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The current study aimed to determine the efficacy of probing with adjunctive mitomycin 
C (MMC) as a treatment for nasolacrimal duct obstruction (NLDO) in adults and to 
study the association of probing success with demographic and obstruction 
characteristics. This was a prospective, randomized, double-blind, placebo-controlled 
trial including 140 patients (each with a unilateral NLDO) scheduled for nasolacrimal 
probing who were randomly assigned to receive MMC (0.2 mg/ml, 70 patients; group 
A) or placebo (normal saline, 70 patients; group B). Irrigation was carried out with 0.5 
cc of MMC (0.2 mg/mL) in the duct with a nasal pack for 10 minutes in group A. Patients’
postprobing epiphora was evaluated at 2 weeks and 1, 3, 6, and 9 months 
postoperatively. Probing was judged to be a success if there was no or mild watering 
for at least 9 months after the procedure. There were no significant differences between 
the two study groups in demographic characteristics or duration of the operation 
(p=0.062). The overall success rate of probing with MMC was 47/70 (67.1%), which was 
significantly higher than the success rate of the procedure with placebo (p=0.0027). 
When the sex of the patients was controlled for by logistic regression, a significant asso-
ciation between the failure rate of probing and increasing age was found in cases and 
controls (p=0.004 vs. p=0.006, respectively). No significant side effects of probing with 
MMC were noted after 9 months of follow-up. Administering MMC in a dosage of 0.2 
mg/mL during nasolacrimal probing significantly increased the success rate of probing. 
The failure rate of probing increased with age. A low dose of MMC is cheap, safe, and 
easily accessible; thus, it is recommended during nasolacrimal probing, especially in 
patients who refuse dacryocystorhinostomy surgery.

Key Words: Adult; Lacrimal duct obstruction; Mitomycin

This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial 
License (http://creativecommons.org/licenses/by-nc/3.0) which permits unrestricted non-commercial use, 
distribution, and reproduction in any medium, provided the original work is properly cited.

Article History:
received 12 February, 2015
revised 14 March, 2015
accepted 16 March, 2015

Corresponding Author:
Mohamed Amin Ghobadifar
Zoonoses Research Center, Medicine 
School, Jahrom University of Medical 
Sciences, 193, Motahari Avenue, 
Jahrom, Iran
TEL: +98-936-620-8078
FAX: +98-711-636-13-86
E-mail: amin_m505@yahoo.com

INTRODUCTION

　Nasolacrimal duct obstruction (NLDO) is a common dis-
order in adults that can lead to intermittent or constant 
tearing (epiphora), watery eye with blurred vision, and 
chronic or acute dacryocystitis.1 It is thought that in-
flammation and cellular debris with congenital, cicatricial, 
infectious, traumatic, idiopathic, neoplastic, involutional, 
or iatrogenic factors can lead to occlusive fibrosis in the na-
solacrimal duct.2-4 

　There are different surgical methods for NLDO treat-
ment. Although dacryocystorhinostomy is a common treat-
ment for NLDO, it is an invasive and bothersome procedure 
for patients. Probing was a common method until the 1920s 
and nowadays is a quick, cost-effective, simple, and safe al-
ternative with fewer complications than surgery. However, 
the major problem with probing is recurrent obstruction 
from further fibrosis and induced trauma.5,6

　Some topical ocular medications may inhibit fibroblast 
proliferation and are thus thought to be useful after NLDO 



20

Nasolacrimal Probing with Mitomycin C

FIG. 1. Participation flow chart.

surgical treatment. Mitomycin C (MMC) is a chemo-
therapeutic antibiotic that has been used as an adjunct to 
prevent recurrence after pterygium surgery and glaucoma 
surgery.7 Several studies have reported that topical MMC 
is effective in squamous cell carcinoma treatment,8 con-
junctival corneal intraepithelial neoplasia,9 primary ac-
quired melanosis,10 and conjunctival melanoma treatment.11 
Few studies have investigated the utility of MMC for lac-
rimal probing to treat NLDO. Although a preliminary 
study12 showed that MMC, as an adjuvant for nasolacrimal 
duct probing, can improve subjective and objective out-
comes, that study was done on only 32 patients and in-
cluded no control group for comparison. In this case, a com-
parative study with an adequately large sample size would 
have been needed to conclusively determine the effect of 
MMC as an adjunct for a nasolacrimal probing procedure. 
　Given this background, we performed the present study 
to confirm the effect of using a low dose of MMC as an ad-
junct for nasolacrimal duct probing to treat adults with pri-
mary and complete NLDO. We also aimed to determine the 
association of probing success with demographic and ob-
struction characteristics. 

MATERIALS AND METHODS

　The present study was a prospective, randomized, dou-
ble-blind, placebo-controlled trial performed in Peymanie 
and Motahari Hospitals, which are tertiary health care 

centers affiliated with Jahrom University of Medical 
Sciences, during April 2008 and December 2010. One hun-
dred seventy consecutive adult patients with unilateral 
NLDO who suffered from epiphora were referred to our 
center. A total of 140 patients aged 18 or older were enrolled 
in the study, as shown in Fig. 1. The study protocol was 
based on the tenets of the Declaration of Helsinki and was 
approved by the Institutional Review Board of the Jahrom 
University of Medical Sciences. We obtained the approval 
of the Ethics Committee of the hospitals before the study, 
and all participants gave their written informed consent. 
One hundred forty adult patients scheduled for nasolacri-
mal duct probing under local anesthesia were enrolled. 
Before the surgical procedure, all patients underwent a 
complete ophthalmologic examination. The diagnosis of 
NLDO was confirmed through the patient’s ophthalmic 
history, including the symptoms of discharge, epiphora, 
and chronic dacryocystitis. Diagnosis was also made by use 
of slit-lamp examination to rule out disorders of the ocular 
surface and by eyelid examination for possible laxity or 
misdirected lashes and proper closure. When needed, the 
tear break-up time, Schirmer I and II tests, Jones I test, 
or a fluorescein staining and dye-disappearance test were 
performed. Lacrimal irrigation with saline solution showed 
the location of the obstruction. We excluded patients with 
a previous history of surgical intervention, diabetes melli-
tus, eye trauma, nasal structural abnormalities, lacrimal 
system tumors, severe atrophic rhinitis, and acute or re-
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TABLE 1. Demographic and surgery characteristics of the two 
study groups of patients undergoing probing

Variable
Group A* 

(n=70)
Group B† 

(n=70)
p value

Sex (%)
    Female
    Male

  31 (44%)
  39 (56%)

  31 (44%)
  39 (56%)

0.155

Age (years)   49.91±5.23   48.16±6.74 0.088
Weight (kg)   74.64±3.61   75.35±2.89 0.201
Height (cm) 172.35±7.23 173.01±3.05 0.48
BMI   23.88±3.51   24.21±2.97 0.549
Duration of 
  operation (min)

  12.3±3.5   13.6±4.6 0.062

BMI: body mass index, *Group A: patients who were treated with
mitomycin C, †Group B: controls.

current dacryocystitis. We also excluded those with epi-
phora due to wind or cold, nasal cavity pathologies, eyelid 
deformities, congenital epiphora, or lacrimal pump dys-
function.
　One day before the operation, the patients were referred 
to centers for preoperative evaluation. They were regis-
tered to participate in the study in the order of referral by 
a nurse who was blinded to the study. Each patient selected 
a sealed envelope containing a number. The envelope was 
opened by an assistant who was also blinded to the study 
groups. Randomization was done by use of a computer-based 
random digit generator. According to the random number 
table, the sealed white and black boxes containing MMC 
and placebo, respectively, were received by each patient. 
Thus, the participants were randomly allocated to receive 
either MMC (Advacare, US) in a dosage of 0.2 mg/mL (70 
patients; group A) or matched placebo (normal saline; 70 
patients; group B) during the surgery. 
　All patients were visited to be informed about the study 
protocol and for pre-anesthetic assessment the day before 
the surgery. A surgeon who was blinded to the study proto-
col operated on all patients and the same anesthetic proto-
col was used for all patients. For all patients, the procedure 
was carried out under topical anesthesia induced with 0.5% 
tetracaine and adrenaline with lidocaine 2% for local in-
filtration (nasociliary, infratrochlear, and infraorbital 
blocks). Probing was carried out through the upper canal-
iculum with a Bowman 0- and 00- probe. The probe was 
pushed through by use of gentle pressure and was ad-
vanced to the point of obstruction. To stop possible bleed-
ing, the probe was held in the nasal cavity for 1 minute. 
Patency after probing was confirmed by syringing. In group 
A, irrigation was carried out by 0.5 cc of MMC (0.2 mg/mL) 
into the duct with a nasal pack for 10 minutes. We asked 
the patients not to swallow the solution, and water for gar-
gling was provided to clear any residual MMC. Then the 
ocular surface was irrigated with normal saline. In group 
B, irrigation was carried out by use of normal saline only. 
Patients were treated with antibiotic ointment and topical 
steroid (chloramphenicol) four times daily for a period of 
7 to 14 days. If patency was lost, the procedure was repeated 
2 months after the first treatment. 
　The patients were followed up at 2 weeks and 1, 3, 6, and 
9 months after the procedure. During every checkup, pa-
tency was confirmed by irrigation, and the patients were 
questioned concerning whether they had been free of wa-
tering for the purpose of subjective evaluation of improve-
ment. Slit-lamp examination of the caruncle, punctum, 
cornea, conjunctiva, iris, lens, and anterior chamber and 
nasal mucosa examination was done to look for side effects. 
The following four groups were used for patients’ post-prob-
ing epiphora: no watering, watering outdoors (mild water-
ing) only, indoors (moderate watering) watering, and se-
vere watering. If there had been no or mild watering for at 
least 9 months following the procedure, probing was judged 
to be a success. All data were recorded by a blinded evaluator.
　Fifty patients were required for each study group to have 

a power of 0.9 to find any significant differences regarding 
patency after the operation (p=0.05, 2-sided). Finally, we 
enrolled 70 patients in each group to compensate for any 
refusal as a result of possible nonevaluable data. The 
Statistical Package for the Social Sciences (SPSS) for 
Windows, version 14 (SPSS Inc., Chicago, IL), was used for 
data analysis. Quantitative variables such as age, height, 
weight, body mass index (BMI), and duration of operation 
were analyzed between the two groups by using an in-
dependent sample t-test. McNemar’s sample test was used 
to compare the patency of NLDO within the groups at dif-
ferent time points. The chi-square sample test was used to 
compare proportions between groups. Various types of sub-
jective improvement in epiphora after probing were ana-
lyzed between the two groups by using Friedman’s test. A 
logistic regression model was used to determine which 
demographic variables (age and sex) and other variables 
(proximal, distal, right, and left side of NLDO) had sig-
nificant effects on the success rate of probing. Data are re-
ported as mean±standard deviation, frequency and per-
centage (%), and odds ratio (OR) and 95% confidence 
interval. A 2-sided p value＜0.05 was considered statisti-
cally significant.

RESULTS

　Of the 140 patients who were enrolled in the study, none 
were lost to follow-up; thus, the number of patients who fin-
ished the study was 140. There were no demographic differ-
ences (age, gender distribution, height, weight, BMI, and 
duration of the operation) between the two study groups 
(Table 1). Obstruction was seen on the proximal side of the 
nasolacrimal duct in 71 patients, on the distal side in 69 
patients, on the left side in 68 patients, and on the right side 
in 72 patients.
　Of the 140 patients after 9 months of follow-up, 22 eyes 
(15.7%) had an outcome of no watering, 43 (30.7%) had mild 
watering, 15 (10.7%) had moderate watering, and 60 (42.9 
%) still suffered from severe watering after probing. There 
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TABLE 2. Association of success rate of probing with sex and age after control for other variables (proximal, distal, right, and left side
of nasolacrimal duct obstruction) by logistic regression

Subjects Success rate of rocedure Failure rate of procedure OR (95% CI) p value

Group A*
  Sex
    Female 20 (64.5%) 11 (35.5%) 0.81 (0.29–2.20) 0.799
    Male 27 (69.2%) 12 (30.8%) Reference
  Age (years)
    ＜40 25 (86.2%)   4 (13.8%)   7.64 (1.93–30.21) 0.004
    ＞40 22 (53.7%) 19 (46.3%) Reference
Group B†

  Sex
    Female   7 (22.5%) 24 (77.5%) 0.74 (0.25–2.21) 0.791
    Male 11 (29.2%) 28 (71.8%) Reference
  Age (years)
    ＜40 10 (46.5%) 12 (54.5%)   9.58 (1.80–50.95) 0.006
    ＞40   8 (16.7%) 40 (83.3%) Reference

OR: odds ratio, CI: confidence interval. *Group A: patients who were treated with mitomycin C. †Group B: controls.

FIG. 3. Success rate of probing according to the number of eyes and
duration of follow-up. Group A: patients who were treated with
mitomycin C. Group B: controls.

FIG. 2. The number of eyes in each grade of epiphora after probing
during 9 months of follow-up. Group A: patients who were treated
with mitomycin C. Group B: controls.

were significant differences between the two study groups 
in patient’s post-probing epiphora grades during 9 months 
of follow-up (Fig. 2). There were statistically significant dif-
ferences between the two study groups in patency rates at 
any follow-up (Fig. 3), with 21 eyes (30%) of cases and 5 eyes 
(7.1%) of controls remaining complete free of obstruction, 
whereas 26 eyes (37.1%) of cases and 13 eyes (18.5%) of con-
trols remained slightly free of obstruction at 9 months. The 
overall success rate of probing with MMC was 47/70 
(67.1%), which was significantly higher than the procedure 
with placebo (p=0.0027). Four patients suffered from a lit-
tle bloody discharge after probing from the punctum; how-
ever, they were treated with phenylephrine drops. No sig-
nificant side effects of probing with MMC were noted after 
9 months of follow-up.
　Analysis of the success rate of probing in different sexes 
showed no relationship in the two study groups when age 

was controlled for by logistic regression. A significant asso-
ciation was found between the failure rate of probing and 
increasing age in the two study groups when sex was con-
trolled by logistic regression (Table 2). No significant asso-
ciation between the side of obstruction (proximal, distal, 
right, and left) and the success rate of probing was found 
(Table 3).

DISCUSSION

　The findings in this prospective randomized clinical trial 
confirmed the efficacy of MMC in decreasing the symptom 
of epiphora after probing in NLDO. Our results demon-
strated that the overall success rates of probing at the end 
of the study were 67.1% and 47.1% in the cases and controls, 
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TABLE 3. Association of success rate of probing with side of obstruction after control for sex and age by logistic regression

Subjects Success rate of procedure Failure rate of procedure OR (95% CI) p value

Group A*
  Left/right
    Left 22 (71%) 9 (29%) 0.73 (0.26–2.01) 0.614
    Right 25 (64.9%) 14 (35.1%) Reference
  Proximal/distal
    Distal 26 (71.3%) 11 (29.7%) 0.74 (0.27–2.01) 0.616
    Proximal 21 (65.6%) 12 (36.4%) Reference
Group B†

  Left/right
    Left   9 (24.3%) 28 (75.7%) 1.16 (0.39–3.41) 0.791
    Right   9 (27.3%) 24 (72.7%) Reference
  Proximal/distal
    Distal   7 (21.9%) 25 (78.1%) 1.45 (0.48–4.33) 0.588
    Proximal 11 (29%) 27 (71%) Reference

OR: odds ratio, CI: confidence interval. *Group A: patients who were treated with mitomycin C. †Group B: controls.

respectively. We also noticed that the patency rate was sig-
nificantly better in patients treated with MMC during 
probing than in those treated with normal saline for the 
whole study period. Although the rate of moderate water-
ing was not significantly different between the two study 
groups during the 9 months of follow-up, this rate was lower 
in cases than in controls. According to the results of this 
study, the failure rate of probing increased with age. In ad-
dition, this study indicated no significant side effects of 
probing with MMC after 9 months of follow-up. 
　MMC is a chemotherapeutic antibiotic isolated from 
Streptomyces caespitosus. Its mode of action is to mimic the 
effects of ionizing radiation. MMC inhibits DNA synthesis 
in all phases of the cell cycle because of cross-linkage be-
tween the DNA base pairs adenine and guanine. MMC also 
induces breakage of single-stranded DNA. Despite its 
non-cell cycle-specific action, rapidly dividing cells are 
rather sensitive to these effects.7-9 Moreover, MMC pre-
vents fibroblast proliferation and modifies the wound heal-
ing response, leading to less scarring and fibrosis around 
the common osteotomy and canaliculus site.10,11 
　Here, the success rates of probing with MMC were 82.8% 
after 2 weeks of follow-up, 71.4% after 1 month of follow-up, 
68.5% after 3 and 6 months of follow-up, and 67.1% after 
9 months of follow-up. Of the 70 patients after 9 months of 
follow-up, 25.7% had no watering, 41.4% had mild water-
ing, 8.5% had moderate watering, and 24.2% had severe 
watering. In a similar study, Tsai et al.12 reported full ab-
sence of watering in 25%, moderate improvement in 47%, 
mild improvement in 11%, and no improvement in 17% of 
patients with NLDO who were treated by probing with 
MMC after 9 months of follow-up. Tsai et al. performed a 
noncomparative study, in which no control group of probing 
with saline was included. In that study, the overall patency 
rate after probing with MMC was 89%. Likewise, the over-
all improvement after probing with MMC in a study from 
Sinha et al.13 was 65% and the patency rate was 30% after 

3 months of follow-up. Their findings are similar to ours in 
that probing with MMC was significantly better than prob-
ing with saline after 1 month of follow-up. Nevertheless, 
they did not show a significant difference in the patency 
rate between their two study groups after 3 months of fol-
low-up. In addition, there were some concerns in their 
study that undermine the ability to make a definite con-
clusion from the reported results.14 However, we showed 
that the patency rate of probing with MMC was sig-
nificantly better than probing with normal saline through-
out the study period. A similar study by Choontanom15 
showed that a dose of 0.2 mg/mL MMC significantly re-
duced the epiphora symptom after probing in NLDO com-
pared with that in patients in the normal saline solution 
group. In contrast to these studies, Razeghinezhad et al.16 
reported no, mild, moderate, and severe watering in 23.6%, 
11.7%, 17.7%, and 47% of eyes, respectively, when probing 
with MMC was used. We achieved the same findings as 
Tabatabaii et al.17 regarding the efficacy of probing with 
MMC for NLDO. They performed a noncomparative study 
with 6 months of follow-up. Nasolacrimal probing is a 
less-invasive procedure for healing NLDO in adults com-
pared with dacryocystorhinostomy. Using a 0.2-mg/mL 
dose of adjunctive MMC is suggested to achieve long-term 
patency of the nasolacrimal duct and to prevent toxic ef-
fects such as glaucoma, iritis, keratitis, late-onset corneal 
necrosis, and scleral necrosis after probing.18

　Also, the results showed that the success rate of probing 
with or without MMC significantly reduced with increas-
ing age. Many factors are believed to influence the success 
rate of probing the nasolacrimal duct: bilaterality, age, pri-
or failed conservative treatments, prior failed probing at-
tempts, dilated sacs, and nonmembranous NLDO. A study 
from Kashkouli et al.19 indicated a decline in success with 
increasing age. Although the exact reason for the discrep-
ant effect of age on the success rate of probing is not entirely 
clear, some hypotheses persist. First, elongated inflam-
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mation in the lacrimal drainage system may result in fib-
rosis, which increases with age.20 Likewise, some suggest 
that more complex cases may present later, whereas less 
severe obstructions may unexpectedly clear out. Thus, at 
the time of probing, the success rate is not influenced by 
age; rather, it is affected by the high frequency of mixed and 
severe obstructions in elderly patients.21 As such, our find-
ings mirror those of De Angelis et al.,22 who studied the his-
topathology of NLDO in adults and reported bony in-
flammation in 14% and inflammatory changes in 94% of 
patients. However, additional studies addressing the im-
pact of probing and complex NLDO in elderly patients are 
required to definitively characterize this association. 
Although the severity and duration of the disease before 
treatment may be associated with the outcome, these were 
not considered in the analysis.
　One of the advantages of the present study was the large 
sample size of our studied population, which indicated sig-
nificant differences between proportions and variables. 
Also, we did not dichotomize the data for continuous varia-
bles, which additionally impacted the precision of our 
analysis.
　In conclusion, our results confirmed the efficacy of prob-
ing with MMC in reducing the symptoms of epiphora with 
fewer side effects in patients with NLDO during 9 months 
of follow-up. The overall success rate of nasolacrimal prob-
ing with MMC was 67.14% after 9 months, which reduced 
with increasing age. On the basis of these findings, we con-
tend that nasolacrimal probing with MMC can induce sub-
jective improvement in epiphora with regard to a good suc-
cess rate for a period of less than 1 year. Moreover, it would 
be invaluable to conduct studies to investigate the factors 
that increase fibrosis and inflammation after interven-
tional or surgical procedures. Hence, it is suggested that 
future studies focus on the success rate of probing in NLDO 
with MMC in patients with a history of any conditions that 
increase inflammation and fibrosis, such as diabetes 
mellitus. 
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