasolacrimal duct.In 11 cases, the ring at the head of the nasolacrimal duct was impacted with
resistance, resulting in difficulties in tube removal. Most patients had nasal diseases, which also
affected the removal of the nasolacrimal duct. In 1 case, the nasolacrimal duct that had been
catheterized for more than 30 years was broken. Due to long - term catheterization, the material of

Figure 1. Schematic
diagram of nasolacrimal

duct implantation

Figure 2. Schematic
diagram of nasolacrimal

duct removal

Figure 3. Schematic diagram of
removal after nasolacrimal duct

rupture
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the nasolacrimal duct aged, and with the erosion of tears and tissue friction, its structure was
damaged, increasing the difficulty of tube removal. Previous studies have shown that the
nasolacrimal duct itself can cause granulation hyperplasia of the surrounding soft tissues and is
prone to adhere to lacrimal duct secretions, increasing the difficulty of removal, which is
consistent with the viewpoints of this study (Deosthale et al., 2023).Among the 43 patients, there
were 23 cases with rhinitis, 12 cases with sinusitis, 20 cases with nasal septum deviation, and 33
cases with inferior turbinate hypertrophy. These diseases could cause swelling of the nasal
mucosa, increased secretions, change the micro - environment around the nasolacrimal duct,
affect the operation field of tube removal, and might also cause the nasolacrimal duct to be
compressed, deformed, and adhered and impacted (Schleimer, 2017).

Removing the nasolacrimal duct within an appropriate time can prevent complications and
material aging. Some studies have also shown that the implantation of artificial nasolacrimal duct
stents can cause changes in the position of the eyelid (Vu et al., 2022). At present, the use of new
biodegradable nasolacrimal ducts can reduce complications, but the long - term efficacy is still
controversial (Zhan et al., 2017). If preparations with anti - inflammatory and immunosuppressive
effects are used, such as ophthalmic ointment and low - dose mitomycin used by previous teams,
it may reduce the possibility of difficult removal (Masoomian et al., 2021).

4.2. Analysis of the Bony Structural Characteristics of the Nasolacrimal Duct and its
Impaction Causes

The physiological stenosis, curved course, non - uniform thickness of the nasolacrimal duct,
and excessive insertion depth of the nasolacrimal duct are the causes of impaction during difficult
tube removal. Its course is not only curved, but also its diameter is not uniform. It is usually the
widest at the lacrimal sac and gradually becomes thinner when passing through the maxilla. This
feature needs to be paid special attention to during tube removal (Ali, 2023).

In this study, the impaction during the removal of the nasolacrimal duct in 11 cases might be
due to individual anatomical variations, resulting from the special structural problem that the ring
at the head of the nasolacrimal duct is larger than the lumen of the human nasolacrimal duct.
However, impaction is not only a problem of the structure of the tube head of the nasolacrimal
duct, but also related to anatomical depth, physiological stenosis, improper catheterization, and
interference from surrounding tissues. If the angle and position are inaccurate during
catheterization, impaction is likely to occur.Some studies believe that primary acquired
nasolacrimal duct obstruction can lead to changes in the thickness of the periosteum and fibrosis,
which may also be one of the causes of impaction during the removal of the artificial nasolacrimal
duct (Ali, 2021). Long - term inflammatory stimulation can cause thickening and adhesion of the
soft tissues around the artificial nasolacrimal duct, also resulting in impaction of the nasolacrimal
duct (Yazici et al., 2002; Prasad & Ghosh, 2020; Orsolini et al., 2020).

4.3. Analysis and Characteristics of the Nasolacrimal Duct Structure in 40 Cases of
Paranasal Sinus CT

In 12 patients with a history of sinusitis surgery, the mucosa in the paranasal sinuses was
thickened, showing a soft - tissue density shadow. In a small number of patients, the bones around
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the nasolacrimal duct were blurred and thickened due to inflammation. On CT, it was manifested
as the dilation of the nasolacrimal duct, increased density in the lumen, and the spread of
inflammation in the paranasal sinuses to the surrounding area of the nasolacrimal duct, indicating
that sinusitis might cause inflammation and adhesion, affecting the structure and function of the
nasolacrimal duct (Desai et al., 2022; Campos-Navarro et al., 2023). In 23 patients with a history
of rhinitis surgery, there were no obvious changes in the paranasal sinus CT. In 20 patients with a
history of nasal septum deviation surgery, the paranasal sinus CT showed that the deviated part of
the nasal septum compressed the ipsilateral nasal cavity structure, causing different displacements
and deformations of the attachment of the nasolacrimal duct on the lateral wall of the nasal cavity
due to different degrees of compression. In 33 cases with inferior turbinate hypertrophy, the CT
suggested that part of the nasolacrimal duct was locally compressed and deformed.
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