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ABSTRACT
BACKGROUND: The present study was designed to evaluate functional and anatomical success of traumatic canalicular laceration
repair.
METHODS: Consecutive patients who presented at Atatürk Training and Research Hospital Eye Clinic, İzmir Katip Çelebi University
Faculty of Medicine and had canalicular laceration repair performed by the same surgeon between January 2009 and December 2014
were included in the study. Demographic data, length of time between injury and surgery, and cause of the trauma, surgical method
employed, and duration of follow-up were recorded. Postoperative epiphora was evaluated using Munk score. Patency of lacrimal
system was assessed with canalicular irrigation.
RESULTS: Thirty-five male and 6 female patients were included in the study. Mean age of 41 participants was 31.85±18.9 years
(range: 1–79 years). Avulsive injury was observed in 66% (n=27), and direct (penetrating) injury in 34% (n=14). Distribution of injured
canaliculi was as follows: left inferior canaliculus 63.4% (n=26), right inferior canaliculus 19.5% (n=8), right superior canaliculus 9.8%
(n=4), and left superior canaliculus 7.3% (n=3). Thirty-four patients had monocanalicular tube implantation (mini-Monoka) and 10
patients had bicanalicular annular intubation using pigtail probe. Average follow-up time was 6±5.7 months. Munk score was Grade 0
in all patients. Canalicular irrigation indicated all canaliculi were patent.
CONCLUSION: Recent microsurgical techniques result in successful repair of canalicular laceration.
Keywords: Epiphora; tear meniscus; traumatic canalicular injury.

INTRODUCTION
Canaliculi are structures that play a role in drainage of tears
from the eye and are significant part of the active pump system
defined by Jones.[1–3] Risk of canalicular laceration is greater in
injuries to medial eyelid and canthal region. Canalicular injury
can result in epiphora and cosmetic problems.[4] This condition is particularly seen in children and adolescents, and is
often caused by incidents of trauma, such as sports-related
accidents, fist fights, falling from bicycles, or traffic accidents.
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Lacerations resulting from canalicular trauma are repaired
with micro-surgical intervention. Treatment consists of maintaining patent passageway and protecting remainder of the
lacrimal drainage system, in addition to repair of canalicular
trauma.
The present study was an analysis of the demographic characteristics of patients treated for traumatic canalicular damage,
features of the injuries causing the damage, and results of
surgical treatment.

MATERIALS AND METHODS
Patients who presented at the Atatürk Training and Research
Hospital Eye Clinic, İzmir Katip Çelebi University Faculty of
Medicine between January 2009 and December 2014 with
canalicular injury and who underwent canalicular laceration
repair by a single surgeon were included in the study. Approval was obtained from the ethics committee of İzmir Katip
Çelebi University Faculty of Medicine. The following data
were recorded: demographic details of the patients, cause of
Ulus Travma Acil Cerrahi Derg, January 2017, Vol. 23, No. 1
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injury, eye findings associated with the damaged canaliculus,
length of time between injury and operation, date of removal
of tube, and length of follow-up period. Trauma causing canalicular laceration was classified as direct (penetrating injury
usually with a sharp object) or avulsive (secondary to forces
leading to traction on the eyelid).

Table 1.

Survey

1		

Do you experience tearing of the operated eye?

2		

Is there any difference compared with the other eye

		

in terms of tearing?

3		

If there is tearing, does it occur indoors, outdoors, or

Surgical intervention was performed using operating room
microscope. When proximal and distal ends of canalicular
laceration could be identified, monocanalicular silicone tube
implantation was performed with mini-Monoka. In cases
where distal end was not visible, pigtail probe was used
and bicanalicular annular silicone tube intubation was performed. In all patients, canalicular edges were approximated
using 8–0 vicryl sutures. Next, any accompanying lid laceration or canthal dislocation was addressed to ensure tissue
integrity.

		

both?

Table 2.

Munk score

Grade 0

No epiphora

Grade 1

Occasional epiphora, requiring dabbing less than

During the postoperative period, eye drops containing tobramycin and dexamethasone were applied 4 times a day, 1
drop each, for 2 weeks. Postoperative follow-up was done at
1 week, 1 month, 3 months and 6 months after the operation. Tube was scheduled to be removed at 3 months post20
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Figure 1. The etiology of canalicular trauma.

twice a day
Grade 2

Epiphora requiring dabbing 2-4 times per day

Grade 3

Epiphora requiring dabbing 5-10 times per day

Grade 4

Epiphora requiring dabbing more than 10 times per day

procedure. Anatomical and functional success was assessed at
follow-up after tube removal. Anatomical success was defined
as patency of canaliculus to irrigation with saline. Functional
success was evaluated with a brief questionnaire (Table 1) and
appraisal of patient experience of epiphora using Munk score
(Table 2).

RESULTS
Mean age of 35 (85%) male and 6 (15%) female patients
who underwent unilateral canalicular laceration repair was
31.85±18.9 years (range: 1–79 years).

Figure 2. Monocanalicular tube intubation.

Figure 3. Detection of distal end via pigtail probe.
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cated mild tearing in operated eye, though with no difference
in the other eye. Munk score was grade 0 in all patients.

DISCUSSION
Due to their anatomical location, canaliculi can easily be affected by orbital trauma. When canalicular trauma is suspected, first of all, detailed examination should be performed under a microscope. If this is insufficient, lavage cannula should
be employed to examine the canaliculus.

Figure 4. The patient with Monoka tube attached for 2 years.

Avulsive traumas made up 66% (n=27) of injuries in study
group, while 34% (n=14) were direct (penetrating) injuries.
Classification made based on etiology of trauma revealed that
among 41 patients, 16 suffered canalicular damage as result
of blow/punch, 10 patients were wounded with sharp object,
5 patients fell from height, 4 patients were injured in traffic
accident, 3 fell from tree, 2 suffered animal attack, and 1 patient “was scratching his eyelid after dacryocystorhinostomy”
(Figure 1).
Distribution of trauma according to location of laceration
was as follows: 63.4% (n=26) occurred in left inferior canaliculus, 19.5% (n=8) were seen in right inferior canaliculus,
9.8% (n=4) in right superior canaliculus, and 7.3% (n=3) in
left superior canaliculus. Left inferior canaliculus was most
frequent site of injury.
There was additional injury in 28 (68.3%) patients of the 41
patients included in the study: eyelid injury in 26 (92.9%),
corneal perforation in 1 patient (3.6%), and nasal fracture in
the other (3.6%).
Microsurgery was performed, on average, within 39±27.8
hours of time of injury; 3 hours was soonest and 14 days was
latest. General anesthesia was used for 78% (n=32) of the
patients, while local anesthesia was used for 14.6% (n=6), and
sedation anesthesia for remaining 7.4% (n=3).
Monocanalicular intubation was performed in 31 cases and
bicanalicular annular intubation with pigtail probe (Figure 2,
3) in 10.
Mean follow-up period was 6±5.7 months (range: 1–19
months). Tubes were removed at average of 5.1±4 months
(range: 1–24 months). One patient did not return for removal
procedure and Monoka tube remained attached at inferior
punctum for 2 years (Figure 4). Tube was displaced in the first
week in 1 case due to patient rubbing eyelid.
Lavage revealed patency in all patients. Anatomical success
was evaluated as 100%. On questionnaire, 2 patients indi68

Canalicular damage may be classified as result of direct or
avulsive injury; however, precise boundaries to distinguish
groups are very difficult to implement. While sharp, cutting
objects produce clean, straight laceration, effects of many
types of blunt trauma can lead to avulsion of the canalicular
structures. Incidents that exert tearing force on the lid, such
as blunt trauma, traffic accidents, blow with club or similar
tool, or a fall can induce lacerations, particularly in weak
canalicular portion of the eyelid. Jordan et al. reported that
direct injury was responsible for laceration in more than half
(54%) of cases.[5] In 25-case review conducted by Wulc et
al., they reported 84% avulsive injury and 16% direct injury.
[6]
In the present study, too, avulsive injury was observed in
majority of the patients; however, it seems that this classification is not used in many series regarding canalicular laceration.[7–9]
Canalicular laceration is especially seen in children and young
adults. In 222-case series of Kennedy et al., mean age was
20 years.[10] Naik et al. reported in a 24-case series that age
range of patients was 10 months to 52 years, with mean age
of 16 years.[11] In study conducted by Argın et al.[12] in our
country, mean age was 21 and age ranged between 1.5 and
64 years. Mean age was 31 years in study reported by Demir
et al.[13] Similarly, in this study, there was broad age range in
patient group composed primarily of young adults (mean age:
31 years).
Gender distribution in this study is similar to that seen in
the literature, and there is an obvious male predominance.
In study conducted by Kennedy et al.,[10] 166 (75%) of 222
patients were male. Argın et al.[12] reported all 10 cases were
male, and 15 (75%) of 20 cases were male in the study of
Demir et al.[13] As for the present study, 85% of the 41 patients were male and 15% were female. Given that the most
common cause of trauma was blow/punch, male predominance is not surprising.
Kennedy et al.[10] reported 66% inferior canaliculus, 28% superior canaliculus, and 6% both canaliculi affected. Jordan et
al.[5] found inferior laceration in 50%, superior laceration in
23%, and bicanalicular laceration in 4% of cases. In the present study, percentage of inferior canalicular injury cases was
83% (n=34), whereas superior canaliculus was site of trauma
in 17% (n=7). There were no cases of injury to both canaliculi.
Ulus Travma Acil Cerrahi Derg, January 2017, Vol. 23, No. 1
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Table 3.

The number of canalicular repair cases and success rates seen in the literature

Author

Number of cases

Treatment method

Functional success (%)

Jordan D.R.

222

Bicanalicular annular

97

Liu Z.

47

Bicanalicular annular

96

Lee H.

36

Monocanalicular

92

Wu S.Y.

98

Bicanalicular annular

84

Kersten R.C.

67

Bicanalicular annular

97

Saunders D.H.

51

Bicanalicular annular

73

Canavan Y.M.

57

Varied

38

Hing S.J.

42

Bicanalicular annular

42

Walter W.L.

18

Bicanalicular annular

100

Garber P.F.

17

Monocanalicular

100

Hawes M.J.

24

Bican.nasal

95

Argın A.

10

Varied

100

Yaman A.

3

Varied

100

Oltulu R.

17

Monocanalicular

100

Kuru Ö.

15

Monocanalicular

93

Yener H.

20

Bicanalicular annular

100

Şendul S.Y.

44

Monocanalicular

93

Demir T.

20

Bicanalicular annular

100

Canalicular injury can be accompanied by other injuries to
the eye. It has been reported that the most frequently seen
accompanying injuries are eyelid laceration, hyphema, corneal
abrasion, and globe perforation.[14] In this study, 28 (68%) of
41 patients had additional eye injuries. Most common was
laceration of other parts of the eyelid.
Ideal length of period between canalicular trauma and surgery
for repair is questionable. Edema and wound healing response
at ends of the canalicular and pericanalicular tissue can make it
difficult to determine localization of distal edge of laceration.
[10]
For this reason, it is recommended that repair should be
performed within first 24 to 48 hours after trauma. However,
authors such as Hawes et al. have reported successful surgical
correction can be performed within first 5 days.[15] Kennedy et
al. did not establish any correlation between period post trauma and surgery and postoperative epiphora.[10] In the present
study, surgery was performed at average of 39 hours, with
3 hours after injury the soonest, and 14 days the latest, and
anatomical and functional success was achieved in all patients.
High success rate achieved in this study suggests that treatment provided by experienced team in appropriate conditions
is more important than length of time before operation.
The first step in canalicular repair is to find distal part of the
canaliculus. Viscoelastic substances, air, water, methylene blue,
or fluorescein may be injected into the lacrimal sac through
non-traumatic canaliculus to aid visualization.[7,8] In addition,
pigtail probe may be used to detect distal end of cut.[5] AlUlus Travma Acil Cerrahi Derg, January 2017, Vol. 23, No. 1

though high surgical success rates have been reported with
pigtail probe and annular intubation, this technique has disadvantages of creating false passage and causing damage to
the unaffected canaliculus.[16] Surgeon using this method must
be experienced and avoid iatrogenic damage to robust nasolacrimal tissues. Another preferred type of intubation is bicanalicular nasal intubation, which, in addition to the risks of
annular intubation, also carries risk of damage due to passing
through nasal passage.[17]
In this study, canalicular laceration repair and mini-Monoka
tube implantation was performed in 31 patients, and pigtail
probe and annular intubation were used in 10 cases. Excellent
results were obtained with both methods, and no difference
was observed in terms of anatomical or functional success.
There is no consensus on period of time silicone tube is to
remain in place in case of canalicular trauma; recommended
period varies from 3 months to 1 year.[18,19] Conlon et al., in
an animal model, determined higher canalicular patency when
removed at 12 weeks compared to 4 or 8 weeks, and reported that 12 weeks was optimal duration before extraction.
[20]
In this study, although intended duration was 3 months,
removal occurred later (mean: 5.1 months) due to the fact
that follow-up did not take place as scheduled. No complaints
of irritation as result of delay were recorded.
Most important complication related to monocanalicular intubation is early tube dislocation. Anastas et al. reported
69
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29% occurrence.[21] However, in 19-patient series of Leibovitch et al., early tube dislocation was not observed in any patient.[22] Risk of early tube dislocation can increase, especially
in children, due to rubbing and scratching. This complication
was only seen in 1 case in this study, when 7-year-old child
rubbed his eyelid.
Canalicular repair generally has high success rate.
Bicanalicular intubation has rate ranging from 30% to 100%.
[5,13,15,26,31]
Jordan et al.[5] reported success rate of 94% in large
series, which included 222 bicanalicular intubations. Success rate in binasal intubation series of 24 cases reported
by Hawes et al. was 95%.[15] Success rate of monocanalicular
intubation method has been reported in the range of 60% to
100%.[21–23,30,32,33]
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ORİJİNAL ÇALIŞMA - ÖZET
OLGU SUNUMU

Travmatik kanalikül kesi tamiri yapılan hastalarda anatomik
ve fonksiyonel başarının değerlendirilmesi
Dr. Hasan Aytoğan,1 Dr. Şeyda Karadeniz Uğurlu2
1
2

Tepecik Eğitim ve Araştırma Hastanesi, Göz Hastalıkları Kliniği, İzmir
Katip Çelebi Üniversitesi Tıp Fakültesi, Göz Hastalıkları Anabilim Dalı, İzmir

AMAÇ: Tek taraflı kanaliküler kesi tamiri uygulanan hastalarda anatomik ve fonksiyonel başarıyı değerlendirmek.
GEREÇ VE YÖNTEM: 1 Ocak 2009 ile 31 Aralık 2014 tarihleri arasında tek cerrah tarafından kanalikül kesi tamiri yapılan hastalar çalışmaya dahil
edildi. Hastaların demografik verileri, travmanın zamanı ve etkeni, uygulanan cerrahi yöntem ve izlem süreleri kaydedildi. Hastaların sulanma yakınmaları cerrahi sonrası entübasyon tüpünün çıkarılmasını takiben en son kontrol muayenede Munk skorlamasına göre değerlendirildi. Gözyaşı
yolunun açıklığı kanaliküler irigasyon ile incelendi.
BULGULAR: Tek taraflı kanaliküler kesi tamiri yapılan 41 hastanın (35 erkek, 6 kadın) ortalama yaşı 31.85±18.9 (sınırlar, 1–79) idi. Travma dağılımı
indirekt-avülsif yaralanma %66 (n=27), direkt-penetran yaralanma %34 (n=14) şeklindeydi. Kesi yeri sol alt kanalikül %63.4 (n=26), sağ alt kanalikül
%19.5 (n=8) sağ üst kanalikül %9.8 (n=4) ve sol üst kanalikül %7.3 (n=3)olarak saptandı. Kırk bir hastadan 10’una pigtai lprob ile bikanaliküler anüler entübasyon uygulanırken, 31 hastaya monokanaliküler entübasyon uygulandı. İzlem süresi ortalama 6±5.7 ay idi. Hastaların tümünde lavaj açık
bulundu. Munk skoru hastaların tamamında grade 0 olarak belirlendi.
TARTIŞMA: Günümüzde mikrocerrahi yöntemlerle yapılan kanalikül kesi tamiri ile çok başarılı sonuçlar elde edilmektedir.
Anahtar sözcükler: Epifora; göz yaşı menisküsü; travmatik kanlikül kesisi.
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