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obstruction at any point along the tear pathway or to a func-
tional disorder.

Anatomy plays a relevant role, since the location of the 
obstruction will determine the type of surgery required. Pre-
saccal obstructions are located in the lacrimal punctum or 
canaliculus and the standard procedure to treat them is a 
conjunctivodacryocystorhinostomy (CDR) [1], which con-
sists in creating a fistula from the conjunctiva to the nasal 
cavity with the insertion of a permanent tube. On the other 
hand, saccal or post-saccal obstructions are located in the 
lacrimal sac or nasolacrimal duct and can be solved with a 
dacryocystorhinostomy, which consists in creating a passage 
from the lacrimal sac to the nasal cavity. It can be achieved 
by different techniques: external, endonasal endoscopic 
(E-DCR) or endocanalicular with diode laser (L-DCR) [2]. 

The objective of the present study is to review the indica-
tions for each technique and to compare the results obtained 
by E-DCR and L-DCR during more than 10 years of clinical 
experience.

Introduction

Epiphora is a common condition in clinical practice, and 
it is mainly caused by an imbalance between tear produc-
tion and drainage. The impaired drainage may be due to an 
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Abstract
Pre-saccal obstructions of the lacrimal duct can be solved with a conjunctivodacryocystorhinostomy while saccal or 
post-saccal obstructions are restored with an external, endoscopic or laser dacryocystorhinostomy (DCR). The aim of the 
present study is to review the indications for each technique and to compare the results achieved. Retrospective review 
of 335 patients in whom 440 surgeries of the lacrimal duct were performed, with at least 4 months of follow-up. Out-
comes in terms of symptoms and endoscopic findings during follow-up were considered. Successful results understood 
as resolution of symptoms were observed in 85% of cases treated with endoscopic DCR and in 62% of cases after laser 
DCR (p < 0.001). Among patients with recurrence of epiphora after surgery, 32% showed a visible ostium during endos-
copy. Sixty-eight conjunctivodacryocystorhinostomies were performed, 68% of which required a tube replacement due to 
obstruction or extrusion. The mean duration of the tubes replaced was 10 months (range 3 days – 95 months). Endoscopic 
DCR shows better success rates than laser DCR. A considerable percentage of failures after DCR surgery present a visible 
ostium on endoscopic examination. This fact should lead to reconsider the initial diagnosis, ruling out functional problems 
or canalicular obstructions.
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Methods

The Ethics Committee waived the need of ethics approval 
given the retrospective nature of the study. Verbal informed 
consent was provided to fill a prospective database on the 
surgeries performed on each patient.

We conducted the present study retrospectively, obtain-
ing the information from a prospectively completed data-
base since 2009. All patients undergoing lacrimal surgery 
for nasolacrimal obstruction between 2009 and 2021 were 
reviewed. Patients were treated at four different hospitals, 
by four surgeons. We only considered patients with more 
than 4 months of follow-up after surgery or after removal 
of the silicone stent in cases where a stent was placed. 
In 6 recurrent patients, the stent was left permanently or 
semi-permanently, therefore they were excluded from the 
analysis.

A total of 440 surgeries were performed in 335 patients 
with epiphora and/or dacryocystitis; 69 affected bilaterally 
(20.6%) and 266 unilaterally (79.4%). There was a predom-
inance of female sex (73.4%).

We performed 258 E-DCR (58.6%) and 114  L-DCR 
(25.9%). The mean ages of each surgical group were 63 
years [standard deviation (SD) 14.8], and 68 years (SD 
12.4), respectively (p = 0.001). We counted 24 cases of sec-
ondary surgeries (6.5%). We performed 68 CDRs (15.5%), 
whose mean age was 65 years (SD 11.8 months).

As noted by Gras et al. in 2012 [2], the E-DCR technique 
is indicated in most patients, leaving L-DCR for patients 
who refuse general anesthesia or when it is contraindicated, 
as long as the surgical anatomic exposure is favorable. In 
our consideration, external DCR should be performed in 
patients who cannot undergo general anesthesia and the ana-
tomic exposure is unfavorable for L-DCR. It should also be 
considered in case of lacrimal sac atrophy, if a lacrimal duct 
tumor is suspected or after facial trauma. External DCRs 
have not been considered in the analysis due to lack of fol-
low-up data.

E-DCR was performed according to the modified version 
of the technique described by Massegur in 2004 [3]. L-DCR 
was performed under local anesthesia using a 980 nm diode 
laser [2]. 

CDR was performed under local anesthesia, creating a 
new lacrimal pathway from the conjunctival sac to the nasal 
cavity. In most cases, to avoid granuloma formation or dis-
tal obstruction of the tube, the anterior third of the middle 
turbinate was removed.

We defined success as the absence of epiphora and dac-
ryocystitis after surgery. For the statistical analysis we used 
SPSS, 20.0 version. The chi-square test or Fisher’s exact 
tests, as appropriate, were used to compare qualitative vari-
ables. Student’s t test was used to compare quantitative 

variables. Non-parametric statistics were used if not normal 
distribution was observed. Recurrence was computed using 
the Kaplan-Meier method and compared using the Mantel-
Haenszel test. Endpoints were calculated from the date of 
stent removal to recurrence.

Results

Dacryocystorhinostomy

Among all DCRs, 290 (78%) surgeries had achieved suc-
cessful results at 4-month of follow-up. By group, 84.9% of 
cases treated with E-DCR (219/258) and 62.3% of cases in 
the L-DCR group (71/114) (p < 0.001).

Figure 1 shows a Kaplan-Meier plot reflecting actuarial 
recurrence-free survival in months for E-DCR and L-DCR 
groups. Recurrence-free survival at 12-months follow-up 
for E-DCR group was 84.6% (CI 95% 79.3–89.9) while that 
of L-DCR group was 52.9% (CI 95% 40.5–65.3). Among all 
DCRs, the median time between the silicone stent removal 
and reappearance of epiphora was 2.5 months (range 0–79). 
For the E-DCR group the median time to recurrence was 
4.0 months, compared to 1.8 months for the L-DCR group 
(p = 0.003).

As can be seen in the Table 1, in most patients without 
postoperative epiphora the ostium was visible by endoscopic 
examination during follow-up (88%). On the contrary, as 
expected, in 68% of the patients with epiphora recurrence 
the ostium was not visible. In 12% of cases, although the 
ostium was not visible, the patient did not report epiphora 
and in 32% of the cases the patient had epiphora and the 
ostium was clearly seen.

In most cases (100% of L-DCR and 90% of E-DCR) a 
bicanalicular silicone stent was placed to prevent fibrous 
closure of the ostium during the healing process. The stents 
where removed after a median of 1.9 months (range 0.4–
16.8) in the E-DCR group and 2.4 months (range 0.5–13.9) 
in the L-DCR group (p < 0.001). Among patients with an 
E-DCR, the success rate when a stent was placed was 85% 
(198/233). Very similar to the rate in patients without a stent, 
which was 84% (21/25), (p = 1.000). Also among patients 
with an E-DCR, the median time to removal was compa-
rable between successful and unsuccessful surgeries [1.9 
months (range 0.5–16.8) vs. 2.0 months (range 0.3–5.1)]. 
Accidental stent extrusion occurred in 29 cases (19 E-DCR 
and 10  L-DCR). No differences were found between the 
percentage of epiphora recurrence between these patients 
and those with correct stent position [27.6% versus 22.0% 
recurrence, respectively (p = 0.643)].

No major complications were reported during the study 
period. Five orbital ecchymosis were described, 2 after 
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L-DCR and 3 after E-DCR. Two episodes of epistaxis 
occurred after E-DCR and resolved after nasal packing. 
In the E-DCR group, 44 cases presented synechiae and 
in the L-DCR group, 19 cases. When analyzing the out-
comes of these cases with synechiae, we observed that 
30% (n = 19/63) had epiphora during follow-up compared 
to 20% (n = 63/309) among patients without synechiae 
(p = 0.088). Granulomas were found in 26 cases of E-DCR 
and 3 cases of L-DCR. Again, the results showed no differ-
ences between patients with and without granulomas (31% 
versus 21% of epiphora, respectively, p = 0.224).

Conjunctivodacryocystorhinostomy (CDR)

A total of 68 CDRs were performed, placing 43 Metaireau 
tubes (63%) and 25 Lester Jones tubes (37%). We started 
placing Lester Jones tubes in 2018, prior to that time, 
only Metaireau tubes were available. Considering that this 
technique relies on the insertion of a prosthesis, we evalu-
ated success by measuring the time until a replacement 

was required. Of the 68 tubes placed, 45 (68%) had to be 
removed due to extrusion, obstruction or recurrent conjunc-
tivitis. In most cases, a new tube was placed. The median 
duration of the replaced tubes was 10 months (range 3 days 
− 96 months). However, some patients have not yet required 
replacement and continue to show long-term permeability 
of the tube (median 26 months, range 4–79 months).

No severe complications were observed after place-
ment of an LCR tube. Five patients presented an orbital 
ecchymosis, 9 cases a granuloma and 4 cases postoperative 
synechiae.

Discussion

Lacrimal duct obstructions are a frequent cause of epiph-
ora. Before surgery, the keys to success are determining the 
cause of the epiphora, ruling out a functional disorder, and 
correctly locating the site of obstruction. During surgery, 
one of the most important factors is the size of the ostium 
(widest bony aperture) after opening the lacrimal sac [4, 5]. 

Dacryocystorhinostomy can be performed by external, 
endonasal or laser approaches with their several modifica-
tions. All three techniques usually show good results, with 
functional success rates above 80% in most publications 
[6–8]. For example, Balikoglu et al. [9] observed functional 
success rates of 81%, 72% and 73% for patients with exter-
nal DCR, E-DCR and L-DCR respectively. Published results 

Table 1  Endoscopic findings during follow-up according to the results 
of the surgery

Success – No epiphora Recurrence - Epiphora
Visible ostium 255 (88%) 26 (32%)
Non-visible 
ostium

35 (12%) 56 (68%)

Total 290 82

Fig. 1  Kaplan-Mayer graph showing actu-
arial recurrence-free survival in months for 
E-DCR and L-DCR groups. Time is calcu-
lated after the removal of the silicone stent
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obstructions after craniofacial trauma, congenital deformi-
ties, or neoplasms [14]. 

The time to recurrence was 2.5 months after the removal 
of the silicone stent. Golan et al. [15] have published that 
E-DCRs results after 2 weeks correlate with those observed 
after 6 months. Our results disagree with this observation, 
as many patients presented recurrence months after surgery. 
Bertaux et al. [16] described that the ostium of an E-DCR 
shrinks significantly within the 2 months after removal of 
the stent. According to Maini et al. [17], the success rate of 
L-DCR after 3 months of follow-up was 82%, compared 
to 68% after 12 months. They did not observe these differ-
ences in the E-DCR group, which maintained rates of 76% 
and 74%, respectively. In our sample, the success rate also 
remained stable at 12-month follow-up in the E-DCR group 
(85%) and, similar to Maini’s findings, in the L-DCR group 
it decreased from 62 to 53% after a year. In laser surgery, 
even lower functional success rates at 2 years follow-up 
have been described, 31% versus 88% observed at 3-months 
follow-up [11]. 

The use of silicone stents remains controversial. In 2011, 
a meta-analysis by Feng et al. [18] showed no statistical 
difference in the success rate between the DCR with and 
without stents. However, two recent meta-analysis support 
the opposite view [19, 20]. Both studies analyzed random-
ized controlled trials and observed better success rates in the 
stent group after external DCR. No statistically significant 
results were observed in the E-DCR group, but there was a 
trend towards the benefit of using stents. Most surgeons par-
ticipating in this study continued to place stents after DCR 
surgery, but they have progressively reduced the time before 
its removal, especially in E-DCR. Our results did not yet 
show this change, given the accumulative data. However, 
they revealed that patients with or without stents showed 
very similar results.

Complications occasionally occurred after DCR surgery. 
Synechiae and granulomas can be considered as an unex-
pected event, not as a complication. Our results support this 
assumption, given that outcomes were comparable between 
patients with and without synechiae and granulomas. How-
ever, other studies showed worse results in patients that pre-
sented granulomas or synechiae [9]. 

Pre-saccal obstructions should be treated with a CDR and 
a tube placement. However, some authors such as Nomura 
et al. [7] performed E-DCR with stent insertion in these 
cases. They argued that the insertion of a stent is necessary 
in patients with canalicular stenosis because DCR alone 
does not restore canalicular patency. It is in this condition 
that they obtained worse results compared to other cases of 
DCR. Therefore, it reinforces the opinion that the commu-
nication created between the conjunctival sac and the nasal 

in E-DCR range from 80 to 97% [6]. Our results using the 
endonasal endoscopic approach are consistent with the lit-
erature, as we observed an 85% success rate in patients with 
at least 4-months follow-up.

The outcomes of the endonasal transcanalicular laser 
technique are controversial and differ greatly between stud-
ies, with rates ranging from 60 to 94% [8–10]. Our results 
after L-DCR are relatively low compared to the literature, 
with a success rate of 62%, maybe because some groups 
complement laser surgery with mechanical ostium enlarge-
ment procedures [11]. 

It is difficult to compare the outcomes with those of other 
groups because there is no standardized definition of suc-
cess in lacrimal duct surgery. We considered that surgery 
was successful if the patient did not present epiphora during 
follow-up. Other groups defined it as an improvement of 
epiphora, the absence of new episodes of dacryocystitis and/
or a patent ostium in the nasal cavity (anatomical success) 
[9, 12]. We consider that if the patient still refers epiphora 
after surgery, even if it has decreased, it should be consid-
ered as a recurrence or persistence.

Another possible explanation for our results is shown in 
Table 1, which compares endoscopic findings with epiphora 
during follow-up. When analyzed, we observed two pre-
sumable situations: the cases without epiphora that showed 
a visible ostium and the cases with epiphora in which the 
ostium had closed. However, we found it interesting to 
evaluate the rest of the cases. On the one hand, there were 
12% of patients without postoperative epiphora in whom 
the ostium was not visible. This can be explained by the 
presence of synechiae or a membrane occluding the ostium, 
without altering its functionality. On the other hand, there 
were 32% of patients with persistent epiphora but with a 
visible ostium during endoscopy. Although there was an 
apparently satisfactory anatomical outcome, we consider 
these cases as recurrences, given the functional failure [4]. 
These cases present a challenge to the committee, as they 
may have a functional disorder already present before the 
surgery or perhaps a misdiagnosis was made. Konuk et al. 
[13] and lately Ekin et al. [5] observed that the most com-
mon causes of unsuccessful DCR surgery were inadequate 
size and location of the bony ostium, fibrosis at rhinostomy 
site, and canalicular obstruction. The latest represent a mis-
diagnosis of pre-saccal obstructions. Therefore, physicians 
should properly examine patients and consider the possibil-
ity of canalicular obstruction. In case of doubt, dacryocys-
tography is a useful tool [14]. In 25% of our cases, a digital 
subtraction dacryocystography helped the committee to 
indicate surgery. Recently, computed tomography dacryo-
cystography has been introduced as a complementary tool 
to document the anatomy of the lacrimal system and adja-
cent structures. Its use in clinical practice lies in complex 

1 3



Indian Journal of Otolaryngology and Head & Neck Surgery

Conflict of Interest  The Authors declare that there is no conflict of in-
terest.

Open Access   This article is licensed under a Creative Commons 
Attribution 4.0 International License, which permits use, sharing, 
adaptation, distribution and reproduction in any medium or format, 
as long as you give appropriate credit to the original author(s) and the 
source, provide a link to the Creative Commons licence, and indicate 
if changes were made. The images or other third party material in this 
article are included in the article’s Creative Commons licence, unless 
indicated otherwise in a credit line to the material. If material is not 
included in the article’s Creative Commons licence and your intended 
use is not permitted by statutory regulation or exceeds the permitted 
use, you will need to obtain permission directly from the copyright 
holder. To view a copy of this licence, visit http://creativecommons.
org/licenses/by/4.0/.

References

1.	 Bagdonaite L, Pearson AR (2015) Twelve-year experience of 
Lester Jones tubes - results and comparison of 3 different tube 
types. Ophthalmic Plast Reconstr Surg 31:352–356. https://doi.
org/10.1097/IOP.0000000000000340

2.	 Gras-Cabrerizo JR, Montserrat-Gili JR, León-Vintró X et al 
(2012) Endonasal endoscopic scalpel-forceps dacryocystorhinos-
tomy vs endocanalicular diode laser dacryocystorhinostomy. Eur 
J Ophthalmol 23:7–12. https://doi.org/10.5301/ejo.5000157

3.	 Massegur H, Trias E, Adema JM (2004) Endoscopic dacryocys-
torhinostomy: modified technique. Otolaryngol Head Neck Surg 
130:39–46. https://doi.org/10.1016/j.otohns.2003.08.011

4.	 Torun MT, Yılmaz E (2021) The role of the rhinostomy ostium 
size on functional success in dacryocystorhinostomy. Braz J Oto-
rhinolaryngol Apr 10. https://doi.org/10.1016/j.bjorl.2021.03.006

5.	 Altin Ekin M, Karadeniz Ugurlu S, Aytogan H, Sahin Atik S 
(2020) Failure in Revision Dacryocystorhinostomy: a study of 
Surgical technique and etiology. J Craniofac Surg 31:193–196. 
https://doi.org/10.1097/SCS.0000000000005829

6.	 Coumou AD, Genders SW, Smid TM, Saeed P (2017) Endoscopic 
dacryocystorhinostomy: long-term experience and outcomes. 
Acta Ophthalmol 95:74–78. https://doi.org/10.1111/aos.13217

7.	 Nomura K, Arakawa K, Sugawara M et al (2017) Factors influ-
encing endoscopic dacryocystorhinostomy outcome. Eur Arch 
Otorhinolaryngol 274:2773–2777. https://doi.org/10.1007/
s00405-017-4541-8

8.	 Kumar S, Mishra AK, Sethi A et al (2019) Comparing out-
comes of the Standard Technique of Endoscopic DCR with 
its modifications: a retrospective analysis. Otolaryngol - 
Head Neck Surg (United States) 160:347–354. https://doi.
org/10.1177/0194599818813123

9.	 Balikoglu-Yilmaz M, Yilmaz T, Taskin U et al (2015) Prospec-
tive comparison of 3 dacryocystorhinostomy surgeries: external 
versus endoscopic versus transcanalicular multidiode laser. Oph-
thalmic Plast Reconstr Surg 31:13–18. https://doi.org/10.1097/
IOP.0000000000000159

10.	 Mor JM, Matthaei M, Schrumpf H et al (2018) Transcanalicu-
lar laser dacryocystorhinostomy for acquired nasolacrimal duct 
obstruction: an audit of 104 patients. Eur J Med Res 23:58. 
https://doi.org/10.1186/s40001-018-0355-4

11.	 Nowak R, Rekas M, Gospodarowicz IN, Ali MJ (2021) Long-
term outcomes of primary transcanalicular laser dacryocysto-
rhinostomy. Graefe’s Archive Clin Experimental Ophthalmol 
259:2425–2430. https://doi.org/10.1007/s00417-021-05165-5

12.	 Huang J, Malek J, Chin D et al (2014) Systematic review and 
meta-analysis on outcomes for endoscopic versus external 

cavity in CDRs is the best treatment for these pre-saccal 
obstructions.

Lester Jones Tubes were first described in 1962 [21]. 
They are made of Pyrex glass and have been technically 
improved over the years. Metaireau tubes were described 
by Metaireau in 1979 and are made of polyvinylpyrrolidone 
(PVP) [22]. 

According to the literature, Lester Jones tubes are cur-
rently the most widely used. Bagdonaite et al. [1] studied 
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and observed a success rate of 97%, defined as a pat-
ent and well-positioned tube. However, 43% of the tubes 
required replacement, and it was due to extrusion in half 
of the patients. The mean interval to tube replacement was 
between 7 and 12 months. [1] Even though the experience 
of the hospitals participating in this study is limited, our 
results are similar the those reported by Bagdonaite.

The advantage of Lester Jones tubes, being made of 
Pyrex glass, is that they get less clogged. However, this 
adds a major difficulty during replacement, as they can eas-
ily break. In our experience, this means that they cannot be 
removed in the consultation room, but have to be removed 
in the operating theatre under sedation.

E-DCR shows good success rates in patients with sac-
cal or post-saccal obstruction of the lacrimal duct. Although 
outcomes after L-DCR are significantly worse, this sur-
gery maintains its role in patients with contraindications to 
general anesthesia. A considerable percentage of failures 
after DCR surgery have a visible ostium on endoscopic 
examination. This fact should make us reconsider the ini-
tial diagnosis, ruling out functional problems or canalicular 
obstructions.
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