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Purpose: To report the functional and anatomical results of bicanalicular annular stent compared to bicanalicular nasal intubation in
the management of traumatic lower canalicular laceration.

Patients and Methods: A retrospective comparative, non-randomized interventional study. The study included consecutive patients
suffering from traumatic lower canalicular laceration attended to ophthalmology department causality at Al Azhar University hospital
Damietta branch, between December 2018 and August 2020.

Results: The study recruited eighty-five eyes of eighty-five patients admitted for treatment of traumatic lower canalicular laceration.
In thirty-three patients, canalicular integrity was restored by bicanalicular annular stent (group 1) and in twenty five patients by
bicanalicular lacrimal intubation (group 2). The affected patients were predominantly males (78.8% in the first group and 80% in
the second group). Etiology of trauma was due to occupational hazards; 48.5% in the first group and 36% in the second group.
Anatomical success in the first group was 93.9%, and 92% in the second group. Canalicular patency was achieved in 90.9% in the first
group and in 80% in the second group.

Conclusion: There was no statistically significant difference between bicanalicular annular stent and bicanalicular nasal intubation
regarding both anatomical and functional success. Both techniques represent a successful alternative to monocanalicular stent.
Keywords: lacrimal stent, bicanalicular nasal intubation, canalicular laceration and epiphora

Introduction

Eyelid injury is a common ophthalmic emergency, requiring planned treatment to provide the best outcome and to reduce
the risks of post-operative complications. The most common causes of eyelid injury, which can be dull or sharp; are
traffic, sports injuries, accidents, dog bites, and injuries related to violence.'? The lower eyelids are more commonly
involved than upper eyelids.’

Lacrimal canalicular lacerations are more common in males in comparison with females and more in children and
young adults. Blunt trauma from fist fighting is the most frequent cause. Elderly patients may be susceptible to this type
of injury as a result of facial trauma during falls.* Lacrimal canaliculi are vital structures that play an important role in
tear drainage from the eye and are considered a significant part of the active pump system. The risk of canalicular
laceration is more in injuries to the medial eyelid and canthal region. Canalicular injury can result in cosmetic problems
and epiphora.’

Based on the mechanisms of damage, Wulc et al divided canalicular lacerations into indirect trauma, such as blunt
trauma and direct trauma as knife and dog bite injuries. It has been reported that the condition of patients with canalicular
lacerations due to diffused or indirect injuries can be attributed to factors other than the presence of penetrating injuries.®
There is a risk of lacrimal drainage dysfunction with epiphora, if not appropriately managed with lacrimal canalicular

anastomosis, combined with bicanalicular or monocanalicular stent intubation for primary canalicular laceration repairs.’
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The monocanalicular stent in comparison with bicanalicular stent remains an issue of debate, but the most perceived
adverse effects of bicanalicular stent are the risks of potential injury to intact canaliculus, canalicular or punctal splitting,
superior loop dislocation, chronic nasal irritation and granuloma formation.®

The present study compares bicanalicular lacrimal annular stent to bicanalicular nasal intubation in patients with
traumatic lower canalicular laceration as alternative options to monocanalicular stent.

Patients and Methods
A retrospective, non-randomized comparative interventional study was retrieved from medical records of 58 patients
diagnosed with primary lower canalicular laceration that require surgical repair. The study was conducted at
Ophthalmology department in Al Azhar University Hospital Damietta branch, from December 2018 to August 2020 by
a single surgeon. All patients or their legal guardians signed a written informed consent to participate in the study and for
publication of data before being enrolled in the study (after explaining the nature of the procedure and all study details).
In thirty three patients canalicular laceration was repaired aided by bicanalicular annular stent (group 1), and in
twenty five patients by bicanalicular lacrimal intubation (group 2).
All patients included in this study were subjected to complete general and ophthalmic examinations.

Exclusion Criteria
Pre-injury epiphora.
Additional lacerations involving upper punctum, the lacrimal sac and/or nasolacrimal duct.
Associated rupture globe.
Previous lacrimal passage surgery.
Lack of adequate follow up.

Surgical Procedures
Surgical intervention was carried out using an operating room microscope, under general anesthesia.

Examination of the lacrimal system was done by irrigation of the lacrimal canaliculi with a 2.0 mL syringe of 0.9%
saline solution. If the liquid flowed from the wound, a lacrimal probe was used to confirm the position of the distal
lacerated end of the lacrimal canaliculus. The distance from the lacrimal punctum and the distal lacerated end was
measured.

In Group (I);Figure |

First, we prepare the stent by cutting an area of about 25mm of the silicone stent and placement of 6\0 prolene inside the stent
of about three times the length of the stent. After routine sterilization, a punctum dilator was used to dilate the lacrimal
punctum. Pigtail probe introduced into the lower punctum to get silicone tube from the wound. Withdrawal of the pigtail
probe from the lower punctum, and this step will be repeated in the intact punctum. Tying the prolene 6\0 in 4 knots, and
baring the knots inside the stent then rotated to be inside the lacrimal sac. The canalicular edges were then approximated
using 6\0 vicryl sutures. Any coexistent lid laceration was repaired using 6\0 vicryl to ensure tissue integrity.

In Group (2);Figure 2

After routine sterilization, the proximal lacerated end was located using the surgical microscope. The most challenging point
of the surgery is to identify the medial cut end of the lacerated canaliculus. In addition to direct inspection of the pinkish
tubular canalicular mucosal tissue and traction surrounding soft tissue, we used saline injection through the opposite punctum
while maintaining pressure over the lacrimal sac. After injection, the flow of saline from the medial cut area facilitated the
identification of the cut end of the canaliculus. A punctum dilator was used to enlarge the lacrimal puncti, and the proximal
lacerated end was located; then, one head of Crawford lacrimal tube was inserted into the lower canaliculus. The tube was
then pulled from the inferior meatus of the nose. The previous two steps were repeated in the upper canaliculus by the same
technique. Tie and trim ends in the nose just before skin closure. The proximal and distal lacerated ends were subsequently
anastomosed with 6\0 absorbable suture and then canalicular edges were approximated using 6\0 vicryl sutures.

214 hetps: Clinical Ophthalmology 2022:16

Dove!


https://www.dovepress.com
https://www.dovepress.com

Dove Mansour and Ramadan Ezzeldin

Figure | Bicanalicular annular stent: (A) preparing the stent. (B) Pigtail probe was introduced into the lower punctum to get silicone tube from the wound. (C and D)
Withdrawal of the pigtail probe from lower punctum. (E and F) This step repeated in the intact punctum. (G and H) Tying the proline 6\0 in 4 knots (I) Baring knots inside
the stent then rotated to be inside the lacrimal sac. (J and K) Then canalicular edges were approximated using 6\0 vicryl sutures and repair lid laceration.

Post-Operative Management
Patients were warned against rubbing or removal of the tube themselves. Antibiotics were simultaneously administrated
locally and intravenously to guard against infection. Post-operative follow-up visits were recorded at 1 week and 1, 3,
and 6 months. The silicone tube was shifted and checked monthly. Tube removal performed 6 months after surgery,
followed by lacrimal irrigation.

The surgery outcome was defined by lacrimal irrigation and the presence of symptomatic epiphora.

Statistical Analysis

Quantitative data were expressed in the form of mean, standard deviation (SD), and range. On the other side, qualitative
data were expressed in the form of relative frequency and percent distribution. The P-value was considered significant if
<0.05. Statistical analysis was performed using the commercially available statistical package for social sciences (SPSS)
software package, for windows, version 24 (IBM®SPSS® Inc., Chicago, Illinois, USA).

Results

Demographic Data (Table 1)

The study included 58 patients (58 eyes). Thirty-three patients were treated by bicanalicular annular stent (group 1), and
25 were treated by bicanalicular nasal intubation (group 2). No significant differences were found between the 2 groups
regarding sex distribution, patients’ age, laterality, time of surgical intervention or type of trauma. There was male sex
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Figure 2 Bicanalicular nasal intubation: (A and B) A punctum dilator was used to enlarge the lacrimal puncti. (C) The proximal lacerated end was located. (D) One head
was inserted into the lower canaliculus. (E) It was pulled from the inferior meatus of the nose. (F and G) The other end was placed into the upper canaliculus and pulled out
from the nasal cavity by same technique. (H) Tie and trim ends of the tube in the nose. (I) The proximal and distal lacerated ends were subsequently anastomosed with 6\0
absorbable suture and Canalicular edges were approximated using 6\0 vicryl sutures.

predominance in both groups and most patients were young adults. The most common cause of trauma in both groups
was occupational injuries.
Table 1 includes the Patients’ characteristics

Anatomical Results, Figures 3 and 4

There was no statistically significant difference between two groups as regard the postoperative anatomical success,
canalicular block nor punctal slit. Group 1 achieved overall anatomical success in 93.9% of patients, while group 2
achieved 92% overall anatomical success.

Functional Results (Figures 5 and 6)
Postoperative functional success was defined by patency of the lacrimal passage and absence of clinical epiphora. With
regard to functional results, there were no statistically significant differences. The first group (treated by bicanalicular
annular stent) achieved 90.9% success, while in the second group (treated by bicanalicular nasal intubation) the success
rate was 80%.

The risk of premature tube extrusion was higher in group 2; in the first three months premature tube extrusion was
recorded in 16.0% in comparison with 6.1% in group 1, and between 3 and 6 months premature tube extrusion was
recorded to be 8% in comparison with 3% in group 1 (Table 2).
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Figure 3 Bicanalicular annular stent; (A) preoperative. (B) postoperative.

Discussion

Eyelid injuries are once in a while associated with a lacrimal canalicular laceration on behalf of this the canaliculi present

just beneath the thin layer of the eyelid skin without additional protection. The lower canaliculi are particularly more

vulnerable to direct penetrating and diffuse avulsion, or indirect blunt injury.’

The reconstruction of the lacrimal canalicular lacerations requires repair with stent placement. Various surgical

techniques for repair and different materials for the intubation of the damaged canaliculus (both monocanalicular and

bicanalicular) have already been described in literature. Silicone is the most common material used to prevent canalicular

obstruction. Silicone has gained popularity as the ideal stent as it is soft, inert, and pliable, thus avoiding trauma to the

healing tissues. Silicone stability and inert nature allows it to remain in place for longer periods. For the canalicular

Table | Patients’ Characteristics

Variables Group | [Stent] [n=33] | Group 2 [Intubation] [n=25] | Test P
Age 17.93+7.87; 1041 16.40+5.22; 10-29 0.84 0.40
Sex Male 26 (78.8%) 20 (80.0%) 0.013 091
Female 7 (21.2%) 5 (20.0%)
Time from injury to surgery [hours] | 7.36+1.49; 5-10 7.12+1.33; 5-10 0.64 0.52
Side Right 17 (51.7%) 16 (64.0%) 0.90 0.34
Left 16 (48.5%) 9 (36.0%)
Etiology [type] Motorbike 6 (18.2%) 4 (16.0%) 5.14 0.39
Bicycle 2 (6.1%) 5 (20.0%)
Motorcar 3 (9.1%) 5 (20.0%)
Falling 3 (9.1%) 1 (4.0%)
Work related 16 (48.5%) 9 (36.0%)
Fight 3 (9.1%) | (4.0%)

Note: Test: student t- test for numerical and Chi square for qualitative data.
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Figure 4 Bicanalicular nasal intubation; (A) preoperative. (B) postoperative.

Figure 5 Premature extrusion of the tube after bicanalicular nasal intubation.
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Figure 6 Punctal slit (cheese wiring) after bicanalicular nasal intubation.

stenting, one essentially must choose from either a monocanalicular stenting, an annular stent-assisted by pigtail probe, or
bicanalicular intubation. '

Prevention of epiphora following trauma can be achieved with proper diagnosis, and an appropriate surgical
approach. Some authors have stated that the lower canaliculus is more important, and therefore prefer not to use

Table 2 Post-Operative Results

Variables Group | [Stent] [n=33] | Group 2 [Intubation] [n=25] | Test )
Premature tube extrusion | <3 months 2 (6.1%) 4 (16.0%) 2.41 0.29
3-6 months | | (3.0%) 2 (8.0%)
PO canalicular block 2 (6.1%) 3 (12.0%) 0.63 0.42
PO punctal slit | (3.0%) 2 (8.0%) 0.71 0.39
PO epiphora 3(9.1%) 5 (20.0%) 1.42 0.23
Anatomical success 31 (93.9%) 23 (92.0%) 0.08 0.77
Functional success 30 (90.9%) 20 (80.0%) 1.42 0.23
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a probe in the repair of the upper canaliculus. On the contrary, other authors have reported that tear drainage has
a significant role in the function of both canaliculi.'

The present study demonstrated no significant differences between the two groups regarding sex distribution, patient
age, laterality, time of surgical intervention, and type of trauma. However, there was male sex predominance in both
groups, and most of the patients were young adults. The most common cause of trauma was occupational hazards.

Several studies demonstrated that these injuries affect mostly young patients; indeed, the age of patients in the current
study ranged from 10 months to 60 years.

In the current work, the affected patients were predominantly males 78.8% in the first group and 80% in the second
group.

In agreement with our work, Adibelli and Cakmak showed that males are more prone to such injury; 51 out of 64
patients (79.7%) were males, with a mean age at presentation of 14.6 years (range: 1-69 years). The incidence of lower
canalicular lacerations was 65.6%, and 29.7% of patients had isolated upper canalicular lacerations.'

Sendul et al demonstrated that the most common causes of injuries were assaults, motor vehicle accidents, falling, and
trauma from a sharp object, in order of decreasing frequency.'®

In our work, the most common cause of canalicular laceration was due to occupational hazards; 48.5% in the first
group and 36% in the second group.

The bicanalicular versus monocanalicular stent remains a controversial issue. One of the most perceived disadvan-
tages of bicanalicular stent is the risk of potential injury to uninvolved canaliculus in addition to other complications such
as punctal cheese wiring, chronic nasal irritation, and granuloma formation. Nevertheless, one potential advantage of
bicanalicular stent is the ability to maintain distal tension while the surrounding soft tissue is repaired, which is
considered important for canalicular laceration repair and it would be beneficial for the connection between the distal
and proximal canaliculus breakages®.

In agreement with the present study, Maheshwari and Maheshwari reported that the bicanalicular annular stent
minimizes the chances of extrusion of the tube, retains the integrity of the delicate canalicular tissue, and maintains the
natural anatomic alignment of the cut ends of the canaliculus."

In the present study, there was a higher risk of premature tube extrusion in group 2 (although not statistically
significant); in the first three months premature tube extrusion was 16.0% compared with 6.1% in group 1. Between 3
and 6 months the incidence was 8% in group 2 compared to 3% in group 1.

Murchison et al found no significant difference in the success rate of bicanalicular and monocanalicular repairs but
did find that the training level of the surgeon significantly affected success for all types of repair."*

There is no consensus as regards the exact duration of canalicular stent to obtain long-term canalicular patency.
Nevertheless, the majority of studies still tend to maintain the stent for a longer duration (3 to 12 months), and they
postulated that it is important for the epithelization and healing process of the lumen of the lacrimal canaliculi.'*'>

A study conducted by Zhang et al on 43 eyes underwent canalicular intubation. The success rate was estimated six
months after the surgery.'®

In the present study, we kept the tube in place for 6 months in the majority of eyes, earlier tube removal was done in
cases of premature tube extrusion; before 3 months 6.1% in group 1, and 16% in group 2. Between 3 and 6 months 3.0%
in group 1, and 8.0% in group 2.

In the current study, there was no statistically significant difference between the two groups regarding postoperative
anatomical success, canalicular block or punctal slit. The functional success is known as lack of postoperative epiphora,
while anatomic success defined as softly diagnostic probing to sac. Anatomical success in group 1 was 93.9%, while
group 2 achieved 92% overall anatomical success. Postoperative functional success was 90.9% in group 1 treated by
bicanalicular annular stent and it was 80% in group 2 treated by bicanalicular nasal intubation.

Most studies showed that primary canalicular laceration repair with canalicular stent intubation could retain a high
success rate (from 58% to 100%) in avoiding posttraumatic epiphora.'’

Lang et al reported the result of 34 eyes and showed that the 31 eyes (91.18%) achieved complete success (complete
disappearance of epiphora after tube removal), and 3 eyes (8.82%) achieved partial success (some residual symptoms
under irritating conditions, such as winter weather or wind), postoperative tearing was noticed in three eyes, among
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which, two eyes had a lower canalicular laceration and one eye had bicanalicular lacerations before surgery. They
reported cheese wiring of the lower punctum in only one case (2.86%) 1 month after the surgery, and the tubes in this
patient were removed prematurely. This patient had recurrent epiphora 1 month after removal of the tube.'®

Guo et al conducted bicanalicular stent intubation on 142 patients, and concluded that 98.59% had anatomic success
and 83.8% had functional success.’

Liu et al reported the results of canalicular laceration in 47 eyes, the study concluded that all cases were anatomically
rehabilitated after surgery; 91.11% achieved complete success, and 8.89% achieved partial success (epiphora occurs
under irritant conditions, such as wind or cold), 4 eyes showed postoperative tearing, with three eyes having inferior
lacrimal duct laceration, and one eye with a superior canalicular laceration. Apart from two cases (4.26%) suffering
inferior punctum splitting."”

Limitations of This Study

The study was limited by its retrospective nature.

Conclusion
There was no statistically significant difference between bicanalicular annular stent and bicanalicular nasal intubation
regarding both anatomical and functional success. Both techniques represent a successful alternative to monocanalicular stent.

Compliance with Ethical Standards
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