
Outcomes of External Dacryocystorhinostomy under 
General and Local Anesthetics in a Tertiary Clinic

Introduction

Epiphora occurs mainly due to either overproduction of 
tears or an obstruction across the nasolacrimal drainage sys-
tem, which begins at the punctum and ends at the inferior 
meatus. The etiology of epiphora determines the treatment 
options. Dacryocystorhinostomy (DCR), first introduced in 
1904 by Toti (1), is the standard treatment for a blockage of 

the nasolacrimal drainage system. DCR is commonly per-
formed under a general anesthetic, and few studies have re-
ported the outcomes of DCR under a local anesthetic (2–6). 
Local anesthesia can reduce the risks associated with gen-
eral anesthesia, and some authors highlight how it involves 
a shorter surgery time and faster recovery (7–10). We have 
observed that since the beginning of the COVID-19 pan-
demic, outpatient surgery, shorter surgery times, shorter 
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hospitalizations, and shorter discharge times have become 
inevitable. In our clinic, even though we prefer to perform 
DCR under general anesthetic, we also perform under lo-
cal anesthetic given the necessity for patients with high risk 
from general anesthesia. This study aims at presenting our 
6 years of experience of external DCR, under both general 
and local anesthetics, in a tertiary clinic.

Methods

Patients

This study was approved by the institutional review board 
and ethical committee, and the study was conducted under 
the Declaration of Helsinki. Informed consent of all patients 
was obtained before surgical intervention. Medical records 
were collected of the epiphora patients followed up in the 
oculoplastic section between January 2014 and December 
2020. Files of 254 epiphora patients were reviewed. A total 
of 106 eyes of 82 patients who underwent external DCR 
were included in the study. Patients with a nasolacrimal 
drainage system obstruction causing epiphora, aged over 
7 years old, and having undergone a previously failed DCR 
were included in the study. Patients with reflex tearing, eye-
lid malpositions, and punctal and canalicular stenosis, as well 
as those who were followed up in less than 3 months or 
had undergone eyelid surgery, were excluded from the study. 
The patients were divided into two groups: general and local 
anesthesia. Patient details were recorded, including demo-
graphic characteristics, previous DCR, history of dacryo-
cystitis, surgery time, perioperative complications, and the 
American Society of Anesthesiologists (ASA) physical status 
score. The duration between the beginning of the anesthesia 
and the skin closure was determined as the duration of the 
operation. Patients with systemic disorders and those using 
medications were informed about the surgery process, and 
they were instructed not to stop their medications before 
the surgery. Blood pressure and blood sugar of the patients 
in the local anesthesia group were controlled and recorded 
before the surgery. 

Surgical Method

The external DCR procedure was performed as first de-
scribed by Toti (1), and it was applied step by step in accor-
dance with the very detailed notes in the study by Ekin et 
al. (11). Infratrochlear and anterior ethmoidal nerve blocks 
were applied externally, and the external branch of the infra-
orbital nerve block was applied using an intranasal approach. 
Commercially available 2% lidocaine and 1:100,000 epineph-
rine consisting of local anesthetic were used to provide local 
anesthesia, with 50% diluted 1:100,000 epinephrine-impreg-
nated cottonoid pads placed in the middle meatus. No seda-
tion was applied to the local anesthesia group.

A 1.5 cm skin incision was made at an 8-mm distance 
from the punctum. The periosteum overlying the lacrimal 
fossa was exposed using blunt dissection. Following lacrimal 
sac detachment, approximately 10 × 10 mm of the bony os-
tium was opened. U-shaped lacrimal sac and nasal mucosal 
flaps were prepared, and silicone tube intubation flaps were 
sutured with a 6/0 vicryl suture. If needed, flaps were sus-
pended under the skin with an extra suture. None of the 
patients in either group had analgesic agents after the sur-
gery. The skin was closed with 6/0 vicryl, and sutures were 
removed at the first-week control. Nasal decongestant and 
topical steroid–antibiotic combinations were given to all pa-
tients postoperatively for 1 week.

Postoperative follow-up was done at the first postopera-
tive day, the first week, the first month, the third month, and 
the sixth month. The silicone tube was removed after 4–6 
months. Anatomical success was assessed with lacrimal irri-
gation, and functional success was assessed with the relief of 
epiphora according to the patient’s statement. Silicone tubes 
were extracted at a mean of 20±6 weeks after the surgery.

Statistical Analysis

SPSS version 16.0 for Windows (IBM Corporation, Armonk, 
NY) was used to analyze the collected data. The normal 
distribution of the data was assessed with Shapiro–Wilk 
and Kolmogorov–Smirnov tests. Descriptive analyses were 
presented using means and standard deviations for normally 
distributed variables. Following the normality tests, paramet-
ric and nonparametric tests were used to analyze the vari-
ables. If the variables were distributed normally, the unpaired 
t-test was used to compare the variables of two indepen-
dent groups. If the variables did not distribute normally, the 
Mann–Whitney U test was used. Chi-squared test was used 
to evaluate categorical variables. A p-value less than 0.05 was 
accepted as statistically significant.

Results

A total of 106 eyes of 82 patients were included in the study. 
The mean age of the patients was 57±24 years (range 18–
89) and the median age was 56 years. Of the 82 patients, 
49 were female and 33 were male. A total of 24 patients 
underwent bilateral external DCR, with 74 eyes operated 
on under general anesthetic and 32 eyes operated on under 
local anesthetic. Demographics and surgical characteristics 
of the general and local groups are shown in Table 1. The 
ASA physical status score was ASA-3 plus the possible need 
for intensive care after the operation for all patients in the 
local group. The coexistence of uncontrolled diabetes melli-
tus and hypertension was the most commonly seen etiologic 
risk factor for patients with ASA-3. At least one acute da-
cryocystitis episode was noted in 53% (n=57) of 106 eyes, 
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and 28% of (n=30) of the eyes had a previous failed DCR 
history. Characteristics of the patients with failed DCR were 
demonstrated in Table 2. The mean surgery time was 66±12 
min for the general group and 52±7 min for the local group. 
A significant difference was observed between the gener-
al and local groups in terms of the duration of the surgery 
(p=0.03). All patients in the local group were discharged 
after the operation, and the patients in the general group 
were discharged on the first postoperative day. The average 
duration of hospital stay of the patients in the general anes-
thesia group was significantly higher than that of the patients 
in the local anesthesia group (p<0.001). The mean surgery 
time and hospital stay of the patients in the general and local 
anesthesia groups are shown in Table 3. Ten patients under-
went revision DCR during the follow-ups, with 7 patients 
from the general group and 3 patients from the local group. 
The success of the surgery was defined as anatomic and 
functional. Anatomic success was described as the patency 

of the nasolacrimal drainage system, and functional success 
was described as no complaint of epiphora. The overall an-
atomic and functional success rate was 90%; it was 91% for 
the general group and 90% for the local group. There was 
no significant difference between the groups in terms of an-
atomic and functional success (p=0.65). Success rates of the 
patients evaluated by categorical variables are shown in Table 
4. Early silicone tube loss was noted in 2 patients.

Discussion

Currently, because of the COVID-19 pandemics, which is 
affecting professional health care priorities and customs, the 
significance of the outpatient surgery has been more promi-
nent than before. Therefore, this study aimed to report our 
experiences with patients who underwent external DCR un-
der both general and local anesthetics. Investigators report-
ed the success rates of external DCR in a range between 
71% and 98.4% (12, 13). Success rates for this study were 
consistent with the published literature, at 91% for the gen-
eral group and 90% for the local group. The overall success 
rate of the study group was 90%. However, it is crucial to 
highlight that 28% (n=30) of the patients had a previously 
failed DCR in this study. Studies have reported the etiol-
ogy of failed DCR surgery as inadequate ostium size, ex-
cessive scar formation, and inappropriate ostium localization 
(11, 14, 15). In our study, 24 patients in the general group 
and 6 patients in the local group had previously failed DCR 
surgery. We detected inadequate ostium size in 70% of the 
patients with previously failed DCR, thus representing the 

Table 1. Demographics and surgical characteristics of general and 
local groups

  General group (n=74) Local group (n=32)

Age 48±15 years 72±19 years

Gender

 Female 60% (n=32) 62% (n=17)

 Male 40% (n=22) 38% (n=11)

Dacryocystitis 34% (n=25) 100% (n=32)

Bilateral 20 4

Table 2. Characteristics of genera and local groups with previously failed DCR

  General anesthesia group Local anesthesia group

Previous surgery

 External DCR 9 (28%) 4 (12%)

 Endoscopic DCR 12 (42%) 2 (8%)

 Endolaser DCR 3 (10%) –

Etiology

 Inadequate ostium size 16 (50%) 4 (20%)

 Excessive scar 6 (16%) 1 (4%)

 Inappropriate ostium location 2 (7%) 1 (3%)

Table 3. Mean surgery time and hospital stay of the patients in general and local anesthesia groups

  General group Local group P

Mean surgery time 66±12 min 52±7 min pa=0.03

Hospital stay  2.6±1.4 days 0.35±0.15 days pb<0.001

pa=Mann–Whitney U test; pb=Unpaired t-test.
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most causative etiology in this study. The other causative 
factors were excessive scar formation in 20% of the patients 
and inappropriate ostium localization in the remaining 10% 
of the patients. Regarding the technique of the surgery in the 
previously failed DCR group, endoscopic DCR was the most 
common, at a rate of 50% (n=15), followed by external DCR, 
at a rate of 40% (n=12), in this study.

DCR is conventionally performed under general anes-
thetic as a gold standard treatment for nasolacrimal duct ob-
struction, with few studies reporting the outcomes of DCR 
under local anesthetic. Among the surgeries performed un-
der local anesthetic, patients tended to be elderly (7, 16), 
with the exception of the study by Ciftci et al. (2). The au-
thors declared that the tendency of performing DCR on el-
derly patients under local anesthetic was due to their poor 
health, with the potential for the use of a cocaine package 
being contraindicated for the elderly (7, 16). The ASA phys-
ical status score, which is used to predict operative risk for 
patients (17), was not mentioned in these studies. It provides 
predictions including pneumonia, cardiac complications, ve-
nous thromboembolism, urinary tract infection, and mortal-
ity within 30 postoperative days. In this study, the score for 
65% of the patients in the general anesthesia group was ASA-
1, 30% had ASA-2 (patient with mild diseases), and 5% had 
ASA-3 (patient with severe disease). All patients in the local 
group had ASA-3 in addition to the possible postoperative 
need for intensive care. The coexistence of uncontrolled di-
abetes mellitus (60%) and hypertension (36%) was the most 
commonly seen etiologic risk factors for the patients who 
had ASA-3, and the others were as follows: chronic kidney 
failure (1%), cardiac pacemaker (1%), and chronic obstruc-
tive lung disease (1%). In this study, in addition to high ASA 
physical status scores, local group patients were significant in 
the elderly population, similar to the previous studies (7, 16). 

Regarding the duration of the surgery, prolonged surgery 
under general anesthetic and shorter surgery time under lo-
cal anesthetic were reported in the previous studies (2–4). 
In this study, we observed a significant difference between 
the two groups while comparing the surgery time. Local an-
esthesia provided a shorter surgery time in this study. We 
suggest that the determination of the duration of operation, 
which was the duration between the beginning of the an-
esthesia and skin closure, is one of the reasons that can be 
responsible for the longer duration of the surgery for the 
general anesthesia group. In addition, the age of the patient 
also affects the duration of the operation. In elderly patients, 
the opening of the bone ostium is faster due to osteoporo-
sis. This also shortens the processing time. The average age 
of the patients in the local anesthesia group was higher than 
the general anesthesia group. In addition to shorter surgery 
time, the authors reported significantly less bleeding under 
local anesthetic as compared to general anesthetic (3, 4). 
Bleeding under general anesthetic was attributed to venous 
engorgement and vasodilation in one particular study (16). 
The extent of bleeding was not recorded quantitatively in 
this study, and thus we do not have the data to support or 
contradict the previous studies. However, as a subjective ob-
servation, we observed notable bleeding only in two patients 
in the general group, and none of the patients in the local 
group had unusual bleeding.  

In one study, the authors selected patients with bilateral 
dacryocystitis, who needed bilateral DCR surgery (18). They 
operated on a single patient with bilateral dacryocystitis un-
der both general and local anesthetics to compare the pain 
levels for the same single patient. The authors reported that 
of 50 patients who underwent bilateral external DCR, with 
one side under general anesthetic and the other side under 
local anesthetic, 47 patients preferred to have surgery un-
der local anesthesia (18). In this study, we did not evaluate 
the pain levels of patients. However, none of the patients 
in either group needed any analgesic agent, and we did not 
observe any patient complaining of pain. In addition, none 
of the patients needed sedation in the local group, and we 
withheld sedation for this group because we believed that 
the cooperation of the patient would be diminished. Local 
anesthetic is known to cause regional and systemic toxicity 
in a wide spectrum, from periocular myotoxic effects to sys-
temic toxicity, which may result in cardiovascular arrest (19, 
20). In this study, we did not observe local or systemic tox-
icity of the local anesthetic in any patients of the local group.

According to our literature search, DCR surgery under 
local anesthetic has advantages in terms of less bleeding (3) 
and short discharge time (2). In this study, all patients in the 
local group were discharged on the same day of the surgery, 
and we did not observe excessive or unusual bleeding. Re-

Table 4. Comparison of the success rates of the patients by 
categorical characteristics

  Success rates pa

Anesthesia (n=106)

 General (n=74)  91% (n=67) 0.65

 Local (n=32) 90% (n=29)

Gender

 Female (n=49) 91.4% (n=45) 0.55

 Male (n=33) 90% (n=29)

Dacryocystitis

 Positive (n=67) 89.5% (n=60) 0,22

 Negative (n=39) 91% (n=35)

aChi-squared test.
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garding less bleeding, shorter discharge time, and cost-effec-
tivity, local anesthesia may be a reasonable option for both 
the patient and the surgeon. However, clinical efficacy, pa-
tient preference, and satisfaction should not be disregarded.

There are a few limitations of this study. Because of its 
retrospective nature, randomization of the groups was not 
homogenous, as is needed. Even if the distribution of the 
groups let us analyze the statistics with parametric tests, the 
size and distribution of the groups were not optimal. The 
mean age of the groups was significantly different given the 
elderly patients with high ASA physical status scores who 
had to undergo surgery under local anesthetic.

In conclusion, we did not observe a significant difference 
between the general and local groups in terms of success. 
According to our experiences, external DCR surgery, with 
both general and local anesthesia, is a very effective tech-
nique for the treatment of nasolacrimal duct obstruction. 
In addition, local anesthesia may be considered as an option 
to avoid perioperative and postoperative systemic compli-
cations for patients with high risks from general anesthesia. 
However, randomized-control trials are needed to demon-
strate the safety and effectiveness of external DCR surgery 
under local anesthetic.

Disclosures
Ethics Committee Approval: University of Health Sciences 
Tepecik Training and Research Hospital Clinical Research Ethics 
Committee. Decision no: 2021/01-11 - Date: 25/01/2021.

Peer-review: Externally peer-reviewed.

Conflict of Interest: None declared.

Authorship Contributions: Involved in design and conduct of the 
study (HA, EA); preparation and review of the study (HA, EA); data 
collection (HA, MAD, EA); and statistical analysis (HA, MAD, EA).

References
1. Toti A. Nuovo metodo conservatore di cura radicale delle 

suporazioni chroniche del sacco lacrimale Clin Mod Firenze 
1904;10:385–9.

2. Ciftci F, Pocan S, Karadayi K, Gulecek O. Local versus general 
anesthesia for external dacryocystorhinostomy in young pa-
tients. Ophthalmic Plast Reconstr Surg 2005;21:201–6. [CrossRef]

3. Caesar RH, McNab AA. External dacryocystorhinostomy and 
local anesthesia: technique to measure minimized blood loss. 
Ophthalmic Plast Reconstr Surg 2004;20:57–9.

4. McNab AA, Simmie RJ. Effectiveness of local anaesthesia 
for external dacryocystorhinostomy. Clin Exp Ophthalmol 
2002;30:270–2. [CrossRef]

5. Choi WC, Paik JS, Doh SH. Results of endoscopic dacryocysto-
rhinostomy under local anesthesia with minimal sedation. J 

Ophthalmol 2017;2017:6712491. [CrossRef]

6. Tawfik HA, Youssef OR. Simplified local anesthesia technique 
for external dacryocystorhinostomy without nasal packing: 
a new technique and pilot study outcome. Clin Ophthalmol 
2013;7:2265–70. [CrossRef]

7. Hurwitz JJ, Merkur S, DeAngelis D. Outcome of lacrimal surgery 
in older patients. Can J Ophthalmol 2000;35:18–22. [CrossRef]

8. Fanning GL Local anesthesia for dacryocystorhinostomy. Cur-
rent Anaesthesia and Critical Care 2000;:306–9. [CrossRef]

9. Smith MG, Kong AS, Yung MW, Hardman Lea S, Leary G. Lacri-
mal fossa block: an audit of a minimally invasive regional anaes-
thetic technique for endoscopic dacryocystorhinostomy. Clin 
Otolaryngol Allied Sci 2001;26:407–10. [CrossRef]

10. Maheshwari R. Single-prick infiltration anesthesia for external 
dacryocystorhinostomy. Orbit 2008;27:79–82. [CrossRef]

11. Altin Ekin M, Karadeniz Ugurlu S, Aytogan H, Sahin Atik S. Fail-
ure in revision dacryocystorhinostomy: a study of surgical tech-
nique and etiology. J Craniofac Surg 2020;31:193–6. [CrossRef]

12. Mansour K, Sere M, Oey AG, Bruin KJ, Blanksma LJ. Long-term 
patient satisfaction of external dacryocystorhinostomy. Oph-
thalmologica 2005;219:97–100. [CrossRef]

13. Erdöl H, Akyol N, Imamoglu HI, Sözen E. Long-term follow-up 
of external dacryocystorhinostomy and the factors affecting its 
success. Orbit 2005;24:99–102. [CrossRef]

14. Dave TV, Mohammed FA, Ali MJ, Naik MN. Etiologic analysis of 
100 anatomically failed dacryocystorhinostomies. Clin Ophthal-
mol 2016;10:1419–22. [CrossRef]

15. Konuk O, Kurtulmusoglu M, Knatova Z, Unal M. Unsuccess-
ful lacrimal surgery: causative factors and results of surgical 
management in a tertiary referral center. Ophthalmologica 
2010;224:361–6. [CrossRef]

16. Kratky V, Hurwitz JJ, Ananthanarayan C, Avram DR. Dacryo-
cystorhinostomy in elderly patients: regional anesthesia with-
out cocaine. Can J Ophthalmol 1994;29:13–6.

17. Mayhew D, Mendonca V, Murthy BVS. A review of ASA physical 
status - historical perspectives and modern developments. An-
aesthesia 2019;74:373–9. [CrossRef]

18. Knežević MM, Vlajković GP, Stojković MŽ, Rašić DM, Stanković 
BR, Božić MM. Comparison of postoperative pain and satisfac-
tion after dacryocystorhinostomy in patients operated on un-
der local and general anesthesia. Med Sci Monit 2012;18:265–
70. [CrossRef]

19. Gómez-Arnau JI, Yangüela J, González A, Andrés Y, García del 
Valle S, Gili P, et al. Anaesthesia-related diplopia after cataract 
surgery. Br J Anaesth 2003;90:189–93. [CrossRef]

20. Gitman M, Barrington MJ. Local anesthetic systemic toxicity: a 
review of recent case reports and registries. Reg Anesth Pain 
Med 2018;43:124–30. [CrossRef]

https://doi.org/10.1097/01.IOP.0000163317.73873.C9
https://doi.org/10.1097/01.IOP.0000105567.09310.7C
https://doi.org/10.1046/j.1442-9071.2002.00535.x
https://doi.org/10.1155/2017/6712491
https://doi.org/10.2147/OPTH.S53626
https://doi.org/10.1016/S0008-4182(00)80104-0
https://doi.org/10.1054/cacc.2000.0285
https://doi.org/10.1046/j.1365-2273.2001.00493.x
https://doi.org/10.1080/01676830701377229
https://doi.org/10.1097/SCS.0000000000005829
https://doi.org/10.1159/000083268
https://doi.org/10.1080/01676830590926693
https://doi.org/10.2147/OPTH.S113733
https://doi.org/10.1159/000313818
https://doi.org/10.1111/anae.14569
https://doi.org/10.12659/MSM.882730
https://doi.org/10.1093/bja/aeg029
https://doi.org/10.1097/AAP.0000000000000721

