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Abstract 
Introduction: Epiphora is a common ophthalmologic complaint and refer-
rals to oculoplastics and, in the presence of lower complete lacrimonasal duct 
obstruction, may lead to mild to severe complications, thus requiring surgery 
to create a new drainage path. The external dacryocystorhinostomy with sili-
con intubation is the surgical technique with better long-term outcomes and 
performed in the institutions where this study was conducted. Can be per-
formed under either general or loco-regional anesthesia, or a combination of 
both. Methods: This article presents a revision of 218 consecutive cases from 
December 2016 to June 2021 in two specialized centers with the same stan-
dardized surgical and anesthetic technique. Results: 242 surgical prontuaries 
were selected, with 218 filling the inclusion criteria. 13% of the patients re-
quired additional anesthetic infusion before the beginning of the surgery; 2.7% 
of the patients required field anesthetic infusion during the surgery and 6.4% 
required supplementary sedation, thus meaning a positive outcome, as the 
number of patients with intraoperative complaints was low, and the overall 
comfort was high. During the follow up, no patient required pain medication 
after 24 hours. Discussion: This study points towards the feasibility of the 
described technique in an outpatient fashion, with low, mild and tolerable 
side effects associated. 
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1. Introduction 

Epiphora, or excessive lacrimonasal drainage is one of the most common oph-
thalmologic symptoms that leads to referrals to oculoplastics clinic for evalua-
tion [1]. When caused by lower complete lacrimonasal duct obstruction, may be 
the initial presentation of a set of consequential events that can lead to dacryo-
cystitis, abscess, fistulas, or, in extreme cases, meningoencefalitis [2] [3]. The ori-
gin of the obstruction may be congenital or acquired and, in order to be cor-
rected, the most successful method is surgically made [4] [5]. Amongst several 
techniques, the external dacryocystorhinostomy (ED) with silicon intubation is 
still the one with the best outcomes and majority of studies so far [6] [7]. 

This surgery can be performed under general anesthesia, loco-regional or with 
a combination of both techniques. The ideal technique should achieve minimum 
bleeding rate, hospitalization time and require minimum post-operative analgesic 
compsumation [8] [9]. 

Loco-regional anesthesia is well stablished in adult population and is asso-
ciated with less bleeding rate, hospitalization time and post-operative analgesic 
compsumation [8]. However, there is no effective padronized technique. After 
bibliographic consultation, it was proposed that the nerve territories that should 
be blocked to ensure adequate anesthesia would be nasocilliary, supra-trochlear, 
infra-trochlear, supra-orbitary and infra-orbitary [9] [10] [11] [12]. Each block-
age territory is described individually for special situations, and also its ultra-
sound guidance, however, until june 2021 there were no studies combining these 
techniques for ED. In order to avoid minor hemorrhagic complications, it was 
proposed utilization of a sterile blunt cannula 25 G × 38 mm. 

Therefore, the padronized blockage was ultrasound guided of nasocilliary, su-
pra-trochlear, infra-trochlear, supra-orbitary and infra-orbitary nerves, with the 
utilization of the above described blunt cannula. This prontuary revision ac-
counts for 218 consecutive ED cases with the detailed description of this tech-
nique, adverse events and outcomes. 

2. Methods 
2.1. Methodology 

This study was conducted in the archives section of Centro de Estudos e Pesquisas 
Oculistas Associados, Rio de Janeiro, RJ, Brazil, and Hospital do Olho Julio 
Candido de Brito, Duque de Caxias, RJ, Brazil. IRB from both institutions stated 
that this work adhered to the tenets of the Declaration of Helsinki. In July 2021, 
research was performed in the archives of both institutions participating in the 
presenting study and it was selected surgical prontuaries of 242 patients submit-
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ted to ED from December 2016 to June 2021. After verification of eligibility cri-
teria, 24 were excluded. The remaining 218, were suited to evaluation and enrolled 
the study. It was utilized as inclusion criteria: complete prontuaries from pa-
tients above 18 years of age, submitted to ED under both same padronized sur-
gical and anesthesia technique, where it could be retrieved the following data: 
surgery date, gender and age, initial anesthetic volume bolus (IAV), final anes-
thetic volume (FAV), initial sedation (IS), supplementary sedation required (SS) 
and analgesic consumption in the same day (AC1), 24 h after (AC2), 07 days af-
ter (AC3) and 30 days after (AC4), time (minutes) to hospitalar discharge and 
possible adverse events (tables 01 and 02). As exclusion criteria it was utilized: 
patients under 18 years of age and incomplete data. Padronized anesthesia tech-
nique in figs. 01 and 02. Before engaging the surgery all submitted patients were 
asked to sign a consent form stating fully awareness of both anesthetic and sur-
gical process, with possible side effects and outcomes, along with authorization 
for publishing the results, with the due protection of their identities. Padronized 
anesthetic technique as follows: 

All patients in supine position. It was utilized sterile 25 G × 38 mm blunt 
cannula and Mobissom® M4 wireless ultrasound 10 - 14 MHz, set to depth at 2 - 
5 cm and a solution of Levobupivacaine 0.75% with hialuronidasis at 15 IU/mL. 
All patients had a 2% lidocaine and 1:200.000 adrenaline soaked gauze posi-
tioned in the middle nasal meatus. 

2.2. Technique 

Nasociliary nerve: cannula insertion must be above or bellow the caruncula, but 
not through, to avoid damage to its structure, and must be inserted with all range; 
positioning of USG probe is at ocular transversal nine hour cut; USG set with 
low gain image shows, from the most anterior to the most posterior image, ocu-
lar globe, rectus medialis sheet and orbitary medial wall. Cannula should be ob-
served in parallel with USG surface, within the orbitary structures, close to eye 
globe. The anesthetic solution infusion can be observed as a rising hypoechoic 
structure pushing the surroundings from posterior and medial to the opposite 
direction. At this site, 2.5 to 4 mL can be infused. 

Supraorbitary nerve: arises from supraorbitary notch, identified by surface 
anatomy and marked with hydrophilic surgical marker. A small incision made 
with a insulin needle may be necessary to pass the cannula through the skin; 
USG probe positioning is against superior orbitary crest, with focus on pre-
viously made mark of assumed position of supraorbitary notch; USG image 
shows, from anterior to posterior, skin, subcutaneous tissue and frontal bone pe-
riosteum. Supraorbitary notch can be visualized as a continuity fail in the pe-
riosteum, where the supraorbitary nerve arises from. Anesthetic solution injec-
tion can be visualized as a rising hypoechogenic structure pushing the surround-
ings from posterior to anterior, and the cannula can be visualized as a hypere-
chogenic structure. The angulation that the cannula can be inserted may vary 
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from 90 to 180 degrees, depending on hand angulation and USG visualization. 
At this site, 0.5 to 1.0 mL can be infused. 

Supratrochlear and infratrochlear nerves: after localization of the supero-medial 
orbitary angle, a small skin incision can be made with an insulin needle, and, 
thereafter, the cannula can be inserted towards the lacrimonasal crest, located 
profound to the medial cantal tendon; USG probe positioning is towards the 
medial cantal tendon; USG image, from anterior to posterior, shows skin, sub-
cutaneous tissue, the medial cantal tendon and the caruncula, and periosteum 
adjacent to the tendon. The tip of the cannula must be located between the ten-
don and the periosteum. Anesthetic infusion must cause a tissue movement to-
wards both superior and inferior directions from the structures around the 
medial cantal tendon. At this site, 2.5 to 3.5 mL of anesthetic solution can be in-
fused 

Infraorbitary nerve: arises from infraorbitary foramen, located in the maxil-
lary bone, circa 1 cm bellow the infraorbitary notch; identified by surface anat-
omy as a plateau and marked with hydrophilic pen. After a small skin incision, 
made with an insulin needle, the cannula can be inserted oriented 90 degrees 
with the incision; USG probe positioning can be made focusing just above the 
incision, with the tip of the probe slightly turned towards the incision; USG im-
age shows, from anterior to posterior, skin, subcutaneous tissue and maxillary 
bone periosteum. The infraorbitary foramen can be visualized as a continuity fail 
in the periosteum, where the infraorbitary nerve arises from. Anesthetic solution 
injection can be visualized as a rising hypoechogenic structure pushing the sur-
roundings from posterior to anterior, and the cannula can be visualized as a 
hyperechogenic structure. The angulation that the cannula can be inserted at this 
point may vary from 90 to 180 degrees, depending on hand angulation and USG 
visualization, in order to acquire adequate visualization. At this site, 0.5 to 1.5 
mL can be infused (Figure 1 and Figure 2). 

Patients were kept in Richmond Agitation-Sedation Score (RASS) 0 during 
the procedure. Additional propofol bolus was administrated in case of RASS > 0, 
and sufentanyl or anesthetic solution in case of pain complaints. Cephalothin 2 g 
and omeprazole 40 mg were administrated intravenously 15 minutes prior to 
main incision. Post-operative nausea and vomiting (PONV) prophylaxis was 
given with ondansetron and dexamethasone, and the main hydration regimen 
was 500 mL crystalloids. Analgesic prescription for postoperative period as “if 
necessary” was oral ketorolac 10 mg single dose. 

Hospitalar discharge happened when the patients were fully alert, hemody-
namically stable with post-anesthetic scale score of 09 or above. 

3. Results 

From the initially 242 surgical prontuaries in both institutions, 218 made it to 
the eligibility criteria. As exposed in Table 1, the majority of patients belonged 
to the feminine gender, with the average age of 62 years. Every patient received  
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Figure 1. (A)-(C) are for Nasociliary blockage. (A) Cannula insertion; (B) Positioning of USG probe (ocular transversal nine hour 
cut); (C) USG image. (D)-(F) are for supraorbitary blockage. (D) Cannula positioning; (E) USG probe positioning; (F) USG im-
age. (H)-(L) are for supratrochlear and infratrochlear nerves blockage. (H) Cannula injection site; (K) USG probe positioning 
towards the medial cantal tendon; (L) USG image. (G)-(J) are for infraorbitary blockage. (G) Cannula positioning; (I) USG probe 
positioning can be made focusing just above the incision, with the tip of the probe slightly turned towards the incision; (J) USG 
image. 
 

 
Figure 2. (A) An hydrophilic pen utilized to identify surface anatomy marks, from superior to inferior, supraorbi-
tary notch, supero-medial orbitary angle and infraorbitary foramen; (B) Main final aspect after the blockage. 
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Table 1. Analytical data 

Gender (Male/Female) 42/176 (19/81%) 

Age (mean) 62 

IAV (mean, mil) 7 

FAV (mean, mil) 8.4 

SS (yes/no) 14 (6.4%) 

AC1 3 (1.3%) 

AC2 1 (0.4%) 

AC3 0 

AC4 0 

HD (mean, minutes) 35 

Analytical data extracted from surgical prontuaries of both institutions. Gender Male vs 
Female (42 vs 176); mean of age, mean of initial anesthetic volume (IAV) in milliliters; 
mean of final anesthetic volume (FAV) in milliliters; number of patients requiring sup-
plementary sedation (SS); SPA is the number of patients that have had partial or complete 
blockage failure requiring supplementary pre-surgical anesthetic infusion in any given 
nerve territory before clearance to begin surgery; SSA is the number of patients that, re-
gardless anesthetic clearance still required supplementary anesthetic field infiltration in 
any moment during the surgery; AC1 is number of patients that had consumed any sys-
temic analgesic in the immediate post operative period; AC2 is number of patients that 
had consumed any systemic analgesic in the first 24 h post operative period after hospi-
tallary discharge; AC3 is number of patients that had consumed any systemic analgesic 
from the second to seventh day of post operative period; AC4 is number of patients that 
had consumed any systemic analgesic from the 8th to the 30th day post operative period; 
HD is the mean time in minutes required to hospitallary discharge. 

 
an initial total anesthetic solution bolus of 7 mL and, immediately after the 
blockage, patients were accessed about loss of thermal sensibility in the corres-
ponding dermatome. It was considered partial or complete anesthetic fail when 
thermal sensibility persisted in one given region. In that cases, additional anes-
thetic bolus (50% of anterior dose) were injected in the same territory, with the 
same technique, and the patient was evaluated again. When all the territories 
presented with loss of thermal sensibility, the surgery was cleared to begin. 29 
(13%) patients required supplementary anesthetic volume infusion prior to clear-
ance for surgery, but 04 (1.8%) presented with the complaint of pain or discom-
fort during nasolacrimal duct scarification and 2 (0.9%), during posterior wall of 
the lacrimal sac resection, solved with surgical field anesthetic infiltration. There 
was no necessity for RASS bellow 0. Supplementary analgesic or sedatives were 
necessary in 14 (6.4%) patients, half of them during osteotomy, when the main 
complaint was “awareness of the breaking of the bone”, solved with propofol 
bolus infusion. 11 patients (5.0%) referred pain or discomfort during the bicana-
licular silicone intubation, considered to be due to mispositioning of the intra-
nasal gauze, solved by sufentanyl bolus. Every surgery was performed in a outpa-
tient fashion and the average time needed to hospitalar discharge since the end 
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of the procedure was 35 min. 23 patients referred mild PONV, responding to 
bromopride, 10 mg, single dose treatment. The outcome was positive, as post- 
operative analgesic consumption, intra-operative supplementary sedatives, anal-
gesics or anesthetics and the number and quality of side effects were considered 
low, with a consequential high main overall satisfaction. During the follow up, 
03 of the 212 patients required single dose analgesic for post operative nasal 
mucosa pain control in the immediate postoperative period, with 01 persisting 
in the first 24 hours, and no patient referred analgesic consumption in the 7th 
and in the 30th post operative day (Table 1 and Table 2). 

4. Discussion 

Loco-regional anesthesia is a viable technique for ED, safe to be utilized in a 
outpatient fashion, and promotes adequate pain control both intra and post- 
operative, although not free of adverse events [13]-[26]. The utilization of blunt 
cannula along with ultrasound guidance was associated with low anesthetic vo-
lumes and few adverse events related to this technique. 

In 1991, Dresner and colleagues suggested that ED could be performed safely 
in an outpatient Fashion [14]. Ferda Ciftci and colleagues, compared, in 2005, 
the effectiveness, complications and patient acceptance of local anesthesia with 
general anesthesia in young patients for ED [8]. In an 8-year period, 480 proce-
dures were performed, being 298 with local anesthesia (LA), and the researchers 
concluded that there was better pain and bleeding control in this group, with al-
so higher PONV rates in the general anesthesia (GA) group. All patients had 
hospital admission, one disadvantage, when compared to ours, performed essentially  

 
Table 2. Anesthetic interventions associated with each surgical steps and rate of success of each intervention. 

Surgical step Data acquired 

Complaint (%) Action (%) Results (%) 

Cutaneous incision N/R N/N N 

Tissue dissection N/R N/N N 

Nasolacrimal groove 
scarification 

Pain. discomfort (1.8%) Surgical field infiltration with 0.3 mL 
of anesthetic mixture (100%) 

Success (100%) 

Posterior wall of the lacrimal 
sac ressection 

Pain. discomfort (0.9%) Surgical field infiltration with 0.3 mL 
of anesthetic mixture (100%) 

Success (100%) 

Ostheotomy Discomfort/awareness 
(3.2%) 

Sedation with propofol 0.3 mg/kg 
(100%) 

Success (85%). repeat previous 
action. than success (15%) 

Bicanalicullar silicone 
intubation 

Nasal pain/discomfort 
(5.0%) 

Analgesia with sufentanyl 0.03 mg/kg 
(100%) 

Success (10%). repeat previous 
action. than success (90%) 

Deep tissue closure N/R N/N N 

Skin and muscle closure N/R N/N N 

Nasal fixation of the silicone N/R N/N N 

Success was defined as resolution of patients’ complaints. 
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in an outpatient fashion. Although the nerve territories utilized to perform the 
blocks were different, their outcomes were similar to this study, but with a ho-
mogenic population, instead of a heterogenic one. McNab and colleagues, in 
2002, had stablished the effectiveness of LA for ED, with similar findings, al-
though, with the combination of sedation for comfort improvement. In our 
findings, the rate of supplementary LA infiltration was due to abscess, which can 
rise the local anesthetic requirements, besides loss of thermal sensation in the 
corresponding dermatome before clearance to surgery [10]. Supplementary se-
dation was also necessary in our study for anxiety due to awareness of the sur-
gical step. As Ciftci concluded, adequate nerve block, with enough volume, could 
ensure high quality procedure, with an aware, satisfied patient. Although, the 
presence of an anxious patient and abscess brings the necessity to individualize 
patients care, these conclusions were also made in the study from Tawfik, in 
2013, where it was necessary heavy sedation in 08 uncooperative patients, and 
supplementary LA in 04 patients for intolerable pain. 

Chaume, in 2010, stablished four nerve territories, in a study with 34 patients, 
with 88.4% of the patients declaring were ready to choose the same anesthetic 
protocol if new surgery was needed. The nerve territories utilized were almost 
the same as in this study, and the researchers discussed also that there are few 
studies focused in discuss ED under local anesthesia and sedation [11]. 

Sagiv and colleagues, in 2015 compared GA with LA, but this study also in-
cluded an endoscopic approach, with similar surgical success rate between them, 
but with a higher success rate within the GA group [19]. 

Regarding the individual blockage procedure of each nerve territory, the utili-
zation of a blunt cannula was considered easy and safe by the investigators with 
no adverse events associated. USG promoted better visualization of anatomical 
landmarks and the deposition of anesthetic volume, providing adequate anes-
thesia, with average anesthetic volume similar to the study from Ciftci, but lower 
than the others. 

The surgical steps when patients referred pain or discomfort, were considered 
mild, tolerable and treatable by the team and the patients. Nasal mucosal dis-
comfort accounted for 100% of patients’ analgesic consumption in the postoper-
ative period. Analgesic consumption was considered low, as there was no patient 
referred consuming more than the one dose only prescribed as “if necessary”. 

Limitations of the Study 

As a retrospective descriptive case series, with only one exposure factor, no com-
parison was performed, consequentially, it was not possible to statistically de-
termine the influence of the intervention in the outcome. 

5. Conclusion 

Although this research is a case series, with inherent limitations, such as low ge-
neralization, and biases associated to this model, it enlightens hypothesis formu-
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lations. This manuscript was important to the better knowledge of the anatomy 
of the face and the adjustment for reproducibility of the anesthetic technique. It 
is still necessary bigger studies in order to allow better understanding of the pro- 
cess, and thus even more efficient approach. 
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