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Background 

The Severe Acute Respiratory Syndrome Coronavirus 2  
can cause pneumonia and multiorgan disease. Common 
symptoms include fever, cough, and myalgia. The 
transmission routes of COVID-19 include direct 

Abstract

Aerosols are a major route of transmission of 
COVID-19. Lacrimal procedures such as lacrimal 
irrigation, manipulation, and surgery involve aerosols. 
We searched the PubMed database for articles related 
to preventive measures of lacrimal procedures during 
the COVID-19 pandemic. Seven relevant articles 
were reviewed. Preoperative measures include patient 
screening, triage, and use of personal protective 
equipment. Intraoperative measures include procedure-
specific aerosol reduction, use of povidone-iodine as 
disinfectant, and use of personal protective equipment. 
Postoperative measures include use of telemedicine 
for follow-up. Elective lacrimal procedures were 
suspended periodically and resumed when the outbreak 
subsided, with strict implementation of guidelines. The 
preventive measures may be effective in lowering the 
risk of transmission from patients potentially positive 
with COVID-19. 

transmission (via contact of oral, nasal, and ocular 
mucosa with infected respiratory droplets after coughing 
and sneezing), airborne transmission (via aerosols during 
aerosol-generating procedures), and feco-oral transmission 
(via viral shedding in feces and urine).1-3 Aerosols are small 
respirable particles of <5-10 μm that can remain airborne 
for short- and long-range transport.4,5 The virus can survive 
up to 3 hours in aerosols.6 Patients with COVID-19 may 
present with ocular symptoms, and shedding of the virus in 
tears can be detected by reverse transcription polymerase 
chain reaction.7-9

Lacrimal irrigation, manipulation, and surgery involve 
aerosols.10 Dacryocystorhinostomy involves manipulation 
of nasal tissue and lacrimal apparatus, general anesthesia 
during airway management, and use of ultrasonic aspirators, 
bone drills, and cautery.11-14 Preventive measures should be 
implemented to reduce the risk of transmission. We aim 
to review the current preventive measures for lacrimal 
procedures during the COVID-19 pandemic and share our 
experience in the Department of Ophthalmology of Hong 
Kong West Cluster.

Methods

The PubMed database was searched on 4 February 2021 
using keywords: ‘lacrimal surgery’, ‘lacrimal procedures’, 
‘dacryocystorhinostomy’, ‘nasolacrimal duct surgery’, 
‘aerosol’, and ‘COVID-19’. 15 articles were identified and 
curated for preventive measures of lacrimal procedures 
during the COVID-19 pandemic. Seven of them were 
relevant.15-21 Practices to reduce the spread of the coronavirus 
during lacrimal surgery include patient screening,15,18-20 
triage and prioritization according to the urgency,15,17,19-21 
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PPE include disposable scrubs, double surgical gloves, full 
sleeve surgical gown with hairnet and hood cover, boot 
cover, N-95/FFP3 respirator, goggles, and face shield. All 
India Ophthalmological Society – Oculoplastics Association 
of India suggest two types of PPE: type A (ideal PPE) and 
type B (minimum PPE).21 Ideal PPE include hazmat suit, 
N95, shoe cover, and visor, whereas minimum PPE include 
surgical gown, N95, visor, and shoe cover, with or without 
cap, plastic apron, and goggles.

Povidone-iodine as disinfectant
Povidone-iodine can be used as disinfectant in various 
forms:15,16,18 eyedrops (1% to 5% concentration), gargles 
(1%), and throat spray (0.45%).16 For lacrimal surgeries, 
a preoperative protocol is suggested: using 1% povidone-
iodine gargles, placing 1% povidone-iodine in conjunctival 
cul-de-sac, irrigating the lacrimal drainage system with 
0.4% povidone-iodine, and placing 0.4% povidone-iodine 
in the anterior nasal cannula.16

Reducing aerosol generation and transmission
Methods to reduce aerosol generation and transmission 
during lacrimal surgeries are suggested.15,17,20,21 

Intraoperative measures
For lacrimal irrigation, All India Ophthalmological Society 
– Oculoplastics Association of India suggest that all staff 
should wear minimum PPE and use low capacity 1-cc 
syringe and 25- or 27-G straight cannulas. Using a probe to 
assess obstruction should be avoided.15 

For nasal and dacryoendoscopy, all surfaces of endoscopy-
procedure room should be cleaned systemically.17 The 
number of staff should be minimized, and staff should 
wear PPE. The procedure should be quick and under 
control. To keep a distance from the patient, magnifiers or 
loupes should be used. Direct viewing through eyepiece 
of endoscopy should be substituted by using a monitor. 
After the procedure, instruments should be sterilized, and 
contaminated disposables should be disposed. The use of 
atomizers and suction should be avoided, as should routine 
nasal endoscopy.15

Elective dacryocystorhinostomy should not be 
performed,15,21 because drills and debriders increase the 
chance of aerosol generation when removing bone within 
nasal cavity.21 During endoscopic dacryocystorhinostomy, 
all staff in the operation theater should wear PPE.21 External 
route is preferred when an urgent dacryocystorhinostomy 
is needed.15 Powered instruments such as cautery, drills, 
ultrasonic aspirators, and suction should not be used.15,21 
Incisional blades should be used instead.15 Direct 
decongestion on nasal mucosa is needed before incision to 
prevent the requirement of suction.15

Local anesthesia is preferred to general anesthesia.20,21 
Intubation in general anesthesia may generate aerosols 
and expose anesthesiologists to patients’ respiratory 
secretions.20,21 Only anesthetic staff should be present 

the use of personal protective equipment (PPE),15,19-21 
preventive measures to reduce aerosol generation during 
lacrimal procedures,15,17,20,21 the use of povidone-iodine as 
a disinfectant,15,16,18 and the use of telemedicine in follow-
up.18-20

Patient screening
Patients should be screened for the presence of fever, 
symptoms suggestive of respiratory tract infection, acute 
conjunctivitis, and diarrhea.15,18-20 Their travel history, 
occupation, contact history with suspected or confirmed 
COVID-19 cases, and personal address should also be 
recorded.15,18-20 Those who failed the screening should be 
isolated, consulted by a doctor, and tested for COVID-19.20 
Patients who need to undergo high-risk procedures (such 
as endoscopic, endonasal dacryocystorhinostomy) should 
take serological (immunoglobulins M and G) and reverse 
transcription polymerase chain reaction tests17,19,21 and chest 
radiography21 before the operation.

Triage and prioritization
Elective high-risk lacrimal procedures should be avoided 
during the outbreak of COVID-19.15,17,19-21 According 
to the Royal Australian and New Zealand College of 
Ophthalmologists guideline, high infection risk procedures 
(such as surgery involving upper aerodigestive tract, nasal 
syringing, sinonasal surgery, and nasal endoscopy) should 
not be performed unless indicated.20 Patients requiring nasal 
or dacryoendoscopy should be triaged to three categories: 
emergency (congenital dacryocystocele, postsurgical 
epistaxis, pediatric acute dacryocystitis, acute nasolacrimal 
duct trauma and suspected recurrence of previous lacrimal 
drainage malignancy), urgency (recurrent hemolacria, 
inflammatory secondary acquired lacrimal drainage 
obstruction, suspected lacrimal drainage mass and stent 
extubation in presence of complications), and elective 
(routine primary acquired nasolacrimal duct obstruction, 
congenital nasolacrimal duct obstruction, uncomplicated 
stent extubation).15 Ophthalmologists can decide on 
the necessity of the procedure and whether it should 
be postponed or performed early.17 Emergent lacrimal 
procedure should be performed regardless of the COVID-19 
status of the patient.15 Those suspected to have COVID-19 
and require semi-urgent procedures should be isolated, and 
the decision on the lacrimal procedure should be made after 
testing of COVID-19. For patients without any symptoms 
but have problems answering the questionnaire, infectious 
disease specialist should be consulted, and COVID -19 test 
should be performed before the surgery.15

Personal protective equipment
Ophthalmologists should use PPE (mask, gloves, glasses, 
and gowns).19,20 Protective masks should be worn constantly 
and changed every 4 hours.19 The slit lamp should be 
mounted with a plastic shield.19,20 There are two PPE variants 
for lacrimal surgeries: enhanced PPE and full PPE.15 The 
enhanced PPE include regular scrubs, full sleeve surgical 
gown, surgical head cap, N-95/FFP3 respirator, goggles, 
double surgical gloves, and boot cover, whereas the full 
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during intubation.20 Fentanyl or alfentanil should be used 
for sedation to avoid sneezing reflex during periocular 
anesthetic injection.20

For stent extubation, endoscopic removal is the quickest 
way, but external approach can also be used.15 The 
sneezing maneuver is not recommended during the external 
approach.15 When the sneezing maneuver is required, patient 
should be instructed to blow their nose away from others 
after the stent is divided between the puncta.20 Bicanalicular 
stents can be removed through the conjunctival aspect.20

Telemedicine
Telemedicine may be used by oculoplastic surgeons during 
follow-ups.18-20 Telephone encounters, video visits, meeting 
platforms, and telemedicine-enabled slit lamps can be 
used.18 To facilitate telemedicine in follow-up, dissolvable 
skin sutures should be used.20 However, telemedicine cannot 
be used in patients without internet connection and when 
physical examination is required.20 Quarantined physicians 
can take up the role of telemedicine to reduce the workload 
of practicing physicians.18

Discussion

In Hong Kong West Cluster, elective lacrimal procedures 
were suspended periodically and resumed when the 
outbreak subsided, with strict implementation of guidelines. 
There has been no COVID-19 case secondary to lacrimal 
procedures.

To reduce the risk of COVID-19 transmission, the Hong 
Kong West Cluster implement several preventive measures. 
Surgical masks and gloves are used during probing and 
irrigation. Patients for endoscopic procedure and/or 
dacryocystorhinostomy must obtain negative COVID-19 
test results before dacryoendoscopic assessment of the 
nasal anatomy. Ophthalmologists are equipped with full 
personal protective equipment (gloves, gowns, face shields) 
and N95 respirators, as endoscopy is considered an aerosol-
generating procedure. Another COVID-19 test is required 

before dacryocystorhinostomy, which is performed under 
general anesthesia. N95 respirators and surgical gowns are 
used during the operation. All medical personnel involved 
are required the same protective standard. Minimal medical 
personnel are allowed in the operation theater. Bicanalicular 
stent is used. Strict restrictions are applied during 
nasoendoscopic procedures for clot removal, checking of 
the osteotomy site, ensuring the postoperative patency of 
the drainage tract, and stent removal. Both stent and clot 
were removed via the nasal route with the nasoendoscope.

Conclusion

Various pre-, intra-, and post-operative preventive measures 
may help reduce the risk of transmission of COVID-19. In 
Hong Kong West Cluster, there has been no COVID-19 case 
secondary to lacrimal procedures.
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