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Abstract
Aim: To assess the functional outcomes of external dacryocystorhinostomy (DCR) surgery 
in symptomatic patient with primary nasolacrimal duct obstruction.
Design: Prospective, clinical interventional study.
Methods: This study was conducted in initially 57 consecutive (57 eyes) patients and 
ultimately 50 consecutive (50 eyes) patients with primary acquired nasolacrimal duct 
obstruction admitted in a tertiary eye care center. Functional outcome comprises of 
symptom improvement which includes absence of epiphora, improvement in vision, 
routine work, occupational work, mood, embarrassment. Assessment was done by pre- 
and postoperative questionnaires at two, six and 12 months postoperatively.. Anatomic 
success was assessed by lacrimal syringing, fluorescein dye disappearance test (FDDT) and 
endoscopic view of osteotomy. Statistical significance between preoperative and postoper-
ative symptoms (functional outcome assessment) was analyzed using the McNemar’s test.
Results: Postoperatively, marked improvement in subjective symptoms, i.e., difficulty in 
vision (93.5%), routine work (95.6%),occupational work (95.8%), mood (95%) and embar-
rassment (94%) was seen with an anatomic success of 96%.
Conclusions: In primary acquired nasolacrimal duct obstruction (PANDO) patients, 
symptoms bother the patient significantly. However, successful DCR surgery has a benefi-
cial effect on the patient’s physical and social health, thereby changing the quality of life 
of patients markedly.
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Introduction
Primary acquired nasolacrimal duct obstruction (PANDO) is a common cause of 
epiphora in adults.1,2 Epiphora is a common, annoying symptom, embarrassing the 
patient both socially and functionally and it may even endanger the eye. It is inter-
esting to note that nasolacrimal duct obstruction is a disorder in which the subjec-
tive problem does not always correlate with the objective findings. Patients also 
frequently complain of visual blur, difficulty in occupational work, routine work, 
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embarrassment, and poor mood due to nasolacrimal duct obstruction.
Anatomical success of DCR surgery based on patient’s symptoms and severity 

of tearing may not always correlate.3 Evaluation of watering following surgery 
and professional and social impact are necessary to address objective successful 
surgery.

Until now, DCR has had objective anatomical measures of success. Previously 
published studies about DCR have shown that patient satisfaction may not neces-
sarily correlate with objective success rates.4,5 It is felt that an evaluation of a broader 
range of symptoms related to watery eye was necessary to address the issue of 
whether patients had actually improved in real life terms following objectively 
successful surgery. Thus, the main aim of this study is to evaluate the functional 
outcomes (symptom improvement) in patients with nasolacrimal duct obstruction, 
evaluated prospectively before and after successful DCR surgery.

Methods
This prospective, clinical interventional study was conducted on 57 consecutive (57 
eyes) in-patients of PANDO admitted in a tertiary eye care center. Informed consent 
was taken from all the patients who were included in the study. The purpose, 
method and basis of the study were conveyed to all of the patients recruited. The 
study was approved by the Institutional Ethics and Research Advisory Committee 
of the Institute and is according to the declaration of Helsinki.

All consecutive cases of PANDO admitted for surgery were included in the study. 
Exclusion criteria were children less than 12 years of age, canalicular or common 
canalicular block, failed DCR surgery, secondary nasolacrimal duct obstruction and 
patients unwilling to participate in the study.

All patients were subjected to detailed clinical evaluation which includes visual 
acuity measurement, Schirmer’s test, lacrimal syringing, fluorescein dye disappear-
ance test (FDDT) and nasal examination to rule out any contra-indication for DCR 
surgery.

A questionnaire was given to all the preoperative patients included in the study. 
Patients were asked about difficulty in vision, routine work , professional work, 
mood and embarrassment. The overall severity of this symptomology was graded 
as no symptoms at all (grade 0), mild (grade 1), moderate (grade 2) or severe 
symptoms (grade 3) (Table 1).6



Rizvi, Saquib, Gupta, Maheshwari, Maheshwari

145Asian Journal of OPHTHALMOLOGY

Table 1.6 Questionnaire for Subjective Assessment.

Does your watery‐eye problem bother you? Y N

If it does bother you, does it interfere with your: Vision? Y N

Routine work? Y N

Occupational work? Y N

Mood? Y N

If it does interfere, is it: (choose one) A little? (mild)

A moderate amount?

A great deal? (severe)

Does your watery eye become embarrassing? Y N

If it does become embarrassing, is it: (choose one) A little? (mild)

A moderate amount?

A great deal? (severe)

(Y- YES, N- NO)
Grading system: No symptoms – Grade 0; Mild symptoms – Grade 1; Moderate symptoms – Grade 2; Severe 
symptoms – Grade 3.

After informed consent, the patients underwent DCR surgery by external 
approach. All surgeries were performed under infratrochlear block with I.V sedation, 
by a single surgeon. External DCR were performed by a short ten-mm straight 
incision, positioned at half the distance between the medial canthus and mid-point 
of the nasal bridge and not extending above the level of the medial canthus.

A skin flap was raised, then orbicularis fibers were divided to reach the medial 
canthal tendon. The periosteum anterior to the medial canthal tendon was incised 
and reflected to expose the lacrimal fossa. The lacrimal sac was encountered and 
carefully reflected laterally exposing the fossa. A large osteotomy of 15 x 15 sq. mm 
was created. Nasal mucosal and lacrimal mucosal flaps were fashioned, the posterior 
flaps were sacrificed, and the anterior flaps were sutured using 6-0 Vicryl sutures. 
The medial canthal tendon was repositioned. To give subcutaneous sutures, 6-0 
Vicryl was used as well and the skin was closed with fine 6-0 Prolene subcuticular 
sutures. Anatomic success include a patent lacrimal drainage system as determined 
by lacrimal syringing, fluorescein dye disappearance test, and endoscopic view of 
the osteotomy site.

Functional outcomes of surgery include absence of epiphora, decrease difficulty 
in vision, improved performance of routine and occupational work, better mood, 
and reduced embarrassment, which were assessed by post-operative question-
naires, conducted at two, six and 12 months following surgery. Seven patients were 
lost to follow-up, so ultimately the study was conducted on 50 (50 eyes) patients.

Statistical significance between preoperative and postoperative symptoms 
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(functional outcome assessment) was analyzed using McNemar’s test. Data 
were analyzed using SPSS version 20. P-value ≤ 0.05 was considered statistically 
significant.

Results
Out of 57 cases who underwent DCR, seven patients did not turn up for follow-up 
and were excluded from our study. In our study, the majority of the patients [16 
(32%)] were in age group of 41- 50 years. Of the total number of patients, there 
were 39 females (78%) and 11 males (22%). Nineteen (38%) cases concerned the 
right side, 31 (62%) cases the left side.

Out of 50 cases of PANDO, 31 (62%) cases had difficulty in vision. Difficulty in 
routine work, occupational work and embarrassment in social gathering was seen 
in 23 (46%), 24 (48%) and 19 (38%) cases respectively. Mood disorder was the major 
problem in most of the cases of PANDO, namely 44 (88%) (Table 2).

Although anatomic and functional success was assessed at different time inter-
vals, the final outcome of success was measured at 12 months postoperatively to 
get unbiased results. Delayed assessment helped us to rule out early objective 
success and to include cases of late failure if there were any. Anatomic success in 
our study was seen in 48 (96%) of cases 12 months postoperatively. After successful 
DCR surgery marked improvement was seen in subjective symptoms, i.e., difficulty 
in vision (93.5%), routine work (95.6%), occupational work (95.8%), embarrassment 
(94%) and mood (95%) (Table 2). It was seen that symptoms of patient decreased 
significantly (P < 0.05) indicating that successful external dacrocystorhinostomy 
changed quality of life markedly in these patients (Fig. 1). Similarly, functional 
grading also improved significantly 12 months postoperatively (P < 0.05) (Table 3).

Fig. 1. Showing subjective symptoms preoperatively and 12 months postoperatively.
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Table 2. Effect of DCR surgery on symptoms of PANDO (functional outcome assessment).

Difficulty 
in vision

Difficulty 
in routine 
work

Difficulty in 
occupational 
work

Mood Embarrassment

Preoperative 31 (62%) 23 (46%) 24 (48%) 44 (88%) 19 (38%)

Postoperative
(12 months)

2
(6.5%)

1
(4.4%)

1
(4.2%)

2
(5%)

1
(6%)

Postoperative 
improvement in 
symptoms

29
(93.5%)

22
(95.6%)

23
(95.8%)

42
(95%)

18
(94%)

P value < 0.006 < 0.01 < 0.01 < 0.0001 < 0.05

Table 3. Grading of preoperative and postoperative symptoms at 12 months.

Preoperative
symptoms Vision Routine 

work
Occupational 
work Mood Embarrassment

Grade 0 19 (38%) 27 (54%) 26 (52%) 6 (12%) 31 (62%)

Grade1 22 (44%) 14 (28%) 13 (26%) 27 (54%) 9 (18%)

Grade 2 6 (12%) 5 (10%) 8 (16%) 12 (24%) 8 (16%)

Grade 3 3 (6%) 4 (8%) 3 (6%) 5 (10%) 2 (4%)

Postoperative 
symptoms Vision Routine 

work
Occupational 
work Mood Embarrassment

Grade 0 48 (96%) 49 (98%) 49 (98%) 48 (96%) 49 (98%)

Grade 1 1 (2%) 1 (2%) 1 (2%) 1 (2%) 1 (2%)

Grade 2 1 (2%) ------ ------- 1 (2%) --------

Grade 3 ------ ------ ------- ------- --------

P value < 0.05 < 0.05 < 0.05 < 0.05 < 0.05

Discussion
External DCR is the gold standard treatment for nasolacrimal duct obstruction 
because of patient acceptance, low cost, and high success rate. It can be performed 
safely under local anesthesia, on an outpatient basis, in elderly individuals.7-12

The outcome of external DCR surgery can be measured by both anatomical and 
functional indicators. It is being increasingly recognized that anatomical patency 
does not always translate into good functional outcome. Some patients with an 
anatomically patent nasolacrimal system still have subjective symptoms.13 Hence, 
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both objective and subjective outcome should be assessed for the success of DCR 
surgery.

Olver14 in 2003 suggested that success rates should be measured and compared 
using strict outcome criteria taking in account both functional and anatomical 
success and an adequate length of follow-up. We have used the similar criteria to 
gauge the objective and subjective success after an eventful DCR surgery.

Rose15 describes the lacrimal paradox ,where anatomical success may not corre-
late with success in control of symptoms and vice versa. He describes the signs 
and symptoms of drainage disorders to be either volume related or flow related. 
Volume-related backwash from the lacrimal sac can in most cases be treated with 
appropriate surgery. However, flow-related characteristics are largely due to limita-
tion or tear conductance from the lateral canthus to the nose. Symptom relief of 
flow-related symptoms is not achievable in every patient.

Mansour et al.16 found that in 139 patients with PANDO who had external DCR, 
the subjective rate based on a retrospective symptom score was 89% after one year. 
They stated that anatomic patency does not always translate into good functional 
outcome, hence the functional outcome alone provide good pictures regarding 
DCR outcome. Lester17 took a sample size of 49 cases and nine months follow-up 
and concluded a functional success of 41 (83.7%).

Mathew et al.18 described ‘patient satisfaction’ in a retrospective study and 
telephone questionnaire comparing non-laser endoscopic DCR and external 
DCR, and found no significant difference between the two for patient satisfaction 
(75% vs 86%, respectively). Tripathi et al.19 assessed the success of laser endonasal 
endoscopic DCR using both subjective (questionnaire) and objective (sac washout) 
measures.15 The questionnaire asked to what degree the watering was cured, with 
65% of patients declaring a complete cure, compared with 91% of patients with 
objective success.

Moore et al.20 evaluated mechanical and laser endoscopic DCR in 62 patients with 
PANDO including subjective reporting of tearing as an outcome measure. There 
was a 71% and 83% subjective success rate, respectively, but tearing alone was 
measured.

Cheung et al.6 evaluated a wide range of symptoms in patients with functional 
(FNLDO) and primary acquired nasolacrimal duct obstruction, before and after 
successful DCR surgery. Overall symptoms were significantly reduced following 
successful DCR surgery in FNLDO patients (P < 0.05) but remained unchanged 
in PANDO patients (P = 0.05).However, embarrassment was the only individual 
symptom to reduce significantly (in frequency) following surgery both in FNLDO (P 
< 0.005) and PANDO (P < 0.001). Also, there was a small but not statistically signifi-
cant reduction in the frequency of the visual symptoms in both FNLDO and PANDO.

Similarly, our study has shown PANDO affects patients in relation to visual tasks, 
routine work, occupational work, mood and embarrassment.

In our study, 31 (62%) cases had difficulty in vision. Raised tear meniscus of 
nasolacrimal duct obstruction particularly in down-gaze may be the cause of visual 
distortion.
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However, in our study marked improvement in all subjective symptoms, i.e., diffi-
culty in vision, routine work, occupational work, mood and embarrassment, was 
seen and was found to be statistically significant (P < 0.05). Although 48 (96%) 
patients had anatomical success in our study but symptomatic success in relation 
to routine work, occupational work and embarrassment was seen in 49 (98%) cases 
(Table 3). This was attributed to the fact that out of the two patients who did not 
have a successful outcome after DCR surgery, one patient had much decreased 
epiphora with no complaints of discharge as compared to the preoperative status 
leading to decrease in these symptoms. So it was seen that the symptoms of the 
patients decreased significantly postoperatively, indicating that successful dacro-
cystorhinostomy changed quality of life markedly in our study.

Good anatomical success of DCR in our study depends on meticulous surgical 
steps, taut anterior flaps of lacrimal sac mucosa and nasal mucosa after suturing so 
that they do not sag down postoperatively and cover the osteotomy site, proper 
location of the osteotomy site, as well as large osteotomy which is the most impor-
tant step in preventing failure of DCR, as larger osteotomies created during external 
DCR lead to larger postoperative ostia.21

We concluded that external DCR is a highly effective and safe procedure. In 
PANDO patients, symptoms may bother the patient significantly and successful DCR 
surgery has a positive effect on the patient’s physical and psychological well-being.
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