
Abstract 

Epiphora (watering of eye) is a common complaint among patients and can often be 

very discomforting. Dacryocystorhinostomy (DCR) is the surgical treatment offered 

when it occurs due to chronic dacryocystitis or nasolacrimal duct obstruction. DCR 

surgery can be performed by external approach or by endoscopic approach. In the 

1980's the advent of endoscopic techniques revolutionised rhinology procedures. 

Since the first endoscopic DCR procedure in the late 1980's, there has been further 

improvement in the instruments and endoscopes. In our study, we have documented 

the high success rate of this procedure. We have also highlighted the numerous 

advantages that this procedure offers over external DCR. The physiologic 

mechanism of the lacrimal pump is not affected by endoscopic DCR and it can also be 

performed in cases of acute infection. Concomitant correction of the nasal pathology 

is an added benefit of this procedure. Endoscopic DCR also helps to prevent 

unsightly facial scars. 
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Dacryocystorhinostomy (DCR) - Whose line is it 
anyway?

Introduction

piphora or excessive watering of eyes Eis a common complaint. For some this 

is minor inconvenience but for others it 

can be extremely troublesome, and a 

cause of social embarrassment as it can 

alter refraction and mean that the patient 

has to wipe his eyes perpetually.  Epiphora 

occurs due to imbalance between tear 

production and drainage.

Reasons for improper tear drainage 

include poor lacrimal pump function due 

to a displaced punctum, eyelid laxity, 

weak orbicularis oculi due to VII cranial 

nerve palsy and anatomical obstruction of 

the drainage system. In the majority of 

cases the cause of obstruction is 

unknown. Such idiopathic obstruction 

becomes more common with increasing 

age and shows a female preponderance.

Treatment of nasolacrimal duct (NLD) 

obstruct ion invo lves  a  surg ica l  

i n t e r v e n t i o n  k n o w n  a s  

dacryocystorhinostomy (DCR), which 

basically consists of creating a new 

channel between the lacrimal sac and 

nasal cavity.  Several established methods 

exist to perform DCR. Generally this type 

of intervention is classified as either 

external DCR or endoscopic DCR.

Initial surgical approaches to treating 

NLD obstruction were intranasal but were 

abandoned because surgeons had 

difficulty in visualising the surgical site. In 

the twentieth century external DCR was 
1described.  In the 1980s the advent of 

endoscopic techniques revolutionised 
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2rhinologic procedures.  Since the first 

endoscopic DCR procedures in the late 

1980s and early 1990s there has been 

further improvement in the instruments 

and endoscopes.  In addition development 

of medical lasers has allowed this 

technology to be used for lacrimal surgery. 

Endoscopic DCR has many advantages 

such as no external scar, no damage to 

angular vessels and medial canthal 

ligament, shorter recovery time, better 

visualisation of surgical site and thus 

lesser complication rate.

Material and Methods

This is a prospective study comprising 

30 patients who presented to the ENT out-

patient department over a period of 2 years 

from August 2007 to September 2009.

Clinical evaluation of patients was 

done on OPD basis. Symptoms pertaining 

to lacrimal system such as epiphora and 

swelling near medial canthus of eye were 

enquired specifically. Patients were 

examined first by anterior rhinoscopy then 

by nasal endoscopy to exclude any local  

nasal cause of epiphora  and also to  

assess  the  adequacy  of  space for  

endoscopic  surgery. Sac syringing was 

done in every patient to find out site of 

obstruction in the lacrimal system.   

Ophthalmology reference was taken for 

e v e r y  p a t i e n t  f o r  c o m p l e t e  

ophthalmological evaluation to rule other 

causes of epiphora and to know the site of 

obstruction in lacrimal system. All 

investigations required for anaesthesia 

fitness were performed for these patients.

Out of 30 patients included in the 

study, 28 patients had unilateral and 2 

patients had bilateral nasolacrimal duct 

obstruction. The age of the patients ranged 

f r o m  1 7  y e a r s  t o  6 0  y e a r s .  

Dacryocystography (DCG) was done in 

four patients and CT- DCG was done in 1 

patient.

All patients underwent endoscopic 

DCR surgery. General or local anaesthesia 

was used.   All patients were followed up 

for minimum period of 6 months 

postoperatively. All patients were called for 

nasal endoscopy at 1 week, 1 month and 6 

month interval. Sac syringing was done for 
ndevery patient starting from the 2  post-

operative day.  DCR stent was removed 

after 2-3 months post-surgery.

Observations and Results

In our study, patients ranging from 17 

years to 60 years were taken. It was found 
rd ththat majority of patients were in 3  and 4  

rddecade of life (30% in 3  decade and 30% in 
th4  decade). A female preponderance was 

noticed in the study; 43% were males 

compared to 57% females.

Most of the patients (87%) presented 

with epiphora and 13% patients also 

complained of swelling near the medial 

canthus of eye. In 83% of patients no 

definite aetiology of NLD obstruction was 

found. They were classified in idiopathic 

category. 53% of patients had left sided 

disease and 40% had right sided disease. 

Disease was bilateral in 2 patients.

Primary DCR was done in 90% of 

patients, 10% were revision cases. DCR 

stent was used in 17% of patients. General 

anaesthesia was used in 87% of cases. 

Suturing of nasal and lacrimal flap was 

done in 16.67% of patients.

Three patients had troublesome intra-

operative bleeding, while two patients had 

immediate post operative periorbital 

swelling and ecchymosis. Post operative 
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complications include synechiae and 

granulations. Synechiae were found in 2 

cases and granulations were present in 3 

cases. 

Successful surgery was defined as no 

complaint of epiphora and patent lacrimal 

system on syringing at the end of 6 

months. We were able to achieve a 

successful outcome in 27 out of 30 

patients (90%).

Discussion

The earliest report of DCR surgery was 
1by Caldwell in 1893.  An ENT surgeon by 

profession, Caldwell created a rhinostomy 

using intranasal approach by removing a 

portion of the inferior turbinate and 

following the nasolacrimal duct to lacrimal 

sac. As can be imagined this would have 

involved considerable skill given the 

equipment at that time and it did not gain 

popularity. 

In 1904, Addeo Toti first described the 

technique of external DCR. The external 

approach was subsequently modified by 

many surgeons including Dupuy - 

Dutemps (1920-22) and Bouget, who 

emphasised the importance of sutured 

mucosal flaps.

With the development of modern nasal 

endoscopes almost 100 years later, a 

resurgence of interest in the endonasal 

approach has taken place. The cadaver 

study of feasibility of endoscopic DCR was 

done by Rice in 1988. In 1996, Sprekelson 

published study on reliability of 
3endoscopic approach.

The lacrimal system consists of 

lacrimal glands and the lacrimal passage. 

The lacrimal passage consists of upper 

and lower puncta and canaliculi, common 

canaliculus, lacrimal sac and the 

nasolacrimal duct (Fig. 1). Anatomically, 

80% of the lacrimal system

Fig. 1 : Anatomy of lacrimal outflow tract

lies in the nasal cavity. 

When exposed endonasally lacrimal 

sac lies beneath the bone of lateral wall 

just in front of anterior attachment of 

middle turbinate. Posterior end of the sac 

extends behind the vertical convex ridge 

known as maxillary line (Fig. 2). 

Fig. 2 : Landmarks for localisation of lacrimal sac. 

(thick arrow - root of attachment of middle turbinate; 

thin arrow - maxillary line)

It is an important landmark which is easily 
4identified.  It extends from the anterior 

attachment of middle turbinate to the 
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highest point of inferior turbinate. This 

corresponds to the junction of frontal 

process of maxilla to lacrimal bone. 

Exposure of the posterior half of the sac 

requires removal of underlying lacrimal 

bone located posterior to maxillary line, 

while exposure of the anterior sac 

necessitates removal of the thicker bone 

just anterior to the maxillary line.

Recent studies have showed that the 

sac extends a significant distance (average 

of 8 mm) above the axilla of middle 
5,6turbinate  (Fig. 3). 

middle turbinate is removed, only half of 

t h e  sa c  w i l l  b e  e xposed ,  and  

marsupialisation of the sac is not possible. 

Therefore, an understanding of the 

anatomy is vital to a surgeon wishing to 

expose the entire sac with minimal loss of 

adjacent nasal mucosa because anatomic 

understanding allows the correct 

placement of initial nasal mucosal 

incisions. 

Fig. 3 : Lacrimal sac position on the lateral nasal 

wall. (The double-ended arrow indicates that the sac 

extends about 8 mm above the axilla. A: lacrimal sac 

position; B: previously described lacrimal sac 

position; MT - middle turbinate; UP - uncinate 

process).

If the bone anterior to 

The endoscope tremendously helps in 

improving the visualisation of the 

operative area and also provides 

magnification at the surgical site. Minor or 

major bleeding can be effectively 

controlled using the endoscope and 

bipolar cautery instrument. An adequately 

large opening can be created in the 

lacrimal sac under vision and this helps to 

prevent sump phenomenon post-

operatively. Also since endoscopic DCR 

surgery is performed via the endonasal 

route, it does not damage the lacrimal 

pump mechanism. Hence, endoscopic 

DCR surgery helps preserve the 

physiological action of the lacrimal 

system.

Other advantages of endoscopic DCR 

surgery are that it can be performed in 

acute dacryocystitis, can be done 

bilaterally at the same sitting and that 

concomitant nasal pathologies like 

deviated nasal septum can also be 

corrected simultaneously. Also it is easier 

to follow-up the patients by performing a 

diagnostic nasal endoscopy (Fig. 4) as an 

out-patient procedure to remove any 

granulations or adhesion at the operative 

site.

Fig. 4 : Follow up nasal endoscopy finding (after 6 

months).
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In this era of minimal access surgery 

and with cosmetic outcome being 

considered as important as functional 

outcome, endoscopic DCR surgery 

definitely proves to be the surgical 

approach of choice in the management of 

lacrimal sac pathologies and nasolacrimal 

duct obstruction. 
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Cost of dabigatran for atrial fibrillation

Cost effective in patients at high risk of stroke, unless INR is well controlled

New treatments such as ablation and left atrial occlusion may reduce the need for 
anticoagulants in highly selected patients with atrial fibrillation, but overall the use 
of anticoagulants will increase in the foreseeable future. Pink and colleagues assess 
the incremental cost and benefits of dabigatran etexilate versus warfarin in patients 
with non-valvular atrial fibrillation.

Compared with warfarin, dabigatran has a wide therapeutic index, so no monitoring 
or dose adjustment is needed (except in patients with renal disease). To date, 
dabigatran is the only new oral anticoagulant approved for atrial fibrillation in 
several countries, including the United States.

Given the potential financial effects of dabigatran, the cost effectiveness analysis by 
Pink and colleagues is timely and relevant.

The most important risk of prophylaxis is haemorrhage, especially intracerebral 
haemorrhage, which is lower for treatment with dabigatran than with warfarin. In 
RE-LY, rates of intracerebral haemorrhage (per 100 patient years) were 0.30 with 
dabigatran 150 mg twice daily and 0.74 with warfarin.

Dabigatran can also cause bleeding at other sites and dyspepsia.

Besides dyspepsia, RE-LY initially reported an increased risk of myocardial 

infarction with dabigatran, but reanalysis found that this trend was not statistically 
significant.

In contrast, for patients with poor adherence to treatment, dabigatran will be less 
cost effective because it has a shorter half life than warfarin.

Brian F Gage, BMJ 2011;343:915-916
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