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Introduction

Dacryocystorhinostomy (DCR) is

the traditional treatment for naso-

lacrimal duct obstruction with

success rates exceeding 90%.1

Success rates for revision DCR

are lower than primary DCR as

scarring of the sac may limit the

surgeon’s ability to achieve good

nasal and lacrimal mucosa apposi-

tion. The endonasal approach is

recommended even by ophthal-

mologists when there is indication

for a revision DCR. Despite the

benefits of using an endoscopic

approach, including enhanced

intranasal access to the lacrimal

drainage system, there is still a

significant failure rate, particular-

ly in revision procedures. The

most common causes of failure of

DCR are closure of the stoma,

granuloma formation, insufficent

bone removal in the first operation

and persistent obstruction at the

level of the canaliculus system

(most often the common canalicu-

lus) (Figure 1). 

Mitomycin C (MMC) is a well-

documented adjunctive antiprolif-

erative agent that has been used in

several ophthalmic procedures

including glaucoma filtering sur-

gery, pterygium excision, external

DCR and endoscopic DCR.2,3 The

majority of studies on MMC

application in endonasal DCR

report a higher success rate than

studies without MMC applica-

tion.4 To date, a few published

reports have described the use and

safety of MMC in endoscopic

revision DCR (ER-DCR). To our

knowledge, there are no studies

reporting on MMC application in

ER-DCR procedures in a consecu-

tive case series. The aims of this

study were to assess the long term

safety and the efficacy of intra-

operative adjunctive MMC treat-

ment in ER-DCR surgery

Materials and methods

In this prospective, nonrandom-

ized consecutive case series, 20

ER-DCR procedures were per-

formed in 20 patients with failed

primary external DCR under

assisted sedative local anesthesia

except for one 5 years old patient

who received general anaesthesia.
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The study was performed after

approval from the local ethical

committee. The gender distribu-

tion was predominantly female,

with 12 females and 8 males and

ages ranged from 5 to 60 years

(mean 41 years). Patients were

followed up for 12-24 months

(mean 17 months). All procedures

were performed by the same sur-

geon. All study subjects provided

written, informed consents for the

procedures and had a complete

otorhinolaryngologic and ophthal-

mologic examination before the

surgery. The diagnosis of second-

ary acquired nasolacrimal duct

obstruction was based on symp-

toms of tearing and an obstructed

nasolacrimal duct documented by

lacrimal irrigation and dacryo -

scintigraphy in all patients. The

involved nasal passageway was

evaluated pre-operatively by en -

doscopy to exclude nasal patholo-

gies including polyps, carcinoma,

synechia, severe septal deviation,

and hypertrophied turbinates.

The inclusion criteria for the

study were: unilateral nasolacri mal

duct obstruction (NLDO) docu -

mented by a history of chronic

tearing, dye disappearance test of

more than 5 minutes, and signs of

NLDO such as eyelash matting

and lacrimal reflux on lacrimal

sac pressure that was associated

with the acquired etiology; no

nasal or other systemic disease

that could alter the nasal mucosa;

and no eyelid or eyelash anoma -

lies. Patients with an absence or

obstruction of both upper and

lower canaliculi or obstruction

of the common canaliculus were

excluded from the study. Probing

was initially attempted in all pa -

tients regardless of age. If a severe

bony obstruction was encoun-

tered, ER-DCR was performed in

the same operative session. 

During ER-DCR, the standard

surgical technique was used in all

patients. The patient was placed in

a supine position. Local infiltrative

anesthesia consisting of 2% lido-

caine and 1:100,000 epinephrine

was administered intranasally in

the region of the medial canthus

and the medial wall of the lacrimal

sac. Cotton pledgets soaked with

epinephrine (1:10,000) in saline

were applied intranasally between

the middle and lower turbinates

and along the roof of the nasal

cavity. Nasal packing was left in

place for 10 minutes and then

removed just before the operation.

The punctum was dilated using a

punctum dilator and a 0 degree

nasal video endoscope (Karl Storz

7200A, Germany) attached to a

TV monitor was inserted through

the nostril to visualize the medial

wall of the lacrimal sac using a

two-handed technique. An inci-

sion was made on the nasal

mucosa of the old osteotomy site

with a crescent blade anterior to

the area of the middle turbinate. If

the middle turbinate was obstruct-

ing the view, it was gently infrac-

tured medially with a periosteal

elevator (Storz Freer Septum ele-

vator). The ellipse of the nasal

mucosa with scar and granulation

tissue and periosteum were then

lifted from the underlying bone

with the periosteal elevator and

completely resected with upbiting

ethmoid forceps. This sheet of

bone was then removed with

straight ethmoid forceps. A Kerri -

son upbiting rongeur was placed

behind the frontal process of the

maxilla and used to remove bone

Figure 1
Granulation tissue at the old osteotomy site

Figure 2
Silicone tube insertion after ER-DCR
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superiorly and anteriorly. Some

bone covering the upper part of

the nasolacrimal duct was also

removed that was approximately

12 mm in diameter. Tenting the

lacrimal sac mucosa with the

punctum dilator, a vertical inci-

sion was made with the crescent

blade as close as possible to the

maxillary bone. The punctum

dilator was then freely seen in the

nasal cavity. Using the upbiting

true biting ethmoid forceps, the

medial wall of the lacrimal sac

and upper nasolacrimal duct were

completely removed. If necessary,

smaller upbiting ethmoid pediatric

forceps were used to remove the

remaining fragments of the lacri -

mal sac visible at the osteotomy

site. A neurosurgical cottonoid

soaked in 0.2 mg/ml MMC (Mito -

mycin-C Kyowa Flakon 2 mg,

Onko, Turkey) was placed at the

osteotomy site and removed after

5 minutes. MMC may have a harm -

ful effect at greater concentrations

and time durations. The site was

then irrigated with saline solution.

After removal of the MMC-

soaked cottonoid, bicanalicular

intubation was performed in all

patients (Figure 2). 

Post-operative medications

consisted of tobramycin-dexam-

ethasone eye drops 4 times a day

in the ipsilateral conjunctival sac,

and 0.025% flunisolide nasal

spray to the operated nostril 4

times per day. The nasal spray was

discontinued after 4 weeks and

the eye drops were tapered over

6 weeks. Nasolacrimal duct irriga-

tion and nasal endoscopic guided

cleaning of the osteotomy site

were conducted 1 day, 1 week,

1 month, 3 months, 6 months,

12 months and 24 months (in first

10 patients) post-operatively. The

silicone  intubation stent was re -

moved by direct endoscopic visu -

alization through the nose and irri-

gation was performed to confirm

the patency of the ostium at 4

months. The main outcome meas-

ures of this study were relief of

the epiphora and patency during

lacrimal irrigation post-operative-

ly while inflicting minimal or no

damage to adjacent tissues during

MMC application.

Results

The surgical success rate was de -

termined based on endoscopically

determined anatomical pa tency

and resolution of patient symp-

toms. At follow-up (mean-17

months), 18 of the 20 patients

undergoing ER-DCR remained

patent and there were no com-

plaints of tearing. These cases

were identified as successful out-

comes (success rate 90%). A fail-

ure was defined as a recurrence

of tearing after a symptom free

period and a blocked tear duct

upon lacrimal irrigation. The two

patients with unsuccessful sur -

geries were operated upon again

using the same technique and are

now symptom free, but they were

not included in the successful

results.

Silicone tube removal and irri-

gation were performed under

endoscopic visualization in all 20

eyes 4 months post-operatively.

Patency was demonstrated in all

patients except two. The two cases

had minimal nasal mucosa syn -

echiae and fibrosis around the sili -

cone tube that altered the ostium

site and were sectioned during the

procedure. All patients contacted

by telephone and seen at the hos-

pital were asymptomatic (absence

of tearing and discharge). After

tube removal 100% of patients

returned for more than one follow-

up visit. 

Discussion

Since the introduction of nasal

endoscopy, a variety of techniques

have been utilized in endoscopic

DCR and the endonasal approach

is the most widely used. There are

different modalities used for this

approach including the cold knife,

lasers, punches, radiofrequency

units, and drills.5,6 The endonasal

approach to the lacrimal sac is re -

ported to be less time consuming, to

preserve the medial canthal struc-

tures including the lacrimal pump

mechanism, to leave no facial

scars, and to have a shorter post-

operative course with a low inci-

dence of compli cations.4,7,8 These

advantages are important when

dealing with revision surgery,

children and anxious parents. How -

ever, some disadvantages of the

endonasal method include the use

of multiple instruments inside the

nose, and a long learning curve. 

MMC, an antimetabolite, was

used in our study because it can

reduce the scarring process and

thereby prevent occlusion and

constriction of the osteotomy site.

MMC has been used previously

to maintain the patency of the

osteotomy in DCR.9-11 Camara et
al.4 conducted the most extensive

study on MMC used endonasally

and reported no significant com-

plications from its intra-operative

application. Apparently, there are

higher rates of success and a lack

of significant complications when

MMC is used in adult primary

lacrimal surgery; yet, to our

knowledge, there are few studies

on the use of MMC in ER-DCR

surgery and ours is the only one

that used MMC intra-operatively.

The use of MMC as an adjunct in

our study may have contributed to

our higher success rate compared

with other studies on ER-DCR.
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In adults, endoscopic DCR has

been performed with success rates

ranging from 60% to 100%.12

Camara et al.4 reported an overall

success rate of 99.2% in DCR

using MMC as compared with

89.6% in the control group with-

out MMC. Other authors also

found statistically significant dif-

ferences with a better surgical out-

come when using MMC in

lacrimal surgery.10,11 Importantly,

none of the studies using MMC

reported significant complications

related to its use. In children,

MMC has been used topically in

otolaryngology in choanal atresia

repair, management of laryngeal

and tracheal stenosis, and recently

to prevent the recurrence of caus-

tic esophageal strictures. No com-

plications were observed in any of

these studies.13-15

The overall success rate in our

study was 90%, which compares

favorably with the external

approach. The main differences

between our technique and pre -

viously described techniques are

the intra-operative application of

MMC and the frequent post-

operative  cleaning and irrigation of

the osteotomy. These two interven-

tions could have led to the higher

success rate in our study. Cleaning

and irrigation of the osteotomy

site can decrease the inflammatory

response and stabilize wound

healing. Nasal endoscopy was

performed on all post-operative

visits and we noticed residual

blood, dried mucus, and debris

obstructing the osteotomy in the

first few weeks after surgery.

Endoscopic guided suctioning of

the blood and mucus on the

osteotomy site and lacrimal irriga-

tion were done to maintain the

patency of the osteotomy and

decrease the inflammatory reac-

tion. We found no complications

associated with MMC, such as per -

sistent bleeding, mucosal necrosis,

or infection. No adverse changes

were seen in the nasal mucosa in

the patients who underwent post-

operative nasal endoscopy.

Conclusion

Our study showed that ER-DCR

with MMC was safe and effective

and can be applied in most pa -

tients with acquired nasolacrimal

duct obstruction. It has the advan-

tages of leaving no scar and pre-

serving the medial canthal struc-

tures. Importantly, there are no

significant complications associ-

ated with its use in patients. ER-

DCR with adjunctive MMC has a

high success rate which makes it

an attractive alternative to external

revision DCR. However, more

studies evaluating ER-DCR with

MMC and its effect on the long

term patency of the osteotomy site

are necessary.
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