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Fig 3. Fluorescein dye test. A) Endoscopic view of ostium of endonasal dacryocystorhinostomy. B) After application of
fluorescein dye in lower fornix of eye.

of 1 postoperative rhinoscopy under general anes-
thesia for decrusting at 3 weeks and removal of the
silicone tubes at 3 to 5 months. In these patients,
fluorescein testing was performed and followed by
endoscopic examination. If endoscopy was not pos-
sible because of lack of cooperation, the child was
asked to blow his or her nose in a tissue that was
then examined for fluorescein, thereby proving the
patency of the rhinostomy.

Evaluation of Success. To evaluate the success of
surgery, we used the classification of Ducasse et al,!8
who defined three types of success: 1) complete suc-
cess, which includes functional and anatomic suc-
cess (open rhinostomy with improvement in symp-
toms); 2) functional success, with improvement in
symptoms but closed rhinostomy; and 3) anatomic
success, with open rhinostomy but persistent symp-
toms.

RESULTS

Endonasal dacryocystorhinostomy was per-
formed in 98 patients, of whom 78 met the inclu-
sion criteria. Bilateral duct obstruction was found in
6 patients. The right lacrimal system was affected in
38 patients, and the left system in 34. There were 53
female and 25 male patients with a mean age of 59
years (range, 4 to 89 years). Nasolacrimal duct ob-
struction (n = 84) was associated in 79 cases (94%)
with epiphora, in 4 cases (4.8%) with acute dacryo-
cystitis, and in 5 cases (6%) with chronic dacryo-
cystitis. The mean duration of symptoms was 73.38
+ 114.5 months (range, 1 to 684 months), and the
initial symptoms occurred at 51.63 + 19.91 years of
age (range, O to 85 years).

The cause of obstruction was found in 27.4% of
the 84 cases. The most common causes were chron-
ic rhinosinusitis (8.33%), multiple facial fractures
(3.57%), and prior sinus surgery (3.57%; Table 1).In
our study group, there was a female preponderance
that led us to examine the potential role of cosmetics
in nasolacrimal duct obstruction. However, 89% of
the women denied the frequent use of makeup.

In 61 of 84 obstructions (72.6%), concomitant in-
traoperative sinonasal procedures were necessary.
These included uncinectomy in 32 cases (38.1%),
other sinusal surgery in 16 cases (19%), and sep-
toplasty in 9 cases (10.7%; Table 2). Bicanalicular
tubes were left in place for a mean of 8.37 + 3 weeks
(range, 1.5 to 18 weeks). The mean follow-up time
was 36.8 = 17.11 months (range, 12 to 77 months).

We observed few intraoperative complications
(7.1%). The early postoperative complications (up
to 5 days) were essentially related to the nasolacri-

TABLE 1. CAUSES OF NASOLACRIMAL DUCT

OBSTRUCTION
Cases (N = 84)
No. %
Sinusitis and/or rhinitis 7 8.3
Makxillofacial trauma 3 3.6
Cleft palate 2 24
Sinus surgery 3 36
Radiotherzpy for nasopharyngeal cancer 1 12
Radiotherapy for melanoma of choroid 2 24
Radioiodine therapy for papillary cancer 2 24
Tear of eyelid 1 1.2
Congenital nasal duct obstruction 2 24
Undetermined 61 726
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TABLE 2. ADDITIONAL INTRAOPERATIVE

TABLE 4. SUCCESS RATES OF PRIMARY AND

PROCEDURES SALVAGE SURGERIES AND OVERALL SUCCESS
Cases (N = 84) Primary and
No. % galvage ?'imary galvage
: urgery urgery urgery
[{ncmectomy ?g ?213;8 (N = 82) (N = 59) (N = 25)
Sml:soi:;)tpy 9 1 0'71 No. % No. % No. %
Sep Oplasty ) Complete success 72 857 55 932 17 68
Middle meatal antrostomy 5 5.95 .
L Functional success 1 12 1 1.7 0 0
Excision of concha bullosa 2 2.38 .
hmoidectom 1 1.19 Anatomic success 4 4.8 1 1.7 312
thmolcectomy ‘ Failure 7 83 2 34 5 2
Polypectomy 1 1.19
Incision of subcutaneous abscess 1119 mary surgery showed better results, with a complete

mal stent (7 of 84; 8.3%). Eyelid tumefaction and
emphysema were found in 3.57% of the cases (3 of
84). Late postoperative complications were related
to the bicanalicular tube (10.71%), synechia for-
mation without functional consequences (13.1%),
and inflammation of the lacrimal drainage system
(7.14%; Table 3). Among the complications due to
lacrimal intubation, 8 cases of tube migration and 2
cases of excessive fixation with tension in the canal-
iculi were observed. The tube was lost in 3 patients.
Four cases of granulation tissue formation at the
_internal ostium were found, although it did not af-
fect the lacrimal drainage. Persistent air reflux when
blowing the nose was found in 26 of 84 cases (31%),
and air reflux was intermittent in 2 cases (2.4%).

A complete success rate of 85.7%, including both
primary and salvage surgery, was determined. Pri-

TABLE 3. INTRAOPERATIVE AND EARLY AND LATE
POSTOPERATIVE COMPLICATIONS OF ENDONASAL
DACRYOCYSTORHINOSTOMY

Cases (N = 84)

No. %
Intraoperative
Trauma to vestibule during drilling 3 3.57
Diffuse bleeding 2 2.38
Injury to inferior canalicula 1 1.19
Total 6 7.14
Early postoperative (<5 days)
Problems related to tolerance and fixation 7 833
of bicanalicular tube
Periorbital edema or emphysema 3 357
Bleeding 2 2.38
Subconjunctival hematoma 1 1.19
Total 13 15.48
Late postoperative (>6 days)
Synechia formation without functional 9 1071
repercussion

Problems related to tolerance and fixation 11 13.09
of bicanalicular tube

Inflammation and infection of lacrimal 6 7.14
drainage system
Total 26 30.95

success rate of 93.2% (55 of 59 cases), than did sal-
vage surgery, with a success rate of only 68% (17
of 25 cases). This latter group had an anatomic suc-
cess rate of 12% and a complete failure rate of 20%
(Table 4). Improvement in symptoms was seen in
94.9% after primary surgery (56 of 59 cases) and
68% after salvage surgery (17 of 25 cases). Recur-
rence or persistence of epiphora occurred in 11 of 84
cases (13.1%). Figure 4 illustrates the recurrence of
epiphora as a function of time.

DISCUSSION

Preoperative Imaging. Before operation, every
patient was evaluated by dacryocystography and
Dacryo-Scan. In some previously reported series,
preference was given only to dacryocystography!®
or a computed tomographic scan of the lacrimal
drainage system.?? Dacryocystography may mask
anatomic obstruction by generating a high pressure
and may bypass possible presaccal disorders with
injection of the contrast medium into the lacrimal
punctum.?0 Dacryo-Scan allows evaluation of the
functional lacrimal drainage system after applica-
tion of contrast into the lower fornix of the eye 2!
Absence of contrast visualization in different levels
of the lacrimal system as compared to the other eye
allows classification of the stenosis into canalicu-
lar, presaccal, and saccal. Some authors20:22.23 rec-
ommend lacrimal scintigraphy, in which a small
amount of radioisotope is placed in the conjunctival
region to assess filling of the sac and progression
of the radioisotope into the nasal cavity. However,
Dacryo-Scan is more routinely accessible than lacri-
mal scintigraphy in local hospitals and provides ex-
tra information pertaining to nasal anatomy and the
lacrimal system, adjacent bony structures, and as-
sociated sinonasal problems. Possible complications
can be prevented by assessing anatomic problems

-before operation. In our series, the uncinate process

was resected in 32 patients, septoplasty was per-
formed in 9 cases for septal deviation, and the con-
cha bullosa was excised in 2 patients. Dacryo-Scan
also provides information on concomitant sinonasal
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disorders that may require surgery. Sixteen interven-
tions for sinonasal disease and 1 nasal polypectomy
were performed in our series. Therefore, preopera-
tive assessment of a case of epiphora should always
. include nasal endoscopy, as well as a Dacryo-Scan
including the sinuses, to evaluate the possible need
for sinus surgery.

Causes of Obstruction. The cause of nasolacrimal
duct obstruction remained unknown in 73% of the
cases in our series. Despite a female predisposition
of 2 to 1, the role of cosmetics in this disorder could
not be proven from our results. One of our patients
was treated by thyroidectomy and radioiodine ther-
apy for papillary thyroid carcinoma 3 years before
presenting with bilateral epiphora. Intraoperative
examination in this patient showed a very narrow
nasolacrimal sac with mucosal fibrosis. Burns et al?4
reported an incidence of 3.4% of nasolacrimal duct
obstruction in 563 patients treated by iodine 131
therapy for thyroid carcinoma. Sakahara et al2’ were
able to prove an uptake of iodine 131 by the nasolac-
rimal system after radioiodine therapy in 3 patients
by visualization with single-photon emission com-
puted tomography 3 days after administration of ra-
dioiodine therapy. Iodine 131, which is accumulat-
ed in the lacrimal drainage system and excreted in
tears, can cause nasolacrimal duct obstruction after
high-dose radioiodine therapy. In our study, 1 pa-
tient presented with bilateral epiphora 2 years after
irradiation of a melanoma in the right choroidea.
Another patient underwent combined chemoradia-
tion for ¢T4 ¢cN1 ¢MO nasopharyngeal cancer and
presented with unilateral epiphora 5 years after his
oncological treatment. Good functional results were
obtained in 2 of 3 ENDCRs. In [ case, improvement
of symptoms was observed despite the fact that the
rhinostomy was closed.

Nakissa et al26 reported 4 cases of epiphora due
to nasolacrimal duct obstruction in 30 patients treat-
ed with radiotherapy for paranasal sinus malignan-

cies. It has been reported that irradiation of ocular,
sinusal, and nasopharyngeal malignancies can cause
desquamation of the epithelium in the nasolacrimal
duct, inflammation, fat atrophy, and fibrosis of the
orbital soft tissue resulting in epiphora 2’

Bicanalicular Tubes. The systematic use of bi-
canalicular tubes is still controversial. Although
some authors report better results with bicanalicular
tubes when compared to no lacrimal intubation, with
a success rate of 82% to 89% versus 67% to 75%,
respectively,?# many surgeons refrain from the sys-
tematic use of stents!%:2® or use them only in cases
of presaccal stenosis.!® Poor results, with a success
rate of 18.5% to 31%, were published for a series
using polyurethane stents.?8:2? Silicone tubes with
stainless steel probes on either end (BIKA, FCI,
Groupe IOLTECH, Paris, France) were used in all
of our patients. In the literature, removal of bicana-
licular tubes was done within 1 to 6 months (average,
3 months).”-17:30 In our series, the stent was removed
at an average postoperative time of 8 weeks. Heal-
ing of the rhinostomy is assumed to be completed
by this time, Keeping the tube in place for a longer
period of time is contraindicated, because it may in-
duce a foreign body reaction and granulation tissue
formation at the internal ostium.” All complications
due to lacrimal intubation were minor, and they did
not influence lacrimal drainage. Tube migration and
excessive fixation of the tube were observed main-
ly in the early part of the series, until a better tube
fixation at the right length was used. Four cases of
granulation tissue at the internal ostium (4.8%) were
encountered without impairment of lacrimal drain-
age. These granulations were removed under local
anesthesia and treated by topical betamethasone di-
propionate—gentamicin ointment. Even though there
were many minor postoperative complications relat-
ed to fixation or tolerance of the bicanalicular tubes,
the high success rate of our series might well be ex-
plained by their systematic use.

Functional Success. In the literature, reported suc-
cess is usually based on a purely functional outcome.
The absence of symptoms becomes the basis of suc-
cess by ignoring the intranasal clinical findings. In
the 11 cases of functional failure with persistence or
recurrence of epiphora, 4 cases of anatomic success
(36%) with an open orifice were found, of which 3
were cases of revision of the lacrimal system. Typi-
cal of this type of failure, all 3 patients complained
of no postoperative symptom improvement, as is

. normally observed in patients with scarring from a

primary functional dacryocystorhinostomy. A defec-
tive tear pump was suspected in 2 of these patients,
and 1 patient with bilateral symptoms was finally
treated successfully for conjunctival cysts. A posi-



tive fluorescein dye test allowed identification of
the real problem, which was situated proximal to the
nasolacrimal duct. Endonasal dacryocystorhinos-
tomy was not repeated in these cases. Beigi et al3!
examined a methodical strategy for assessing epi-
phora and found that diagnostic preoperative syring-
ing presents a high rate of false-positive results for
nasolacrimal duct obstruction. Canalicular disease
is not uncommon in patients with epiphora and is
often underdiagnosed by syringing alone. This may
explain the high rate of anatomic successes, espe-
cially following salvage surgery. However, ENDCR
can improve symptoms in patients with a patent na-
solacrimal duct on syringing.32 Among patients who
present with epiphora and a patent nasolacrimal
duct on syringing, ENDCR still relieves symptoms
in 50% .33 These patients may have had a canalicular
stenosis, and the improvement in symptoms could
be ascribed to the surgical manipulation and place-
ment of bicanalicular tubes. Because the lacrimal
drainage system is situated proximal to the nasolac-
rimal duct, problems such as canalicular stenosis or
a tear pump defect may be missed if only preopera-
tive and postoperative assessment with syringing is
used.

Salvage Surgery. Irrespective of the type of prior
lacrimal operation, salvage ENDCR was less suc-
cessful than primary surgery. The functional suc-
cess rate was 95% for primary ENDCR and 68%
for salvage ENDCR. Our results of salvage ENDCR
are comparable with those of other published series,
which vary between 50% and 76.5%.10-23 The rates
of anatomic success (12%) and complete failure
(20%) in patients with salvage surgery were surpris-
ing. Anatomic success rates reported in other series
are 1.5% 34 5.7%,10 and even 39%.35 The incidence
of this type of partial success is probably much
higher, but is not always searched for by fluores-
cein dye testing and nasal endoscopy. It is important
to understand why patients continue to have symp-
toms. For assessing failures, endonasal examination
should be combined with fluorescein dye testing to
define the type of failure, to identify the real prob-
lem, and to reconsider the treatment.

Reopening of Nasolacrimal Duct. Reopening of
the natural lacrimal system was found in 1 patient,
although the rhinostomy had closed spontaneously.
This phenomenon of resolution of epiphora due to
reopening of the nasolacrimal duct, and not because
of a patent rhinostomy, was described previously by
Arullendran et al3¢ in 5 patients. The reason is not
known, but two hypotheses were advanced. Either
the obstruction can be proximal to the nasolacrimal
duct, with resolution occurring by surgical manipu-
lation and intubation of the canaliculi, or the disease
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causing the obstruction can resolve spontaneous-
ly, as was probably the case in our patient. He was
known for having recurrent sinusitis and reported
resolution of epiphora only after removal of the bi-
canalicular tube. The role of rhinitis in patients with
epiphora is often underestimated, McNeill et al37
found a significant improvement of epiphora in 7 of
11 patients with rhinitis after topical steroid applica-
tion. In our series, 7 patients had a history of chronic
rhinitis and/or sinusitis. In cases of a positive histo-
ry of rhinitis, nasal endoscopy should be performed,
and treatment with topical nasal steroids should be
tried before dacryocystorhinostomy.

Time Delay to Recurrence of Symptoms. In our
series, 91% of cases of epiphora (10 of 11 function-
al failures) recurred within the first year. There was
no recurrence of epiphora after 18 months. Fayet
et al®? reported maximum recurrence of epiphora
in the first year, with no recurrence after 2 years,
and Adenis et al3® found 83% recurrence within the
first 3 months. On the basis of our results, we rec-
ommend waiting at least 1 year before considering
ENDCR a success.

Concomitant Intraoperative Surgery. In our se-
ries, 61 concomitant procedures were added to
ENDCR. As most of the concomitant surgical pro-
cedures were part of the surgical approach, the re-
sults were not compared between the two groups. In
43 cases (51%), these procedures were performed
to improve access to the lacrimal area. Uncinecto-
my, which is becoming more and more common,
helps orient the surgeon in light of the variabil-
ity of the endonasal structures, helps standardize
ENDCR, and provides safe access to the lacrimal
fossa.8? The results are comparable to those of con-
ventional ENDCR, and very few complications re~
lated to this procedure have been reported .8 Sep-
toplasty was described in up to 30% of ENDCRs in
the literature, and resection of the middle turbinate
in up to 21%.89:15.22 We did not perform resection
of the middle turbinate. Septoplasty was carried out
in only 11% of the cases in our series. Additional
trauma to the inner nasal structures may cause oth-
er complications such as infections, bleeding, or
synechia formation. To avoid open septoplasty, we
mainly dislocated the septum on the contralateral
side to improve preoperative access for manipula-
tion in the lacrimal area. Synechia formation be-
tween the ostium and the septum or the middle tur-
binate is known to be a major cause of failure in

- ENDCR. It can occur in up to 37.5% of cases and

can impair lacrimal drainage in up to 40% 8917 To
prevent synechia formation, we recommend week-
ly decrusting of the nasal fossa by endoscopy un-
til the third postoperative week. As described in the
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titerature 1617 postoperative nasal endoscopy is im-
portant for identifying iatrogenic nasal mucosal dis-
ease, preventing complications, avoiding recurrenc-
es, and assessing the subjective outcome in combi-
nation with fluorescein dye testing.

Air Reflux. In our series, persistent ait reflux when
blowing the nose after ENDCR was found in 26 of 84
cases (31%), and intermittent air reflux was found in
2 cases (2.4%). Herbert and Rose!4 described air re-
flux after EXDCR in 47% of operations (46 of 98),
which was persistent in 36.7%, and was generally
associated with a higher success rate. As in EXDCR,
the valve of Rosenmiiller can be damaged by surgi-
cal manipulations and silicone intubation. Air reflux

was not considered to be a problem by our patients,
but it should be mentioned as a possible side effect
of ENDCR.

CONCLUSIONS

Because of the possibility of treating concomitant
sinonasal disorders, the cosmetic advantages, and the
excellent results, ENDCR represents the procedure
of choice for treating nasolacrimal duct obstructions.
The main challenge lies in the exact preoperative as-
sessment and in postoperative evaluation in cases of
failure. The success rate associated with this proce-
dure depends mainly on the patient selection and the
quality of the operative indication.
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