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Abstract The aim of this work is to study the manage-
ment and success rate of traumatic dacryocystitis and failed
dacryocystorhinostomy (DCR) using Silicone lacrimal
intubation set. A prospective study was conducted at a
tertiary eye care hospital, India from February 2006 to
January 2008. This study material comprised 50 patients of
traumatic dacryocystitis and failed dacryocystorhinostomy.
Anterior single flap external dacryocystorhinostomy with
Silicon intubation was performed in all the patients. The
patients were followed up at weekly intervals for 1 month
and thereafter every 2 months for 1 year post operatively.
Criteria determining success were based on resolution of
epiphora and patency on syringing. In traumatic dacryo-
cystitis, 21(91.3%) cases fulfilled these criteria while
23(85.2%) cases of failed DCR were successful. The
overall success rate (88%) was determined with an average
follow-up of 1 year. Globally, the technique was effective
in 85% of cases. The results were comparable with other
similar studies. This study concludes that performing a
DCR in traumatic dacryocystitis and failed DCR taking
into consideration the complications and chances of failure
is a challenge for the surgeon. We opine that External
dacryocystorhinostomy with Silicon Intubation is one of
the most effective modality in dealing with such cases.
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Introduction

In principle, dacryocystorhinostomy (DCR) is the removal
of bone lying between the lacrimal sac and the nose and
making an anastomosis between medial wall of the sac and
nasal mucosa. Time has witnessed many modifications in
the procedure as described by Adeo Toti, an ophthalmol-
ogist in 1904 almost a century ago, but the basics remain
the same [1]. The success rate of external DCR has been
reported up to 90% depending upon the surgeon’s experi-
ence [2]. Various other methods have also been adopted
successfully such as endoscopic DCR, endonasal laser
DCR, dacryocystoplasty and Radio Frequency assisted
DCR [3-6]. However, the procedure of external DCR rules
the roost in the management of epiphora in both the sexes
of all age groups. According to Keerl et al. external DCR is
better than endoscopic and endonasal laser assisted DCR
[7]. Though a highly successful surgery, sometimes DCR
can be a failure due to fibrous tissue growth, inappropriate
size\location of bony ostium, common canalicular
obstruction, sump syndrome, polyposis or an active sys-
temic disease [8]. Injuries to head and neck region
involving fracture of maxillo-facial and orbital region are
very common nowadays. A large majority of these patients
are left with complaints of epiphora, recurrent attacks of
conjunctivitis and mucocoele after these injuries due to
involvement of the lacrimal sac and/or nasolacrimal duct.
External Dacryocystorhinostomy (DCR) with Silicon
intubation is one of the most effective surgical procedures
for such patients [9]. Iliff suggested suturing a rubber
catheter into the lacrimal sac [10]. Routine use of silicon
intubation as a useful adjunct to external DCR procedure
was advocated by Older [11]. Till now very few studies
have been carried out for the management of failed Dac-
ryocystorhinostomies (DCRs) and traumatic dacryocystitis.
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So, we have taken the opportunity to do such a study and
calculate the success rate. The purpose of this study is to
determine the most direct approach in the management of
such cases. It analyses the causes of failure of DCR and
their proper surgical management. We have also tried to
explain the importance of Silicon tube in failed external
DCR and traumatic dacryocystititis.

Materials and Methods

This prospective study was conducted at a tertiary eye care
hospital, India from February 2006 to January 2008 to
study the success rate of bicanalicular Silicon intubation
(23 G Lacrimal Intubation Set, JO43, Pricon, India) in
patients of traumatic dacryocystitis and failed DCR. We
have defined failed DCRs as those cases, operated exter-
nally or endoscopically and still have been associated with
complaints of epiphora, discharge, recurrent attack of
conjunctivitis and traumatic dacryocystitis as disease entity
in which anatomy of orbital and nasolacrimal region
including canalicular trauma has been distorted due to
ocular trauma which causes epiphora and discharge due to
recurrent episodes of infection. Fifty patients were included
in the study that underwent DCR with bicanalicular sili-
cone intubation. All the cases were operated by a single
surgeon in 24 months. This study was conducted in
accordance with the declaration of Helsinki. All patients
with acute dacryocystitis, gross hypertrophy of middle
turbinate, suspicion of malignancy of nose or lacrimal sac
and radiation therapy for malignancy were excluded from
the study.

All the patients underwent complete ophthalmic exam-
ination. Naso lacrimal system of patients was assessed by
performing syringing, probing, nasal evaluation and da-
cryocystography. Patients were examined for canalicular,
common canalicular or naso lacrimal duct (NLD) blockade.
CT-scan was done in selected cases (Fig. 1). All patients
were systemically evaluated and investigated to rule out
any contra indication for surgery under local or general
anaesthesia. A written and informed consent was taken
from all the patients.

In case of traumatic dacryocystitis, a vertical 10 mm
incision, 3 mm nasal to and centered by medial canthus
was made. Fibres of orbicularis were separated bluntly to
expose Medial Palpebral Ligament if present. The ligament
was followed nasally to its attachment to the anterior lac-
rimal crest. The periostium was horizontally incised, just
anterior to the anterior lacrimal crest, and then elevated
using periosteal elevator from the whole lacrimal fossa
reaching the posterior lacrimal crest and including the sac
within it. Any bony deformity or growth if present was
removed. A bony osteotomy about 15 mm in diameter was

Fig. 1 CT scan of a case of complicated dacryocystitis showing
fracture of the medial wall and the floor of orbit

created including whole floor of lacrimal fossa. Anterior
and posterior flaps were created in nasal mucosa and the
lacrimal sac. After excision of posterior flaps, silicone tube
was passed through both upper and lower canaliculi to
reach the nasal cavity, where both its end was tied together.
The anterior flap of lacrimal sac was then sutured with
anterior flap of nasal mucosa with 6-0 vicryl to create a
bridge and this in turn was stitched to periosteal margin
over the anterior lacrimal crest.

In case of failed DCR, an incision was made through the
original scar. A combination of sharp and blunt dissection
was used to separate the scar tissue. Probes were passed
through the existing canaliculi to rule out any common
canalicular obstruction. Any membranous obstruction of
the common canaliculus was excised. When the probes
were seen and easily felt within the canaliculi, attention
was directed to defining the anterior edge of the original
osteotomy. The periostium was horizontally incised and
elevated from the anterior edge of the bony osteotomy
reaching up to its posterior edge to expose the full bony
ostium. The size and site of bony ostium was noted. Hae-
mostasis was achieved as and when needed. The bone was
removed anteriorly, and may be enlarged inferiorly and
superiorly, to expose nasal mucosa. A incision was made in
the newly exposed nasal mucosa to create a large flap. The
interior of the osteotomy was then inspected. All inter-
vening scar tissue was excised and healthy nasal mucosa
was then anastomosed to the remaining sac (single anterior
flap) (Fig. 2) after intubating the canaliculi with silicon
tubes (Fig. 3). Orbicularis was repositioned with an
absorbable suture, and the skin was closed with an inter-
rupted nylon suture. Patients were given systemic Amoxi-
cillin (250 mg), Cloxacillin (250 mg) with Lactic Acid
Spores (80 x 10° cells) along with systemic anti
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Fig. 2 Showing anterior single flap being made with healthy nasal
mucosa

Fig. 3 Shows Silicon tube after being inserted into the canaliculi, is
passed through the nasal mucosa

inflammatory drugs for 5-7 days. Nasal decongestant drops
of Xylometazoline 1 in 1000 and Hydrocortisone nasal
drops were prescribed in the particular nostril. Antibiotic
eye drops were given in the particular eye.

The patients were followed up at weekly intervals for
1 month and thereafter every 2 months for 1 year post
operatively. Absence of epiphora and patency on syringing
at the end of 1 year follow-up without the need for further
surgical intervention was considered a success. Silicon tube
was removed after 6 months post operatively.

Statistical analysis was carried out using SPSS statistical
software package (Version 11.5; SPSS, Inc, Chicago, Illi-
nois, USA). We utilized the Z test for proportions for
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Table 1 Age distribution of patients

Age (years) Male patients Female patients Total patients

0-20 4 4 8 (16)
21-40 8 14 22 (44)
41-60 3 14 17 (34)
61-80 0 3 3(6)

Total patients 15 (30) 35 (70) 50

Mean age (years) 29.0 &+ 13.8  39.6 + 16.2 364 £ 163

Value in parenthesis depicts percentage

comparing our result with the global values for the post
operative success rate for traumatic dacryocystitis and
failed DCR, respectively [12].

Results

Out of 50 cases selected for our study, 23 (46%) cases were
of traumatic dacryocystitis and 27 (54%) cases were of
failed DCR. Failed DCR were further sub-categorized into
failed external DCR and failed endoscopic DCR which
were 20 cases and 7 cases, respectively.

Females 35 (70%) outnumbered males [15] (30%). The
male—female ratio was 3:7. Mean age of females was
39.6 years (Range 12-70 years) and mean age of males
was 29 years (Range 8-55 years). Mean age of study
sample was 36.4 (Range 8-70 years). Maximum number
[22 (44%)] of patients were seen in the age group of
21-40 years (Table 1).

Causes of failure in primary DCR were found during the
surgery, the most common being fibrous tissue growth at
bony ostium seen in 11 (40.7%) cases and least common
being presence of intact lacrimal sac seen in 1 (3.7%) case
of failed endoscopic DCR (Table 2).

The success rate was assessed on the resolution of
epiphora and patency on syringing. In complicated dacry-
ocystitis, 21 (91.3%) cases fulfilled these criteria while 23
(85.2%) cases of failed DCR were successful after silicone
intubation.

Table 2 Causes of failure in primary DCR

Causes of failure Number of cases

Fibrous tissue growth at bony ostium 11 (40.7)
Collapse of the bridge between anterior flaps 3(11.1)
Sump syndrome 4 (14.8)
Inappropriate size or location of bony ostium 5 (18.5)
Common canaliculi obstruction 3 (11.1)
Intact lacrimal sac 1 (3.7

Value in parenthesis depicts percentage
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The overall success rate was 88% with an average fol-
low up of 1 year. The global results indicate an efficiency
rate of 85% for the technique. For traumatic dacryocystitis
and failed DCR, the global values for post-operative suc-
cess rate were 90 and 83%, respectively. No statistically
significant difference was found in the effectiveness of the
technique when compared with its global values.

Discussion

DCR with silicone tube intubation has been accepted as a
highly successful procedure in patients with history of
epiphora and discharge following failed DCR. In revision
cases especially when the bony ostium is of adequate size
or failure is due to fibrosis at the osteotomy site can be also
be managed with endoscopic DCR as an alternative to
external DCR and are equally successful [13]. However,
the disadvantages of endonasal DCR include the high cost
of equipment and maintenance, the necessity to use general
anesthesia that is preferred by most surgeons, a marked
learning curve, difficulties in the treatment of other
important causes of DCR failure like canalicular or com-
mon canalicular obstruction or sump syndrome [14].

Causes of failed DCR include fibrous tissue growth,
inappropriate size or location of bony ostium, scarring
within the osteotomy, common canalicular obstruction,
sump syndrome, intervening ethmoid sinus air cells,
interference of the middle turbinate, collapse of the bridge
between anterior flaps and previously identified canalicular
stenosis, active systemic disease, nasal polyposis and
concha bullosa [15-20].

In our study, the most common cause of failed DCR was
fibrous tissue growth at bony ostium (11 cases, 40.74%)
and the least common cause was presence of intact lacrimal
sac seen in a case of failed endoscopic DCR (1 case, 3.7%).
Sump syndrome, common canalicular obstruction and
collapse of bridge between anterior flaps is also an
important cause of DCR failure which also needs external
widening of the sac. In our study 10 (37%) cases belong to
such category (Table 2). Thus the presence of a cosmetic
scar should not be the only guiding principle when decid-
ing on the most appropriate route for operation for a par-
ticular patient [14]. The main aim of the surgeon while
performing external DCR in traumatic dacryocystitis and
failed DCR is to bypass the lower lacrimal system and to
create a large ostium utilizing the medial wall of the sac
and nasal mucosa. Performing a second DCR taking into
consideration the complications and chances of failure is a
challenge for the surgeon because of distorted anatomy of
the previously operated area, fibrosis and granulation tissue
around the operated site and regenerated lacrimal sac as
occurs in sump syndrome [21]. The distorted anatomy in

traumatic dacryocystitis like over-riding of fronto-lacrimal
suture, fibrosis, fractures of nasal bones and inflammatory
reaction create difficulty in making the flaps of lacrimal sac
remnant. If the bony ostium is small in a failed DCR, we
have increased the size of the same ostium instead of
making a new one keeping in mind that the ostium con-
tracts after the operation [21]. The classical teaching on
external DCR advises that the bony opening created at
surgery be at least 15 mm in A-P diameter [22]. This
teaching suggests that all bone between the medial wall of
the sac and the nose should be removed leaving approxi-
mately an area of 5 mm around the internal punctum free
of bone. Large osteotomy is needed to suture the full length
of the sac wall to the nasal cavity and prevent canalicular
obstruction due to scar formation around the internal
punctum. This increases the chances of maintaining the
patency of the opening [21].

Advantages of anterior flap DCR without posterior flaps
include obstructing the secretions by posterior flaps [23].
Also, there are lesser number of internal openings in the
drainage cavity, hence lesser chances of obstruction due to
scar formation around the punctum. There are increased
chances of sump syndrome with posterior flaps. Addition-
ally, there are lesser chances of infection with only anterior
flaps. Lastly, with a single anterior flap the lacrimal sac
remnant integrates into the nasal wall and tears drain
directly from the canaliculi into the nasal cavity.

Also, in our study, we have passed a silicone tube from the
upper and lower canaliculi, ultimately going through the
bony osteotomy and finally tied it in the nasal cavity. Silicone
intubation is utilized in all cases of trauma because of the
presumed predisposition to inflammation after trauma [24].
The tube is removed after 6 months which is sufficient for
fibrosis of the tract to occur. Silicone tube in high risk cases
like failed DCR or traumatic dacryocystitis is usually kept
for 6 months due to severe post operative inflammation.
Fibrosis may develop around the silicone tube, leading to
double canal formation thus maintaining the patency of the
tract.[9]. The relationship of success rate of DCR was related
to silicon intubation. Advantages of silicon intubation are
maintenance of patency of the tract. Fibrosis and inflam-
mation could not obstruct the tract thus allowing adequate
drainage of the secretions [25].

The success rate of our study was 88% which was in
accordance with other study groups. [2, 12, 23] The global
value for success rate of DCR with Silicone intubation in
DCR cases with high failure rate is 85% out of which it is
90% post traumatic cases and 83% in failed DCR cases
[12]. On comparing these global values with results of our
study, utilizing the Z test for proportions again confirms the
significance of this procedure.

Out of the 6 cases that failed in our study, 2 cases had
spontaneous extrusion of silicon tube, 3 cases could not
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tolerate the silicone tube and it has to be removed and in 1
case there was profuse per operative bleeding. Cases where
stents were not retained usually fails due to severe
inflammation and refibrosis of these high risk cases.
However, resurgery can prevent the failure of these cases
[26]. Every surgical procedure has its advantages and dis-
advantages, no surgery is flawless. Complications of a
particular surgery should not shy away a surgeon from
doing a surgical procedure if its advantages outweigh its
disadvantages.

Other procedures used in place of external DCR with sili-
cone intubation are Endoscopic DCR, Endonasal laser assis-
ted DCR, Endoscopic Dacryoplasty with or without
Mitomycin-C. None of these methods except Endoscopic
DCR seem to challenge the success rate of external DCR [16].

The technique of DCR with silicone intubation is a good
option in nasolacrimal system obstructions following
trauma or reobstruction when conventional techniques
have a high index of failure. Bicanalicular intubation for
lacrimal drainage system is a simple, inexpensive and
straight forward adjunct to conventional external dacryo-
cystorhinostomy. The procedure is strongly indicated for
patients with chronic dacryocystitis who are at high risk of
surgical failure [9].
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