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Abstract
Background: To investigate the aetiopathology of recurrent epiphora or stickiness after
dacryocystorhinostomy (DCR) surgery, identi�able on dacryocystography (DCG), and to assess the
success rates of secondary corrective surgeries.

Methods: Consecutive post-DCR DCG images from patients with recurrent symptoms were reviewed
between 2012-2015.

Results: 159 eyes of 137 patients were evaluated. 58 DCGs showed normal postoperative �ndings, 4 an
upper/lower canalicular block, 13 a common canalicular block, 31 a completely closed anastomosis, 50 a
narrow anastomosis, and 3 an anastomosis draining into a nasal sinus.

The most successful corrective procedures for each failure category were: Lester Jones Tube (LJT) for a
normal post-operative DCG (17/18 success), Sisler trephination with tubes for upper/lower canalicular
block (1/2 success), redo-DCR with tube for common canalicular blockage (5/6 success), redo-DCR +/-
tube for completely closed anastomosis (12/16 success), LJT followed by redo-DCR +/- tube for narrow
surgical anastomosis (1/1 and 17/27 success respectively), and redo-external-DCR with tube for
anastomosis into a nasal sinus (1/1 success). Redo-DCR was ineffective in patients who had good post-
DCR anatomical patency (22% success).

Conclusion: This is the �rst study to report success rates of redo-DCR surgery according to anatomical
�ndings con�rmed by DCG. The outcome �ow diagram help clinicians recommend procedures that are
most likely to be successful for their patient’s speci�c anatomical abnormality. It also provides a visual
tool for the shared decision-making process. Notably, symptomatic patients with a normal DCG post DCR
are unlikely to bene�t from redo-DCR, with a LJT being the recommended next step.

Background
The aim of Dacryocystorhinostomy (DCR) surgery is to form an anastomosis between the lacrimal sac
and nasal space facilitating tear drainage. Primary DCR surgery has a published failure rate of 3–13%(1–
4). Although patient numbers are small, failure after DCR surgery presents a di�cult management
problem. Repeat DCR surgery is less successful than primary surgery with published functional failure
rates of 15–22%(5, 6) in redo external DCR and 9–21%(7, 8) in redo endonasal DCR. DCR failure can be
due to a range of causes at different anatomical sites along the lacrimal drainage pathway and there is
no data available that strati�es the revision surgery success rates based on the type and location of
anatomical failure. When approaching revision DCR surgery, it is imperative to determine the cause of
failures in order to identify which groups of patients bene�t the most and least from different types of
surgery. This will allow clinicians to realistically and individually predict surgical success rates and
manage patient expectations. Additionally, those with an anatomical failure subtype, which is predicted
to have a low redo DCR success rate, could then be offered alternative nasal lacrimal surgery such as
Lester Jones Tube or Sisler trephination.
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In the authors’ department, dacryocystography (DCG) is routinely performed on patients who report
recurrence of symptoms following DCR surgery to visualise the postoperative anatomical �ow pathway.
Although it is possible to identify the cause of failure based on clinical examination �ndings, DCG is also
useful in identifying the anatomical abnormality of nasolacrimal systems(9, 10) and has been employed
in this study to categorise patients by anatomical causes of failure.

The primary aim of this study was to investigate the potential causes of recurrent epiphora and stickiness
following DCR surgery, identi�able on DCG imaging. The secondary aim of this study was to establish the
outcomes for subsequent revision surgery. This study intends to provide guidance for the decision-
making process for patients experiencing failure of DCR surgery by providing surgical success rates of
subsequent revision surgery according the underlying cause of failure.

Materials And Methods
This study was conducted in full compliance with the declaration of Helsinki. Permission to perform this
study was granted by Moor�elds Eye Hospital NHS Foundation Trust Audit committee review board
(reference number: CA16/AD/19).

The Moor�elds Eye Hospital lacrimal clinic is a tertiary referral center for complex lacrimal disease.
Consecutive patients experiencing failure after DCR from 2012–2015 were reviewed. A lacrimal
consultant reviewed DCG images and identi�ed any DCG abnormalities (DE). Clinical data were collected
from electronic and paper hospital records. Symptomatic success after lacrimal surgery was classi�ed as
the patient being subjectively satis�ed with the outcome and reporting dabbing the eye with a tissue less
than once per day, on a typical day (Munk score of 0 or 1).

Dacryocystography

DCG was performed using a 24G Rabinov Sialography Set �lled with Lipiodol Ultra �uid (dye). The lower
canaliculus was cannulated to the midpoint. The tubing was taped to the cheek. Video �uoroscopy was
performed as the doctor introduced the dye until the point the dye had reached the nasal space or
signi�cant re�ux was observed. An erect x-ray was then taken 10 minutes later to determine if there was
sequestration of dye within a closed cavity system.

Statistics

Data was analyzed using Microsoft Excel (Microsoft O�ce 15.0, 2013, Redmond, Washington).

Results
Patient Demographics

Over a 4-year period, 160 eyes of 138 patients were identi�ed (additional �le 1). One eye of 1 patient was
excluded due to poor quality DCG that precluded interpretation. The cohort was predominantly female
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(92, 67%). The median age of these patients was 62 years (range 2 – 90). The majority of patients were
of Caucasian (62, 45%), South Asian (33, 24%) or Afro-Caribbean (13, 9%) origin. A further 16 (12%)
patients identi�ed ethnically as ‘other’ and 11 (8%) patients were of unknown ethnicity. East Asian and
mixed accounted for only 2% of patients (2 and 1, respectively). All patients experienced epiphora with 17
(11%) eyes also having sticky discharge.

138 eyes had undergone one previous DCR, 15 eyes had undergone 2 previous DCRs and 3 eyes had
undergone 3 previous DCRs.

DCG �ndings

Upon review, 58 (36.3%) DCGs showed normal postoperative �ndings consistent with a successful DCR
(ostium spanning the entirety of the sac with brisk drainage into the nasal space). Abnormal DCG
�ndings were categorised into upper or lower canalicular block, common canalicular block, completely
closed anastomosis, narrow anastomosis and anastomosis draining into a nasal sinus. Data for each of
these categories are summarised in Table 1, with examples of the abnormal DCG images in Figures 1 and
2.

Outcomes of patients who underwent further surgery following a failed DCR

Of the 159 eyes, 94 (59%) underwent further corrective surgery (additional �le 1). The outcomes of these
subsequent surgeries were analyzed according to their DCG-�ndings category and are summarized in the
�owchart (Figure 3). Tertiary surgeries, if undertaken, are included in the �ow diagram. 

Category 1: Normal post DCR DCG �ndings

Lester Jones tube (LJT) insertion was the most successful procedure in eyes with a normal DCG,
resolving watering in 94% (17/18) of eyes. Redo-DCR was only effective at treating epiphora in 2/9
patient. Four patients in this redo-DCR failed group underwent tertiary LJT with success (4/4 resolution).

Upper or lower canalicular block

Sisler trephination with tubes was the most successful procedure in eyes with an upper or lower
canalicular block, which resolved watering in 50% (1/2).

Common canalicular block

Redo-DCR (external or endonasal) with tubes was the most successful procedure in eyes with a common
canalicular block with success in 83% (5/6).

Completely closed anastomosis

In eyes with completely closed anastomosis, LJT was successful in resolving epiphora in 1 eye (success
rate of 100%). However, a much larger number of eyes (16) had redo-DCR (external/endonasal +/- tubes),
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with resolution of epiphora in 75% (12/16).

Narrow anastomosis

Redo-DCR (external/endonasal +/- tubes) was the most successful procedure and successfully resolved
epiphora in 17 out of 27 eyes (success rate of 63%).

Anastomosis draining into a nasal sinus

Redo-DCR (external + tubes) was the only procedure performed in eyes whose anastomosis drained into a
nasal sinus. This was performed in one patient with success (1/1).

Postoperative follow-up

Patients were followed up for a median of 9.3 months (range 0.7-73.5) after their subsequent surgery.

Discussion
The surgical options for treating failed DCR surgery are well known, with surgeons tailoring their surgery
to the approximate anatomical abnormality. In this study, we examined the DCG anatomical abnormality
that led to DCR surgery failure, and reported the success rates of subsequent surgeries according to the
anatomical abnormality.

Causes of epiphora and stickiness recurrence identi�ed on DCG

The most common DCG �nding after failed DCR surgery was that of a well-sized and patent anastomosis
with brisk �ow of contrast into the nasal space (36%), which was followed by a narrow surgical
anastomosis (31%), and completely closed anastomosis (19%). This study showed a similar percentage
of DCG failure attributed to ‘inadequate ostium size or location’ (84/160, 53%) as that reported 30 years
ago at this institution (111/204, 54%)(5). In that study, Welham et al., also found similar rates of
anastomoses into a nasal sinus, re�ecting the need for more awareness for this unusual cause of DCR
failure. Conversely, we are fortunately now seeing a much lower rate of common canalicular obstruction
in our cohort (8%) compared to the past (53%)(5). It is unclear whether this re�ects a difference in the
incidence of cicatricial canalicular disease(11) or a reduction in inadvertent iatrogenic canalicular trauma
during syringing in clinic, or during intubation in DCR surgery. Unfortunately, as a tertiary referral centre,
our department does not have documented canalicular assessment prior to primary DCR surgery, which
was performed at other institutions.

Success rates of subsequent corrective surgery, according to DCG anatomical abnormality

The results of subsequent surgery are presented in the �owchart, with the authors’ recommended surgical
option for each DCG category circled in green (Figure 3). In all but one category, this is the procedure with
the highest percentage success rate. In the ‘completely closed anastomosis’ category, despite LJT having
100% success, the authors have recommended redo-DCR surgery in the �rst instance. This is because
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only one patient with a narrow surgical anastomosis was treated with LJT. Furthermore, LJT requires life-
long maintenance and carries a signi�cant burden to the patient. Redo-DCR showed a reasonable
success rate of 75% in a moderate number of eyes (16), and would not alter the success of subsequent
LJT insertion, and is thus the recommended secondary procedure in this failure category.

Mitomycin C (MMC) has been used with increased frequency as an adjuvant therapy in DCR surgery.
While it has shown to increase surgical success in endonasal DCR revisions(12-14), this same bene�t
was not found in external approach redo-DCR(15), and at our institution MMC is not routinely used in
these cases, and thus is not included in the �owchart.

Success rates of redo-DCR surgery

Revision-DCR was successful overall in 61% (37/61) for all causes. However, when evaluated based on
DCG �ndings of anatomical failure, rates of success ranged widely from 0% to 100%. When patients are
weighing the risks vs. bene�ts of future surgery, the difference between a 0% or 100% predicted success
rate becomes extremely important.

Revision-DCR was least effective in patients with either upper or lower canalicular blockage (0% success)
or a normal post-DCR DCG (22% symptom resolution). In patients with normal post-DCR DCG, this poor
success rate is likely to re�ect the fact that there may be other more proximal points of resistance to �ow
in the drainage system than at the nasolacrimal duct/anastomosis level.

Previous reports of symptomatic improvement after external redo-DCR range from 78%(6) to 85%(5). As
previously discussed, the case mix of these groups in�uences their success rates and makes comparison
with this study’s success rate challenging. Ari et al., reported that redo-DCR had 78% success in patients
with recurrent dacryocystitis(6), which presumably was due to complete anastomosis obstruction. Their
group of patients is equivalent to the cohort in this study with a complete anastomosis closure, who
indeed had similar rates of success after redo-DCR (75%). Welham et al., found a higher rate of success
post redo-DCR (85%)(5) in failed DCR cases than this study. It is not clear what proportion, if any, of their
patients would have had a DCG consistent with a “normal anastomosis”. We have clearly demonstrated
that this group of patients had the lowest success rate after revision DCR surgery. Indeed, these are the
patients that surgeons are most reluctant to operate on due to low probable success, which can now be
quanti�ed for the patient by reference to this study.

Anastomoses draining into a nasal sinus

Three eyes (1.9%) of 3 patients had their lacrimal sac anastomosed to a nasal sinus rather than the nasal
cavity. Unsurprisingly, all 3 patients had external approach DCR, and no tube stents were inserted in 2
cases. Nasal sinus anatomy is highly variable(16). In particular, agar nasi cells (large, anterior ethmoid air
cells) are often encountered during DCR surgery. Entering these air cells can be misinterpreted as entering
the nasal space, as is the case in Figure 2B. Haller Cells are sinuses inferior to the ethmoid air cells, which
extend into the roof of the maxillary sinus. They can drain into either the anterior or posterior ethmoidal



Page 7/15

sinuses and occur in approximately 20% of people(16). In two cases, the lacrimal sac appeared to drain
into Haller Cells (Figure 2A,C). These particular �ndings demonstrate how a DCG can be useful in
planning revision lacrimal surgery by directing the surgeon to create a new anastomosis rather than
erroneously enlarging the pre-existing one.

Decision making tool

Medicine is now entering into an era of shared decision making with the use of decision-making tools for
patients. For this to be viable, patients need to be presented evidence for and against treatment options in
a way that is easy for them to understand and compare. This �owchart (Figure 3) will serve as an
invaluable visual guide of surgical success rates and thereby facilitate planning for individualised
management.

Bene�ts of DCGs

Although the cause of DCR failure can often be determined by careful clinical examination and nasal
endoscopy, DCGs can identify precise structural abnormalities that would not be recognised through
lacrimal irrigation alone. In this study, it identi�ed �ow into a nasal sinus, which would only show as
re�ux on lacrimal irrigation. Furthermore, the classic identi�cation of a hard or soft stop on canalicular
probing is absent once bone has been removed during DCR surgery. During lacrimal irrigation, the
absence or presence of yellow �uorescein in the regurgitated �uid is dependent on having a large enough
residual sac. Therefore, sometimes a common canalicular block and a completely closed anastomosis
(with no mucus) are confused without a DCG. Additionally, DCGs can reveal ‘sump’ syndrome or ‘birdbox’
anastomosis with hold up of dye in the sac on the erect x-ray, which is not identi�able on lacrimal
irrigation alone.

Although DCGs carry radiation exposure, only 0.0011 to 0.0046Gy(17) is delivered to the lens. In contrast,
detectable lens opacities occur from over 100 times this level, at 0.5-2Gy and cataracts occur from
5Gy(18).

Limitations
The authors’ department bene�ts from access to walk-in Fluoroscopy for DCGs, facilitating same-day
clinical assessment, DCG and discussion of results with the patient. However, we appreciate that this is
not available in all clinical settings. Additionally, ordering a DCG means the cost of further
appointment(s) as well as a delay in surgical planning. This may deter clinicians from using DCGs
regularly. However, surgeons and patients can still bene�t from using this �owchart by substituting the
DCG �ndings with clinical anatomical �ndings based on lacrimal syringing and nasal endoscopy.

The small numbers in some of the categories make statistical comparisons limited and further studies
with greater numbers will be needed to con�rm these surgical success rates.
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Summary
The management of failure after DCR surgery represents a complex challenge. The structural
abnormalities contributing to failure can be identi�ed with DCG imaging. This is the �rst study to report
success rates of redo-DCR surgery according to anatomical �ndings as con�rmed by DCG. These results
will help clinicians recommend procedures that are most likely to be successful for their patient’s speci�c
anatomical abnormality, which can be determined by DCG or through a combination of lacrimal syringing
and nasal endoscopy. The �ow diagram is an easy to interpret visual tool for both physicians and
patients, which can be used during a consultation, providing numerical evidence for the shared decision-
making process.

Abbreviations
DCG Dacryocystography

DCR Dacryocystorhinostomy

NLDO nasolacrimal duct obstruction

LJT Lester Jones Tube
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Précis:

This study reports on the range of causes for failure of DCR surgery. Success rates of revision-DCR
surgery are categorized by DCG �ndings and the nature of the surgical approach.
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Table 1

 Table to show the abnormalities identi�ed from the DCGs of patients who had persistent epiphora or
stickiness following DCR surgery.

DCG �ndings Number of patients
(percentage)

Normal postoperative DCR �ndings with brisk �ow of contrast through an
open anastomosis into the nasal space

58 (36.3%)

Upper or lower canalicular block 4 (2.5%)

Common canalicular block, with no �ow into the sac 13 (8.1%)

Complete surgical anastomosis closure
with a closed sac remnant (Fig. 1C)
with �ow though the nasolacrimal duct (Fig. 1D)

31 (19.4%)
20 (12.5%)
11 (6.9%)

Narrow surgical anastomosis
narrow but not high (Fig. 1E)
both narrow and high (Fig. 1F & H)
with retained dye in the erect x-ray suggestive of
a retained lacrimal sac (sump syndrome) (Fig. 1G)

50 (31.3%)
33 (20.6%)
17 (10.6%)
19 (11.9%)

Anastomosis into a paranasal sinus (Fig. 2) 3 (1.9%)

Poor quality and unable to be analysed 1 (0.6%)

Figures
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Figure 1

Images showing the different abnormalities seen on DCGs following DCR surgery. [A] right inferior
canalicular block, [B] left common canalicular block, [C] right complete surgical anastamosis closure with
closed sac remnant, [D] left complete surgical anastamosis closure with �ow through the nasolacrimal
duct, [E] right narrow anastomosis with narrow �ow-stream into the nasal space, [F] right narrow and high
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anastamosis, [G] right narrow anastamosis with retained dye on erect x-ray, [H] right narrow anastamosis
with dye also passing through the nasolacrimal duct.

Figure 2

DCG images showing drainage into the nasal sinuses. [A]+[B] left, [C] right. The left, dye �lled an
ethmoidal air cell as well as passing though the nasolacrimal duct.
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Figure 3

Flowchart to show the success of different surgical categories in each type of DCG abnormality.
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