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ABSTRACT  

The main aims of this paper were (i) to identify the pathology that occurs in the dentist's hand in relation to 

different professional risk factors, particularly the trapezio-metacarpal osteoarthritis - a painful and highly 

disabling entity related to subluxation or dislocation complications, and (ii) to highlight the role of kinetotherapy 

for the prevention as well as therapy of the dentist's hand. We enrolled twenty experienced dentists selected 

according to several inclusion criteria: a daily program of minimum 6 working hours, more than 15 years of 

professional experience, performing all techniques and procedures commonly encountered in a dental office. 

Dentists included in our research were classified in two main groups: group A performing an individual 

kinetotherapy program and group B without the kinetic program. Individualized kinetic programs aiming to 

reduce pain, restore joint mobility, tone different muscle groups and improve coordination are successful in 

refining work-related hand pathology in dentists. 
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INTRODUCTION 

Dental medicine remains essentially a 

speciality of practical importance, manual 

skills playing a key role. Specific professional 

procedures taking place in a limited 

environment, repetitive movements and 

postures, as well as a variety of tools and 

instruments are widely used in dentistry. 

Work-related musculo-skeletal disorders, 

particularly hand issues, are at high risk in 

dental health-care professionals, due to work 

condition and workplace risk factors. [1-3] 

The complexity of osteo-articular system 

of the hand is structured to allow the dentist 

to make repetitive movements and acquire 

skills mandatory to perform a quality dental 

work done in his office. The two main 

functions of the distal segment of the upper 

limb, the force prehension and the multi-

finger one, independent of each other, are 

typically involved in the dental professional 

activity. 

Therefore, the anatomical and functional 

structure of the hand must be preserved, both 

by avoiding overstress of the joints and by 

making correct working positions and 

postures, thus preventing the occurrence of 

musculo-skeletal damage that can lead to 

chronic pain, limited mobility, and, 

subsequently, impaired quality of work and 

altered quality of life. [4-6]  

Work-related hand issues in commonly 

described among experienced dentists, 

principally in those performing an increased 

number of working hours, using non-

ergonomic instruments and non-ergonomic 

dental office. Different imaging techniques 

have a special contribution to diagnose hand-

related disorders; thus, although traditional X-

ray is able to identify hand osteoarthritis, 
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ultrasound evaluation is widely indicated to 

depict articular as well as soft tissue changes 

related to degenerative and inflammatory 

processes. Moreover, the direct influence on 

median nerve may also be reported in dentists 

with work-related pathology. 

Recent studies highlighted work-related 

musculo-skeletal disorders in dentists, 

particularly inflammatory (tendinitis, 

tenosynovitis), degenerative (osteoarthritis) 

and nerve entrapment (carpal tunnel 

syndrome) conditions. [7,8] 

Ergonomics plays a key role in preventing 

musculo-skeletal issues related to dentistry, 

aiming to maintain physical comfort, reduce 

muscle fatigue and delay the occurrence of 

painful musculo-skeletal conditions. 

Furthermore, physical therapy also brings 

some benefits through individualized 

exercises specifically designed to prevent or 

to treat musculo-skeletal problems already 

installed. [9-12] 

The main aims of this paper were (i) to 

identify the pathology that occurs in the 

dentist's hand in relation to different 

professional risk factors, particularly the 

trapezio-metacarpal osteoarthritis - a painful 

and highly disabling entity related to 

subluxation or dislocation complications, and 

(ii) to highlight the role of kinetotherapy for 

the prevention as well as therapy of the 

dentist's hand. 

 

MATHERIALS AND METHODS 

We enrolled twenty experienced dentists 

selected according to several inclusion 

criteria: a daily program of minimum 6 

working hours, more than 15 years of 

professional experience, performing all 

techniques and procedures commonly 

encountered in a dental office. 

The following exclusion criteria were 

applied: no history of musculoskeletal 

pathology involving the upper limb joints 

(hand, elbow, shoulder) comprising 

epicondilitis, shoulder soft tissue problems; 

without hand surgery; without fractures of 

upper limbs; without inflammatory rheumatic 

diseases such as rheumatoid arthritis or 

ankylosing spondylitis. 

All dentists were evaluated according to a 

standard questionnaire based on the following 

items: the presence of mechanical or 

inflammatory pain; the site, intensity and 

irradiation of pain; assessment of joint 

mobility of the first as well as 2 to 5 

metacarpophalangeal joints; grip evaluation; 

types of instruments used during different 

professional manoeuvres (ergonomic / non-

ergonomic handle); radiological and 

ultrasound examination of the hand; the 

presence or absence of routine kinetic 

exercises scheduled during working hours. 

 

Dentists included in our research were 

classified in two main groups: group A 

performing an individual kinetotherapy 

program and group B without the kinetic 

program.

 

 

RESULTS AND DISCUSSIONS 

General data. 10 women and 10 men aged 

between 45 and 65 years old, with an 

experience of 17 to 35 working years, and 6 

to 9 daily working hours were finally 

analysed. 

 

Clinical data for dentists in group A 

- Pain, the cardinal symptom of the 

musculoskeletal disorders, was routinely 

investigated in all individuals; as mentioned 

before we were interested in evaluating 

several pain characteristics such as location 

(carpal, metacarpal, metacarpophalangial 

level), irradiation (forearm), intensity (“+” 

assigned to low intensity, “++” to moderate 

intensity, “+++” to severe pain), rhythm 

(present during professional activity meaning 

mechanical pain and / or exacerbating by 

night meaning inflammatory pain). All 10 

dentists in group A reported pain in first 

carpal-metacarpal joint of the working hand, 

radiating to the radial part of the forearm in 4 

cases; 6 dentists described mild pain, 3 

moderate pain, while in only one presented 

with severe pain. Furthermore, 2 dentists had 

an inflammatory pain, while the others 

demonstrated only mechanical pain. 

- In 4 dentists we described deformity of 
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the metacarpophalangeal region; both 

moderate (subluxation) and severe 

deformation (dislocation) were reported. 

- Amyotrophic thenar region related to 

articular dysfunction strengthens the clinical 

picture and disability in 7 dentists. 

- Thumb mobility. We assessed wrist as well 

as thumb mobility; limitation of flexion and 

adduction with hypermobility on extension, 

abduction and opposition of the thumb was 

found in dentists diagnosed with either 

dislocation or subluxation of the trapezio-

metacarpal joint. Moreover, pain and 

limitation in the mobility of the carpal-

metacarpal joint of the thumb related to 

different degrees of damage of the articular 

structures with or without secondary 

subluxation was also found in 5 dentists with 

significant impaired work quality. 

- Grip-force modulation in multi-finger 

prehension during wrist flexion and extension 

as well as tip-to-tip prehension were tested in 

all dentists and we demonstrated impaired 

prehension in 5 individuals. 

- Pain and paresthesia in the median nerve 

distribution of the hand that are typically 

provoked by activities involving repetitive 

hand use was demonstrated in 3 cases. 

Clinical data for dentists in group B 

-Pain in the carpal-metacarpal joint of the 

thumb was also reported by all 10 subjects 

classified in group B, with the same 

irradiation to the radial part of the forearm in 

5 cases. Pain was mild in 5 subjects, moderate 

in 4 and severe in only one dentist. However, 

nocturnal exacerbation of the hand pain was 

registered for 2 subjects. 

-Pain and paresthesia in the median 
nerve distribution of the hand that are 

typically provoked by activities involving 

repetitive hand use was demonstrated in 4 

cases, while a decrease in muscle strength of 

the thumb stated by 5 dentists. 

-The same deformity of the carpal-

metacarpal region of the thumb was noticed 

in 5 of dentists from group B, some of them 

presenting with moderate subluxation, while 

the others with dislocation. 

-Amyotrophic thenar region  resulting in 

significant disability and impaired working 

performance was seen in 7 out of 10 dentists 

in group B. 

-Thumb mobility was also evaluated and a 

hypermobility was found in 4 cases, while 

limited mobility for all tested movements was 

reported in another 3 cases. 

-Finally, we assessed the grip prehension as 

well as the tip-to-tip prehension, especially 

for the thumb, index and medius, and we 

found impaired tests in 4 subjects. 

Imaging studies for group A 

We performed a complex imaging assessment 

of the hand and wrist including plain X-rays 

and ultrasonography. We highlighted the 

following changes: (i) trapezio-metacarpal 

osteoarthritis in 5 dentists, with severe 

damage and dislocation in 4 cases and a 

moderate subluxation in one dentist; (ii) 

radio-carpal osteoarthritis in 3 subjects; (iii) 

cuboid-scaphoid osteoarthritis in 2 subjects; 

and (iv) metacarpo-phalangian osteoarthritis 

another 2 subjects (figure 1,2, 3). 



Romanian Journal of Medical and Dental Education 

Vol. 7, No. 2, July – December 2018 

 

37 

 

 

 

Figure 1. Comparative hand and wrist X-

ray: mild bilateral thumb subluxation, 

narrowing of the PIP and DIP joint space 

 

Figure 2. Comparative hand and wrist X-ray: 

bilateral thumb subluxation, narrowing of the PIP 

and DIP 

 

 
 

Figure 3. Comparative hand and wrist X-ray: 

trapezio-metacarpal osteoarthritis 

 

 

Ergonomic assessment 

We were interesting in evaluating the 

compliance with the ergonomic rules 

regarding the correct position of the hand 

during professional activity (5thfinger 

located inferior to the thumb, magnitude of 

wrist flexion–extension less than 10 

degrees), the type of instruments used 

(ergonomic / non-ergonomic handles) and 

the presence of rest moments with or 

without relaxation hand and finger exercises 

as well. 

The ergonomic analysis showed that up to 

38% of dentists do not know and apply the 

rules regarding the amplitude of the wrist 

flexion-extension. In addition, 85% of the 

dentists surveyed showed that they do not 

use instruments with an ergonomic handle. 

Moreover, a rest interval was not correctly 

defined for 75% of the interviewed subjects. 

Kinetic program applied in dentists from 

group A 
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Based on the analysis of the work of the 

dentist's hand, we focused on an exercise 

program inspired by the general 

kinesiotherapy that aimed at relaxing all the 

sub-segments of the hand, driving the 

movement on the entire motion each joint, 

muscle stretching, flexor-extensor 

rebalancing and toning of different muscles. 

The exercise program was proposed to each 

dentist in the group A (figures 4 and 5). 

For significant improvement, besides 

analytical exercises, some synthetic 

exercises aided by different devices can also 

be practiced (figures 6 and 7).

 

 

Figure 4. Exercises to mobilize the thumb  

 

 
 

Figure 5. Gripping exercises 

 

 

 
 

Figure 6. Exercises with the elastic tape 
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Figure 7. Exercises with the ball 

The kinetic program was performed for 7 

months for all dentists in group A. At the 

end of follow-up subjects were asked to 

retake the initial questionnaire. 

Final results showed thumb pain in 6 

dentists, with irradiation along the radial 

edge of the forearm in only 2 cases; pain 

was mild in 4 cases, moderate in 2 of them, 

while severe pain was not registered. 

Furthermore, inflammatory pain was found 

only in one subject. Median nerve related 

paraesthesia was reported in one person. 

Only 2 dentists had limited mobility of the 

thumb after the regular kinetic exercises.  

Moreover, deformation of the 

metacarpophalangeal region was 

demonstrated in one dentist; amyotrophy of 

the hand originally recorded in 7 subjects 

was subsequently encountered in only 3 of 

them. The grip prehension was reduced in 2 

dentists in the final evaluation. 

For dentists belonging to the group B 

without any kinetic exercise, the final retake 

of the questionnaire showed persistence 

of pain in the thumb (10 cases) with 

radiation to the radial edge of the arm (7 

cases). Pain was mild in 3 cases, moderate in 

4 of them, while severe pain was described 

in 3 doctors. Additionally, nocturnal pain 

was found in 3 subjects and paresthesias in 

the medial nerve area in 5 cases. Deformity 

of the metacarpo-phalangeal region was 

found in 6 subjects.  

 

 

DISCUSSIONS  

The comprehensive work accomplished 

during dental care is mainly related to 

integrity the osteo-articular system of the 

hand. The complex structure of the wrist 

meaning joints together with the muscular 

system is responsible to different types of 

movements mandatory for the specific 

professional activity in dentistry. 

Unlike the other four fingers, the thumb is 

able to perform more extensive and varied 

actions. Moreover, among the two main 

functions of the hand, pressing can be done 

without the participation of the thumb, while 

its role is totally required for fulfilling the 

function of prehension. 

Although the thumb role in prehension is 

widely acknowledged, the other segments of 

the hand are also important for the bi-digital 

or tri-digital finger system involved in 

prehension (thumb and another one or two 

fingers); poly-digital prehension by joining 

the other four fingers or poly-digito-palmar 

prehension are also commonly used during 

routine dental care. 

Based on these two main functions of the 

hand, the doctor can make a correct and 

stable grip of the instruments – a basic step 

to perform specific dental procedures with 

better precision and skills, enhancing work 

efficiency. 

Every dentist should be aware of the 

importance of implementing ergonomic 
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principles in daily practice in order to 

prevent musculoskeletal issues due to the 

nature of their work. 

Physical exercises performed on a regular 

basis during a complex kinetic program 

specifically designed for the dentist hand as 

in our research improved outcomes namely 

improved muscle force and mobility of the 

thumb in the majority of cases included in 

group A, and also the grip prehension.     

A closer look to group B including dentists 

without controlled physical exercised 

demonstrated pain persistence - mild pain in 

3 doctors, moderate in 4 and severe in the 

other 3 dentists. Furthermore, hand 

deformity and median nerve involvement 

were also reported at final evaluation. 

 

CONCLUSIONS 

1. Ergonomics, the science that studies the 

relationship between the individual and 

his environment, aims to improve 

professional performance by proposing 

rules and principles to be applied in the 

dental office focussing on dental office 

design, instruments, tasks and postures.  

2. Furthermore, awareness regarding the 

role and importance of implementing 

dentistry ergonomic principles is 

mandatory in order to advance work 

efficiency the in the dental office. 

3. Individualized kinetic programs aiming to 

reduce pain, restore joint mobility, tone 

muscle groups and coordination are 

successful in refining work-related hand 

pathology in dentists.
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