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Abstract 
We evaluate the level of knowledge of clinician doctors asking for echogra-
phies on the biological effects of ultrasounds and their attitudes towards ultra-
sounds examinations performed in Lome. Transverse study based on a survey 
led from August 16th till November 30th, 2013 including 105 doctors appli-
cant of ultrasound in Lome (Togo). The middle age of the applicant doctors 
was of 34 years with a sex-ratio of 4/1 and more than half practiced in public 
facilities. Approximately ten percent applicants thought that the ultrasound is 
an irradiant exam and those practicing for less than 5 years were the ones who 
had a good level of knowledge on the not irradiant character of the ultra-
sounds. The existence of the thermal and mechanical effects of the ultra-
sounds was known only by 4.8% of the applicants and only 1.9% of the doc-
tors had information on the thermal index (TI) and the mechanical index 
(MI). More than half (66.7%) analyzed the ultrasound images joined to the 
report but none verified the conformity with the standards of the values of the 
TI and at MI shown on the images. They were 43.5% to read only the conclu-
sion. The level of knowledge of the doctors on the biological effects of the ul-
trasounds is unsatisfactory. The ultrasounds although not irradiant, have bio-
logical effects imposing precautionary measures which have to guide the atti-
tude of the applicants towards the ultrasonographic explorations. 
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1. Introduction 

Medical ultrasonography (echography) is a medical imaging diagnostic tech-
nique based on ultrasound reflection (sounds with a frequency between 20 kHz 
and 200 MHz). Being non-irradiant and because of its relative low cost, it is 
widely and frequently used in hospital environment [1]. If till this day, none de-
leterious effect has been formally reported in diagnostic conditions use in hu-
man being, some biological effects do exist, are real and has been described in 
some animals experimentally [2]. 

Those biological effect (thermic and mechanic) that cause pathologies such as 
deafness, visual acuteness, pulmonary hemorrhage and chromosomic anomalies 
described in some animal can occur in humans with highly acoustic power. 
Thus, many scientific studies exhort to a greater vigilance in diagnostic ultra-
sound explorations especially the use of Doppler in human medicine [3]. 

Unfortunately, the existence of risks with deleterious effect is a little known by 
doctors and rare are the studies led on the level of mastering the biological ef-
fects of ultrasound by doctors, asking for or performing ultrasound explorations. 
Our work aims to evaluate the level of knowledge of clinician doctors asking for 
echographies on the biological effects of ultrasounds and their attitudes towards 
ultrasounds examinations performed in Lome, Togo. 

2. Materials and Methods 

It was a transversal study made from August 16th to November 30th, 2013 in-
cluding 105 Togolese doctors, general practitioners as specialists working in 
public and private medical facilities in Lome, the capital of Togo. 

The analyzed parameters were: 
- Doctor’s identity: age, sex, specialty, professional experience, mode of prac-

ticing (private or public). 
- Knowledge on biological effects of ultrasounds. 
- Attitudes towards ultrasound explorations performed in Lome. 

These parameters have allowed conceiving a survey questionnaire made es-
sentially of multiple choice questions (MCQ). 

The data were analyzed with the statistic software Sphinx® 5.3.1. The qualita-
tive data were treated with Microsoft Word® 2013 and the graphics with Micro-
soft Excel® 2013. The results were tested with Khi 2 test. All the differences infe-
rior to 0.05 were considered significant. 

3. Results 
3.1. General Characteristics of the Doctors 

The middle age of the doctors was 34 years with extremes from 24 to 57 years. 
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Our sample was made of 83 men (79%) and 22 women (21%) with a sex-ratio of 
4/1. Most of the doctors (60%) were specialists with a predominance of gyne-
co-obstetricians (Figure 1).  

More than a half (73) or 69.5% worked in public medical facilities and 30.5%  
in private clinics. Sixty-four doctors have a professional experience of less than 5 
years or 61% and 41 with more than 5 years’ experience or 39%. All the doctors 
have performed a training course in Radiology during their medical formation. 

3.2. Knowledge of Togolese Doctors on Biological Effects of  
Ultrasound 

About 1/10 of doctors thought that echography is an irradiant exam and doctors 
practicing for less than 5 years were those having a good level of knowledge on 
the non-irradiant aspect of ultrasounds (Table 1). 

The existence of thermic and mechanic effects was known only by 5 doctors 
or 4.8% of the cases. Only 2 gynecologists among the 105 doctors (1.9%) have 
knowledge on the TI (thermic index) and MI (mechanic index). 

3.3. Attitudes of Clinician Doctors towards Ultrasound  
Explorations Performed in Lomé 

The majority of the doctors with less than 5 years’ experience read all the report 
when more than 2/3 practicing for more than 5 years only read the conclusion, 
p < 0.001 (Table 2). 

Table 3 shows that all the gyneco-obstetricians and the cardiologists analyzed 
the images joined to the ultrasound report when all the ophthalmologists and 
about 2/3 of pulmonologists did not. It also shows that doctors practicing for less 
than 5 years were those analyzing more ultrasound images joined to the report. 

No doctor asking for ultrasound does verify the conformity to the standards 
of TI and MI values showed on the images. 

In front of an ultrasound report a little or no convincing, about 3/4 of the 
doctors make it reperformed when a little more than a half (55.2%) discussed 
with the performer (Table 4). 
 

 
Figure 1. Repartition of doctors according to their qualification. 
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Table 1. Proportion of doctors that did not know that ultrasounds are not irradiant ac-
cording to their qualification and their professional experience. 

 Number Percentage 

Qualification   

Gastroenterology (n = 3) 3 100.0 

Ophthalmology (n = 6) 6 100.0 

Cardiology (n = 3) 3 100.0 

Surgery (n = 9) 9 100.0 

Gyneco-obstetrics (n = 21) 20 95.2 

General practitioner (n = 42) 39 92.9 

Pediatric (n = 12) 10 83.3 

Internal medicine (n = 6) 4 66.7 

Pulmonology (n = 3) 2 66.7 

Professional experience   

Less than 5 years (n = 64) 60 93.8 

5 years and over (n = 41) 36 87.8 

*n = Total number of doctor of the category. 

 
Table 2. Attitude of doctors in front of ultrasound report according to their professional 
experience. 

 
Read all the report Read only the conclusion 

N % N % 

Less than 5 years (n = 64) 42 65.6 15 23.4 

5 years and over (n = 41) 21 51.2 30 73.2 

Total (n = 105) 63 60.0 45 42.9 

*n = Total number of doctor of the category. 

 
Table 3. Proportion of doctors analyzing the images joined to the ultrasound report ac-
cording to their qualification and their professional experience. 

 Number Percentage 

Qualification  66.7 

Gastroenterology (n = 3) 2 0.0 

Ophthalmology (n = 6) 0 100.0 

Cardiology (n = 3) 3 55.5 

Surgery (n = 9) 5 100 

Gyneco-obstetrics (n = 21) 21 66.7 

General practitioner (n = 42) 29 69.0 

Pediatric (n = 12) 5 41.7 

Internal medicine (n = 6) 4 66.7 

Pulmonology (n = 3) 1 33.3 

Professional experience   

Less than 5 years (n = 64) 47 73.4 

5 years and over (n = 41) 23 56.1 

*n = Total number of doctor of the category. 
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Table 4. Attitude of doctors in front of ultrasound report according to their professional 
experience. 

 
Make reperform Discuss with the performer 

N % N % 

Less than 5 years (n = 64) 51 79.7 21 32.8 

5 years and over (n = 41) 25 61.0 30 73.2 

Total (n = 105) 63 60.0 45 42.9 

*n = Total number of doctor of the category. 

4. Discussion 

Medical ultrasonography or ultrasound imaging is today the second step of pa-
tients ‘care after the clinical exam particularly in emergencies [1]. 

Introduced in Togo in the 87’s, the accessibility of echography does not cease 
increasing even in remoted places of the countries [4]. It would have been desir-
able we extended our study on the doctors of all the medical facilities even the 
remoted ones of Togo. Practical reasons have led us to limit our sample to doc-
tors (105) working in Lomé. Such a choice can be a limit to this study. But, con-
sidering that the majority of Togolese doctors work in Lomé [5] and that the two 
reference centers of the country were concerned in this study, we estimate that 
our study can be extrapolate to all the Togolese doctors. 

Our sample was made of 83 men and 22 women or a sex-ratio of 4. This result 
is near the one found by Koffi-Tessio et al. [6]. The medical profession stills a 
man’s work in Black Africa. This imbalance in favor of men remind what Europe 
faced where, during a long time, the medical profession was reserved to men [7]. 

The professional experience of doctors was less than 5 years in 61%. This re-
sult could be explained by the availability and the keen interest of young doctors 
to answer the questionnaire.  

It is a little bit bad that 8.6% of doctors thought that echography is an irra-
diant exam if we know that Adambounou et al. in 2015 [8] have found a propor-
tion of 5.2% in radio technicians in Togo for the same question. Ultrasounds are 
mechanical waves that propagate only in material environment. They are differ-
ent from the ionizing electromagnetic wave that are X and gamma rays. If ultra-
sounds are not ionizing and cannot lead to determinist and stochastic effects de-
scribed for ionizing radiations, it is important to underline that they have too 
some biological effects that are specific to them. These biological effects that are 
unfortunately known by about 5% of the doctors included in our study, are of 2 
types: thermic effects and mechanic effects. Those two effects lead to pathologic 
lesions that have been described in animals in experimental conditions. The 
thermic effect for example is the base of the therapeutic use of ultrasound [9]. 
However, we must insist on the fact that many epidemiologic studies [2] [10] 
[11] [12] [13] [14] have reported pathologies that would be related to medical 
ultrasonography especially gyneco-obstetrical but the scientific proof of ultra-
sound’s guiltiness stills questionable by this time. Medical ultrasonography stills 
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presumed, we say “presumed” inoffensive. Though nothing proves by this time 
that exposition to ultrasounds have cumulative effects in adult or fetus, it seems 
necessary to recommend to echographists to respect general principle ALARA 
(As Low As Reasonably Achievable) in their practice; it means to use the mi-
nimal output acoustic power and the minimal exposition time to obtain the ne-
cessary clinical information mostly when working on fetus. 

As a matter of fact, the use of echography for pleasure or non-medical pur-
pose should not be allowed if we consider that, at the opposite of medical echo-
graphy, echography for pleasure is nothing more than a sophisticated version of 
photography. 

For a variable cost, the surface of the fetus is covered and clients obtain sou-
venir photos of their fetus. During such an exam, there is no morphologic evalu-
ation. The CAR (Canadian Association of Radiologists) talks the same way: 
“CAR opposes vivaciously the use of diagnostic echography material for 
non-medical purposes and considers that the recourse to medical echography 
for pleasure purpose as an abusive use of technology, in particular when talking 
about fetus” [15]. 

Our study has revealed that only 1.9% of the doctors had information on the 
terms: TI (thermic index) and MI (mechanic index). This result differs widely 
from the result of Marsal in Europe that has found a knowledge proportion of 
35% for the MI and 32% for the TI [16]. Sheiner et al. in Germany [17] have 
found 32% and Jennifer et al. in USA 47% [18]. This difference could be ex-
plained by the fact that the studies made in Europe and USA were made on per-
formers that master more these terms when our study has concerned only ap-
plicants of those exams. In fact, the TI evaluate the risk of thermic effect occur-
ring and the MI the mechanic one. The thermic effect is shown by a temperature 
increase due to the transformation of acoustic energy of ultrasound in thermic 
energy [11]. The ultrasounds can provoke tissue heating of some Celsius degrees. 
The mechanic effect of ultrasounds consists in an acoustic cavitation: possibility 
of bubble formation by succession of positive and negative pressure.  

The biological effects of ultrasounds in echography are all the more important 
that the ultrasound beam is focalized, that the output power of the ultrasound 
scanner is high and/or that the time of exposition increases [19]. As it is not 
possible to follow directly the temperature of exposed tissues to ultrasound, in 
particular fetal ones, the devices display risk indicators named thermic index 
(TI) and mechanic index (MI). 

If it is comforting that all the gyneco-obstetricians and cardiologists of our 
sample analyzed the images joined to the ultrasound report, it is deplorable that 
none of the asker doctors of our study do verify the MI and TI to be sure that the 
performer of the ultrasound exploration has respected the recommended norms. 

About 3/4 of the doctors make the exam reperformed when the result was not 
convincing them when a little bit more than a half discussed with the performer, 
especially those practicing for more than 5 years (senior doctors). The reason 
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could be that the ones who have practiced longer could have understood the dif-
ficulty of this exam. In fact, even benefiting a continuous development of 
equipment more and more sophisticated, echography stills a difficult exam and 
operator-dependent. Reperfoming the exams delay the care of patient without 
bringing something concrete. Besides, these untimely repetitions of echographic 
explorations are contrary to precautions measures recommended for a better 
safety of medical ultrasonography. 

The evaluation of the knowledge of the biological effects of the ultrasounds 
having concerned only the applicants in this study, it would thus be interesting 
that one study in the future include the performers (sonographers and radiolo-
gists). Such study could be spread to the radiologists and sonographers of the 
western Africa for example in order to have a sample of bigger size. 

5. Conclusion  

The level of knowledge of Togolese doctors on biological effects of ultrasounds is 
a little satisfying. Ultrasounds, even non-irradiant, have biological effects (ther-
mic and mechanic) that impose precaution measures recommended by medical 
ultrasonography learned societies. These measures must lead the attitude of the 
applicants and also the performers towards ultrasonographic explorations. Al-
together, medical ultrasonography dwells “presumed” inoffensive but vigilance 
is in place and passes through the surveillance of thermic and mechanic indexes 
showed on the ultrasound images and videos. 
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