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Since the initial occurrence of COVID-19 in Wuhan, China, the number of infections has escalated tremendously, prompting the World Health Organization to declare it a pandemic and an international public health emergency (1). Governments around the world have been forced to undertake extensive measures in order to combat the spread of COVID-19, whilst medical professionals carry the burden of managing affected patients. This pandemic has not only exerted an economic impact on many industries but has also affected the safety and security of healthcare personnel, amongst which include dentists and dental students.


INTRODUCTION TO DENTAL AND ENDODONTIC SPECIALTY EDUCATION IN HONG KONG

Hong Kong is home to one of the world's leading dental schools (2). The Faculty of Dentistry at the University of Hong Kong was founded in 1982 and is the only institution that provides dental education for both undergraduate and postgraduate training in Hong Kong. Currently there are over 2,500 registered dentists in Hong Kong, amongst which 20 of them are endodontic specialists.

The Bachelor of Dental Surgery (BDS) is the undergraduate program that paves the way to the dental profession in Hong Kong. The 6-year curriculum integrates both foundational knowledge and practical skills whilst emphasizing an inquiry-based educational experience. Starting from the second year, students enter the polyclinics in Prince Phillip Dental Hospital and begin treating patients. They develop their clinical competence through a combination of simulation laboratory courses and the comprehensive management of cases with interdisciplinary treatment considerations.

After obtaining their undergraduate degree, individuals may decide that they would like to pursue specialist training to further develop their skills in a specific discipline. For endodontics, the Faculty's taught postgraduate program, the Master of Dental Surgery (MDS) in Endodontics, provides a structured and comprehensive 3-year curriculum that incorporates three components: clinical practice, research, and teaching. This constitutes the Basic Training component of the specialist training pathway in Hong Kong.



HONG KONG'S RESPONSE TO COVID-19

There is no doubt that COVID-19 has shaken the lives of many across the world. Hong Kong is in a particularly precarious position given its proximity to China and the many portals of entry it shares with the mainland. However, given this city's history in regard to the 2003 SARS outbreak, Hong Kong was early to adopt preventative measures in order to combat and mitigate the spread of COVID-19. In April, several months after the initial outbreak, Hong Kong was able to suppress the daily number of infected cases with several consecutive weeks of no reported incidents of local transmission. This was likely due the collective compliance of its citizens coupled with the organized effort of the Hong Kong government. However, due to the volatile nature of this pandemic, Hong Kong is currently experiencing a resurgence in COVID-19 cases. The total number of infected cases in Hong Kong surpassed 3,300 on August 1st, with 33 of those cases proving to be fatal (3). The trend of the number of confirmed COVID-19 infections in Hong Kong is shown in Figure 1.
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FIGURE 1. Number of confirmed COVID-19 infections in Hong Kong (modified from the HKSAR Government, COVID-19 Thematic Website).


The local spread of COVID-19 began with a first wave of cases of individuals traveling from Mainland China to Hong Kong in January, prompting the government to close the majority of border control points, impose 14-day quarantine orders on Hong Kong citizens who had been to Hubei province and restrict the entry of Hubei residents and non-local visitors of Hubei Province. Temperature checks and health-screening questionnaires were also enforced. Work from home orders were encouraged, major events were postposed and all primary to tertiary level educational institutes were closed. A second wave of imported cases occurred in March and was followed by more aggressive measures. All incoming Hong Kong citizens who had traveled overseas were subjected to initial COVID-19 testing and non-local travelers were denied entry into Hong Kong. Those who were found to be negative were subjected to a 14-day home or hotel quarantine whilst those who tested positive received medical attention. The government also mandated a closure of high-risk premises such as bars, gyms, and clubhouses, enforced strict social distancing measures by limiting the number of people gathered in a public space to four with exceptions for transport, work and other functions, and maintained school closures. Furthermore, contact tracing and accessible testing for suspected cases were implemented. Fourteen-day quarantine orders at designated quarantine centers were applied to those who have been in close contact with infected individuals. As the number of daily infections came to a halt, during the period of May and June the government relaxed social distancing measures permitting public gatherings of up to 50 people, allowed a gradual resumption of normal operations of the affected businesses and schools whilst implementing quarantine exemptions for a variety of personnel arriving from Mainland China and Macau such as officials on governmental duties as well as crew members of aircrafts, ships, and coaches. This saw the beginning of a gradual increase in daily reported cases of COVID-19, which was soon followed by a dramatic spike of locally transmitted infections in July. In response to this third wave, stringent policies were implemented once again, including tightened social distancing measures by limiting public gatherings to two people, a partial ban on dine-in services, compulsory mask-wearing in all indoor and outdoor public spaces, and the re-closure of high-risk premises, businesses and schools. In addition to existing quarantine measures and traveling restrictions, people arriving from several high-risk countries, including, but not limited to, India, Pakistan, the United States of America, and the Philippines, have been required to submit proof of negative test results for COVID-19 before their arrival in Hong Kong.

Although incidence of COVID-19 in Hong Kong has fluctuated since the start of the pandemic, the people of Hong Kong have largely maintained a watchful disposition. A survey found that 78.8% of Hong Kong citizens were concerned about contracting the disease. This likely fuelled the high level of cautiousness of the general public (4). It was reported that 98.8% of Hong Kong people complied with wearing a mask when in public, whilst 85.1% made a conscious effort to avoid crowded places. The comprehensive measures undertaken by the local government coupled with the collective effort of its citizens likely helped initially mitigate the more dire effects of the outbreak (5, 6). However, the recent spike in COVID-19 infections and clustered community outbreaks have been attributed to relaxed social distancing policies, an increase in social gatherings, asymptomatic spread, and transmission from imported cases (7). Furthermore, the mental and physical burn out from heightened stress levels, social isolation, and changes in routine have left many Hong Kong citizens fatigued and frustrated. This may have led to decreased alertness and compliance, which could have likewise contributed to the resurgence of infections (8).



IMPACT OF COVID-19 ON DENTAL EDUCATION

Although early closure of schools may have helped reduce the spread of COVID-19 in Hong Kong, this has had a major impact on the education system. Dental education has been particularly affected given the importance of clinical, practical, and interactive learning.

Since late January, the majority of classes have moved online. Problem Based Learning (PBL) is a major component of the BDS curriculum and video-conferencing platforms allow for online interaction between students and facilitators. PBL enhances the ability of students to apply their dental knowledge in practical situations (9) but its effectiveness depends on student engagement. Interaction is sometimes hindered by technical difficulties and suboptimal audio and video quality. Pre-recorded video resources serve as another method to deliver information to dental students. E-learning was found to be an effective tool to enhance the learning experience (10), however, it has been reported that students considered online learning as a helpful adjunct and not a replacement for traditional educational methods (11). Despite the promise of E-learning, the one aspect of dental education that it cannot replace is the clinical skills aspect. Although instructional tutorials can offer guidance, the lack of hands-on practice may delay the development of students' manual dexterity and clinical competence.

As a result of prolonged school closures, the academic timeline has undergone several modifications. BDS examinations have been postponed until August and final year students may be required to attend several more months school in order to accumulate sufficient clinical experience before graduating. The examination requirements for graduating batches of dental students have been amended to take into consideration the impact of polyclinic closures. Some examinations will also take place online in order to maintain social distancing and accommodate international students who are unable to return to Hong Kong due to traveling restrictions. For example, students studying their MDS in Endodontics will be required to complete an online assessment followed by a presentation to the examiners.

Following the relaxation of government protocols in June, face-to-face and clinical teaching have partially resumed. Polyclinics are operating at a reduced capacity whilst the number of students per clinical session is strictly limited in order to maintain adequate social distancing. Clinical sessions have been arranged so that senior undergraduate and postgraduate students are prioritized. Precautionary protocols enforced in the endodontic postgraduate clinic include pre-treatment antiseptic mouth rinse, sodium hypochlorite disinfection of the rubber dam surface, mandatory high-volume suction during all restorative procedures and minimal use of aerosol generating instruments. Furthermore, all students and staff members of the Faculty are required to undergo weekly COVID-19 testing.



IMPACT OF COVID-19 ON ENDODONTIC CARE IN PRIVATE PRACTICE

The outbreak of COVID-19 has prompted private clinics to undertake self-imposed limitations to the scope of practice or to cease operations all together. However, urgent cases are still seen with the aim to provide temporary pain relief measures for patients in need. In Hong Kong, more than 60% of adults visit the dentist only when they have symptoms such as toothaches or pain disturbing sleep (12). Endodontic diseases are indeed one of the more common dental problems affecting the general public (13) and because pains of pulpal and/or endodontic origin are often severe and acute (14), endodontic treatment becomes very relevant during this time as urgent dental care is given priority.

Dental professionals are particularly at risk of being exposed to infectious diseases given the nature of their practice. Many procedures involve coming into close contact with patients and aerosol generation. Aerosolized particles of viruses can be airborne and remain suspended in the air for hours, facilitating their transmission (15). Furthermore, high viral loads of COVID-19 were found in the respiratory tract of both symptomatic and asymptomatic patients (16) and were reported to be present in saliva of infected individuals (17). In response, the Department of Health (DH), the governmental body responsible for Hong Kong's healthcare system, and the Hong Kong Dental Association (HKDA), which represents and provides support to dentists in Hong Kong, have issued guidelines to ensure the safety of dental practices (18, 19).

Firstly, adequate personal protective equipment must be used at all times, with surgical masks, gloves, gowns, head caps, face shields, and eye protection as the bare minimum. Secondly, pre-treatment precautionary measures such as a health screening of patients and anti-septic mouth rinses should be carried out. The screening would include temperature measurements and questions about contact history, travel history, and relevant symptoms. It has been recommended that all non-urgent and elective dental treatment should be postponed however, there are no strict guidelines in regard to patient flow restrictions per se. All patients in the waiting area are required to wear masks and hand sanitizer should be readily available for their use whilst clinic staff are required to wear PPE at all times. Prior to dental treatment, the HKDA and DH have suggested the use of chlorohexidine, hydrogen peroxide and povidone iodine mouth rinses due to their potential to reduce the viral load of SARS-CoV-2 in saliva (20, 21). Patients treated in the undergraduate polyclinics are given a pre-procedural mouth rinse of povidone iodine, although the choice of antiseptic mouth rinse may vary in private practice. Thirdly, aerosol generating procedures should be avoided and largely limited to emergency treatment, even if rubber dam isolation is used. For endodontic treatment, it is the standard of practice to apply rubber dam isolation for reasons such as moisture control, ensuring an aseptic working field and protection of the patient's airway. In the context of infectious diseases, rubber dam isolation has been reported to be able to reduce the spread of airborne particles (22), albeit this is not specific to COVID-19. If aerosol generating procedures are to be performed, such as treatments that involve the use of high-speed and ultrasonic instruments, high-volume suction is mandatory in order to reduce the risk of contamination from the site of operation (23), with intra-oral modalities most commonly used in Hong Kong. Although negative pressure rooms can allow a more secure environment to treat and monitor patients with infectious diseases such as COVID-19 (24), its use for dental practices in Hong Kong has not been specifically recommended. Finally, all reusable dental instruments and equipment must be sterilized after use and changed between patients, whilst disposable items should be discarded after use. Thorough disinfection of frequently contacted and potentially contaminated surfaces should be carried out. It has been advised that surfaces contaminated with saliva are disinfected with one part 5.25% sodium hypochlorite to 49 parts water, whilst a concentration of one part 5.25% sodium hypochlorite to four parts water has been recommended for surfaces exposed to blood (18, 25). This is accordance to WHO guidelines, which suggests disinfectants such as diluted sodium hypochlorite, ethanol, and hydrogen peroxide are effective in cleaning surfaces and potentially reducing the presence of human coronavirus (26).



CONCLUSION

In summary, private dental clinics in Hong Kong and The Faculty of Dentistry have somewhat resumed operations, albeit with heightened levels of infection control and restrictions that limit the scope and capacity of everyday practices and procedures. Fortunately, despite the inherently high risk of exposure faced by dental professionals, there have been no reported instances of COVID-19 transmission between patients and dentists in Hong Kong. This suggests compliance to guidelines and strict infection control is of paramount importance in protecting the health of patients, dentists, and other dental personnel. Combating this pandemic will ultimately require the cooperation of the wider community. It affects all of us, from dental students to endodontic specialists. Although these trying times have pressed the pause button on many dental practices and the education system, adherence to social distancing, personal hygiene, and infection control may be able to see us through these volatile times. An optimistic outlook on the near future would be that Hong Kong will overcome the unpredictable challenges of this pandemic with the help of effective government policies and the cooperation of its citizens, and that dentists as well as educators will be able to maintain a cautious version of their normal practices.
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