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Objectives. Endonasal dacryocystorhinostomy (DCR) is a well-established treatment method in patients with nasolacrimal
duct obstruction. However, there are a few reports about the overall management of failed endonasal DCR. We inves-
tigated the causes and management strategies of failed endonasal DCR.

Methods. This retrospective review included 61 patients (61 eyes) who had undergone revision surgery by the same sur-
geon after failed endonasal DCR between January 2008 and December 2012. The appropriate revision method was
determined after analysis of the etiology of failure by the fluorescein dye disappearance test, nasal endoscopy, lacri-
mal irrigation, and probing. The criteria for success of the revision surgery were defined by the passage of fluid with-
out resistance upon lacrimal irrigation and normalization of the tear meniscus height.

Results. The mean duration between the primary endonasal DCR and revision surgery was 15.3 months. The average fol-
low-up period after revision surgery was 12.2 months. The most common cause of endoscopic revision surgery was
membranous obstruction. Endoscopic revision surgery was performed in 48 patients, while lacrimal silicone tube in-
tubation under endoscopy was performed in 13 patients. The most common indication for lacrimal silicone tube intu-
bation was functional epiphora. The overall success rate of the revision surgery was 89%.

Conclusion. The most common cause of failed endonasal DCR was membranous obstruction. When patients with failed en-
donasal DCR presented at the clinic, it is important to identify the cause of the failure. Revision surgery could in-

crease the final success rate of endonasal DCR.
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INTRODUCTION

Endonasal dacryocystorhinostomy (DCR) is used to treat lacri-
mal drainage system obstructions using a nasal approach with
an electrical burr [1]. The overall success rate of endonasal DCR
is reported to range from 80% to 95% [2].

Endoscopic DCR has many advantages over external DCR; it
ensures no external scar formation on the skin of the eyelid, di-
rect visualization of the nasal anatomy, and preservation of the
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medial canthal tendon for the lacrimal pump function. Endo-
scopic DCR is currently a well-established treatment method in
patients with nasolacrimal duct obstruction. However, endo-
scopic DCR only has a short history of widespread use. Conse-
quently, management protocols for failed endonasal DCR have
yet to be established for surgeons performing endoscopic DCR.
Some surgeons could try to solve the failed endonasal DCR in
its degree. As such, there are only a few reports on the manage-
ment of failed endonasal DCR, and these can be divided into
two groups: endoscopic revisional surgery group [3,4], and func-
tional epiphora group [5,6]. To date, there are a few reports
about the overall management of failed endonasal DCR. There-
fore, in the present study, we have evaluated the cause of failed
endonasal DCR and investigated methods for the overall man-
agement of failed endonasal DCR. Our study would be helpful
for surgeons planning the management of failed endonasal DCR.
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MATERIALS AND METHODS

Study design

This study involved the retrospective evaluation of 61 eyes (61
patients) who had undergone revision surgery to treat the failed
endonasal DCR by one surgeon (JWJ) at Kim’s Eye Hospital
between January 2008 and December 2012. The primary endo-
nasal DCR had been performed by other several surgeons. In
order to investigate the cause of failure, the surgeon performed
lacrimal irrigation, probing using a Bowman probe, fluorescein
dye disappearance test, and nasal endoscopy. Dacryocystogra-
phy was not performed. Failed endonasal DCR was defined by
the discovery of closed nasal ostium upon nasal endoscopy, no
fluorescence in the nasal cavity with the fluorescein dye disap-
pearance test, or complaint of functional epiphora after tube re-
moval. Functional epiphora was defined by the presence of an
appropriately sized and good-opened nasal ostium and the pas-
sage of fluid without resistance upon lacrimal irrigation, but
with complaints of symptoms of epiphora and an increased tear
meniscus height (TMH). The patients showed no signs of dry eye
syndrome, such as punctate corneal erosion, filament, and
foamy tear meniscus, or meibomian gland dysfunction, such as
telangiectasia, erythema, notching, and hyperkeratinization in
the eyelid. Revision surgery was broadly divided into two cate-
gories based on the cause of failure: endoscopic revision surgery
and lacrimal silicone tube intubation. Because this study was a
retrospective medial record review, no Institutional Review
Board approval was necessary. The study adhered to the tenets
of the Declaration of Helsinki.

Surgical techniques

Endoscopic revision surgery was performed in patients who did
not show nasal ostium under nasal endoscopy. In cases with
membranous obstruction of the nasal ostium, the membrane
was removed using a diode laser. If the membranous obstruction
of the nasal ostium was accompanied by canalicular obstruction,
the canalicular obstruction was opened using a trephine, follow-
ing which membranectomy was performed under nasal endos-
copy using a diode laser. In patients with nasal ostium obstruc-
tion by granuloma or synechia formation, removal of the granu-
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= The most common cause of failed endonasal dacryocystorhi-
nostomy (DCR) is membranous obstruction.

= Lacrimal silicone tube intubation is effective treatment meth-
od for functional epiphora.

= It is important to identify the cause of the failure to treat the
failed endonasal DCR.

= Appropriate revision surgery might increase the final success
rate of endonasal DCR.

loma or synechiolysis was performed under nasal endoscopy. In
all endoscopic revision surgeries, the lacrimal silicone tube was
inserted after making the nasal ostium.

Lacrimal silicone tube intubation was performed in patients
who showed nasal ostium under nasal endoscopy. Patients with
functional epiphora were intubated with a lacrimal silicone tube
through the good-opened nasal ostium under nasal endoscopy.
If canalicular obstruction was revealed in patients with good-
opened nasal ostium upon probing with the Bowman probe, the
canalicular obstruction was opened by trephination using a tre-
phine, following which the lacrimal silicone tube was inserted.

Postoperative care differed according to the revision proce-
dure. After endoscopic revision surgery, each patient was pre-
scribed oral antibiotics, antibiotic eye drops (0.1% levofloxacin),
and steroid eye drops (0.1% fluorometholone). Patients were
instructed to use 0.02% Mitomycin C (MMC) eye drops for 5
days, and instructed to use a steroid nasal spray and irrigate na-
sal cavity using normal saline. At every visit, endoscopic nasal
examination and dressing were performed. The silicone tube
was removed 3 months after surgery. For the patients with sili-
cone tube intubation, each patient was prescribed oral antibiot-
ics, antibiotic eye drops (0.1% levofloxacin), and steroid eye
drops (0.1% fluorometholone). The silicone tube was removed 6
months after intubation. All patients were followed up at least
1-month after tube removal.

Success of the revision surgery was defined by the passage of
fluid without resistance upon lacrimal irrigation, absence of
epiphora symptom, and normalization of the TMH at the last
follow-up visit.

RESULTS

Of the total 61 patients, 46 were female (75%) and the overall
mean age was 54 years. Twenty eight patients were operated
upon the right side and 33 on the left side. The mean interval
between the primary and revision surgeries was 15.3 months.
The average follow-up period after revision surgery was 12.2
months. The average follow-up period was 11.2+5.2 months in
endoscopic revision surgery group and 16.4+5.9 months in lac-
rimal silicone tube intubation group. The overall mean preopera-
tive and postoperative TMH values were 3.38+0.61 mm and
1.151+0.44 mm, respectively. In the group of patients whose re-
vision surgery was successful (i.e., the success group), the preop-
erative and postoperative TMH values were 3.4440.57 mm and
1.001+0.23 mm, respectively; the postsurgical TMH change in
this group was significant (P<0.001). In the group of patients
whose revision surgery failed (i.e., the failure group), the preop-
erative and postoperative TMH values were 2.86+0.49 mm and
2.29+0.88 mm, respectively; the postsurgical TMH change in
this group was not significant (P=0.103) (Table 1).

Cause of failed endonasal DCR was divided into two groups—



Table 1. Patient demographics and characteristics
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Table 2. Causes of failed endonasal dacryocystorhinostomy

Characteristic Value Cause No. (%)
Age (yr) 54+10 Anatomical failure
Gender Nasal opening obstruction
Male 15 (25) Membranous obstruction 31(51)
Female 46 (75) Membranous obstruction with canalicular obstruction 12 (20)
Side of surgery Granuloma formation 4(7)
Right 28 (46) Synechiae formation 1(2)
Left 33 (54) Intact nasal opening
Preoperative tear meniscus height (mm) Canalicular obstruction with good-opened nasal ostium 4(7)
Among the entire study population 3.38£0.61 Functional failure
In the success group 3.44+0.57 Functional epiphora 9 (15)
In the failure group 2.86+0.49
Postoperative tear meniscus height (mm) Table 3. Success rates of revision surgery after failed endonasal
Among the entire study population 1.15+0.44 dacryocystorhinostomy
In the success group 1.00+0.23
In the failure group 2294088 Cause Success rate (%)
Follow-up period after surgery (mo) 122480 Endoscopic revision surgery 43/48 (90)
Duration between previous operation and 15.3+13.6 Membranous obstruction 27/31(87)
revision surgery (mo) Membranous obstruction with canalicular 1112 (92)
Values are presented as number (%) or mean  standard deviation. obstruction .
Granuloma formation 4/4 (100)
one is anatomical failure, while the other is functional failure. Laiﬁr;:;h;?ii;z;ﬁjzznintubation 11/11/; E;g?)
Anatomical failure was divided into two categories based on na- Functional epiphora 819 (89)
sal endoscopic findings. The most common cause of anatomical CanalioulEr chsinusian 3/4 (75)
failure was membranous obstruction in the nasal ostium (31 pa- Total revision surgery 54/61 (89)

tients; 51%); the other causes included membranous obstruc-
tion of the nasal ostium with canalicular obstruction (12 pa-
tients; 20%), granuloma formation in the nasal ostium (4 pa-
tients; 7%), and synechiae formation in the nasal ostium (1 pa-
tient; 2%). These patients did not show the nasal opening under
nasal endoscopy. Four patients (7%) showed canalicular ob-
struction with good-opened nasal ostium under nasal endosco-
py.And 9 patients (15%) showed functional failure (Table 2).

The success rate of revision surgery was 89% (54 patients).
The success rate of the endoscopic revision surgery was 90%
(43/48 patients), while that of lacrimal silicone tube intubation
was 85% (11/13 patients). The success rate according to the
cause of failed endonasal DCR were as follows: membranous
obstruction in the nasal ostium (27/31 patients; 87 %), membra-
nous obstruction of the nasal ostium with canalicular obstruc-
tion (11/12 patients; 92%), granuloma formation in the nasal
ostium (4/4 patients; 100%), synechiae formation in the nasal
ostium (1/1 patient; 100%), functional epiphora (8/9 patients;
89%), and canalicular obstruction with good-opened nasal osti-
um (3/4 patients; 75%) (Table 3).

DISCUSSION

In this study, we achieved an overall success rate of 89% in revi-
sion surgery by one surgeon. Previously reported success rates
of endoscopic revision surgery ranged from 60% to 94% [7-15].

However, the criteria for success differed among the studies, and
not all of the studies considered both anatomical and functional
criteria for the success of surgery.

The cause of failed endonasal DCR is multifactorial, with the
most common cause being granuloma in the nasal ostium due
to excess scar tissue formation during the wound healing pro-
cess. In addition, adhesion of the nasal ostium with the middle
turbinate or the nasal septum, and common canalicular obstruc-
tion are known to cause failure of endonasal DCR [4]. In our
study, membranous obstruction of the nasal ostium (51%) were
most common cause of failure of endonasal DCR, followed by
membranous obstruction of the nasal ostium with canalicular
obstruction (20%), functional epiphora (15%), granuloma for-
mation in the nasal ostium (7 %), canalicular obstruction with
good-opened nasal ostium (7 %), and synechiae formation in the
nasal ostium (2%).

The healing process is known to play an important role in the
failure of endonasal DCR. Jordan et al. [16] reported that sup-
pression of reepithelialization during the healing process can in-
duce an inflammatory response as well as an excessive prolifera-
tion of capillaries that eventually form a pyogenic granuloma.
This becomes a vicious cycle because of the inhibition of reepi-
thelialization by the pyogenic granuloma. In the present study,
we analyzed patients with granuloma formation around the na-
sal ostium (13 patients; 21%) before reoperation; of the 13 pa-
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tients, 11 patients underwent reoperation because of membra-
nous obstruction of the nasal ostium, and 1 patient each under-
went reoperation because of granuloma formation in the nasal
ostium and membranous obstruction of the nasal ostium with
common canalicular obstruction. These results suggest that gran-
uloma formation around the nasal ostium after primary endo-
nasal DCR might be associated with the failure of primary en-
donasal DCR.

In our study, we analyzed the causes for reoperation of 43 pa-
tients according to the area of obstruction before the primary
surgery; in patients with nasolacrimal duct obstruction, mem-
branous obstruction of the nasal ostium accounted for 76 %
(19/25 patients), granulation formation in the nasal ostium for
12% (3/25 patients), and canalicular obstruction for 12% (3/25
patients) of the cases. In patients who presented with common
canalicular obstruction in primary surgery, the causes for reop-
eration are as follows: membranous obstruction of the nasal os-
tium accounted for 80% (8/10 patients) and common canalicu-
lar obstruction for 20% (2/10 patients). In patients who showed
canalicular obstruction before the primary surgery, the causes
for reoperation included canalicular obstruction (63%; 5/8 pa-
tients), membranous obstruction of the nasal ostium in (25%;
2/8 patients), and common canalicular obstruction (13%; 1/8
patients). The cause of failure of endonasal DCR seems to be as-
sociated with the area of obstruction before the primary surgery.
However, we could not statistically analyze this correlation be-
cause of the small number of patients for whom the area of ob-
struction was known before the primary endonasal DCR. Fur-
ther evaluation is required to determine the exact relationship
between the cause of failure and the area of obstruction before
primary endonasal DCR.

We prescribed the postoperative application of 0.02% MMC
eye drops to all of the patients after the endoscopic revision sur-
gery. MMC has been widely used in ophthalmic surgery for the
prevention of granuloma formation. Several controlled studies
have investigated the efficacy of MMC in the enhancement of
the success of primary or revisional endonasal DCR [17-19].
The use of MMC could inhibit scarring and the formation of
granulation tissue around the nasal ostium. In our hospital, the
patients who underwent primary endonasal DCR were pre-
scribed 0.02% MMC eye drops to inhibit granuloma formation
around the ostium.

Endoscopic revision surgery aids the direct visualization of
the site of any type of obstruction and helps ensure the appro-
priate size and position of the nasal ostium. Surgeons commonly
perform endoscopic revision surgery to remove membranes and
scar tissues by two methods. The first method is the same as the
primary endoscopic DCR technique [5], and the second method
involves the use of diode lasers, similar to the technique applied
in the present study [20]. A few studies [21,22] have shown that
DCR using diode laser is effective and has the shortest surgical
time, with success rates similar to those of external or endonasal

DCR. Surgery using diode laser is a simple, rapid, and bloodless
method for revision surgery to remove the cause of obstruction
of the nasal ostium. A diode laser is a semiconductor that con-
verts electrical energy into light energy that is mainly absorbed
by the soft tissues. The use of diode lasers avoids damage caused
by beam escape to the adjacent structures such as the canalicu-
lus, which makes it safer compared to the other lasers; it also
has the ability to cut tissue and perform coagulation and hemo-
stasis [23].

The key to successful endoscopic revision surgery is creating
an appropriate-sized and accurately positioned nasal ostium and
a healthy lacrimal sac mucosa. An appropriate-sized and opti-
mally located nasal ostium ensures complete exposure of the
lacrimal sac and intraoperative visual assessment of the com-
mon canalicular patency. Healthy lacrimal sac mucosa can en-
courage the normal healing processes of the nasal ostium and
help tear flow to the ostium. This was confirmed by manometric
measurements in a lacrimal sac pressure study [24], which con-
cluded that the lacrimal pump remains functional after DCR,
however, the suction power might decrease in the fibrotic lacri-
mal sac, leading to epiphora.

In the patients with functional epiphora, we inserted a lacri-
mal silicone tube and achieved a success rate of 89% (8/9 pa-
tients) in the revision surgery. Although the exact cause of func-
tional epiphora is unclear, several studies have investigated its
potential causes. For instance, in one study [25], magnetic reso-
nance imaging dacryocystography was used to evaluate the sig-
nal intensity at the site of the nasal ostium after instillation of ar-
tificial tears into the conjunctival sac before and after blinking;
the results revealed that patients with functional epiphora
showed reduced post-blinking signal intensities. This result im-
plies a defect in the lacrimal pump function. Another study [26]
reported increased fluorescein transit time from the conjunctival
sac to the nasal ostium in patients with functional epiphora. Cur-
rently, there are no known methods to enhance the lacrimal
pump function; however, lacrimal silicone tube intubation is
known to encourage lacrimal pump function. The exact mecha-
nism by which lacrimal silicone tube intubation relieves epiphora
is unclear. Kim et al. [5] proposed the theory the following theo-
ry to explain the effect of the silicone tube on the lacrimal
pump: first, the silicone tube controls the punctual position and
enhances lacrimal pump function; second, the small canaliculi
might act as capillary tubes, and the capillarity tends to be strong
in patients who exhibit the narrow capillary phenomenon.

In our study, the mean follow-up period was 12.2 month;
since the standard deviation was 8 months, the follow-up period
varied greatly among the patients. This variation could be ex-
plained by two factors. First, the minimum follow-up period var-
ies according to the revision surgery method. The follow-up pe-
riod for endoscopic revision surgery is at least 4 months, while
that for lacrimal silicone tube intubation is at least 7 months. In
our study, average follow-up period was 11.2+5.2 months in



endoscopic revision surgery and 16.4+5.9 months in lacrimal
silicone tube intubation. It was not a short period if we checked
follow-up period in each operation. The second factor was that,
in the present study, patients who were satisfied with the surgery
did not visit the hospital for follow-up despite having appoint-
ments for the same. Moreover, patients with symptoms of
epiphora could easily visit the hospital without the need for an
appointment because of good accessibility to the hospital.

All of the patients who underwent endoscopic revision sur-
gery in the present study were inserted with silicone tubes.
Many surgeons agree that the use of silicone tubing in primary
DCR has both pros and cons. Among recently published studies,
most have reported no advantage of the use of silicone tubing in
primary DCR [27,28], while some have reported negative ef-
fects of the use of silicone tubing on the surgical outcome of pri-
mary DCR [29]. However, there have been no reports on the
role of silicone tubing in endoscopic revision surgery. We as-
sumed that the possibility of obstruction of the nasal ostium by
granuloma caused by lacrimal sac fibrosis was higher in endo-
scopic revision surgery compared to primary DCR, especially in
patients who showed obstruction of the nasal ostium by granu-
loma after the primary DCR. Therefore, we believed that sili-
cone tubing would help maintain the osteotomy site during the
healing process. Moreover, even if granulation tissue was found
to have formed during the follow-up period because of the sili-
cone tubing, we could have removed the tissue easily in an out-
patient clinic while still maintaining the osteotomy site. Further
study about the effect of silicone tubing in endoscopic revision
surgery is required.

The limitations of our study include its retrospective design
and the fact that we did not evaluate other factors affecting lac-
rimal tear flow, such as lid laxity and conjunctivochalasis. In
case patients with failed endonasal surgery present with these
factors, and they are corrected, the success rate of revision sur-
gery might increase further. Further studies investigating the fac-
tors that affect lacrimal tear flow are required.

In conclusion, membranous obstruction is the most common
cause of failed endonasal DCR. The overall success rate of the
revision surgeries in our study was 89%. Additionally, our re-
sults indicate that lacrimal silicone tube intubation is an effective
treatment procedure for patients with functional epiphora. In
patients with failed endonasal DCR, it is important to identify
the cause of surgical failure, because surgeons should decide the
method for revision surgery on the basis of this cause. An appro-
priate revision surgery might increase the final success rate of
endonasal DCR.
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