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Clinical Outcome of Nunchaku-Style Silicone Tube Intubation in Patients with
Nasolacrimal Duct Obstruction
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The Institute of Vision Research, Department of Ophthalmology, Severance Hospital, Yonsei University College of Medicine, Seoul, Korea

Purpose: This study evaluated the long-term clinical outcomes of silicone tube intubation using a Nunchaku® (FCI Ophthalmics
Inc., Pembroke, MA, USA) tube in adult patients with epiphora.

Methods: A prospective study was conducted on 42 eyes in 32 patients who underwent silicone tube intubation with a
Nunchaku® tube between March 2023 and September 2023. Clinical manifestations, Munk scale scores, lacrimal syringing test
results, and tear meniscus height were assessed before and after surgery. Surgical success was defined as a Munk score of < 1.
Results: The mean age of the participants was 56.2 years. Preoperative lacrimal irrigation testing revealed partial obstruction in
29 eyes (69.0%), patent passage in 11 eyes (26.2%), and punctal stenosis in 2 eyes (4.76%). The mean operative time was 6.4
minutes for monocular procedures and 9.7 minutes for binocular procedures. At three months postoperatively, 33 eyes (78.6%)
in 28 patients achieved a Munk scale score of < 1. No significant differences were observed between the surgical success and
failure groups in terms of preoperative Munk scale scores, lacrimal syringing test results, or tear meniscus height. One patient
who underwent binocular surgery experienced worsening symptoms in both eyes postoperatively with associated punctal in-
flammation and granuloma formation necessitating early silicone tube removal. Slit punctum was observed in 17 eyes across 11
patients, six of whom underwent a snip procedure during surgery.

Conclusions: Silicone tube intubation using the Nunchaku-style tube is a relatively simple and effective treatment for nasolacri-
mal duct obstruction. However, an increased incidence of lacrimal punctum-related complications was observed compared to
previous studies, indicating the need for caution when performing the snip procedure concurrently.
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Table 1. Clinical characteristics of the patients at baseline

Characteristics Value

56.2 + 16.2 (21-80)
7:25 (21.2:78.8)
8:14:10 (25.0:43.8:31.2)
49.9 + 60.2 (2-240)

Age (years)

Sex (M:F)

Laterality (right:left:bilateral)

Symptom duration (months)

Operation time (minutes)
Monocular surgery 6.4 + 3.6 (3-16)

Binocular surgery 9.7 + 4.5 (5-20)

Preoperative irrigation test

Well passing 11 (26.2)

Partial passing 29 (69.0)

Not passing 2(4.8)
Preoperative Munk scale 33+ 1.1
Preoperative TMH (mm) 0.365 + 0.171

Values are presented as mean + standard deviation (range) or num-
ber (%).
M = male; F = female; TMH = tear meniscus height.

w2 Eole AEollAl 0.380 £ 0.194 mm, Ao 4]
0.437 + 0237 mm= -9-0J5} XJo]= Ho]x]| kFrp=0.511).
G A EEATRRE ABINE T F Al Fola
Aol SRIEA) erskek(Table 2). 44 Al AHGE £7]}
G A ool ATHE BASINS o AR RS
A AR BHe] Zolol EAAYES A AR v
= HuE o F - Abolof] SAA . [t Afol=
o1%]%] F9}rHTable 3).

S 4BEI AuE 29 slsy] Slat 2A2y
S|HEA oA TR FA Ao =}
(105 mm)9] ARE 27} 0.10 B|9te] p-valueE RO LY,
9] Mg TR il 2AAE SR Ao £ W
BE s A3EY $AXCE o3 duE Holx &
QFtH(Table 4).

Table 2. Comparison of patient factors between success and failure group

Variable Success Failure TS
(n = 33, 78.6%) (n=09,21.4%)

Age (years) 559 + 13.4 54.0 £23.0 0.561"
Duration (month) 47.6 £ 55.9 34.0 + 4.9 0.311"
Sex (male) 7(21.2) 5(55.6) 0.090"
Laterality (right) 13 (39.4) 5(55.6) 0.311°
Preoperative Munk scale 3.0+ 09 37+12 0.128
Postoperative Munk scale 0.1 +£0.2 43+ 1.0 < 0.001"
Preoperative TMH (mm) 0.380 + 0.194 0.437 + 0.237 0.511"
Postoperative TMH (mm) 0.226 + 0.128 0.537 £ 0.272 0.004"
Syringing test 1.000

Well passing 9 (27.3) 2(22.2)

Partial passing 22 (66.7) 7 (77.8)

Not passing 2(6.1) 0 (0.0)
Values are presented as mean + standard deviation or number (%).
TMH = tear meniscus height.
“p-value derived by Student’s r-test; 'Fisher’s exact test.
Table 3. Comparison of surgical factors between success and failure group

. Success Failure

Variable (n = 33, 78.6%) (n =9, 21.4%) p-value
105 mm tube 25 (75.8) 4 (44.4) 0.107"
Punctoplasty 17 (51.5) 7 (77.8) 0.258"
Preoperative social score 38+ 1.4 28 + 1.7 0.323"
Preoperative 33+20 47+ 1.6 0.110"
Lac-Q questionnaire
Postoperative social score 0.5+09 28 + 1.7 < 0.001"
Postoperative 0.5+0.38 52+ 1.7 < 0.001"

Lac-Q questionnaire

Values are presented as number (%) or mean + standard deviation.
*p-value derived by Student’s r-test; 'Fisher’s exact test
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Table 4. Logistic regression of surgical success

Variable Univariate _ Multivariate ]
Odds ratio (95% CI) p-value Odds ratio (95% CI) p-value

Age (years) 0.990 (0.943-1.039) 0.690

Duration (month) 1.018 (0.989-1.047) 0.224

Male gender 0.215 (0.045-1.022) 0.053 3.676 (0.727-18.591) 0.115

Laterality (right) 0.520 (0.117-2.304) 0.389

Preoperative Munk scale 0.531 (0.245-1.150) 0.109

Preoperative TMH (mm) 0.184 (0.004-8.025) 0.379

105 mm tube 0.256 (0.055-1.191) 0.082 2.979 (0.591-15.013) 0.186

Punctoplasty 3.294 (0.594-18.274) 0.173

Preoperative social score 1.362 (0.774-2.396) 0.284

Preoperative 0.790 (0.577-1.083) 0.143

Lac-Q questionnaire

CI = confidence interval; TMH = tear meniscus height.
*p-value derived by Logistic regression test.

Table 5. Comparison between complicated and non-complicated group

Variable Complicated Non-complicated value
(0 =22, 52.4%) (0 = 20, 47.6%) P

Age (years) 58.4 + 17.4 50.7 + 11.5 0.296°
Duration (month) 41.4 + 33.0 49.2 + 69.6 0.461"
Sex (male) 7 (31.8) 5(25.0) 0.738'
Laterality (right) 10 (45.5) 8 (40.0) 0.764"
Preoperative Munk scale 33+ 1.1 29+1.0 0.238"
Postoperative Munk scale 1.3 +2.1 0.6 £ 1.6 0.467"
Preoperative TMH (mm) 0.409 + 0.209 0.368 + 0.196 0.475"
Postoperative TMH (mm) 0.295 + 0.248 0.302 + 0.151 0.183"
Syringing test 0.433'

Well passing 6 (27.3) 5(25.0)

Partial passing 16 (72.7) 13 (65.0)

Not passing 0(0.0) 2 (10.0)
105 mm tube 14 (63.6) 15 (75.0) 0.514"
Punctoplasty 8 (36.4) 10 (50.0) 0.533"
Preoperative social score 39+1.5 31+14 0.418"
Preoperative 3.8 +2.1 34+19 0.849°
Lac-Q questionnaire
Postoperative social score 1.1+ 1.7 09+13 0.890"
Postoperative Lac-Q questionnaire 1.8 +2.3 1.0+22 0.700°
Values are presented as mean + standard deviation or number (%).
TMH = tear meniscus height.
“p-value derived by Student’s r-test; 'Fisher’s exact test.
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Table 6. Logistic regression of factors and punctual complica-
tions

Table 7. Comparison of operation time between conventional
and Nunchaku silicone tube

Univariate

Tube type Value p-value*

. 1 *
Variable Odds ratio (95% CI) _ p-value

1.011 (0.973-1.050)  0.588
1.001 (0.990-1.013)  0.800
1.400 (0.362-5.414)  0.626
1.250 (0.367-4.262)  0.721
1.457 (0.802-2.648)  0.216
2.328 (0.069-79.083)  0.638
1.714 (0.452-6.506)  0.428
1.750 (0.509-6.011)  0.374
1.188 (0.742-1.902)  0.472
0.966 (0.754-1.236)  0.781

Age (years)

Duration (month)

Male gender

Laterality (right)

Preoperative Munk scale

Preoperative TMH (mm)

105 mm tube

Punctoplasty

Preoperative social score

Preoperative Lac-Q
questionnaire

CI = confidence interval; TMH = tear meniscus height.
*p—value derived by Logistic regression test.
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Monocular operation

Ritleng tube (n = 15) 11.1 + 8.4 (6-38) 0.062

Crawford tube (n = 8) 13.9 £ 3.6 (9200 < 0.001
Nunchaku tube (n = 11) 6.4 £+ 3.6 (3-16)

Binocular operation

Ritleng tube (n = 11) 16.7 + 8.9 (9-42) 0.036

Nunchaku tube (n = 10) 9.7 + 4.5 (5-20)
Values are presented as mean + standard deviation (range).
*p—value derived by Student’s /-test.

AEEL Inatani et al.*e A2 AA & 884Y
72.2%, Kabata et al.”2 37§19 % 89%, Mimura et al.”’-&
1271Y & 83%% K3t vf Qlth E odloAs 44 3701
012 78.6% %2 7] B9} SARSE 2220 HIBS
& AT

ﬂ:rL | A Nunchaku Ag]Z3H8 AR23F -2 Ritleng
T % Pld OFo} 4r42o] U} Crawford Alg] =32 A}
AlZke] Auk Aw A QEFo] &
9A9ick. Ritleng 4222 of
= BAROR foF Aol
Nunchaku *E‘ AT o] &3 AL sHlEk] 2
t}. Nunchaku 2|22 7]&
stk HS e B8 B Ao

2817 ghot S TPyl THkSIa 54 AIRO] A

ok Hoh
fr r%

FHJ

rgi'rgi'ﬁr

. 32 1S
—L
4

1:)11

—t‘—“

—\(r‘
3:§r

o gy 22 oo 1o oo
o)

ox M

o i

ol v &3] vyt AeEids - 3 v
ST AESoEE FEd 9 EEAY EF, SolF, v
=8, B9 o, A= T4, 49 miEh #9E Sol YA
olt}. Inatani et al.'®& 424 & Wi 8.87)L7ke] Aa} T
Z 185%0A w23 I9F HAE RSkt 2 At
A e T 2700 F 172H40.5%) 4 =53] EFo]

v

ZE|Q o, ol e R *‘ﬂ{iﬁé AAT Hell=
F& T o7l A=

% 621(14. 3%)01]A1 2 }o] &0l o] Inatani et al.”
o] Wyl fARgH 9t o%% ghelgh 4= SISt Wi, 7]&
o] Alg|Egol| A &3] WAk AEEd olg dAf>
AR oForet.

EEY L AT HS 72 B 47E 0P o
71 S48l B el B BYAAAG el S v
S B 39 EREI FEAT OE A Eu)
Qo] F7bstol WASHE OE elA ek Rileng

ol



- fstotnfets|x| 2026 | 67 H

Alg]&Z oL}t Crawford A e]&#H] 72 0.64 mmeld]
813l Nunchaku 412|232 27 1.0 mm& ©f £tk Lee
et al” 9] AL 0.64 mm #7]2} 0.94 mm F7]9] A

223 AF¢] T AFE vwgsy), SEF g3 Ao
0.94 mm I ARE A] 15.8%, 064mm-‘—‘rA]—~9— Al 2.3%=
A Roie gort FAL e A8 B9 o &

8] Uehytth of# A2 & u] Nunchaku A 2] &3 ARE- A
o FAL Aoz Qs deEd waEav Wi Aol
npzo] AlSA w2 v gHZo| o 5] wWAE 4 ¢
= AoR gztech

Nakamura et al.”2] 917to| w}2wW Lacrifast (Kaneka
Co., Ltd., Osaka, Japan) “ﬂid"—lﬁﬂ AL A4 1.5 mm &
AR Al 5.6%, 1.0 mm T AR A] 5.9%0lA =B w1
sl =o] 2RSS T) Lacrifast (Kaneka Co., Ltd.) A2&
& Nunchaku 2283} FUg 477 H2aw o4
NS 7RG == Bl @Sl A9 RaEA] gt
Lacrifast 42232 Nunchaku A2]Z233} & Styrene-
isobutylene-styrene block copolymer?} polyurethane 22 2
Aol AAe] Ao] Eak B Ve TS W]
e wA & Qe 2%les ARG FARAEAL
%8 2% Nunchaku A2]2e] 29] ¥ IR A of
ghot Z9kTiFig. 1)

2 AtollA= 2o tol, S A% 717,
A Munk 9} ol w2 0|, 5 A SA
;(] 7(-]/\ }\]-_9-6‘]— El:l',] 71019,]. ._,_% 2] A -%]% o:]
= AF 5ot AR fogt Ade HolX

ox.
e

‘IE r
fa rﬁ

so T 4y
S 4y dn

H1s-

t}. Back et al.’¢] Lo A ThHS: BA Ajo| $x}¢]
7

ARG & A wELUIFE 21, WS hvh| 714
gup ZFuf Wz 7)7h ohEa B4 Al 23 A e A

TEAIHFE 2L 5 AT Al AlelolA 79
3t 2o]E Bl Ao 7 KW}, Park et al.® 2] o170

O3 IS Hol= Aos Busleir). ¥ Jung et al®
I} Han et al.*o] Aot TRe AR 4 A2

3_?\;_1— /\gi /\H7Lgr/}
= Aol At er F
A7E Bl A g2 7170 RIS wEste] 4
o] 9lrt. Kwon and Lee™ 2] ¢17toll A Aa]2uhiels
o] HEBL 524 T /Y0 77.7%, 19 T 75%, 34 o]
Zol|l= 51.6%% A7) 24 32 A] 27| oA Aog
Hugglon, o] Ao AlEZiidsS 37 4
JJr T Al ApEO] ot e & ARto] ol whet
Te9 JuEe] olAe AFS Kol 3 Hot g2 &
ZFg Fom A7|FAE 3 s tig $5A47)
28 Zlor AtrHh
ES 2 AtolA e A
AUAA 9 227 XE ety So] 2710l AA}
YE A Atk Aol Sty sEavRES
TS T2 YHS SRpoA 7| EA R AR IHE

or[r{

ol

(N
=

A
EEAUURE 9 £E
O

HF ir
o

o

Figure 1. Scanning electron microscope image of Nunchaku tube surface, according to different areas.
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