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Abstract
Background: Over the past 10 years, endoscopic endonasal dacryocystorhinostomy (EE-DCR has a trend
to gradually become the mainstream method for the treatment of nasolacrimal duct obstructive diseases
, but the failure of EE-DCR is not rare in clinical treatment. Therefore, the study will explore the e�cacy of
treating patients with EE-DCR failure by endoscopic endonasal common canaliculorhinostomy (EE-CAR),
in order to improve the success rate of reoperation in patients with EE-DCR failure.

Method: Prospective non-randomized controlled study. Patients with EE-DCR failure caused by lacrimal
sac nasal mucosal ostium atresia from April 2018 to January 2021 in Hankou Aier Eye Hospital were
enrolled. They were divided into two groups according to the principle of voluntariness before surgery.
Group A: underwent EE-CAR. Group B: underwent Endoscopic Endonasal Ostial Openning (EE-OO). The
postoperative e�cacy and complications of the two groups was compared.

Results: 44 patients (48 eyes) were included in the comparative analysis, including 26 eyes in group A
and 22 eyes in group B. Followed up at 6 months postoperative, the ostium of 22 eyes in group A
remained open and the symptoms of tear over�ow disappeared. The success rate of surgery was 84.62%
(22/26), and 54.55% (12/22) in group B. There was signi�cant difference between the two groups (P
0.05).

Conclusions: EE-CAR is better than conventional ostium opening in the treatment of patients with small
lacrimal sac remnant after EE-DCR due to ostium atresia.

Background
For lacrimal duct obstructive diseases, especially chronic dacryocystitis, surgery is recognized as the
most effective treatment [1-2]. The existing surgical methods include lacrimal intubation, YAG laser ,
external dacryocystorhinostomy (Ex-DCR) and EE-DCR [3-4]. For more than 100 years, Ex-DCR has been
regarded as the "gold standard" for the treatment of chronic dacryocystitis, but it can’t meet people's
growing medical needs due to the shortcomings of facial skin scar, large trauma, affecting the function
of "tear pump" and unable to deal with nasal complications at the same time [5-7]. Over the past 10 years,
with the continuous improvement of endoscopic imaging system, ENT micro power system and other
medical equipment, EE-DCR is highly recommended in clinic because of its incomparable advantages of
Ex-DCR, such as no facial skin incision, minimally invasive and does not affect the function of "tear
pump", simultaneous treatment of nasal complications, et al. However, so far, the e�cacy of EE-DCR has
been reported differently, and its losers are not rare [8-10]. Research has found that the main reason for
the failure of EE-DCR is the atresia of rhinostomy ostium, and the residual lacrimal sac is very small [11-
13]. When ostium closure occurs, clinical treatment methods are different. Some studies suggest that
lacrimal probe can be used to probing the closed ostium, or YAG laser can be used to open the ostium
and insert arti�cial lacrimal stent at the same time, but the above treatment effects are not ideal [14-15]. It
is also reported that rhinostomy ostium incision can be performed to reopen the closed ostium and its
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curative effect is not very impressive [16]. The study found that in the failures after EE-DCR due to
rhinostomy ostium atresia, the residual lacrimal sac of most patients is very small, which adds a
considerable obstacle to the success of EE-DCR again [17-18]. The key to the success of EE-DCR lies in
the "valve valve anastomosis" between the lacrimal sac valve and the nasal mucosa valve, so as to
improve the healing and epithelization of the ostium. We envisage that based on EE-DCR, the ostium
should be opened as completely as possible to the common canaliculus when cutting the residual
lacrimal sac, here, it’s called endoscopic endonasal common canaliculorhinostomy(EE-CAR). Therefore,
this project intends to explore the e�cacy of EE-CAR in the treatment of patients with failure and residual
small lacrimal sac after EE-DCR, and compare it with endoscopic endonasal ostial opening (EE-OO) to
evaluate the clinical value of EE-CAR, so as to improve the success rate of reoperation in patients with
failure of EE-DCR and provide reference basis for ophthalmic clinical work.

Materials And Methods
This prospective randomized controlled study was conducted in Hankou Hospital of Wuhan Aier Eye
Hospital from April 2018 to January 2021. The study adhered to the tenets of the Declaration of Helsinki
and was approved by ethics committee of Hankou Eye Hospital of Wuhan Aier (approval
No.:HKAIER2018IRB-002-01). All patients were informed in detail before surgery and signed the informed
consent for this study and surgery. Follow-up after surgery regular.

The inclusion criteria of this study were that the patient had received EE-DCR for chronic dacryocystitis.
After 12 months of treatment, it was found that the ostium between the original nasal cavity and the
lacrimal sac �ap mucosa healed and closed, and there were: (1) the patient had tears and a little pus; (2)
lacrimal passage �ushing examination: inject �ushing �uid into the needle from one lacrimal punctum,
and the �ushing �uid returns to the other lacrimal punctum; (3) CT angiography of lacrimal sac showed
that the residual lacrimal sac was small, showing that the horizontal diameter of lacrimal sac was≤2mm,
the sagittal diameter was≤4mm, and the vertical diameter was≤8mm [11,15]. Exclusion criteria included:
(1) trauma of nose, eyelid and orbit; (2) complicated with severe nasal polyps, nasal tumors, severe
deviation of nasal septum, hypertrophy of nasal turbinate, nasal radiotherapy and chemotherapy; (3)
patients with ocular surface, lacrimal punctum and / or lacrimal canaliculi diseases; (4) suffering from
serious blood system diseases; (5) incomplete regular follow-up data or failure to follow the doctor's
advice; (6) those who can’t tolerate the surgery.

All selected cases were divided into two groups according to the principle of voluntariness. Group A
received EE-CAR and group B received EE-OO. We recorded the age, eye type, gender, major complain,
course of disease and outcomes. All patients were performed by a single surgeon (YZ).

Surgical technique of experimental group (group A): after anesthesia, the lacrimal probe enters from the
lower lacrimal punctum until the mucosa at the closed ostium can be seen under nasal endoscopy and
the mucosa moves with the probe. Incision of mucosa at the ostium in the shape of “ [ ” around the
probe. Expand and widen the bone hole to the required size until the common canaliculus is completely
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exposed. Observe and con�rm whether the position and size of the bone hole are appropriate under nasal
endoscopy (Fig. 1A). After the lacrimal probe enters from the lower lacrimal punctum, push the probe
horizontally and further push the inner wall of the lacrimal sac. Incision of lacrimal sac mucosa along the
highest part of tissue eminence, expose the lacrimal probe, completely cut off the scar and granulation
tissue at the original ostium, retain at least 2 ~ 3 mm normal mucosal tissue around the opening of
common canaliculus, trim the tissue around the common canaliculus to make the opening of common
canaliculus �ush with its surrounding tissue, until the opening of common canaliculus is completely
exposed to the nasal cavity. For those without common canaliculus structure, the openings of the upper
and lower lacrimal canaliculi in the lacrimal sac area were directly exposed. The mucosa around the
ostium was glued with medical adhesive to �x the position of the mucosal �ap and make it di�cult to
move. Tobramycin dexamethasone eye ointment was injected into the upper and lower lacrimal
punctums respectively, Avitene Micro�brillar Collagen Hemostat Flour (C. R. Bard, Inc, United States) was
mixed with normal saline, and the reconciled Avitene Micro�brillar Collagen Hemostat Flour was used to
�ll the ostium and nasal cavity (Fig. 1B),

Surgical technique of control group (group B): after anesthesia, the lacrimal probe enters from the lower
lacrimal punctum until the mucosa at the original ostium moves with the probe under nasal endoscopy,
and a "+" incision is made at the top of the mucosa. The bone biting forceps began to bite off the mucosa
at the ostium along the center of the "+" incision and remove the scar tissue at the center. Until the
lacrimal probe can smoothly enter the ostium from the lacrimal punctum, take out the lacrimal probe,
continue to expand the aperture of the ostium, and make an ostium of about 5-6mm. Tobramycin
dexamethasone eye ointment was injected into the upper and lower lacrimal punctums respectively.
Avitene Micro�brillar Collagen Hemostat Flour was mixed with normal saline, and the reconciled Avitene
Micro�brillar Collagen Hemostat Flour was used to �ll the ostium and nasal cavity.

Postoperative disposition: the patients were given levo�oxacin eye drops for 1 month, 0.02% �uoromilone
eye drops for 2 weeks, 1% tiolozolin hydrochloride nasal spray for 1 months. Pay close attention to the
bleeding in nasal cavity and inner canthus postoperative, and follow up to 6 months after surgery.
Lacrimal duct irrigation test and nasal endoscopic examination were performed at 2 weeks, 1 month, 3
months and 6 months after surgery. The patency and growth of ostium were observed, and the formation
of granulation tissue within 5mm around ostium, the formation of scar hyperplasia and postoperative
curative effect were recorded.

The successful surgery was de�ned as the ostium opening , and the patient had no symptoms of tears
and pus. Surgical failure was de�ned as any of the following: (1) the symptoms of epiphora were not
signi�cantly relieved; (2) Lacrimal duct �ushing is not unobstructed or there is more re�ux, and even the
re�ux is accompanied by secretion and ostium closure.

Statistical analysis were performed with SPSS version 26.0 (SPSS Inc., Chicgo, IL). Chi-Square test, t-test
or Mann-Whitney U test was used for comparison of date. Results were considered signi�cant at P 0.05.
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Results
Excluding the incomplete follow-up data of 3 patients (3 eyes), 44 patients (48 eyes) were included in the
comparative analysis, including 26 eyes in group A and 22 eyes in group B. There was no signi�cant
difference in gender, eye type, age and course of disease between the two groups (P 0.05) (Table 1).

During the 6-month follow-up ((Fig. 2A~D), there were 4 eyes with complete atresia of ostium in group A,
of which 1 eye was caused by excessive granulation tissue aggregation and adhesion, 2 eyes were
caused by excessive scar hyperplasia at the ostium, 1 eye was caused by the obstruction of ostium by
hyperplastic granulation tissue and scar. The success rate of surgery was 84.62% (22/26). In group B,
there were 10 eyes with complete atresia of ostium, of which 3 eyes were caused by excessive
granulation tissue aggregation and adhesion; 4 eyes were caused by excessive scar hyperplasia at the
ostium site, 3 eyes were caused by the obstruction of ostium by excessive hyperplasia of granulation
tissue and scar, and the success rate of surgery was 54.55% (12/22). There was signi�cant difference
between the two groups (c2 = 5.215, P = 0.022 < 0.05) (Table 2 and table 3).

 

Table 1  general charactieristics of two groups

Groups Eyes Gender eyes Eye type
eyes

Age years

Mean±SD

Course of disease
months

Median(Q25 Q75)Male Female Left Right

Group A 26 1 25 15 11 55.42±12.22 24.0

(10.5 42.0)

Group B 22 3 19 10 12 55.82±9.35 12.0

(6.0 24.0)

Inspection
value

  c2=1.495 c2=0.715 t=-0.124 Z =-1.022

P value   0.320 0.563 0.902 0.307

Note  Group A EE-CAR Group B EE-OO

Table 2  The curative effect of the two groups at 6 months postoperatively
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Groups Eyes Success eyes, % Fail eyes, %

Group A 26 22 84.62% 4 15.38%

Group B 22 12 54.55% 10 45.45%

c2 value 5.215

P value 0.022

Note  Group A EE-CAR Group B EE-OO

Table 3  Cause analysis of ostium atresia postoperative

Groups Granulation Tissue
formation eyes

Scar
hyperplasia
eyes

Granulation tissue formation with scar
hyperplasia eyes

Group
A

1 2 1

Group
B

3 4 3

Note  Group A EE-CAR Group B EE-OO

Discussion
EE-CAR, as the name suggests, the opening of the common canaliculus needs to be completely opened
and directly exposed to the nasal cavity. But, for patients without the structure of the common
canaliculus, the opening of the upper and lower lacrimal canaliculi in the lacrimal sac area needs to be
exposed [19]. Because the lacrimal sac is a wedge-shaped membranous sac, the upper end is the blind
end, which is wide and the lower end is narrow, the opening of the common canaliculus or lacrimal
canaliculi in the lacrimal sac area is directly exposed to the nasal cavity. As far as the EE-CAR is
concerned, its incision is the wide sac near the blind end of the lacrimal sac, which reduces the
compression and restriction of the lacrimal sac mucosal �ap on the spatial structure of the ostium [20-
21].

In EE-DCR surgery, nasal mucosa and lacrimal sac mucosa needs to be cut and anastomosed, and the
ostium �nally presents a closed state, that is, failure. For the patients who have undergone DCR and
�nally closed the ostium, on the one hand, the mucosa of the surgery area is different from that of normal
patients who have not been operated, on the other hand, such patients can be classi�ed into the category
of recurrent constitution. As we all know, the formation of a perfect ostium requires the joint action of
mucosa and bone [11,18]. Studies have pointed out that when the bone pore is too small or the bone
window is low during EE-DCR, the Rosenmüller valve is not exposed, resulting in insu�cient ostium
space. At this time, the produced ostium stoma is very prone to atresia [22-23]. In the face of patients with
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recurrent lacrimal duct obstruction, we need to consider whether the patient's previous ostium needs to be
improved and special treatment. Although such patients may be more prone to tissue adhesion and
hyperplasia than ordinary people, if su�cient space and external conditions can be given to the ostium
during reoperation, the recurrence rate will be reduced. The full opening of lacrimal sac cavity is the key to
the success of reoperation in patients with atresia of rhinostomy ostium.

The EE-CAR in this study can be understood as a high-position EE-DCR, which not only exposed the
common canaliculus, but also exposed the Rosenmüller valve. Because the upper part of the lacrimal sac
is fully exposed, the "lacrimal sac pump" may suffer some damage, but this range does not affect the
lacrimal canaliculi, so the lacrimal canaliculi pump and lacrimal canaliculi siphon will not be affected. At
the same time, tear drainage functions such as gravity and air convection can still have a certain impact
on tear excretion. Therefore, the EE-CAR will not have a great impact on the overall lacrimal duct pump
function [22,24]. On the contrary, due to the expansion and high opening of the bone window, it gives
su�cient growth and healing space for the ostium, which can indirectly reduce the extrusion and
adhesion between the mucosa at the ostium, and reduce the granulation tissue stimulated by tissue
adhesion [4,25]. On the other hand, in this study, the scar tissue at the original ostium was fully removed
during the EE-CAR. The newly made mucosa at the ostium was mostly taken from the tissue at the top of
the lacrimal sac. There was no obsolete scar tissue in the mucosa, which greatly reduced the risk of
abnormal hyperplasia or poor healing of the newly made ostium �ap stimulated by the obsolete scar
tissue. In group B, the original ostium was cut. Although some scar tissue was also removed, the
completed ostium was surrounded by the residual obsolete scar tissue at the original ostium. Although
the short-term curative effect was acceptable, after a period of tissue repair and healing, the mucosa at
this site will proliferate a physiological structure different from the normal mucosa, it’s very easy to make
the ostium locked again. Moreover, directly reopening the ostium at the original ostium did’t correct the
possible de�ciencies in the shape or spatial position of the original ostium (Fig. 2D). If the bone window
is not open enough or the spatial position is too low, it will still restrict the growth of the ostium again,
greatly increasing the risk of recurrence.

Conclusion
In summary, the EE-CAR in the treatment of patients with small lacrimal sac remnant after EE-DCR due to
ostium atresia has a really curative effect. Compared with simple ostium incision, it can signi�cantly
improve the success rate of reoperation in patients with EE-DCR failure, with signi�cant curative effect,
and has a certain value of clinical application.
A
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Figures

Figure 1

EE-CAR right eye

A The probe enters the lacrimal sac area horizontally from the upper and lower lacrimal punctum B
Avitene Micro�brillar Collagen Hemostat Flour was used to �ll the ostium and nasal cavity
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Figure 2

Various types of ostium postoperatively

A No epithelialization of ostium B epithelialization of ostium C ostium atresia in group A D the low -
position ostium was closed by purulent secretion in group B
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