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Abstract:  
Background: Chronic dacryocystitis occurs usually due to obstruction of lacrimal passage at the junction of the 
lacrimal sac and the nasolacrimal duct or within the bony nasolacrimal duct. 

Objectives: This study aimed to evaluate the role of mechanical Dacryocystorhinostomy (DCR) to restore the flow 

of tears into the nose from the lacrimal sac when the nasolacrimal duct does not function.  
Methods: It is a hospital based prospective study performed on 60 patients of age group between 10-50 years in 

four months. Patients included in the study had nasolacrimal duct obstruction and not undergone previous 

lacrimal surgery. The technique involved anastomosis of nasal mucosal and lacrimal sac flaps and a large bony 
ostium. Success was defined as anatomical patency with fluorescein flow on nasoendoscopy and patency to 

lacrimal syringing.  

Results: Sixty patients (36 males and 24 females) with the mean age of 23 years underwent mechanical endonasal 

Dacryocystorhinostomy (DCR) in a same-day surgery. No complications were detected including hearing loss, 
otorrhea and wound complication with no retraction pocket or displaced graft during follow-up period. The grafts 

take rate was 90% (six cases of unilateral incomplete closure). The mean of air-bone gap overall improved from 

13.88 dB preoperatively to 9.16 dB postoperatively (p < 0.05).  
Conclusion: Unilateral external transcanal cartilage tympanoplasty can be considered as a safe minimally invasive 

procedure that can be performed in a same-day surgery. It reduces the cost and operation time and is practical 

with a low rate of postoperative complications. 

Keywords: Atrophic Rhinitis, External Dacryocystorhinostomy (DCR), Hearing Loss, Lacrimal Sac, Nasolacrimal 

Canal, Otorrhea. 

Introduction 

External Dacryocystorhinostomy (DCR) is a surgical 
procedure to restore the flow of tears into the nose 

from the lacrimal sac when the nasolacrimal duct does 

not function.
1
 The original intranasal approach was 

described in 1893 by Caldwell
1
 and the external 

approach in 1904 by Toti.
2
 The external approach 

became very popular and the main stay of treatment 
with modification in the 1920s 

3
 with the addition of 

mucosal flap, and in 1962 with silastic tube intubation 

by Jones.
4
 The intranasal approach was largely 

abandoned owing to problems with visualization but 
with modern endoscopes and rhinology instruments 

there has been renewed interest in the past 10 or so 

years. McDonogh and Meiring
5
 described the first 

modern endonasal DCR procedure in 1989 with 

Massaro et al
6
 in1990 using an argon laser for the 

osteotomy. In 1991 Gonnering et al
7
 used an 

endoscope with the argon laser, rather than the 

operating microscope, for completing the endonasal 
procedure. External or endoscopic 

Dacryocystorhinostomy (DCR) is the preferred 

treatment for managing nasolacrimal duct obstructions 
and dacryocystitis. They are typically associated with 

high success rates in the order of 80%–95% 

depending on the underlying etiology.
1–8

 However, 

surgical failure occurs and can range from 4% to 
13%.

1,9–11
 Many causes of failure can be attributed to 

abnormal healing of the ostium, with scarring and 

cicatricial closure of the osteotomy site being among 
the most commonly reported.

9–12
 The other causes of 



Dr. S. M. Kanade et al, International Journal of Medical Science and Diagnosis Research (IJMSDR)  
 

 

2 | P a g e  
 

ostium-related failures include inadequate sac 
exposure, small opening of the sac, cicatrization of the 

sac prior to surgery, inappropriate location of the 

ostium, unopened agger nasi cells, removal of sac wall 
with poor approximation of lacrimal sac and nasal 

mucosa membranes over the internal common 

opening (ICO), granulomas, and sump 

syndrome.
10,12,13

 

With the advent of nasal endoscopes, endoscopic 

DCR is becoming popular. In this procedure, a nasal 

endoscope is used to visualize the lacrimal sac 
through the nasal cavity. The bone covering the 

lacrimal sac is nibbled out. The medial wall of the sac 

is incised or excised, facilitating drainage of tears into 
the nasal cavity. This procedure avoids scarring. 

Atrophic rhinitis is an absolute contraindication. In 

case of acute dacryocystitis, this operation cannot be 

done immediately; rather it is done after a period of 
time. In case of elderly patients (above 70 years of 

age), Dacryocystectomy is preferred to 

Dacryocystorhinostomy as old age naturally causes 
atrophy in nasal mucosa. 

To define the success of DCR surgery, two main 

terminologies are used: the anatomical success and the 

functional success. The anatomical success means 
creating a patent ostium from lacrimal duct to the 

nasal cavity and the functional success means draining 

the tear into the nasal cavity without any obvious 
complaint of patient.

5
 The functional success may not 

be achieved in all cases with anatomical success and 

postoperative epiphora complaint may continue in 
some patients after DCR surgery. Functional success 

can be evaluated by Dacryoscintigraphy (DSG) and 

fluorescein dye disappearance test objectively or by 

epiphora complaints’ score (ECS) subjectively.
5
 DSG 

is a radionuclide procedure, showing the passage of 

the radioactive agent with tear from conjunctival sac 

to the nasal cavity through ampulla, canaliculi, 
lacrimal sac, nasolacrimal canal, and the nasal cavity. 

It makes possible to evaluate the lacrimal pump 

function and the tear drainage.
6 

This study evaluates the efficacy of external 

Dacryocystorhinostomy (DCR) as a treatment for 

managing nasolacrimal duct obstructions and 

dacryocystitis. 

MATERIAL AND METHODS 

It is a retrospective, nonrandomized, noncomparative 

study of case series performed on 60 patients visited 
in the outpatient Department Of Otolaryngology, 

Rajiv Gandhi Medical College and Chhatrapati 

Shivaji Maharaj Hospital, Thane, Maharashtra, India. 

The study was performed in one year period from 

January 2010 to January 2012. The age range of 
patients was 10-50 years. 

Detailed history of the patient including their family 

history, clinical findings, investigations like 
haemogram, X-ray reports were obtained. Details of 

treatment either the medical management (those 

denied surgery) or the surgical procedures and any 

associated complications thereafter are also noted. 
Detailed local examination was done. Any external 

deformity of nose in the form of depression of bridge 

was noted. The symptomatic and clinical 
improvement of the patients at 3 months, 6 months 

and at 1 year of follow up was noted.  

Case selection is very important for beginners 
attempting to do DCR. Best sac for doing DCR is the 

one with mucocele because sac is bigger and flaps can 

be easily made. While the best patient for doing DCR 

is a thin, frail, elderly patient with roomy nostril due 
to ease of bone punching and less bleeding, any well-

evaluated patient without any ear, nose and throat 

(ENT) abnormality, may be taken up. Patients with 
positive regurgitation test are ideal candidates. 

Patients with common canalicular block usually 

require complicated procedure, which may require 

stenting and intubation. Pre-operative workup Blood 
pressure control is very important to decrease the risk 

of bleeding. The ENT evaluation should be done to 

rule out atrophic rhinitis and other nasal 
abnormalities. Blood thinners and anti-coagulants 

should be withheld in consultation with the treating 

physician to further decrease bleeding.  

Pre-operative medications: Ethamsylate is a 

hemostatic drug, which not only promotes platelet 

adhesion but also inhibits platelet disaggregation. It 

should be started at a dose of 250 mg twice one day 
prior to the surgery. Nasal decongestant such as 

otrivin drops should be given twice a day to reduce 

nasal congestion. Patient is kept nil by mouth for ease 
of sedation. There should always be a standby 

anesthesiologist to provide sedation and to deal with 

systemic complications.  

Intraoperative Tips: Local anesthesia with sedation is 

preferred as it reduces stress, which in turn decreases 

bleeding. We prefer a single point block of Local 

infiltration in DCR surgery.  

Identification and exposure of MPL is a very 

important step in DCR surgery. Once MPL is 

exposed, the orbicularis fibers are separated along the 
entire length of the incision. Dis-insertion (not 

dividing) of MPL is done at the anterior lacrimal crest 

by cutting on the bone at insertion with 11 number 

blade. Exposure of bone Dis-insertion of MPL 
automatically opens up the periosteum, which is now 
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separated along the entire length of the incision with 
sharp dissector or periosteum elevator. Lacrimal sac is 

retracted with periosteum elevator. Baring of 

periosteum is done to decrease pain and to aid bone 
punching. Periosteum is elevated posteriorly till the 

lamina papyracea. Lamina papyracea is a thin bone 

with consistency and color different from lacrimal 

bone. Periosteum also elevated anteriorly, inferiorly 
and superiorly as much as reasonably possible. With a 

sharp dissector, the lamina is punctured breaking it 

outwards and removing the pieces with forceps. Bone 
removal is started with a small punch and then with a 

big punch. Bone punch should always be 

perpendicular to the punching surface. Clear the 
punch of bone pieces with 20G needle. Osteotomy 

should be as large as possible and should be of size of 

thumbnail. 

Adjustment of the nasal pack during bone punching 
was required to reduce bleeding. Suction with infant 

feeding tube or Ryle’s tube should be used to aid 

exposure in case of bleeding. Sac flaps Dilate the 
upper punctum with punctum dilator. Inflate the sac 

with viscoelastic or chloro ointment in a 2-cc syringe 

with a 26 number cannula. Long vertical top to bottom 

incision is taken with 11 number blade and spring 
scissors on the medial sac wall to create larger anterior 

and smaller posterior flaps. Vertical long top to 

bottom incision with an 11 number blade should be 
made on nasal mucosa such that posterior flaps can 

appose well and anterior flap is large. Small horizontal 

cuts may be required on the posterior nasal mucosal 
flap to help it revert and appose well with posterior 

lacrimal sac flap. Anterior horizontal cuts are made 

later, after suturing the posterior flaps. Closure 

Posterior flaps are sutured so that the posterior sac 
flap does not block common canalicular ostium in sac. 

Anterior nasal flap is now opened with 11 number 

blades and sutured to the anterior sac flap with 
minimum two 6-0 vicryls sutures (sometimes three). 

Additional 3-4 orbicularis closure stitches have to be 

taken. Skin closure can be achieved with either 
interrupted or continuous subcuticular sutures. Before 

closures, conjunctival sac should be irrigated to 
remove any bone pieces.  

Post-operative care: complete bed rest in propped up 

position and extended chin. Patients should be told to 
avoid blowing of nose. Oral antibiotics, Non- 

Steroidal Anti inflammatory Drug (NSAID), 

Serratiopeptidase combination and ethamsylate should 

be given routinely for five days.  

RESULTS 

It is a retrospective, nonrandomized, noncomparative 

study of case series performed on 60 patients. There 
were 60 patients (36 male/24 female) who underwent 

102 external DCRs. The average age of the patients 

was 32.39 years old (range, 10–50 years old; SD, 19.1 
years) and the main presentation was with epiphora 

(93%) and/or mucocoele (33%). In 13 operations 

(30%) a septoplasty was required at the time of 

surgery, and in 10 operations (23%) further 
endoscopic sinus surgery was performed in 

conjunction with the DCR. Anatomic success with a 

patent nasolacrimal system was achieved in 40 of 44 
operations (91%). Symptomatic and anatomic success 

was seen in 102 of 60 patients (95%). Five of the 

DCRs were classified as failures. In one DCR the 

patient was symptomatic despite a patent nasolacrimal 
system and well-healed ostium. In two DCRs 

preoperative medial canalicular problems were noted. 

In two DCRs scarring and fibrosis of ostium were 
noted. 

Total 102 external DCR surgeries were performed on 

60 patients, in which 36 male and 24 females. Primary 
DCR were performed on 24 males and 14 females, 

Primary DCR with septoplasty was performed on 20 

males and 12 females, Primary DCR with ancillary 

nasal procedures were performed on 22 male and 10 
females. Primary DCR was performed 10 on left side, 

12 on right side and bilaterally on 8 patients. Highest 

prevalence of DCR surgeries were seems to be 
performed on right side and least was performed 

bilaterally. Table 1 denoted the details of 

demographics like gender and side distribution.
 

Table 1: Demographics of study group. 

Characteristics Primary DCR 
 

Primary DCR 
with septoplasty 

Primary DCR+ ancillary 
nasal procedures 

Total 
 

Operations/patients 21/24 18/18 13/14 102/60 

Male 24 20 22 66/36 

Female 14 12 10 36/24 

Side of surgery     

Left 10 10 6 26 

Right 12 13 7 32 

Bilateral 8 8 6 22 
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54 out of 60 patients and 102 nasolacrimal canals were treated by external DCR surgery, there was 90% 
anatomical patency and 95% anatomical patency also seen in excluding canalicular pathology. Anatomical 

patency and symptom relief was observed in 48 out of 60 (80%) patients, also seen in 50 out of 54 (95%) patients 

excluding canalicular pathology. Table 2 described all the findings. 

Table 2: Surgical results. 

Success 

 Total Excluding canalicular pathology 

Anatomical patency  102/60 (90%)  39/42 (95%) 

Anatomical patency and symptom relief  48/60 (80%)  50/54 (95%) 

 

In the current study a well healed marsupialised 

ostium was seen in all 60 cases (100%). There was 
free flow to the nose when one drop of 2% fluorescein 

was put in the conjunctival sac. The nasolacrimal 

system was also patent to syringing via the lacrimal 

puncta. In five of the 60 cases there was scarring of 
the ostium at the sac-nasal mucosal anastomosis 

visible on endoscopy. Neither fluorescein drainage nor 

lacrimal syringing was possible. These ten patients 
had epiphora similar to their preoperative complaint. 

Ten patients were symptomatic with a patent system 

and a well healed ostium. Five of these patients 

complained of epiphora preoperatively but were 
patent to syringing and on dacryocystography and one 

patient had anatomical nasolacrimal duct obstruction 

preoperatively. The overall success rate was then 90% 
(54 of 60 DCRs). All these six patients showed a well 

healed ostium on endoscopy but complained of 

occasional epiphora especially on windy days. In 
these patients fluorescein was seen to drain into the 

nose on endoscopy and lacrimal syringing was 

achieved without undue pressure generation (Table 2).  

DISCUSSION 

It is a retrospective, nonrandomized, noncomparative 

study of case series performed on 60 patients. There 

were 60 patients (36 male/24 female) who underwent 
102 external DCRs. The average age of the patients 

was 32.39 years old (range, 10–50 years old; SD, 19.1 

years) and the main presentation was with epiphora 

(93%) and/or mucocoele (33%). These findings were 
in co-ordination with the study conducted by Tarbet 

KJ et al
5
 and Welhan RA et al.

6
 different findings 

were observed in the study conducted by Olver J et al
9
 

and Baldeschi L et al.
10

 In 13 operations (30%) a 

septoplasty was required at the time of surgery, and in 

10 operations (23%) further endoscopic sinus surgery 
was performed in conjunction with the DCR. 

Anatomic success with a patent nasolacrimal system 

was achieved in 48 of 60 operations (80%). These 

findings were also suggested by the results conducted 
in the study by Turkco FM et al

11
 and Dresuer SC et 

al.
13

 Symptomatic and anatomic success was seen in 

102 of 60 patients (95%). Five of the DCRs were 

classified as failures. In one DCR the patient was 
symptomatic despite a patent nasolacrimal system and 

well-healed ostium. In two DCRs preoperative medial 

canalicular problems were noted. In two DCRs 

scarring and fibrosis of ostium were noted. 

54 out of 60 patients and 102 nasolacrimal canals 

were treated by external DCR surgery, there was 90% 

anatomical patency and 95% anatomical patency also 
seen in excluding canalicular pathology. These 

findings were also suggested by the results conducted 

in the study by Sadia SA et al
20

 and Sprekelsen MB et 

al.
21

 Anatomical patency and symptom relief was 
observed in 48 out of 60 (85%) patients, also seen in 

50 out of 54 (95%) patients excluding canalicular 

pathology. Table 2 described all the findings. These 
findings were not in accordance with the study 

suggested by the results conducted in the study by 

Tsirbas A et al
22

 and Ibrahim HA et al.
23 

Approximately 80% of cases i.e. 48 of 60 patients 

required a septoplasty at the time of surgery which is 

higher than other studies of endonasal DCR, but the 

creation of a large ostium necessitates better access 
than is often required with other procedures.

18
 24 out 

of 60 i.e. 40% of cases  required endoscopic sinus 

surgery in conjunction with DCR, a rate seen in other 
studies These findings were also suggested by the 

results conducted in the study by Rosen N et al
26

 and 

Caversaccio M et al
28

  also in Cokkeser Y et al.
29

 

There were three cases of post operative haemorrhage. 
These resolved with nasal packing and did not need 

transfusion. This gives a rate of less than 3% which 

compares well with both previous endonasal studies
21

 
and external DCR studies.

22
 There were no cases of 

orbital fat exposure or frontal sinusitis which can 

occur if the dissection is taken too posteriorly into the 
uncinate.

21 
Damage to the orbital plate of the ethmoid 

(lamina papyracea) and frontonasal duct can occur if 

the dissection is taken too posterior. In 56 of 102 cases 

O’Donohue tubes were used for lacrimal intubation. 
The average follow up was 9 months (range 3 months 



Dr. S. M. Kanade et al, International Journal of Medical Science and Diagnosis Research (IJMSDR)  
 

 

5 | P a g e  
 

to 15 month). These patients were followed up till 
asymptomatic report came out. 

CONCLUSION  

Proper case selection, pre-operative workup and 
adequate exposure go a long way in making DCR 

stress-free and successful. Excessive bleeding, a 

common hindrance in DCR surgery can be 

successfully tackled by proper positioning of patient, 
use of adrenaline, suction, and adjustment of nasal 

pack. 

This new technique of endonasal DCR involves 
creation of a large ostium and construction of nasal 

and lacrimal sac mucosal flaps. Its anatomic success 

rate (91% or 40 of 44 DCRs) compares favorably with 
the success rate of other techniques for endonasal 

DCR and is also similar to the success of external 

DCR. Experience in endoscopic nasal surgery is 

important in endonasal DCR surgery, as other 
ancillary procedures may be required within the nose 

at the time of surgery. 

REFERENCES 

1. Baldeschi L, Nardi M, Hintschich CR, Koornneef 

L. Anterior suspended flaps: A modified 

approach for external Dacryocystorhinostomy. Br 

J Ophthalmol 1998; 82:790-2.  
2. Karim R, Ghabrial R, Lynch T, Tang B. A 

comparison of external and endoscopic endonasal 

Dacryocystorhinostomy for acquired 
nasolacrimal duct obstruction. Clin Ophthalmol 

2011;5: 979-89. 

3. Deshpande S, Agashe A, Loomba A, Dhiware N. 
Step-bystep Dacryocystorhinostomy for 

beginners: An expert’s view. J Clin Ophthalmol 

Res 2014;2:161-5. 

4. Aksoy Y, Yildirim Y, Topal T, Çesmeci E, Çakir 
Y. Functional success evaluation of lacrimal 

drainage system by dacryoscintigraphy after 

transcanalicular diode laser 
Dacryocystorhinostomy. Indian J Ophthalmol 

2018;66: 1161-4. 

5. Tarbet KJ, Custer PL, External 
Dacryocystorhinostomy. Surgical success, patient 

satisfaction and economic costs. Ophthalmology. 

1995;102:1065–70.      

6. Welham RA, Henderson PH, Results of 
Dacryocystorhinostomy. Analysis of causes for 

failures. Trans Ophthalmol Soc UK. 1973;93: 

601–9.         
7. Linberg JV, McCormick SA, Primary acquired 

nasolacrimal duct obstruction: A clinico-

pathological report. Ophthalmology. 1986;93: 

1055–62.  

8. Bartley GB, author. Acquired lacrimal drainage 
obstructions: An etiologic classification system, 

case reports and review of literature. Ophthal 

Plast Reconstr Surg. 1992;8:237–49 
9. Olver J. External Dacryocystorhinostomy. Colour 

Atlas of Lacrimal Surgery. 2006. 1st ed. Oxford: 

Butterworth-Hienemann. 

10. Baldeschi L, Macandie K, Hintschich CR. The 
length of unsutured mucosal margin in external 

Dacryocystorhinostomy. Am J Ophthalmol. 

1004;138:840–44.  
11. Turkcu FM, Oner V, Tas M, Alakus F, Iscan Y. 

Anastomosis of both posterior and anterior flaps 

or only anterior flaps in external 
Dacryocystorhinostomy. Orbit. 2012. 

12. McNab A. Dacryocystorhinostomy. Manual of 

Orbital and Lacrimal surgery. 1998. 2nd ed. 

Oxford: Butterworth-Hienemann; Rosen N, 
Sharir M, Moverman DC, Rosner M, 

Dacryocystorhinostomy with silicone tubes: 

Evaluation of 253 cases. Ophthalmic Surg. 
1989;20: 115–9.    

13. Dresner SC, Klussman KG, Meyer DR. 

Outpatient Dacryocystorhinostomy. Ophthalmic 

Surg. 1991;22:222– 4.  
14. Emmerich KH, Busse H, Meyer-Rusenberg HW, 

Dacryocystorhinostomia externa. 

Ophthalmologe. 1994; 91: 395– 8.        
15. Cokkeser Y, Evereklioglu C, Er H, Comparitive 

external versus endonasal dacryocystorhino-

sotmy: results in 115 patients. Otolaryngol Head 
Neck Surg. 2000;123:488–91.       

16. Malhotra R, Wright M, Olver JM, A 

consideration of the time taken to do a 

Dacryocystorhinostomy surgery. Eye. 2003; 17: 
691– 6.  

17. Dolman PJ, author. Comparison of external 

dacyrocystorhinostomy with non-laser endonasal 
Dacryocystorhinostomy. Ophthalmology. 2003; 

110: 78– 84. 

18. Hartikainen J, Grenman R, Puukka P, Seppa H, 
Prospective randomized comparison of external 

dacyrocystorhinostomy and endonasal laser 

Dacryocystorhinostomy. Ophthalmology. 1998; 

105: 1106– 13. 
19. Pearlman SJ, Michalos P, Reib ML, et al. 

Translacrimal transnasal laser-assisted 

Dacryocystorhinostomy. Laryngoscope. 
1997;107:1362–5.  

20. Sadiq SA, Hugkulstone CE, Jones NS, et al. 

Endoscopic holm: YAG laser 

Dacryocystorhinostomy. Eye 1996;10:46. 
21. Sprekelsen MB, Barberan MT. Endoscopic 

Dacryocystorhinostomy: surgical technique and 

results. Laryngoscope 1996;106:187–9. 



Dr. S. M. Kanade et al, International Journal of Medical Science and Diagnosis Research (IJMSDR)  
 

 

6 | P a g e  
 

22. Tsirbas A, McNab AA. Secondary haemorrhage 
in Dacryocystorhinostomy. Clin Exp Ophthalmol 

2000;28:22–5. 

23. Ibrahim HA, Batterbury M, Banhegyi G, et al. 
Endonasal laser Dacryocystorhinostomy and 

external Dacryocystorhinostomy outcome profile 

in a general ophthalmic service unit; a 

comparative retrospective study. Ophthalmic 
Surg Lasers 2001;32:220–7. 

24. Hurwitz JJ, Merkur S, DeAngelis D. Outcome of 

lacrimal surgery in older patients. Can J 
Ophthalmol 2000;35:18–22. 

25. Hehar SS, Jones NS, Sadiq SA. Endoscopic 

holmium:YAG laser Dacryocystorhinostomy — 
safe and effective as a day-case procedure. J 

Laryngol Otol 1997; 111:1056–9. 

26. Rosen N, Barak A, Rosner M. Transcanalicular 

laser-assisted Dacryocystorhinostomy. Ophthal 
Surg Lasers 1997;28:723–6. 

27. Caversaccio M, Frenz M, Schar P. Endonasl and 
transcanalicular Er; YAG laser Dacryocy-

storhinostomy. Rhinology 2001; 39:28–32. 

28. Cokkeser Y, Evereklioglu C, Hamdi E. 
Comparative external versus endoscopic 

Dacryocystorhinostomy: results in 115 patients 

(130 eyes). Otolaryngol Head Neck Surg 

2000;123:488–91. 
29. Becker BB. Nasal endoscopy in dye testing after 

Dacryocystorhinostomy. Ophthalmic Plast 

Reconst Surg 1990; 6:64–7.  
30. Linberg JV, Anderson RL, Busted RM. Study of 

intranasal ostium external Dacryocystorhino-

stomy. Arch Ophthalmol, 1982; 100:1758–62. 
31. Calhoun KH, Rotsler WH, Stiernberg CM. 

Surgical anatomy of the lateral nasal wall. 

Otolaryngol Head Neck Surg 1990;102:156–60.  

32. Mullner K, Wolf G. Endoscopic treatment of 
lacrimal duct stenoses using a KTP laser—report 

of initial experience. Klin Monatsbl Augenheilkd 

1999;215:28–32.
 

 


