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Background: Surgical scarring on the face and disrupted anatomy in the medial canthal area 

following external dacryocystorhinostomy (DCR) can be avoided by an endonasal approach. 

This study examined the outcome of direct visualization endonasal DCR, performed by young 

surgeons and residents.

Methods: A retrospective case series of 75 consecutive endonasal DCRs performed under direct 

visualization from July 2002 to July 2004 were reviewed. Surgery was performed by surgeons 

and residents who had received no special training in the procedure. Full success was defined 

as no symptoms of tearing after surgery and anatomical patency with fluorescein flow on nasal 

endoscopy or patency to lacrimal syringing. Partial success was defined as a tearing decrease 

compared with prior to surgery and with anatomical patency, and failure was defined as no sig-

nificant improvement in persistent tearing. The average follow-up duration was 26.83 ± 16.26 

(range 6–55) months.

Results: Seventy-five DCRs were performed on 63 patients (four male, 59 female) of mean 

age 49.44 ± 16.63 (range 21–85) years. The surgery was successful in 54/75 eyes (72%), 37/54 

eyes (68.5%), and 30/42 eyes (71.4%) at 6, 12, and 24 months, respectively. Partial success was 

achieved in 13/75 (17.3%), 9/54 (16.7%), and 9/42 (21.4%), and the failure rates were 10.7%, 

14.8%, and 7.1% at 6, 12, and 24 months, respectively. The overall functional success with this 

technique was 74.7% and the overall anatomical patency was 92.0%. There were no serious 

complications arising from the surgery; three minor complications were documented, ie, an incor-

rectly placed silicone tube in the lower canaliculus, tube prolapse, and postoperative bleeding 

which needed nasal packing and eventually a developed retention cyst in the nasal cavity.

Conclusion: Endonasal DCR under direct visualization is a simple technique with minimal 

complications and a low learning curve, without the necessity for expensive instruments.

Keywords: endonasal DCR, dacryocystorhinostomy, lacrimal surgery, nasolacrimal duct 

obstruction

Introduction
Dacryocystorhinostomy (DCR) is the treatment of choice for patients with acquired 

nasolacrimal duct obstruction. External DCR was first described by Toti in 1904.1 

External DCR is performed in a standardized fashion whereby a skin incision is 

made, the lacrimal and maxillary bones are removed, and the sac mucosa is connected 

to the nasal mucosa. The success rate with this surgery is in the range of 80%–95%, 

with the major risks being wound complications (scar, infection, ectropion, or dis-

ruption of the medial canthal ligament) and bleeding from the nose.2–4 The endonasal 

approach was first attempted in 1893 by Caldwell,5 but was limited by poor visibility 
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of the endonasal anatomy during surgery, and was only 

rarely used. However, since the 1990s, with the introduction 

of modern techniques and equipment, attention has turned 

to an endonasal approach for nasolacrimal duct obstruction, 

both for primary surgery or to revise failed cases.6,7 The 

endonasal approach has a number of advantages, notably a 

reduced incidence of surgical scarring, skin infection, and 

ectropion, or disruption of the medial canthal ligament. 

However, there are several disadvantages of the endonasal 

approach to DCR, such as a higher learning curve and surgi-

cal skills compared with an external approach, and the need 

for expensive instrumentation.8

There are several techniques used for endonasal DCR, and 

the instruments for visualization may be different between 

endoscopic9–11 and direct visualization,12 with different surgi-

cal instruments used for removal of bones, most commonly 

a surgical drill, diamond-blurring, rongeur, hammer-chisel, 

radiofrequency, or laser-assisted ablation.4,9–11,13–17 The 

success rates for these methods have been in the range of 

60%–99%, depending on various factors, including the surgi-

cal skills of the surgeon.10–22 The disadvantages of these new 

endonasal techniques are that they require expensive instru-

ments and higher surgical skills.8 This study was undertaken 

to evaluate the outcome of endonasal DCR procedures in our 

institution performed by surgeons under direct visualization 

and without prior training.

Materials and methods
This study was a retrospective case series review of patients 

aged at least 18 years who underwent surgery for acquired 

nasolacrimal duct obstruction by endonasal DCR under 

direct visualization at Songklanagarind Hospital from July 

2002 to July 2004. Prior to surgery all patients underwent a 

comprehensive ophthalmic examination along with irrigation 

of the nasolacrimal drainage system. Patients were excluded 

if the tearing was due to canalicular obstruction or lower 

eyelid malposition, or if the postoperative follow-up period 

was less than 6 months. The surgeries were performed by a 

surgeon who was experienced but not trained specifically in 

endonasal DCR and by first-year to third-year residents. All 

patients were informed that a team of surgeons would do the 

operation. Institutional review board approval was obtained 

for the study prior to its inception.

Patients were examined at one week postoperatively, 

then at one, 3, 6, and 12 months, and yearly thereafter. The 

silicone stent was removed at 6 weeks after the operation. 

Full success was defined as no tearing, ie, patients did not 

report additional episodes of tearing postoperatively, with 

anatomical patency by fluorescein flow on nasal endoscopy 

or patency to lacrimal syringing. Partial success was defined 

as a tearing decrease compared with prior to surgery and with 

anatomical patency. Failure was defined as persistent tearing, 

inability to irrigate the lacrimal system, and no fluorescein 

dye in the intranasal surgical site on nasal endoscopy. The 

statistical analysis was analyzed by percentages.

Surgical technique
All surgeries were performed under general anesthesia. 

Nasal packing was done with 1% ephedrine-soaked gauze. 

Patients with an abnormal nasal cavity that obscured visu-

alization of the surgical field were excluded from the study 

and were converted to external DCR. The light pipe was 

threaded through the upper canaliculus until it touched 

the bony medial wall of the lacrimal sac. Lidocaine with 

epinephrine was infiltrated along the lateral wall of the 

nose at the proposed osteotomy site, which was identified 

first using a vitrectomy light pipe. The surgeon sat at the 

side of the patient opposite to the nostril involved, and 

directly viewed the transillumination target using a nasal 

speculum with a 5 cm long blade. A headlight was not nec-

essary because the vitrectomy light pipe provided sufficient 

illumination. Before performing the operation, the nasal 

cavity was examined for any abnormal anatomy, such as 

nasal septum deviation or nasal polyps; those could make 

surgery more difficult to perform or represent a pathology 

of nasolacrimal duct obstruction. A sickle knife was used to 

incise an elliptical shape in the nasal mucosa approximately 

8–10 mm in length at the axilla of the middle turbinate. 

A Freer periosteal elevator (model 474000, Karl Storz, 

Tuttlingen, Germany) was used to separate the mucosa from 

the underlying bone, and this mucosa was peeled away by 

ethmoid forceps. The lacrimal bone was then broken with 

the Freer elevator, and the lacrimal and frontal processes 

of the maxillary bone were removed using a Kerrison 

 rongeur (models 662102, 662103, 662121, Karl Storz). The 

opening in the bone was widened until the surgeon could 

no longer feel any bone with the light pipe. At this stage, 

the surgeon would see the light pipe lighter, because there 

was only lacrimal sac mucosa  remaining. The assistant then 

tented the lacrimal sac mucosa with the light pipe and the 

surgeon incised a posteriorly-based U-shaped oval flap to the 

osteotomy margins using the sickle knife. Blakesley forceps 

(Karl Storz) were used to tear off this flap. The surgeons 

explored the area with the light pipe, and if she or he felt 

any resistance from the bone or mucosa, additional bone or 

lacrimal sac mucosa was removed superiorly until they felt 
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there were no obstructions. The final step was to pass the 

silicone tube through both the upper and lower canaliculi 

and a knot was tied in the nasal cavity. Following surgery, 

the patient was given topical combined steroid and antibiotic 

eye drops four times a day and steroid nasal spray two times 

a day for 4 weeks postoperatively.

Results
There were 75 endonasal DCR performed under direct 

visualization on 63 patients (four male, 59 female) during 

the review period. Two patients were excluded from the 

study because of nasal polyps that obstructed the surgical 

view and another had severe septal deviation. Both patients 

were converted to external DCR without correcting nasal 

anatomy before surgery. Their average age was 49.44 ± 16.63 

(range 21–85) years. The surgical results are shown in 

Table 1. The surgeries were successful in 54/75 eyes (72%), 

37/54 eyes (68.5%), and 30/42 eyes (71.4%) at 6, 12, and 

24 months, respectively. Partial success was achieved in 13/75 

(17.3%), 9/54 (16.7%), and 9/42 (21.4%) eyes at 6, 12, and 

24 months, and the surgeries were considered failures in 

10.7%, 14.8%, and 7.1% at 6, 12, and 24 months, respectively. 

The overall functional success rate was 74.7% and the overall 

anatomical patency was 92.0%.

Three patients developed complications. One patient 

had an incorrectly placed silicone tube in the lower canali-

culus instead of the punctum, but the operation was suc-

cessful. The tube prolapsed in another patient, and another 

had postoperative bleeding and needed nasal packing, and 

eventually developed a retention cyst in the nasal cavity. 

Both of these cases failed to achieve operative success.

Three patients who had failed results showed fibrosis 

at the nasal mucosa. Two of these cases underwent 

reoperation using the same technique, with one successful 

outcome and one failure. Thirty-three patients were lost 

to follow-up at 24 months and this may explain why the 

success rate at 24 months looked to be higher than at 

12 months.

Discussion
Although the endonasal DCR procedure was first described 

in 1893,5 well before the external approach,1 limitations in 

visualization of the nasal cavity proved to present too many 

obstacles for surgery to be successful, and the  standard 

 procedure for most of the last century was external DCR. 

With modern equipment and techniques, the internal 

approach was revisited in 1990 by Massaro et al7 and since 

then, many surgeons have adopted endonasal DCR due to 

its several advantages, notably no surgical scarring, limited 

invasiveness leading to improve preservation of the pump 

function of the orbicularis oculi muscle, a shorter operative 

time, and less intraoperative bleeding.23,24 External DCR has 

some disadvantages, including facial scar formation and poor 

lacrimal pump from interruption of medial canthal anatomy 

and the orbicularis oculi muscles,25 and is limited in patients 

who have acute dacryocystitis with abscess formation.26 

However, there are still some disadvantages associated with 

the endonasal technique, which are the relatively smaller 

opening between the lacrimal sac and nasal cavity so that 

surgery has a somewhat higher recurrence rate, a higher cost 

for specialized equipment, and it is a more difficult procedure 

to learn.23,24 These factors of a steeper learning curve and the 

more difficult technique required to create the opening suc-

cessfully tend to lead to a slightly lower success rate.16

In this study, we did not use an endoscope to reduce 

the cost of instrumentation, there was no learning curve in 

endoscopic skills, and all of the surgeons who performed 

the surgery had never done this procedure previously. The 

author was the leading surgeon and had just finished resi-

dency training at the time the surgeries were started, and the 

others were first-year to third-year residents who did their 

surgeries under supervision of the author. The functional 

success rate in this study was 74.7%, which was less than 

that reported by Dolman12 and by Razavi et al27 (89.1% and 

96%, respectively). There are several factors contributing to 

why inexperienced surgeons could have a lower success rate 

than more experienced surgeons,28 including difficulty in 

Table 1 Outcome for nonendoscopic endonasal dacryocystorhinostomy

Outcome Postoperative time

6 months 12 months 24 months Overall (.6 months)

n % n % n % %

Full success 54/75 72 37/54 68.5 30/42 71.4 74.7
Partial success 13/75 17.3 9/54 16.7 9/42 21.4 26.7
Anatomical success 67/75 89.3 46/54 85.2 39/42 92.9 92.0
Failure 8/75 10.7 8/54 14.8 3/42 7.1 10.3
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manipulation of the instruments in the nasal cavity,8 although 

this technique is less difficult than using an endoscope. Mak-

ing the openings in the nasal mucosa, bone, and lacrimal sac is 

more difficult, because the surgical field is smaller than when 

using an external approach. Understanding the limitations in 

manipulation of the instruments within the nasal cavity can 

improve the surgical skills needed to make the opening wider, 

which is the key to improving functional success. A study by 

Onerci et al29 found that the surgical success of endoscopic 

DCR in the hands of experienced surgeons was 94.4%, while 

inexperienced surgeons had a success rate of only 58%. This 

study showed that inexperienced surgeons had a functional 

success rate of 74.7% and an anatomical success rate of 92%. 

This implies that the learning curve for endoscopic DCR is 

much higher than for nonendoscopic endonasal DCR. This 

study did not do subgroup analysis by comparing the first 

and second year, because residents rotated to the oculoplastic 

unit for 1–2 months, once a year.

In this study, the success rate at 24 months (30/42, 71.4%) 

was higher than at 12 months (37/54, 68.5%) and could be 

explained by the number of patients at 24 months being lower 

than at 12 months because of loss of 12 patients to follow-up. 

We used silicone tubing in all patients because our hypoth-

esis that when we removed both lacrimal and nasal flaps, 

the wound healed by secondary intention, the silicone tube 

would work similarly to a stent to prevent closure. However, 

a meta-analysis of DCR with or without silicone intubation30 

showed no benefit of silicone intubation in primary DCR. In 

other situations, such as previous acute dacryocystitis, poor 

flap creation, revision surgery, excessive bleeding, inflam-

matory disease, and small sacs, silicone intubation might 

be of benefit.30

Regarding improved surgical success, two factors need to 

be addressed. Some surgeons have suggested that the size of 

the osteotomy may be more important, whereas others have 

emphasized the importance of the osteotomy location.31 The 

endonasal approach may allow for more control when custom-

izing osteotomy placement.32–34 Our study used a vitrectomy 

light pipe to identify the lacrimal sac and osteotomy site 

and at the end of surgery to recheck the site of osteotomy to 

see if there was any resistance of bone or mucosa, and if so, 

additional bone and/or lacrimal sac mucosa were removed 

superiorly until no obstructions were felt. This technique 

helps to increase the success rate. Another factor to increase 

the success rate is using mitomycin C to delay wound heal-

ing or prevent scarring at the opening. Several authors have 

used mitomycin C.35,36 A study by Dolmetsch et al35 showed 

improvement in the outcome of nonlaser endonasal DCR to 

95% with adjunctive mitomycin C. This study did not use 

mitomycin C to improve the outcome, but it may be used in 

a future study.

There were no serious complications in this study, whilst 

previous studies have reported tear periorbita, medial rectus 

injury,11 leakage of cerebrospinal fluid,6 and orbital fat 

herniation.37–39 The complications found in endonasal DCR 

are different from those commonly seen with the external 

approach because, when doing an internal procedure, the 

instruments are pointed towards the orbit, increasing the 

risk of this type of injury. In our series, we used a vitrectomy 

light pipe to create a surgical landmark and indicate the safe 

area, so that the risk of injury to the orbit, globe, or meninges 

was greatly diminished. Complications in external DCR are 

more frequent but less severe compared with the endonasal 

approach, and include wound infection, bruising, scarring, 

and punctual ectropion.12,40

The major disadvantage of this technique is visualization. 

Therefore, if a tumor in the lacrimal sac is suspected, this 

technique might not be a good option. However, it is not 

normally suspected, because the incidence of significant 

pathology in the lacrimal sac in clinically suspected acquired 

nasolacrimal duct obstruction is low.41–43 Most tumors in the 

lacrimal sac are seen in patients with known pre-existing 

disease, or when a grossly abnormal lacrimal sac is revealed 

during surgery. This limitation can lead to misdiagnosis of 

an unsuspected lacrimal sac tumor.

The clinical implications of this study are that this 

technique is simple to perform, and has a minimal complica-

tion rate and a low learning curve, with no need for expensive 

instruments. The success rate is acceptable and might be 

enhanced by using mitomycin C.
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