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Purpose. This study aimed to evaluate long-term results of external dacryocystorhinostomy (DCR) at a tertiary eye care center
specializing in lacrimal duct surgery in Germany. Methods. The medical records of 1010 patients with acquired nasolacrimal duct
obstruction (NLDO), who had undergone lacrimal duct surgery at a tertiary eye care center, were reviewed. Only adult patients who
had undergone external DCRwere included.The evaluation included the following parameters: age, gender, duration of symptoms,
patient satisfaction, previous dacryocystitis, complication rates, and surgical outcome.Results. 154 eyes of 146 patients (14.5%) could
be included in the study.The average agewas 64.1±29.7 years. 66.4%of patientswere females and 33.6%weremales. Acute or chronic
dacryocystitis was found in 81 patients (55.5%). Overall, 82.8% of patients had full resolution of symptoms. The success rate of
external DCR for patients with previous episodes of dacryocystitis was 82.7% compared to 83.4% for patients without dacryocystitis
in their medical history. Conclusion. In cases in which transcanalicular microendoscopic techniques are contraindicated (e.g., after
dacryocystitis) or in complex cases where microendoscopic procedures have failed (revision surgery), external DCR is still the
surgical treatment of choice with very good postoperative success.

1. Introduction

Acquired nasolacrimal duct obstruction (NLDO) is a com-
mon disorder that occurs more frequently in females [1, 2].
Epiphora is the most common symptom.

Dacryocystorhinostomy (DCR) is the standard treatment
for nasolacrimal duct obstruction. There are two main types
of DCR: external and endonasal. External DCR was first
described by Toti in 1904 [3], and the procedure has been
modified many times by different surgeons over the years
[1]. The endonasal technique was first described by West in
1910 [4].

However, since the early 1990s minimally invasive micro-
endoscopic transcanalicular therapeutic techniques such as
laser dacryoplasty (LDP) or microdrill dacryoplasty (MDP)
have becomemore andmore popular [5, 6].These procedures
allow the physiology of the lacrimal drainage system to be
preserved intact and obviate the need for an external DCR.
Thus, in specialized centers the number of external DCRs
performed has decreased markedly, and external DCR is

usually chosen only when transcanalicular microendoscopic
techniques are contraindicated, such as in revision operations
or in complicated or traumatic cases [5–8].

The purpose of the current study was to evaluate preoper-
ative characteristics and postoperative outcomes of external
DCR in this new and demanding indication area at a
tertiary referral center specializing in lacrimal duct surgery
in Germany.

2. Materials/Subjects and Methods

In this study we retrospectively reviewed the medical records
of all patients who had undergone lacrimal surgery at a
tertiary eye care center between 2009 and 2011.The retrospec-
tive study was approved by the local ethics committee and
adhered to the tenets of the Declaration of Helsinki.

2.1. Inclusion Criteria. Inclusion criteria are as follows:

(1) adult patients (age over 18 years);
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(2) patients with acquired NLDO;
(3) patients s/p external DCR performed at our depart-

ment between 2009 and 2011.
The extracted data included patient demographics, side of
obstruction, duration of symptoms, previous dacryocystitis,
previous lacrimal duct surgery, postoperative complications,
and surgical outcome.

2.2. Surgical Procedure. In our department external DCR is
generally performed under general anesthesia. An incision
wasmademedial to the angular vein at the level of the medial
canthal ligament. An osteotomy with a mean diameter of
10mm was created and the lacrimal sac opened. Posterior
and anterior mucosal flaps were made and all patients were
intubated with silicone tubes. The skin was closed with a 6-0
polypropylene suture. The silicon tubes were usually kept in
place for 3–6 months.

Postoperative, long-term results regarding patient satis-
faction and success rate were evaluated by telephone survey
in October 2015. Success was defined as full resolution
of symptoms and no postoperative dacryocystitis without
additional postoperative lacrimal duct surgery. Regarding
the analysis of long-term outcome, only the first side was
included in bilateral cases. Patients were also asked to rate
their satisfaction on a scale of 1 to 10 (1 = extremely dissatisfied
to 10 = extremely satisfied).

Data management was performed with Microsoft Excel
2010. IBM SPSS� Statistics 22 for Windows (IBM Corpo-
ration, Somers, NY, USA) was used for statistical analyses.
Fisher’s exact test was used to compare the results of DCR
surgeries in the different subgroups.

3. Results

From the medical records of a total of 1010 patients who had
undergone lacrimal duct surgery (𝑛 = 1361) from January
2009 to December 2011, 154 eyes of 146 patients (14.5%) were
included according to the previously mentioned inclusion
criteria. Mean preoperative age was 64.1 ± 29.7 years; 97
patients (66.4%) were females and 49 patients (33.6%) males.
Demographics of the study population are summarized
in Table 1. 81 patients (55.5%) were older than 65 years
(Figure 1). 138 had unilateral DCR (right side, 75 (51.4%); left
side, 63 (43.2%)), and 8 patients had bilateral DCR.

Figure 2 shows the duration of symptoms. The majority
of the patients showed a duration of symptoms prior to
first presentation at our department of more than one year
(Figure 2). 78.8% (𝑛 = 115) patients complained of epiphora,
and 55.5% (𝑛 = 81) of patients had previously had acute or
chronic dacryocystitis.

97 of the 146 patients (66.4%) underwent DCR as the
initial lacrimal duct surgery. 33.6% of patients (𝑛 = 49) had
had previous lacrimal duct surgery at another institution.

Telephone interviews could be performed in 87 patients
(59.6%). The follow-up period ranged from 42 months to 80
months (mean 61.7 ± 5.1 months). The success rate of DCR
in different subgroups is summarized in Table 2. The success
rate of external DCR for patients with previous episodes of

Table 1: Baseline characteristics of the study population.

Age (years) (mean ± SD) 64.1 ± 29.7
Gender [female :male] 97 (66.4%) : 49 (33.6%)
History of epiphora 78.8% (𝑛 = 115)
History of dacryocystitis 55.5% (𝑛 = 81)
Trauma 7.5% (𝑛 = 11)
Previous lacrimal duct surgery 33.6% (𝑛 = 49)
Follow-up (months) (mean ± SD) 61.7 ± 5.1
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Figure 1: Patient age.
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Figure 2: Duration of symptoms.

dacryocystitis was 82.7%, compared to 83.4% for patients
without previous episodes of dacryocystitis. The difference
was not statistically significant (𝑝 = 1.0). The success rate
in patients without previous lacrimal duct surgery was 88.5%
compared to 74.3% for patients with previous lacrimal duct
surgery. The difference was also not statistically significant
(𝑝 = 0.15).

Patient satisfaction with the surgical outcome is summa-
rized in Figure 3. Significant postoperative hemorrhage was
observed in 2 cases (1.4%).
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Table 2: Success rates in the entire group and different subgroups.

Success
rates

Entire group 82.8
Patients with previous episodes of dacryocystitis 82.7
Patients without previous episodes of dacryocystitis 83.4
DCR as primary procedure 88.5
DCR after any form of initial lacrimal surgery 74.3

Patient satisfaction
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Figure 3: Patient satisfaction (1–10: 1 = extremely dissatisfied to 10 =
extremely satisfied).

4. Discussion

The relative number of external DCR procedures in relation
to the total number of all forms of lacrimal duct surgery
performed at our department (14.5%) agreeswith results from
other centers specializing in lacrimal duct surgery [5, 7].
Due to the development ofmicroendoscopic transcanalicular
techniques (MDP and LDP) over the last 10 years, the rel-
ative number of external DCR procedures performed has
decreased markedly [5–7]. The minimally invasive, scarless
endoscopic techniques have an acceptable success rate of up
to 80% and are highly suitable for use as an initial treatment
(first-step procedure) [5–7]. In recent years external DCR
at our department has been performed mainly following
dacryocystitis, as a secondary procedure after prior lacrimal
duct surgery, or where transcanalicular microendoscopic
techniques were contraindicated [5–8].

66.4% of the patients were females, which is comparable
with reports in the literature [1, 2, 9].Themajority of patients
were older than 65 years. As DCR has a better success rate
than transcanalicular microendoscopic techniques [1, 6, 7, 9–
12], we applied DCR more frequently in elderly multimorbid
patients to minimize the risk of revision surgery and further
general anesthesia.

About 50% of patients showed duration of symptoms of
less than one year prior to first presentation at the clinic. Some
patients with chronic symptoms and a history of different
forms of lacrimal duct surgery reported their symptoms to
have lasted for several years.

External DCR in the present study has a success rate of
82.8%. The success rate of external DCR in the literature has
been reported to lie between 80% and 99% [13–17].

Comparing success rates of lacrimal duct surgery is a
difficult task because different studies use different success
criteria (anatomic patency, improvement in tearing, or full
resolution of symptoms) and the follow-up time varieswidely.
Evidence of anatomic patency to irrigation does not provide
any information about the physiologic function of the DCR
or patient satisfaction and can overestimate surgical success
[18–20]. In this study only patients who became completely
asymptomatic following DCR, with a minimum follow-up
time of 3.5 years after surgery, were rated as successes. A
further important aspect to take into consideration is the
type of study population.This study investigated success rates
of external DCR in some completely new and demanding
indication areas: elderly patients (55.5% were older than 65
years), patients after dacryocystitis (55.5%), or patients after
previous lacrimal duct surgery (33.6%).

In this study 55.5% of the patients had had a previous
episode of dacryocystitis; there was no significant difference
in the success rate of external DCR in patients with or
without a previous episode of dacryocystitis. These findings
are consistent with other studies in the literature [21].

Our study is limited by its retrospective design. However,
the relatively large sample size with a long follow-up (mean
follow-up of 61.7 ± 5.1 months) and the unusual study
population (reflecting real-life data from a tertiary referral
center specializing in lacrimal duct surgery) do add value to
this study.

5. Conclusion

In conclusion, with the rapid development and progress
achieved in minimally invasive microendoscopic lacrimal
duct surgery, the relative number of external DCRs per-
formed as first-line treatment has decreased markedly and
the indication area has changed completely over the last 10
years. However, external DCR is still the surgical treatment
of choice with very good postoperative success rate in special
indication fields.
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[5] H.-W. Meyer-Rüsenberg and K.-H. Emmerich, “Modern
lacrimal duct surgery from the ophthalmological perspective,”
Deutsches Arzteblatt, vol. 107, no. 14, pp. 254–258, 2010.

[6] K.-H. Emmerich, R. Ungerechts, and H.-W. Meyer-Rüsenberg,
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