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Manual vs Mechanical Oral Hygiene Procedures:  

Has the Role of the Dental Hygienist in Phase 2  

Post-lockdown Really Changed?

Elisabetta Polizzia / Giulia Tetèb

Purpose: Some authors have highlighted the danger of intraoral use of rotating instruments which can produce 
droplets and aerosols. During the Covid lockdown phase, dental operators were limited to providing emergency 
treatment that could not be postponed. Therefore, it is necessary for the dental team to restart safely to treat ne-
glected oral diseases that may also affect systemic health. The role of the dental hygienist has apparently changed
for procedures performed close to the patient’s oral cavity, particularly in terms of the droplets and aerosols pro-
duced during oral hygiene practices. Through an analysis of the most recent literature on the use of dedicated PPE
and changed post-Covid 19 work processes, and a review of the differences between manual causal therapy and
mechanical therapy in terms of outcome after oral hygiene treatment, we define how the role of the dental hygienist 
can change positively.

Materials and Methods: Narrative reviews of the literature in terms of PPE adopted and oral hygiene procedures
performed were carried out in Pubmed. 

Results: 188 articles from February 2020 to May 2020 using the search terms ‘dentistry’ and ‘covid-19’ were ex-
amined. 10 reviews of the literature were performed using the search terms ‘mechanical procedures’ and ‘manual
hygiene’.

Conclusion: Only continuous update of evidence-based literature on the new standards in oral hygiene procedures
and the different results yielded by different procedures can ensure a safe working environment for the dental hy-
gienist while supporting the dentist in this phase of the pandemic.
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Anovel corona virus, SARS-COV-2, arose in Wuhan, China
in December 2019. In Italy, it spread first in Lombardy 

in February 2020, and then all over the world. The WHO
declared a pandemic; the number of infected and mortality 
cases around the world fluctuates around 8%.34

The disease is caused by a new member of the Coronaviri-
dae family, which the world already encountered as Severe 
Acute Respiratory Syndrome (SARS) in 2003 and Middle
East Respiratory Syndrome (MERS) in 2011.12 Studies car-r
ried out on these highlighted their pandemic and epidemic 
potential and their ability to transmit from animal to hu-
mans.40 A study in New England reported that previous SARS 
and MERS viruses remain on surfaces for more than 72h.49

The origin of the novel coronavirus SARS-COV-2 is still
uncertain; however, the initial transmission appears to have 
occurred from animals to humans at the Wuhan market in
China in December 2019, causing severe respiratory dis-
ease with cluster pneumonia.34

The virus generates a human-to-human transmissible
parainfluenza syndrome, characterised by mild symptoms 
such as cough, chills, headache, and fever, which however 
can progress to pneumonia with severe respiratory condi-
tions, sometimes associated with Acute Respiratory Dis-
tress Syndrome (ARDS).27 Sars-CoV2 can be transmitted 
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directly via droplets (such as sneezing or coughing), direct
contact, and contaminated material.47 The incubation pe-
riod for individuals infected with 2019-nCov ranges from
1 to 14 days (on average 8 days), and individuals who first 
showed symptoms after 24 days of infection have also
been reported.20 Furthermore, there is currently no scien-
tific evidence in the literature regarding the availability of 
validated and effective rapid serological tests for the diag-
nosis of positivity or presence of immunoglobulins for 
Sars-CoV-2.

Dental professionals are exposed to infections daily, due
to proximity to the oral cavity, and depending on the type 
and frequency of dental procedures.19 Some authors have
highlighted the danger of intraoral use of rotating instru-
ments, which can produce aerosols.3

During the lockdown phase, dental operators were limited 
to guaranteeing emergency treatment. Therefore, it is now
necessary that dental team restart safely to treat neglected 
oral diseases that may also endanger systemic health. 

The dental hygienist must carry out prophylactic treat-
ment in patients to promote or maintain their oral health;
moreover, the hygienist can motivate the patient to regain
confidence in oral health care. However, some authors high-
light that the lockdown led to a neglect and thus aggrava-
tion of oral pathologies. If neglected, an acute infection in a 
patient can lead to the formation of an abscess, and failure
to check the oral cavity can mean neglecting trauma or in-
jury in the patient.54

Other authors have pointed out how psychological stress 
of healthcare workers is increased during states of emer-
gency. For instance, a questionnaire sent to Israeli dentists 
and hygienists showed an increase in psychological suffer-rr
ing, stress overload, and phobic pathologies regarding the 
transmission of the new SARS-COV-2.28

Our article aims primarily to report all the safety proto-
cols for oral hygiene procedures in terms of reorganising 
the waiting room and reception area, PPE (Personal Protec-
tive Equipment), management of activities, environmental 
disinfection, sanitation and reorganisation of work, while
also considering the devices that technology has made
available during this period. Furthermore, a review of the
literature on the significant differences between manual vs 
mechanical oral hygiene procedures was conducted.

This can motivate dental hygienists and other healthcare 
workers to work safely by restarting together to ensure the 
patient’s oral health.

MATERIALS AND METHODS 

Operational Protocols for Oral Hygiene Procedures

From a review of 188 articles (40 were discarded as den-
tally irrelevant and 10 due to lack of full text), we formu-
lated a protocol valid for both the dental hygienist and the
dentist. We perform a double triage:1 by telephone the 
day before the patient’s visit and then at the office, so
that a double check can be carried out at different times
to confirm the patient’s health, identify those cases de-

fined as fragile, and provide help for the National Health 
System.52

At triage, the patient places all her/his personal effects
in a special plastic bag, wears a surgical mask, and washes
her/his hands with a hydroalcoholic solution provided in ap-
propriate dispensers.10 Before the patient’s arrival, the den-
tal unit, which is considered a high-risk area, must be ready.
Therefore, the surfaces must be free of objects, the key-
boards must be covered with polyethylene to allow daily 
cleaning, and the instrument kit must be ready and covered
until the patient arrives.15

Before carrying out any type of procedure, the patient
must perform two rinses. The first rinse has a virucidal ac-
tion with a 1% solution of hydrogen peroxide (one part 
10-volume hydrogen peroxide 3% and two parts water) or 
gargling for 30 s with 1% povidone-iodine or with CPC (cetyl-
pyridinium chloride) at 0.05–0.1% for 1 min. The second 
rinse serves to reduce the bacterial load with 0.2–0.3% 
chlorhexidine mouthwash for 1 min.7,35

If the reason for the patient’s attendance is an initial
visit or a follow-up then s/he only wears the disposable 
water-repellent cape, possibly without a chain, but with
laces to minimise the risk of contamination.

The operational indications from the Italian Ministry of 
Health define initial visits and control/check-up procedures
as medium-high risk, since the Ministry has recommended a 
higher level of safety in this phase. This may eventually be 
mitigated in a future phase 3 also for health workers. There-
fore, the operator wears disposable TNT caps, protective 
goggles that must be placed over any eyeglasses, FFP2 fa-
cial respirator, TNT disposable or reusable gown, disposable
sleeves (to reduce the turnover of white coats) and gloves 
(Fig 1).35

If, on the other hand, the patient must undergo a pro-
cedure that involves the formation of aerosols, droplets,
and biological liquids, the risk is defined as high. Thus, 
s/he must wear disposable TNT cap, protective glasses,
disposable water-repellent cape, and shoe covers (advis-
able).35 In this situation, the operator must wear a dis-
posable TNT cap, protective glasses placed over any 
eyeglasses, face shield, FFP2 respirator, disposable TNT 
gown or reusable in TTR or TTR suit, and gloves (Fig 2).35

Remembering that no matter what PPE we wear, it is always 
advisable to wash hands with soap and water for 40–60 s 
and/or hydroalcoholic solution for 20–40 s. Extreme atten-
tion must be paid to the undressing procedures since our 
PPE is contaminated.

Since these are high-risk procedures, the use of new de-
vices is recommended, such as high-speed vacuums, which 
technology has made available to the operator to ensure 
safety and shorten working times.44 If the patient is a car-rr
rier, it is preferable not to let them enter, based on the de-
gree of collaboration with the patient. If the patient is not 
compliant, the dental professional can enter and must be 
managed like the patient, to minimise the risk of contami-
nating the environment outside the dental unit, the other 
operators, and the subsequent patient as well as other per-rr
sons present outside the dental unit.
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Where it is possible in oral hygiene as in other dental
procedures, manual procedures should be preferred over 
mechanical ones, and if handpieces are used, they must be 
used at low RPMs.29

Manual vs Mechanical Procedures

A review of the literature was performed in the Cochrane
Library and on PubMed (PCM) using the keywords sonic/
ultrasonic scaling and root planing, as well as manual scal-
ing and root planing. It is interesting that more articles

were published in the past; comparatively fewer have been 
published recently, and the topic seems neglected. In fact, 
the bibliography mainly concentrates on the 1980s and
1990s. At a time like this, it would be useful to understand 
whether the same results can be obtained in terms of re-
duction of PPD, BOP (clinical indices), and invasiveness
using manual vs mechanical hygiene procedures. Publica-
tions on case reports which had limited case histories and
concerned patients with pre-existing systemic diseases 
were excluded.
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Fig 1  PPE worn by the 
oral hygienist in all areas of 
the dental practice.

Fig 2  PPE that the 
patient must wear in areas 
of the dental practice.
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suggest doing so after 5 strokes with a single curette,33

while recommend sharpening after 10-12 strokes.13,39

The literature shows that very few dental hygienists
sharpen their curettes after 5-20 strokes.53 To address 
this problem, several studies focused the introduction of 
new metal alloys, including stainless steel, high-speed
steel, carbon mixed with steel and tungsten carbide, which 
were shown to influence the effectiveness and service life 
of the instrument.45

Ultrasonic instruments need irrigation; the recommended
flow rate is at least 20-30 ml/min to avoid a temperature
increase over 5°C, which could damage the pulp and den-
tin.31 The different ultrasound inserts have a high variability 
because specific power levels are required for each of them
to produce the same result in terms of plaque reduction.26

An interesting review by Needleman et al30 shows no 
statistically significant difference between oral hygiene tech-
niques performed with manual and mechanical instruments
(Figs 3 and 4); however, the use of curettes produced
smoother root surfaces than did the mechanical instru-
ments.30 Some authors even report improvements in clin-
ical indices and smoother surfaces with the use of manual 
curettes, but with a greater loss of tooth substance.5

Another of the objectives of root planing is to promote 
the adhesion of fibroblasts to the root surface. Several
studies have shown that only a small number of fibroblasts 
attach to periodontally diseased root surfaces.2

With the use of diamond curettes, better-organized fibro-
blasts were seen on the root surface, which favours moder-
ate roughness.14 However, it has been shown that bacteria
could be attracted to a rougher surface, so more scientific 
study should be done.24 Technology has made new-gener-
ation ultrasound instruments available with more effective 
action than their predecessors, but results are in any case 
comparable to those obtained with manual instruments.43

DISCUSSION

Our analysis of the current literature shows that manual 
and mechanical oral hygiene therapies achieve the same 
results in terms of improving clinical indices. However, this 
study is limited by the fact that few articles have been pub-
lished on manual vs mechanical treatment.

This is essential, because at a crucial moment such as 
the restart after Covid-19 phase 2 post-lockdown, the den-
tal hygienist must be able to go back to work safely, avoid-
ing the problems of aerosol. From our first analysis, we 
formulated a protocol to allow the hygienist to work safely. 

During this period, patients only sought dental treatment 
for emergency services that could not be postponed, ne-
glecting other pathologies within the oral cavity. Due to the
potential danger inherent in Covid-19 and the current ab-
sence of a cure or vaccine,16 some authors continue to rec-
ommend postponing dental treatment to reduce SARS-
COV-2 transmission risk, instead preferring telemedicine.36

Given our clinical practice, in our opinion no patient
should be put off, for several reasons. For example, pa-

RESULTS

Twenty articles were found, and of these, 10 articles were 
considered valid due to the presence of full text, relevant
topic, number of the sample taken into consideration and
corresponding result percentages.

The main observation on this issue is that there is no
suitable scientific method to predict the maintenance of a 
dental element with periodontal disease by performing non-
surgical therapies, although analysing the reduction of at-
tachment loss can be predictive for a result hypothesis.52

In the first study considered, the authors emphasised that 
in terms of clinical parameters, there is no strong evidence 
favouring mechanical or manual debridement of the roots; 
however, they argue that sonic and ultrasonic mechanical
therapies require less time than manual treatment, produc-
ing less discomfort in the patient.22

An interesting in vitro study38 was conducted on 20 ex-
tracted teeth. The root surfaces were used to test the differ-r
ence between mechanical tips and manual curettes in 
terms of tartar removal and post-treatment uniformity of the 
root surface. Neither group found statistically significant
values with no differences between the two techniques
used in terms of reduction of residual tartar. However, in 
terms of post-treatment surface uniformity, the manual cu-
rettes left the root surface smoother and more uniform than
did the mechanical procedures.38

A similar study6 was conducted in vivo on 30 non-molar 
teeth with periodontal probing depths between 4 and
7 mm, already assigned for extraction for other dental rea-
sons, using manual curettes and ultrasonic tips. The teeth 
were instrumented with the two techniques and then ex-
tracted to evaluate the amount of tartar removed. Once 
extracted, the teeth were stained with toluidine blue and 
examined with a scanning electron microscope (SEM). The
results showed that the residual bacterial colonies after 
both types of instrumentation were minimal; thus there
was no statistically significant difference between the two
procedures. However, the fact that there were fibrin resi-
dues was highlighted.6

Another in vivo study on mechanical and manual instru-
mentation of the dental elements treated in flap surgery, 
which were subsequently extracted and examined under a 
microscope, showed a different result than in the previous 
papers. With manual instrumentation there was a lower per-rr
centage of tartar residues (5.8%) compared to teeth treated
with ultrasound (6.2%).21

An interesting review from 201625 found no statistically 
significant difference between manual and ultrasonic ther-rr
apy either in terms of the supragingival or subgingival re-
sults. Rather, the two different treatment types used in 
combination yielded an optimal result in terms of improving
clinical parameters.25

Some authors claim that manual therapy removes more
dental tissue than does mechanical.48 Moreover, manual 
instruments must be periodically sharpened to optimise 
the smoothing of the dental roots.4 Some authors suggest
sharpening curettes after a certain number of strokes; some 
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tients who have poor oral hygiene risk developing more se-
rious diseases, at the local and systemic levels, since they 
rely heavily on professional prophylaxis to improve oral hy-
giene.46 Some authors point out that professional prophy-y
laxis is necessary in the uncooperative patient to maintain
proper oral hygiene and therefore safeguard the patient’s 
health.41

Other authors underline the importance of the hygienist
is in the follow-up of complex rehabilitation. In our hospital, 

for example, the external part of the cranial theca is re-
moved for use as an autologous bone graft when the pa-
tient has severe bone atrophy, which cannot be resolved
with other techniques. Such cases require constant moni-
toring for the first few months and maintenance of oral
hygiene.42-50

Patients with autoimmune diseases, who we normally 
treat with implant-prosthetic rehabilitations at Vita-Salute
San Raffaele Hospital, must have physiological and con-

Fig 3  Oral hygienist during
the mechanical procedures; 
the pink smoke symbolises 
the aerosol generated 
by the instruments. The
advantages and disadvan-
tages of mechanical 
therapy are summarised.

Fig 4  Hygienist during 
manual oral hygiene pro-
cedures; the advantages 
and disadvantages of 
manual technique are 
summarised.
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stantly monitored periodontal clinical indices, as they have
a greater risk of implant loss than patients without autoim-
mune diseases.8

Patients who have undergone extractions need constant
wound control, in which bone remodeling takes place after 
healing, and a good level of oral hygiene to prevent infec-
tion of the alveolus.11

Other authors emphasise that a prosthesis which cre-
ates occlusal problems can be a psychosocial problem for 
the patient, causing discomfort in vital functions.9

It is also necessary to mention all those patients sent to 
the oral pathologist for precancerous lesions detected dur-rr
ing oral hygiene sessions; had these lesions not been de-
tected in time, the patient’s health would be seriously com-
promised.17

In an epidemiological study18 conducted at the Chang-g
sha Stomatological Hospital in China from January 23 to 
March 2, 2020, 3500 patients received dental treatment. 
With the appropriate PPE, no infections were found in the 
operators or the patients.18

Supporting these statements and our work, Jongbloed-
Zoet23 highlighted the fundamental role of the dental hy-
gienist in preventing diseases of the oral cavity, which affect
more than 3.5 billion people in the world, and in motivating
patients to comply with oral hygiene measures to prevent
these diseases.

In December 2019, the European Parliament stated that 
dental caries, if left untreated, is the most common non-
communicable disease worldwide, incurring a total cost of 
an estimated at €100 billion annually for oral procedures in
the EU. They estimated that productivity losses due to den-
tal diseases reach around €57 billion per year.37

However, some authors still speak of an emergency, due
to the high risk of exposure by the dentist or dental hygien-
ist to the new SAR-COV-2.51

From clinical experience at our hospital during the pan-
demic emergency and from scientific evidence, we can say 
that dental team must be able to work safely, respecting all
the operational safety indications, with particular attention
paid to the appropriate PPE, the reorganization of work
paths and workflows, as well as management of common
areas, disinfection and sterilization processes. The message
we want to send to patients today is that with the help of 
clear rules and very strictly observing them, we can go back 
to dealing with patients’ oral health. The patient must be 
able to resume trusting dental professionals, wjp hold pa-
tient health as the absolute prerogative. In this context, the 
dental hygienist plays a fundamental role, because thanks
to her/his empathic relationship with the patient, s/he can
convince patients of the safety of all dental procedures.

CONCLUSION

In phase 2 (post-lockdown) of Covid-19, many papers have
stressed the high risk of infection for hygienists. However,
none stressed how important it is to restart non-emergency 
treatment in order to not further neglect oral disease, nor 

how important it is to build patient loyalty and motivation to 
perform dental care. The literature contains some safety 
protocols that lack clinical evidence. The present study de-
scribes implementing the operational safety instructions in 
practice by recommending the appropriate PPE to perform
oral hygiene measures. The present article also reviewed
the literature, which clearly highlights the potential of a 
manual oral hygiene considered ‘safe’ by most authors, 
compared to the mechanical procedure which generates
aerosol.

REFERENCES

1. Ather A, Patel B, Ruparel NB, Diogenes A, Hargreaves KM. Coronavirus dis-
ease 19 (Covid-19): implications for clinical dental care. J Endod 2020 Apr 
6. pii: S0099-2399(20)30159-X. doi: 10.1016/j.joen.2020.03.008 (2020).

2. Babay N. Attachment of human gingival fibroblasts to periodontally in-
volved root surface following scaling and/ or etching procedures: a scan-
ning electron microscopy study. Braz Dent J 2001;12:17–21.

3. Belser JA, Rota PA, Tumpey TM. Ocular tropism of respiratory viruses. Mi-
crobiol Mol Biol Rev 2013;77:144–156.

4. Benfenati MP, Montesani MT, Benfenati SP, Nathanson D. Scanning elec-
tron microscope: an SEM study of periodontally instrumented root sur-
faces, comparing sharp, dull and damaged curettes and ultrasonic 
instruments. Int J Periodon Restor Dent 1987;2:51–67.

5. Braun A, Krause F, Frentzen M. Efficiency of subgingival calculus removal
with the vector-system compared to ultrasonic scaling and hand instru-
mentation in vitro. J Periodontal Res 2005;40:48–52.

6. Breininger DR, O’Leary TG, Blumenshine RV. Comparative effectiveness of 
ultrasonic and hand scaling for the removal of subgingival plaque and cal-
culus. J Periodontol 1987;58:9–18.

7. Calderini A, Pantaleo G, Rossi A, Gazzolo D, Polizzi E. Adjunctive effect of 
chlorhexidine antiseptics in mechanical periodontal treatment: first re-
sults of a preliminary case series.Int J Dent Hyg 2013;3:180–185.

8. Capparè P, Tetè G, Romanos GE, Nagni M, Sannino G, Gherlone EF. The 
‘All-on-four’ protocol in HIV-positive patients: a prospective, longitudinal 
7-year clinical study. Int J Oral Implantol 2019;12:501–510.

9. Ciancaglini R, Gherlone E, Radaelli G. Association between loss of occlu-
sal support and symptoms of functional, disturbances of the masticatory 
system. J Oral Rehab 1999;26:248–253.

10. Coulthard P. Urgent dental care for patients during Covid-19 pandemic. Lan-
cet. April 3, 2020 https://doi.org/10.1016/ S01406736(20)30806-0.

11. Crespi R, Capparè P, Polizzi EM, Gherlone EF. Tissue remodeling after 
bone expansion in grafted and ungrafted sockets. Int J Oral Maxillofac Im-
plants 2014;29:699–704.

12. de Wit E, van Doremalen N, Falzarano D, J Munster D. SARS and MERS: 
Recent insights into emerging Coronaviruses. Nat Rev Microbiol 2016; 
14:523–534. 

13. Drisko CL, Cochran DL, Blieden T, Bouwsma OJ, Cohen RE, Damoulis P, et 
al. Research, Science and Therapy Committee of the American Academy 
of Periodontology. Position paper: sonic and ultrasonic scalers in peri-
odontics. J Periodontol 2000;11:1792–1801.

14. Eick S, Bender P, Flury S, Lussi A, Sculean A. In vitro evaluation of surface 
roughness, adhesion of periodontal ligament fibroblasts, and Streptococ-
cus gordonii following root instrumentation with Gracey curettes and sub-
sequent polishing with diamond-coated curettes. Clin Oral Investig 2013:
17:397–404.

15. Farooq I, Ali S. Covid-19 outbreak andits monetary implications for dental
practices, hospitals and healthcareworkers. Postgrad Med J 2020 Apr 3. pii:
postgradmedj-2020-137781. doi: 10.1136/postgradmedj-2020-137781.

16. Gigante A, Aquili A, Farinelli L, Caraffa A, Ronconi G, Enrica Gallenga C, et 
al. Sodium chromo-glycate and palmitoylethanolamide: A possible strat-
egy to treat mast cell-induced lung inflammation in COVID-19. Med Hy-yy
poth 2020;143:109856.

17. Gigliotti J, Madathil S, Makhoul N. Delays in oral cavity cancer. Int J Oral 
Maxillofac Surg 2019;48:1131–1137.

18. Guo J, Xie H, Liang M, Wu H. COVID-19: A novel coronavirus and a novel
challenge for oral healthcare. Clin Oral Investig 2020;24:2137–2138.

19. Harrel SK, Molinari J. Aerosols and splatter in dentistry: a brief review of 
the literature and infection controlimplications. J Am Dent Assoc 2004;
135:429–437. 



doi: 10.3290/j.ohpd.b871059 1037

Polizzi / Tetè

20. Huang C, Wang Y, Li X, Ren L, Zhao J, Hu Y et al. Clinical features of pa-
tients infected with 2019 novel coronavirus in Wuhan, China. Lancet
2020;395:497–506.

21. Hunter RK, O’Leary TJ, Kafrawy AH. The effectiveness of hand versus ul-
trasonic instrumentation in open flap root planing. J Periodontol 1984;
55:697–703.

22. Jepsen S, Ayna M, Hedderich J, Eberhard J. Significant influence of scaler 
tip design on root substance loss resulting from ultrasonic scaling: a la-
serprofilometric in vitro study. J Clin Periodontol 2004;31:1003–1006.

23. Jongbloed-Zoet C. The role of the dental hygienist in promoting oral
health. Int J Dent Hyg 2020;18:127.

24. Kocher T, Langenbeck N, Rosin M, Bernhardt O. Methodology of three-di-
mensional determination of root surface roughness. J Periodontal Res
2002;37:125–131.

25. Krishna R, De Stefano JA. Ultrasonic vs. hand instrumentation in peri-
odontal therapy: clinical outcomes. Periodontol 2000 2016;71:113–127.

26. Lea SC, Landini G, Walmsley AD. Displacement amplitude of ultrasonic
scaler inserts. J Clin Periodontol 2003;30:505–510.

27. Liu T, Li Q, Guan X, Wu P, Wang X, Zhou L, Tong Y et al. Transmission dy-yy
namics of 2019 novel coronavirus (2019-nCoV). Lancet 2020, Available 
at https://ssrn.com/abstract=3526307

28. Mijiritsky E, Hamama-Raz Y, Liu F, Datarkar AN, Mangani L, Caplan J et al. 
Subjective overload and psychological distress among dentists during
COVID-19. Int J Environ Res Public Health 2020;17:5074. 

29. Meng L, Hua F, Bian Z. Coronavirus disease 2019 (Covid-19): emerging
and future challenges for dental and oral medicine. J Dent Res 2019; 
2020:22034520914246.

30. Needleman I, Suvan J, Moles DR, Pimlott J. A systematic review of profes-
sional mechanical plaque removal for prevention of periodontal diseases.
J Clin Periodontol 2005;32:229–282.

31. Nicoll BK, Peters RJ. Heat generation during ultrasonic instrumentation of 
dentin as affected by different irrigation methods. J Periodontol 1998;
69:884–888.

32. Nuttall NM, Steele JG, Pine CM, White D, Pitts NB. The impact of oral 
health on people in the UK in 1998. Brit Dent J 2001;190:121–126.

33. O’Leary TH, Kafrawy AG. Total cementum removal: a realistic objective? J
Periodontol 1983;54:221–226.

34. Odeh ND, Babkair H, Abu-Hammad S, Borzangy S, Abu-Hammad A, Abu-
Hammad O. COVID-19: present and future challenges for dental practice. 
Int J Environ Res Public Health 2020;17:3151.

35. Peng X, Xu X, Li Y, Cheng L, Zhou X, Ren B. Transmission routes of 2019-
nCoV and controls in dental practice. Int J Oral Sci 2020;12:9.

36. Pereira JL, Pereira C, Mendonça Murata R, Pardi V, Pereira-Dourado VM. 
Biological and social aspects of coronavirus disease 2019 (COVID-19) re-
lated to oral health. Braz Oral Res 2020;34:e041.

37. Platform for Better Oral Health in Europe. Annual Associate Member 
Meeting in Brussels, December 2019. http://www.oralhealthplatform.eu/
news/2019-annual-associate-member-meeting-in-brussels

38. Profili F, Sparabombe S, Tawse Smith A, D’Isidoro O, Quaranta A. The ef-ff
fect of miniaturized manual versus mechanical instruments on calculus
removal and root surface characteristics: an in vitro light microscopic 
study. Clin Exp Dent Res 2019;5:519–527.

39. Rees JS, Addy M, Hughes J. An in vitro assessment of the dentine lost
during instrumentation using the periosonic system. J Clin Periodontol
1999:26:106–109.

40. Reusken CB, Haagmans BL, Müller MA, Gutierrez C, Godeke GJ, Meyer B
et al. Middle East respiratory syndrome coronavirus neutralizing serum
antibodies in dromedary camels: a comparative serological study. Lancet 
Infect Dis 2013;13:859–866.

41. Roncati M, Polizzi E, Cingano L, Gherlone EF, Lucchese A. An oral health
aid for disabled patients. Dental Cadmos 2013;81:447–452.

42. Salvato G, Agliardi E. Calvarial bone grafts in severe maxillary atrophy: 
Preprosthetic surgery with sedation. Implant Dentistry 2007;16:356–361.

43. Sculean A, Schwarz F, Berakdar M, Romanos GE, Brecx M, Willershausen
B, et al. Non-surgical periodontal treatment with a new ultrasonic device 
(vector-ultrasonic system) or hand instruments. J Clin Periodontol 2004;
31:428–433.

44. Seto WH, Tsang D, Yung RWH, Ching TY, Ng TK, Ho M, et al. Effectiveness
of precautions against droplets and contact in prevention of nosocomial
transmission of severe acute respiratory syndrome (SARS). Lancet 2003;
361:1519–1520.

45. Tal H, Kozlovsky A, Green E, Gabbay M. Scanning electron microscope
evaluation of wear of stainless steel and high carbon steel curettes. J Peri-
odontol 1989:60:320–324.

46. Tecco S, Sciara S, Pantaleo G, Nota A, Visone A, Germani S et al. The as-
sociation between minor recurrent aphthous stomatitis (RAS), children’s
poor oral condition, and underlying negative psychosocial habits and atti-
tudes towards oral hygiene. BMC Pediatr 2018;18:136.

47. To KK, Tsang OT, Yip CC, Chan KH, Wu TC, Chan JM et al. Consistent de-
tection of 2019 novel coronavirus in saliva. Clin Infect Dis 2020 https:// 
doi.org/10.1093/cid/ciaa149.

48. Torfason T, Kiger R, Selvig KA, Egelberg J. Clinical improvement of gingival
conditions following ultrasonic versus hand instrumentation of periodon-
tal pockets. J Clin Periodontol 1979:6:165–176.

49. van Doremalen N, Bushmaker T, Morris DH, Holbrook MG, Gamble A, Wil-
liamson BN, et al. Aerosol and surface stability of Sars-CoV-2 as compared 
with SARS-CoV-1. N Engl J Med 2020 doi: 10.1056/NEJMc2004973.

50. Vinci R, Tetè G, Raimondi Lucchetti F, Capparè P, Gherlone EF. Implant sur-rr
vival rate in calvarial bone grafts: a retrospective clinical study with 10
year follow-up. Clin Implant Dent Relat Res 2019;21:662–668.

51. Wu YKT, Wu T, Nguyen T, Tran SD. COVID-19’s impact on private practice
and academic dentistry in North America. Oral Dis 2020 doi: 10.1111/
odi.13444.

52. Zangrillo A, Beretta L, Silvani P, Colombo S, Scandroglio AM, Dell’Acqua A 
et al. Fast reshaping of intensive care unit facilities in a large metropoli-
tan hospital in Milan, Italy: facing the Covid-19 pandemic emergency. Crit 
Care Resusc 2020 Apr 1.[Epub ahead of print].

53. Zappa U, Smith B, Simona C, Graf H, Case D, Kim W. Root substance re-
moval by scaling and root planing. J Periodontol 1991:62:750–754.

54. Zimmermann M, Nkenke E. Approaches to the management of patients in 
oral and maxillofacial surgery during COVID-19 pandemic. J Craniomaxillo-
fac Surg 2020;48:521–526.


