
INTRODUCTION

Orthodontic treatment is one of the most sought 
after cosmetic corrections by the general 
population. Orthodontic treatment helps in 
improving speech, function and appearance as well 
as improving the general health and self-esteem. 
This has lead to an escalation in the number of 
people seeking orthodontic corrections which 
consequently multiplied the numbers of 
orthodontists. However, orthodontic treatment like 
many other interventions has inherent risks and 
complications. According to shaw etal correction of 
malocclusion and improvement of facial aesthetics 
is to be of benefit, the advantages it offers should 

[1] 
outweigh any possible damage. Hence it is 
important to implement risk control procedures 
during and after orthodontic treatment for the 
safety of the patient. Orthodontists are exposed to a 
number of occupational hazards because of  Close 
contact with patient's saliva and blood which is of 
contagious nature. Strained posture at work leads to 
diseases of the musculoskeletal and peripheral 
nervous systems. The noise of suction, saliva 
ejectors, turbines, engines, amalgamators and 
compressors may lead to  impaired hearing. A 
limited surgical area with artificial lighting results in 
eyestrain, conjunctivitis, blurred vision or short-
sightedness. Many orthodontic materials and 
disinfectants cause allergies. Jacobsen and Hensten-

[2] 
Pettersen have studied the occupation-related 
complaints of Norwegian orthodontists and stated 
that most complaints were skin reactions on the 
hands and fingers from handling acrylics and 

bonding materials and from gloves with a few 
respiratory and systemic reactions being observed.

 Clinicians should also be vigilant in assessing and 
monitoring every aspect of the patient's orthodontic 
treatment during and after treatment to achieve an 
uneventful, secure, and successful final result. Risks 
to the patient can be from different sources in the 
dental clinic as well as the treatment itself. The 
purpose of this paper is to review the major risks 
and complications of orthodontic treatment and the 
occupational hazards to the orthodontist, and to 
propose various methods of minimizing and 
managing these risks and hazards. 

Complications and risks associated with the 
orthodontist:

Hazards to the orthodontist and their 
management:

Accidents -related

The risk of accidents to the orthodontist may arise 
from various sources like the electrical fittings in the 
dental office, the construction material of the office 
or from mechanical devices. Improper education 
regarding the electrical fittings and their usage 
could lead to serious injuries. 
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Prevention of Accidents – related  Hazards

All electrical appliances should be properly and 
securely installed and the instruction manual 
should be followed at the time of installation. The 
manuals should be safely stored for future use as the 
operators might change. The electrical fittings 
should be regularly checked for any defects arising 
from repeated usage and any defective parts 
replaced immediately.

The clinic is the space where the orthodontists  
spends the maximum amount of their time. So, the 
material used for the construction of the office as 
well as the interior layout of the clinic should be 
planned so that any injuries arising from them may 
be avoided. Sharp edges and rough glass should be 
avoided or smoothened. Sufficient lighting and 
ventilation should be planned to prevent possible 
problems of the eye or infections.

Machines like the scaler, curing machine, dental 
chairs and other equipment should be installed in 
such a way that they do not cause injury or damage. 
A thorough knowledge of their working is necessary 
before handling of these equipment.

Health – related Hazards

Physical

In a survey sponsored by the American Dental 
[3] Association  in 1995, they found injuries at a yearly 

rate of 3.4% among dentists which was similar to 
[4,5]

the 3.6% reported by a similar study . Among 
6specialists , orthodontists had the second lowest 

prevalence of injuries (1.9%) after endodontists 
(1.3%), oral surgeons (2.6%), prosthodontists( 

3
4.5% ) and pedodontists ( 5.5%) . One of the 
primary hazards for an orthodontist in the dental 
office is the risk of physical injuries. Bagramian and 

[6]
McNamara  conducted a survey sponsored by the 
American Association of Orthodontists targeting 
specifically orthodontists and their staffs and found 
that the  orthodontists showed a low yearly injury 
rate of less than 1%, with most incidents occurring 
extraorally, this being an important finding, since 
doctor-patient contact during injury is minimal. 
Most injuries occurred to the index finger and 
thumb which is often during wire changes. Other 
injuries were caused by burs, explorers, rotary 
disks, scalers, and other sharp instruments. Piercing 

injuries from wire ends being cut has also been a 
major contributor. No needle-stick injuries were 

[6]
reported.  Under the same program, McNamara 

[ 7 ]and Bagramian  investigated injuries to 
orthodontic staff and their findings showed similar 
injury rates (1.4% per year) and patterns compared 
with the orthodontists. Other procedures which 
cause physical injuries included ligating materials, 
pumicing, and acid etching. 

Chemical

Many situations and equipment in the dental office 
warrant the use of certain chemicals and liquids. 
The Chemical factors leading to complications for 
the orthodontist include latex and associated 
allergies, monomers and sterilization and radiology 
fluids. Although gloves enhance the barrier abilities 
of the skin and help decrease cross contamination, 
adverse reactions to latex are side effects which, due 
to the continuous exposure to the allergens, has 

[8,9]been reported to be much higher . As latex 
progresses from the extract stage until the final 
product, it goes through a series of processes that 
introduce into it agents such as benzothiazol, 
thiuram, and carbamate and other groups with 
strong allergenic potential. Immediate allergic 
reactions to latex can appear in those who have been 
repeatedly exposed to latex proteins through glove 
wearing and have developed high levels of IgE 

[10]antibodies . Clinical signs include rash, rhinitis, 
oedema, bronchospasms, and allergic shock. 
Cornstarch powder on the natural rubber latex 
gloves, in addition to its role in type I allergy, might 
also contribute to the development of irritation and 

[11]type IV allergy . 

A study demonstrated that the number of 
cornstarch particles or natural latex proteins 
collected in the air of a health care setting can 
sometimes be up to a hundred times higher than 
that in a room where only powder-free gloves are 

[12]used . The results of these studies also clearly 
demonstrated that cornstarch binds to allergenic 
proteins, which cannot be detached by simply 
washing the powder. Studies in the dermatologic 
literature suggest that glove powders can 
exacerbate irritant dermatitis and enhance the 
potential for adverse reactions to other components 

[13]of natural rubber latex gloves . Several articles 
provide direct evidence that natural latex protein 
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allergens, bound to cornstarch particles, are a cause 
of respiratory allergic reactions and asthma-like 

[14] 
attacks. In an attempt to overcome the risk of latex 
allergy, Synthetic gloves (vinyl) were introduced as 
an alternative for latex-sensitive people. However, 
they have failed in respect to their capacity to 
withstand mechanical stress and tactile sensation 
[15]

. Evaluation of natural latex, synthetic rubber, and 
synthetic polymeric glove materials showed various 

[16] degrees of cytotoxicity in vitro which prompted 
the introduction of silicone, powder-free gloves.

[17]
Geukens and Goossens  in their study found that 
13 of the 31 people diagnosed with contact allergy 

[18]worked in  dentistry and  Ortengren  found high 
rates of hand eczema among dentists. Researchers 
demonstrated severe cytotoxicity for some 

[19,20]
monomers used in dentistry  and glove material 
permeation by monomers and substantial swelling 
with structural changes were observed after contact 

[21]
with monomers in relatively short time periods . 
Direct contact with monomers should be avoided 
and thicker gloves or two pairs of gloves should be 
worn to prevent permeability while handling 
monomers. Sterilization fluids are used to 
decontaminate or sterilize instruments, surfaces, 
and impressions contaminated with blood and 
saliva. Sterilant chemicals include aldehydes, 
phenols, and quaternary ammonium compounds. 
These chemicals can cause lung problems and 

22,23
dermatitis.  Radiology fluids contain chemicals 
such as ammonium thiosulfate, potassium sulphite, 
potassium carbonate, hydroquinone, diethylene 
glycol, acetic acid, and glutaraldehyde. These 
substances can cause symptoms ranging from skin 
irritation to allergy and pulmonary edema if 
mishandled. Careful handling of fluids, according to 
the manufacturer's directions and sufficient 
ventilation are recommended.

        Biologic factors which include microorganisms 
and particles are the main source of infection in the 
dental clinics through interaction of the patient with 
the health care giver. This occurs from direct contact 
with blood, body fluids, secretions, and excretions 
(except sweat), regardless of blood presence, non 
intact skin and mucous membranes. Infection can 
also occur indirectly by contact with contaminated 
instruments, surfaces, equipment, and materials. 
Contact of sensitive body areas with infected 

droplets expelled from infected persons at short 
range or inhalation of suspended micro organisms 
that can survive for long periods can occur in the 

[24]
office environment.  Other possible sources of 

[24-26]contamination are dental unit waterlines,  
[27-31]handpieces,  saliva ejectors , suction tips, other 

[32,33]
devices attached to air and waterlines,  and 
radiology equipment (especially digital sensors). 
Impression materials and orthodontic appliances 
transported in the clinical area and the laboratory 
could be a source of infection. Micro organisms are 
transferred in dental impressions and on dental 
casts, and certain microorganisms can survive in the 
cast material for several days. Outsourcing 
laboratory work to an independent laboratory can 

[34-36]transmit microorganisms even farther.  

Toroglou et al evaluated the contents of aerosols 
produced during debonding procedures in an 

 [37,38]
orthodontic office.    They concluded that 
orthodontists are exposed to high levels of 
contaminants in the aerosols, and that debonding 
procedures are potentially hazardous to their 
health, apart from microorganism contamination 

[39]
from ultrasonic scaling .

Research indicated that these aerosols contain silica 
particles from the adhesive resin fillers and various 
bur material by products. The sizes of these 
particles have been estimated between 2 and 30 µ, 
thus falling within the hazardous-product particle 

[40]
range of 2.5 µ.  These small particles are very 
hazardous as they are implicated in many diseases 
since they can reach the alveoli. The serious danger 
of transmissibility of the hepatitis B virus by contact 
with body fluids to the dentist, the staff and the 
patient has become a matter of concern to the 
microbiologists. The attack rate of clinical hepatitis 
among dentists ranges from 5% to 21% and the 
exposure rates are probably higher and there is 
evidence that exposure to the virus is often 

[ 4 1 ]  
repeated. Dentists have unwitting and 

[42]
unknowingly become carriers of the virus.  

Crawford has stated that in a busy practice, 
germicides (cold sterilizing solutions) cannot 
guarantee sterilization of instruments and 
maintains that the most effective germicides in 

[ 43]
common use are those containing glutaraldehyde.  
This substance can kill heat-resistant spores and 
probably hepatitis viruses, but 10 hours of exposure 
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under ideal conditions is necessary. These 
compounds containing benzalkonium chloride are 
still used for cold sterilization, even though Council 
on Dental Therapeutics has stated that quaternary 
ammonium compounds such as benzalkonium 
chloride are no longer applicable for instruments 
and surfaces because of low biocidal activity and 

[44]inactivity against hepatitis B virus.  The Council on 
Dental Materials, Instruments, and Equipment has 
suggested that a chemical vapor process would lend 

[45]itself well to sterilization in an orthodontic office.  
Such a system involves the use of a suitable chemical 
vapor (alcohol, formaldehyde) which is heated and 
under pressure. Turnaround time with such a 
system can be as low as 20 minutes. Another source 
of contamination is the ultrasonic cleaner which has 
been shown to produce an organism count 3,000% 
above the normal environmental count during its 

46
use.  Further, organisms normally found in the oral 
cavity were found to be suspended in the circulating 
air for as long as 35 minutes after the use of the 
instrument. Thus, a potential health hazard exists 
via respiratory pathways as well through ocular 
damage. 

Prevention of health related hazards

The use of single-use sterile gloves, a sterilized 
surgical mask or full length plastic face shield, 
protective eyeglasses with side shields, a protective 
uniform, receipt of vaccines as well as routine 
autoclaving of instruments, and proper means of 
handling potentially infectious materials are 
recommended. The use of a rubber dam may be 
impractical and impossible in orthodontics, but 
proper patient positioning, use of a high-velocity 
evacuator, and proper angulations of the high-speed 
instruments are other essential methods to reduce 
the amount of aerosol. Rinsing with antiseptic 
solutions before treatment was found to 
significantly reduce the bacterial counts in aerosols 

[39]
during ultrasonic scaling.

Psychological complications:

Modern society with its increasing materialism has 
lead to an increase in tension in all spheres of life 
including the interaction between a health care 
provider and their recipient. While some stress is 
tolerable and can be even useful in everyday 
practice, substantial amounts of it are clearly 

detrimental to the practitioner's health. Stress 
related conditions like neurotic behaviour and 
psychosomatic diseases such as neurotic asthma, 
headaches, insomnia and others reduce the 

[47]
potential working capacity of a practitioner . A 
high prevalence of work related mental disorders 

48among dentists has been previously reported . 
According to a study done on Lithuananian dentists, 
96.4% of dentists reported nervousness and anxiety 
after their work day with 24.8% of them 
experiencing these mental conditions regularly. 
Among all inquired complains, nervousness, anxiety 
and being overstressed after work were most 
frequently reported mental complains. It was 
suggested that Orthodontists should control their 
working hours, pace of work, be aware of 
occupational hazards and observe their mental 

[49]health . 

The prevalence of high levels of occupational stress 
among dentists is correlated with hypertension, 

[50-52]
coronary artery disease, and suicide. . According 
to a study of burnout and its causes among dentists 
in Finland, psychological fatigue, loss of enjoyment 
for work, and becoming insensitive toward patients 

 [53]
was identified.   Comparisons of stress and coping 
in male and female dentists found that stress levels 
were similar among both the sexes, although the 
women experienced more personal and domestic 

[54]
problems than the men . In a study undertaken in 
Norway from 1960 to 2000, it was concluded that 
there was a higher rate of suicide among physicians 
and health care professionals as compared with 
policemen and theologians. Suicide rates were 

[55]
significantly lower in the 1990s than in the 1980s . 
A study in Sweden showed that male dentists had 
higher suicide rates after 1960, with significantly 
higher suicide rates during the 1970s than the total 
male working population. There was a rapid fall in 
the number of suicides that took place from 1981 to 
1985. Female dentists had consistently high suicide 
rates during the 1970s and 1980s. These suicide 
trends were related to an increase in the proportion 
of women in the work force and alterations in family 

[56]patterns in Sweden during the 1970s . All these 
studies show that there is little valid evidence that 
dentists are more prone to suicide than the general 
population, although some data suggest that female 

[ 57]dentists might be more vulnerable .
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Even though most of these studies showing stress 
and anxiety were on general dentists, a Swedish 
study found greater job satisfaction, higher self-
confidence, and less anxiety among specialists 

58
compared with general dentists .A survey of 
Canadian orthodontists reported that the Stressors 
(the causes of stress) having the highest score in 
terms of severity were patient dissatisfaction with 
treatment, working with uncooperative patients, 
and falling behind schedule, which agreed with the 
results of similar studies of general dental 

59-61practitioners . The stressors that were more 
prominent for orthodontics were unrealistic patient 
expectations, orthodontic relapse, pressure from 
patients to terminate treatment, general 
practitioners questioning orthodontic treatment 
planning or progress and oral hygiene compliance. 
When the stressors were evaluated from a 
frequency perspective, the highest ranked ones 
were adult patient management, late or no-show of 
patients, and poor elastic or headgear cooperation. 
When severity and frequency of stressors were 
combined, time management, broken appliances, 
and poor oral hygiene and decalcification were the 
highest-ranking ones. From the above stated factors, 
it appears that time management is important in 

62reducing occupational stress . It is also important 
for an orthodontist to have an efficient support staff 
who can manage the office without over stressing 
the dentist. Proper planning of appointments and 
having an efficient laboratory to handle related 
work will go a long way in managing anxiety.

Risks around the dental chair:

Extra caution, like the use of eye shields, should be 
used during laboratory procedures, when injuries to 

62.
the eye from projectiles are possible 

Another source of ocular hazard in the dental office 
is light which affects the eye and vision. Office 
lighting and dental chair light are critical for optimal 
working conditions in an orthodontic setting but 
other forms of light are also used during daily 
procedures with the most important being the 
curing light for polymerization of bonding 
materials. Eyestrain is a chronic problem, due to 
concentration,  insuff ic ient  l ighting,  and 
inappropriate position of working light in relation 

62
to the orthodontist . The eyes of people operating 
curing lamps are at serious risk from acute and 

cumulative effects, mainly due to back reflection of 
the blue light.

 A recent and relevant study, comparing the effects of 
halogen, plasma, and light emitting diode units on 
vision, reported that the exposure time required for 
plasma and light-emitting diode lamps to achieve 
curing depth similar to the tungsten halogen light 
was longer than the irradiation times recommended 

 
by the manufacturers. This is important because 
blue light or ultraviolet (UV) hazard is related to 
exposure time, and thus requirements for 
prolonged irradiation can adversely affect vision. 
Additionally, some plasma units have been found to 

 
emit light in the ultraviolet-A region which can be 

66 potentially harmful to the eyes. These results make 
it mandatory for the operator to use eye shields 
during curing of composites and also to take breaks 

63 
from the curing cycle if it is prolonged. Penetrating 
injuries (eg, from wire segments or adhesive chips 
during debonding) and UV light (from photo 
polymerizing units) are risk factors for cataracts.  
Alkalis saponify lipids in the corneal epithelium and 
bind to mucoproteins and collagen in the corneal 
stroma thereby disrupting the normal barriers of 
the cornea, gaining rapid access to the most 
posterior parts of the eye, and than causing severe 
eye complications including cataract and secondary 

64
glaucoma . Dry-eye syndrome is a complication 
which is related to reduced blinking due to 
prolonged concentration,  decreased tear 
production or increased tear evaporation caused by 
excessive lighting, heat, and air-conditioning. 
Symptoms of dry eye syndrome include irritation, 
foreign body sensations in the eye, stringy mucous, 
and transient blurred vision. Burning sensation, 
itching, photophobia, and tired or heavy feeling of 

64-
the eyelids are less frequently reported symptoms 
66

. This can be avoided by periodically looking away 
at a distant object and blinking and also by using 
artificial tear drops if necessary.

Conclusion

Orthodontists in general tend to believe that they 
are the least affected by cross infections in the 
dental office when compared to other specialities. 
But this is a misconception and we are as liable to 
professional complications as any medical or dental 
professionals. It is of outmost importance to take 
care of ourselves and avoid the common 
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complications arising to enjoy a healthy 
professional life.
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