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Silicone Intubation with or without Balloon
Dacryocystoplasty in Acquired Partial Nasolacrimal

Duct Obstruction

ISABEL BLEYEN, WILLEM A. VAN DEN BOSCH, DAGMAR BOCKHOLTS, PAUL MULDER,
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PURPOSE: To examine if the addition of (antegrade)
alloon dacryocystoplasty to bicanalicular silicone intu-
ation affects the success rate in adults with incomplete
asolacrimal duct (NLD) obstruction.
DESIGN: Prospective, randomized trial.
METHODS: Seventy eyes of 70 patients with incomplete
LD obstruction and severe epiphora (Munk score

rade 3 or 4) were treated randomly with dacryocysto-
lasty (Lacricath) and silicone intubation (Ritleng; n �
5, group 1; mean age, 54.4 years; standard deviation
SD], 11.8 years) or silicone intubation alone (n � 35,
roup 2; mean age, 53.5 years; SD, 13.1 years; P > .05).
he silicone tubes were removed after, on average, three
onths. At the visit, we assessed the grade of epiphora
sing the Munk score. Complete success was defined as
unk score of 0 or 1, partial success was defined as
unk score of 2, and failure was defined as Munk score

f 3 or 4. Long-term Munk scores were obtained through
telephone survey nine to 76 months after surgery

mean, 43.4 in group 1 and 34.9 in group 2; P > .05).
RESULTS: Complete success was reported by 18 pa-

ients (52%) in group 1 and by 20 patients (57%) in
roup 2. Partial success was reported by one patient in
roup 1 and by one patient in group 2. No improvement
as reported by 15 patients (44%) in group 1 and by 14
atients (40%) in group 2. Differences between the two
roups proved to be not significant (P � .8, exact
hi-square trend test).
CONCLUSIONS: In our patients with acquired partial
LD obstruction, treatment with a combination of an-

egrade dacryocystoplasty and silicone intubation was not
ssociated with a higher success rate compared with
reatment with silicone intubation alone. (Am J Oph-
halmol 2007;144:776–780. © 2007 by Elsevier Inc.
ll rights reserved.)
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OMPLETE NASOLACRIMAL DUCT (NLD) OBSTRUC-

tion usually is treated with dacryocystorhinostomy
(DCR), with a reported success rate of more than

0%.1,2 In incomplete NLD obstruction, the choice of
reatment is less straightforward.2 Treatment with bicanal-
cular silicone intubation has been reported to yield success
n 25% of patients with NLD obstruction and in only 22%
fter long-term follow-up,3,4 but in these studies, no
istinction was made between complete and incomplete
bstruction. Recently, another noninvasive treatment
ethod, balloon dacryocystoplasty, has gained popularity,

specially for treatment of congenital NLD obstruction.5

everal studies on the efficacy of dacryocystoplasty in
dults with partial NLD obstruction report success rates
hat range from 25% to 90%.6–9 To our knowledge, no
rospective randomized study on the results of dacryocys-
oplasty combined with silicone intubation vs silicone
ntubation alone has been reported.

METHODS

ETWEEN APRIL 1, 2000 AND DECEMBER 31, 2005, WE INCLUDED

0 patients with severe epiphora and an acquired partial NDL
tenosis. All patients were treated randomly with bicanalicu-
ar silicone intubation combined with balloon dacryocysto-
lasty (n � 35, group 1) or bicanalicular silicone intubation
lone (n � 35, group 2). The mean age of patients was 54
ears in group 1 (standard deviation [SD], 11.8 years) and 53
ears in group 2 (SD, 13.1 years). Group 1 consisted of 31
emales and four males, and group 2 consisted of 27 females
nd eight males. The right side was affected in 12 patients in
roup 1 and in 12 patients in group 2. The left side was
ffected in 14 patients in group 1 and in 12 patients in group
. Both sides were affected in nine patients in group 1 and in
1 patients in group 2. If both sides were treated, only the left
as included for randomization. There was no significant
ifference in mean age, gender, or right or left side involve-
ent between the two groups (P � .05).
The severity of epiphora was evaluated subjectively

ccording to the scale proposed by Munk (Table).10

atients were included if they reported severe epiphora
Munk grade 3 or 4) that lasted at least three months.

artial stenosis of the NLD was considered to be present if

LL RIGHTS RESERVED. 0002-9394/07/$32.00
doi:10.1016/j.ajo.2007.07.030



t
c
d
o
s
p
F
d
t
t

e
S
b
p
i
o
e
p
w
o
d
n

●

f
t
X
s
a
n
c
c
U
w
3
s
u
t
p
c
i
i
a
t

b
p
c
c
p
M
t
t
l
p

●

i
t
s
A
o
r
e
C
p
d

I

F
i
t
b
a
s
d
f
d
c

V

he tear meniscus in the affected eye was clearly higher
ompared with that of the other eye and if the dye
isappearance test results were negative. In bilateral cases
f equal reported severity, we arbitrarily included the left
ide. Only patients who had evident tearing and had
ositive irrigation with reflux at syringing were included.
or the purpose of this study, we additionally performed a
igital subtraction dacryocystography (DCG) to confirm
he clinical diagnosis of a partial stenosis of the NLD and
o rule out the presence of dacryoliths.

Patients were excluded if they showed signs of pseudo-
piphora (any corneal staining with fluorescein, abnormal
chirmer I test results of less than 5 mm after five minutes,
lepharitis, or conjunctivitis), any eyelid or punctal mal-
osition, dacryocystitis, dacryolithiasis, or any sign of
nadequate tear pump functioning, such as inadequate
rbicularis oculi muscle function or scarring of the lower
yelid. We also excluded patients younger than 18 years,
atients with a history of lacrimal surgery, and patients
ith insufficient mental capacity. Informed consent was
btained of all participants. Patients in whom the intro-
uction of a balloon catheter, silicone tube, or both was
ot possible technically were not included.

SURGICAL PROCEDURE: All procedures were per-
ormed by the same surgeon (D.P.). Under general anes-
hesia, the nose was packed with cotton soaked in
ylometazoline 10 mg/ml. In group 1, the inferior and

uperior puncta were dilated. Probing was performed with
Bowman (no. 1) probe. Using the metal-to-metal tech-
ique, the presence of the probe in the inferior meatus was
onfirmed. The deflated lacrimal balloon catheter (Lacri-
ath; Atrion Medical Products, Birmingham, Alabama,
SA) was introduced into the superior canaliculus and
as advanced into the NLD to the floor of the nose. A
-mm diameter balloon with a 15-mm long working
egment was used in all cases. The catheter was advanced
ntil the superior mark on the catheter (15 mm proximal
o the beginning of the balloon) just reached the lacrimal
unctum, meaning the most advanced position of the
atheter in the NLD. The presence of the catheter in the
nferior meatus was confirmed, before the balloon was
nflated to a pressure of 8 bar for 90 seconds, was deflated,
nd then was inflated again for 60 seconds. After deflation,

TABLE. Epiphora Grading Scale According to Munk

0 No epiphora

1 Occasional epiphora requiring drying or dabbing less

than twice daily

2 Epiphora requiring dabbing two to four times daily

3 Epiphora requiring dabbing five to 10 times daily

4 Epiphora requiring dabbing more than 10 times daily

or constant tearing
he lower mark of the catheter (10 mm proximal to the i

SILICONE INTUBATION WITH OR WITHOUOL. 144, NO. 5
eginning of the balloon) was placed at the superior
unctum, and the inflation procedure was repeated. The
atheter was withdrawn only after the balloon was deflated
ompletely.11 Next, bicanalicular silicone intubation was
erformed, using the Ritleng system (P. Ritleng, Issy-les-
oulineux, France). The two silicone tubes were tied

ogether with a polypropylene 6-0 suture and was fixated
o the lateral wall of the nose.12 In group 2, bicanalicu-
ar silicone tube intubation, according to Ritleng, was
erformed directly after probing.

POSTOPERATIVE MANAGEMENT: The patients were
nstructed to use topical dexamethasone with gentamicin
hrice daily for two weeks. All patients were examined at
ix weeks and at approximately three months after surgery.
t examination, the Munk score was assessed and slicing

r extrusion was recorded. At three months, syringing was
epeated and tubes were removed. Long-term outcome was
valuated with a telephone survey using the Munk scale.
omplete success was defined as Munk grades 0 to 1,
artial success was defined as Munk grade 2, and failure was
efined as Munk grades 3 to 4.

RESULTS

N BOTH GROUPS, THE MEAN MUNK SCORE WAS 4 BEFORE

IGURE 1. Bar graph showing the comparison between epiphora
n patients with acquired partial nasolacrimal duct obstruction
hree months after treatment with either dacryocystoplasty com-
ined with silicone intubation (group 1) or silicone intubation
lone (group 2). The epiphora was graded according to the Munk
core: 0, no epiphora; 1, occasional epiphora requiring drying or
abbing less than twice daily; 2, epiphora requiring dabbing two to
our times daily; 3, epiphora requiring dabbing five to 10 times
aily; 4, epiphora requiring dabbing more than 10 times daily or
onstant tearing.
ntervention (SD, 0.2). At three months after surgery, the

T BALLOON DACRYOCYSTOPLASTY 777
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ean Munk score was 1.6 in group 1 (SD, 1.8) and 1.3 in
roup 2 (SD, 1.9; P � .6, Mann–Whitney U test; Figure 1).

munk at follow-up
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IGURE 2. Bar graph showing the comparison between epiphora
n patients with acquired partial nasolacrimal duct obstruction at
ong-term follow-up telephone survey after treatment with either
acryocystoplasty combined with silicone intubation (group 1) or
ilicone intubation alone (group 2). The epiphora was graded
ccording to the Munk score.

Munk at end of follow up 

0 1 2 3 4

Total

0 16 2 18

1 1 1

2 2 2 4

3

4 11 11

Group 1 Munk
at 3 
months

Total 18 1 15 34

0 18 1 1 1 1 22

1 1 1

2 1 11

3

4 1 10 11

Group 2 Munk
at 3 
months

Total 19 1 1 2 12 35

unk at 3 Months: Munk score at 3 months postoperatively. 

unk at end of follow-up: Munk score at long-term follow-up

elephone survey.  

IGURE 3. Chart showing the change in epiphora (according to
he Munk grading scale) in patients with acquired partial nasolac-
imal duct obstruction treated with either dacryocystoplasty com-
ined with silicone intubation (group 1, above) or silicone
ntubation alone (group 2, below) between three months after
urgery and the long-term follow-up telephone survey.
n group 1, one patient was lost to follow-up. At the g

AMERICAN JOURNAL OF78
elephone survey, the mean Munk score was 1.8 in group 1
SD, 2) and 1.6 in group 2 (SD, 1.9; P � .7; Figures 2 and
). Complete success was reported by 18 patients (52%) in
roup 1 and by 20 patients (57%) in group 2. Partial
uccess was reported by one patient in group 1 and by one
atient in group 2. Failure was reported by 15 patients
44%) in group 1 and by 14 patients (40%) in group 2. The
ifferences between complete success, partial success, and
ailure between groups 1 and 2 proved not to be significant
P � .8, exact Chi-square trend test).

Interestingly, in three patients for whom treatment
ailed in group 1, the outcome of syringing had changed
rom positive with reflux to positive without reflux. This
iscrepancy also was noted in seven patients in group 2.
he tubes were removed after approximately 12 weeks
fter surgery (mean, 12.2 weeks [SD, 5.5 weeks] in group 1
nd 11.5 weeks [SD, 5.6 weeks] in group 2).

No major complications were noted in either group.
light nasal bleeding was observed in four cases in group 1
nd in three cases in group 2, which resolved spontane-
usly. In group 1, two silicone tubes could not be retrieved
uring a removal attempt. In one case, the silicone tube
as removed early (after seven weeks) because of an
llergic reaction. In group 2, two silicone tubes fell out
fter one week and in one case the silicone tube could not
e retrieved. In one other case, the silicone tube had to be
emoved early (after five weeks) because of a slit-inferior
unctum.
Follow-up from the time of surgery ranged from nine to

6 months in group 1 (mean, 43.4 months; SD, 19.6
onths) and from 14 to 68 months in group 2 (mean, 34.9
onths; SD, 16.6 months; P � .1).

DISCUSSION

VARIETY OF NONINVASIVE TREATMENT METHODS THAT

im to restore patency mechanically have been proposed
or the treatment of incomplete NLD obstruction. Probing
as shown to have limited success of approximately 50% of
dult patients.13 The reported success rate of silicone
ntubation without concomitant balloon dilatation in
dults with NLD obstruction varies. Fulcher and associates
ound a 25% success rate after 15 months,3 and in a later
tudy, Connell and associates found only a 22% success
ate after seven years.4 These studies, however, did not
ifferentiate between complete and incomplete NLD ob-
truction. Another study reported a 59% complete success
ate after bicanalicular silicone intubation in adults with
ncomplete NLD obstruction.14 This is comparable with
ur findings, although different definitions of complete
uccess have been used.

Recently, dacryocystoplasty was introduced as an alter-
ative nonincisional treatment method for incomplete
LD obstruction. It may be performed through an ante-
rade or through a retrograde technique.6–9 The reported

OPHTHALMOLOGY NOVEMBER 2007
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uccess of dacryocystoplasty alone ranges widely, from 25%
o 50%6,8 to 90%.9,11 When (antegrade) dacryocystoplasty
as combined with silicone intubation, two studies showed
six-month success rate of 56% to 60% in patients with

ncomplete NLD obstruction.2,15 Kashkouli and associates
ecently compared endoscopically assisted balloon dacryo-
ystoplasty and silicone intubation with silicone intuba-
ion alone in adults in a retrospective nonrandomized case
eries.14 They found no difference in outcome between the
wo treatment methods (61% vs 54%).

Although different definitions of success were used,
ith a complete success rate of 52% for dacryocysto-
lasty combined with silicone intubation and 57% for
ilicone intubation alone, our results are in a similar
ange as those reported by Kashkouli and associates.14

ur data show that the addition of antegrade dacryo-
ystoplasty to silicone intubation does not improve the
uccess rate. However, our study was hampered by the
elatively small numbers of patients per group, which
imited the statistical power. Larger series may demon-
trate a difference. In addition, we used subjective
easurements (Munk score) in this prospective, ran-

omized study that compares two different methods of
reatment of patients with severe epiphora. The use of
he semiquantitative grading system for epiphora is not
ew.10 We chose the subjective Munk score as the main
utcome parameter because we consider it important
nd clinically relevant for a patient regardless of
hether a procedure leads to clearance of symptoms

uch as a tearing eye, rather than improvement of
atency of the lacrimal system. We believe its use as the
ain outcome parameter in this study is justified,
ecause several studies, including ours, have shown a c

Am J Ophthalmol 1996;121:304–309.

1

SILICONE INTUBATION WITH OR WITHOUOL. 144, NO. 5
iscrepancy between patency and clearance of symptoms
f tearing, at least in a subset of patients.9,15,16 In this
tudy, we found that the lacrimal system was patent in
0 of 16 patients with severe epiphora after treatment.
e performed only irrigation tests at three months after

urgery and not at long-term follow-up, when data were
ollected through a telephone survey. Therefore, the
greement between irrigation test results and Munk
cores at long-term follow-up was not studied. The
reoperative DCG was used for inclusion purposes and
o rule out dacryolithiasis and was not used as an
valuation parameter.

Although the reported success rate of silicone intuba-
ion with or without dacryocystoplasty is lower than that of
CR, it holds several advantages: instead of creating a
onphysiologic bypass of the NLD, the normal anatomic
athway is reestablished and the procedure is noninci-
ional.16 Furthermore, in our hands, the less invasive
ature of dacryocystoplasty allows for continuation of
nticoagulation and antiplatelet therapy without a signif-
cant risk of bleeding. Although silicone tubing may cause
omplications in itself,16 these proved relatively minor in
ur series. Dacryocystoplasty occasionally may prove im-
ossible because of the difficulty in introducing the cath-
ter in the narrowed NLD.

In conclusion, our findings suggest that dacryocysto-
lasty does not improve the results of silicone intubation in
he treatment of incomplete NLD obstruction. Further, our
esults with either dacryocystoplasty combined with sili-
one intubation or silicone intubation alone for this
ndication compare unfavorably with the reported out-

omes after DCR.1,2
HIS STUDY WAS SUPPORTED BY THE SWOO-FLIERINGA FOUNDATION, ROTTERDAM, THE NETHERLANDS. THE AUTHORS
ndicate no financial conflict of interest. Involved in design and conduct of study (W.v.d.B., D.P.); collection of the data and management (D.B., I.B.);
nalysis of the data (P.M.); interpretation of data (I.B., W.v.d.B., D.P.); preparation of the manuscript (I.B.); review of the manuscript (W.v.d.B., D.P.,
.M.); and approval of the manuscript (W.v.d.B., D.P.). This study was approved by the Institutional Review Board of the Rotterdam Eye Hospital.
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