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ABSTRACT

The application of ultrasound technology in medicine without doubt was a great medical innovation. This technology 

has provided an efficient use of sound waves for investigative purposes in medicine and has produced accurate reports 

when used and reported thereafter by trained specialists. In the hands of trained health care providers, ultrasound 

technology is an awesome instrument helping in the proper diagnosis of disease of internal organs without any major 

side-effects, complications or overdose as may occur in x-ray modulated investigations. The technology uses the 

generation of high frequency sound waves to function, no radiation involved, hence it is very safe and investigations can 

be repeated frequently with no side effects. However, because of the availability of the machines and its safety profile, 

just about anybody that can afford one can purchased it and release reports with no regard to accuracy, and subsequent 

impact on the trusting populace. This study aims to show the cadre of professionals that has these machines in their 

facility and who interprets their findings.
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Health Impact of the Proliferation of Ultrasound Machines in a 
Community

INTRODUCTION

It is reported that across the world, millions of 

ultrasound investigations are done yearly. In the 

UK alone, in the year 2018, the NHS claimed that 

well over 43 million people had such imaging 
1investigations done. . Without doubt, the reports and 

results  emanating from these mill ions of 

investigations have helped health care providers 

worldwide. But, these tests must be done and 

interpreted by experts trained in the use of 

ultrasonography.  The year 1794 marked possibly the 

first time that the term and usage of ultrasound 

technology came into being. Here, researcher Lazaro 

Spallanzani reasoned that flying night bats utilized 

sound for direction rather than vision.By 1880, 

works by researchers; Brothers; Jacques and Pierre 

Curie laid the path ways to the development of the 

first machine that actually generated ultrasound 

wave.Further down the decade, by 1928, a Russian 

researcher S.Y. Sokolov invented an ultrasound 

producing machine for use in industrial metallic 

works, but not for human use.

It was the American, George Ludwig, in 1949 who 

first reported that used ultrasound technology in 

diagnosing hepatic gall stones in humans; a great 

milestone. Then by 1956, the Scottish obstetrician 

and gynaecologist Ian Donald finally used this new 

emerging technology in modern obstetrics and 

gynaecology (OBGYN) specialty in determining the 
1-6 bi-parietal skull diameter of a foetus in-utero.  In 
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1963, Ian Donald in collaboration with John 

MacVicar; an obstetrician and gynaecologist and 

Tom Brown; an industrial engineer, built the first 

commercial ultrasound machine called the 
7Diasonograph.  Ultrasounds are sound waves that 

are greater than 20KHz in frequency and this marks 
4the upper audible frequency in human beings.  This 

innovative technology has found immense use in 

medical practices where it can be used to assess 

muscles, tendons, and a host of internal organs to 

assess their well-being.

The resultant machines are inexpensive and may 

even be portable for easy movements, making it 

possible to be used in rural and sub-urban areas 

where most of the populace actually live. With 

advancement in technology, there has been 

development of several types of ultrasound machine 

systems with different functions. These include 

Veterinary machines for use in the veterinary 

industry, Vascular and Echocardiography machines 

for examining the heart, blood vessels, cardiac 

valves and arteries, Console which is a machine, on 

movable wheels and Portable machines that may 
8even fit in a computer bag.  These different machines 

come in four categories; So, we have 2D ultrasound 

machines which are the most common and gives 

real-time imaging; 3D ultrasound machines that 

gives better quality images; 4D ultrasound machines 

that ensures the highest quality colour images; and 

finally, the Doppler ultrasound machines that are 

used to check the flow of blood inside the vascular 
9tree.

The average cost of a functional machine ranges 

from N250,000 for a 6 in 1 Hydra facial machine to 

as much as N5million for a 4D colour Doppler 

machine with varying prices in between. Some 
10,11portable machines may be as low as N170,000.  

The costs mentioned above are possibly affordable 

by most health care providers who need to acquire 

these machines. This probably has led to high 

proliferation of these machines in many medical 

facilities. Also, the availability of loan facilities has 

also been of great help to the practitioners that desire 

to purchase these machines, but the wide distribution 

of these machines comes with its own serious impact 

on the unsuspecting population who will need these 

services. 

The challenge of who actually performs the 

ultrasound examination on a patient comes to the 

table. Is this ''sonographer'' really trained, or is 

he/she a self-trained ''specialist''? Can anyone truly 

trust the results that are turned out by these numerous 

sonographers that are found everywhere doing 

ultrasound investigations? It has been a recognized 

fact that a good and probably a correct report of an 

ultrasound examination depends greatly on the skills 

of the operator as well as his experiences in 
12-14performing such imaging investigations.  The 

expected high technical skills and vast experiences 

should be linked with the knowledge of the 

physiological and pathological alterations that can 
12,15take place in the examined organ. 

The health implication of having an ultrasound 

report of a patient that has been given a wrong 

impression can be devastating if it is acted upon by 

the attending physician. And this is one major reason 

why examinations should be done by trained 

personnel who would give out detailed results that 

can be acted upon by the attending physicians. A 

study by Shwayder reported the legal endpoints of 

some reported ultrasonographic investigations and 

found out that most physicians simply accept the 

results dished by sonographers without taking a look 

at the usually attached films of the images. He 

suggested that at all times, a referring physician 

should examine the images, or repeat the scan by 

himself, if he knows what to do or how to do it, or 

better still refer to specialist radiologist for second 
16opinion.  Therefore, a good report must be seen to 

have made adequate efforts to answer the medical 

questions that originated the investigation. It is 

expected to be focused, concise, clearly written out, 

and preferably may suggests possible differentials 
17and further investigations if need be.

It is because of our concerns premised on the chilling 

knowledge and facts that ultrasound machines can 

be found, in fact are located in many hospitals, 

clinics, nursing homes and maternity homes that are 

owned by private individuals that this research has 

emanated. Our interest is singularly to identify the 

cadre of the sonographers in these numerous places 

and may then extrapolate on the kinds of expertise, 



Pg 165

 

 
    

 

West J Med & Biomed Sci | Vol. 5  No. 3  |  2024                                         For Reprint Contact: submit.wjmbs@gmail.com.ng

skills and knowledge available to these personnel. A 

visit on named health facilities in Warri metropolis, 

in Niger-Delta Region of Nigeria that offers 

ultrasound services and the personnel performing 

their scanning was documented. Also, their level of 

education and possible expertise in their radiological 

findings was also documented.

MATERIALS AND METHODS

This study aims to determine the cadre of personnels 

involved in carrying out ultrasound examinations in 

different health facilities and then extrapolate on the 

kinds of expertise, skills and knowledge available to 

these personnel. This was a cross-sectional study 

where data was collected from one hundred and three 

(103) health facilities using a mixed questionnaire 

with both open and closed ended questions. The 

study was carried out in Warri and its environs. Warri 

is a major crude oil rich city located in Delta state, 

Southern Nigeria. It is regarded as the commercial 

hub of the state and is home to several companies and 

also houses a sea port and a petroleum refinery. Due 

to the commercial nature of the city, many 

surrounding towns like Effurun, Osubi, Agbarho, 

Okuokoko have also grown to merge with it. These 

surrounding towns were also included in the study.

RESULTS

One hundred and twenty (120) questionnaires were 

distributed, out of which one hundred and three (103) 

were retrieved with a return rate of 85.8%.Majority 

of respondents 90 (87%) were in private facilities, 

while 10 (10%) were in government hospitals. This is 

depicted in Figure 1, which shows the distribution of 

facility type.

Figure 2; shows the sex distribution of the 

respondents. A vast majority of the respondents were 

males numbering 72 (70.0%) as compared to females 

31(30.0%).

The age distribution of respondents is shown in 

Figure 3. The age range of the respondents was 

between 18-60years, with the 31-40yrears age 

bracket constituting the largest group 43(41.7%), 

followed by the 41-50years 33(32.0%), 18-30years 

19(18.4%). The smallest group 8(7.8%) was in the 

51-60years age bracket.

The educational qualification of respondents is 

depicted in Figure 4. Majority 63 (61.2%) were 

medical school graduates, 14(13.6%) were doctors 

who had done specialized training in radiology, 

while 8(7.8%) were radiographers with no 

additional training in sonography. 6(5.8%) were 

radiographers with additional training in 

sonography. While 12(11.7%) had non-specific 

qualifications.

Table 1 displays the years of experience of 

respondents in ultrasound scanning. A large 

proportion 71(68.9%) of the respondents had less 

than five years ultrasound scanning experience. 

21(20.4%) had 6-10yrs experience in ultrasound 

scanning while only 8(7.8%) and 3(2.9%) 

respondents had 11-20yrs and >20yrs experience in 

ultrasound scanning respectively. 

Figure 5 shows that among the non-radiologists 

(n=89), those that claim to verify their results from a 

radiologist before the results are sent out are 66 

(74%), while 23 (26%) do not get their results 

verified.

The categories of persons who refer patient to these 

health facilities are illustrated in Figure 6. Doctors 

and nurses constituted the largest sources of referral; 

71 (68.9%) and 68(66%) respectively. Self-referred 

patient 57(55.3%) was also relatively high 

compared to those from traditional birth attendants 

40(38.8%).

Table 2 shows the various types of ultrasound 

machine used by the respondents. The types of 

ultrasound machine used is quite varied however 

Mindray product 17(16.5%) seemed to be the 

commonest in the study area. 

With regards to preferred type of ultrasound 

machine (Table 3), a vast number 59 (54.37%) had 

no preference while 27 (26.21%) preferred machines 

with Doppler/duplex capabilities. Similarly, a huge 

number of the respondents 60(58.25%) did not state 

any particular reason for their preference, while 

16(15.53%) also stated Doppler/duplex capabilities 

as their reason for preference.
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Figure 1: Distribution of facility types studied

PH – Private hospital

GH – General Hospital

PH/GH – one of the respondents wrote PH/GH

Nil – Two of the respondents didn't indicate

Figure 2: Sex distribution of respondents

Figure 3: Age distribution of respondents

Figure 4: Educational qualification of respondents 
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Table 1: Years of experience in ultrasound scanning
among respondents

Years of practice    

< 5 years  71  68.9  

6 – 10 years  21  20.4  

11 –  20 years  8  7.8  

> 20 years  3 2.9

 

Figure 5: Radiologist verification of ultrasound report findings

done by non-radiologists (n = 89)

Figure 6: Sources of referrals among respondents 

* multiple response
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Table 2: Type of US machine in use (n = 103)

Type of US machine in use Frequency Percentage

2D  6  5.83  

3D  2  1.94  

4Da  2  1.94  

Accuvix X6 (Samsung)  3  2.91  

Apollo 7 table top  6  5.83  

Chison ECOI  2  1.94  

Contex MS US machine  3  2.91  

Digital portable BW pocus  1  0.97  

DW - 580 US Machine  4  3.88  

GE Logiq 100 Portable US  2  1.94  

German machine  1  0.97  

HDII XE US (Philips)  2  1.94  

Kisian digital portable US machine  2  1.94  

Logic P5 (3D)  2  1.94  

Mindray   17  16.50  

Philips CX50  5  4.85  

portable US  4  3.88  

Samsung U6  3  2.91  

Siemens  1  0.97  

Sonoace X8 US machine  2  1.94  

Sonoline  S1 - 450  3  2.91  

sonon scan  1  0.97  

Sonoscape A6  1  0.97  

Sonostar  4  3.88  

Table top  15  14.56  

Toshiba with doppler  1  0.97  

UF - 450Ax  1  0.97  

various types  2  1.94  

WELD-Digital US Machine  1  0.97  

No response  6 3.88

 

Table 3: Preferred type of ultrasound machine and Associated Factors.
Variable  Frequency  Percentage
Preferred type of ultrasound machine  

US machine with doppler/duplex capabilities 27  26.21  

Siemens  9  8.74  

3D  3  2.91  

Mindray  2  1.94  

4D  2  1.94  

table top  1  0.97  

Sonoline S1-450 1  0.97  

logiq P5  1  0.97  

German  1  0.97  

No preference  59  54.37  

Reasons for preferred US machine    

Doppler and duplex capabilities  16  15.53  

Better/higher resolution  9  8.74  

Good visualization/better image quality  6  5.83  

better resolution  4  3.88  

user friendly  2  1.94  

Suitable for all kind of investigation  1  0.97  

Better revolutions  1  0.97  

Specific  1  0.97  

Simplicity  1  0.97  

Accuracy  1  0.97  

Affordability  1  0.97  

No preference  60  58.25

For Non-radiologists, does a radiologist verify findings 
before final result is given to patient? (n = 89)

Yes  66  74.15  

No  23  25.85

 If yes, how often? (n = 66)  

  

All the time  
27  40.9  

Sometimes  
33  50.0  

Only when I am not sure of the diagnosis
6 9.1

DISCUSSION

Ultrasonography requires the use of intelligence, a 

practice of hand-eye coordination skills, medical 
1 8  knowledge  and  exper i ence . Ul t r a sound 

practitioners come from a wide range of professional 

backgrounds  which include radiologis ts , 

radiographers, sonographers, nurses, midwives, 

physiotherapists, obstetricians and clinical 
18-20 scientists. In this study, a total of One hundred and 

twenty (120) questionnaires were distributed, out of 

which one hundred and three (103) were retrieved 

with a return rate of 85.8%). Warri is a big city with 

widely spread diagnostic and health care facilities. It 

is possible that the fairly low costs of these machines 

had contributed immensely to its availability widely 

in the health practice environment.

Majority of respondents 90 (87%) were in private 

facilities, while 10 (10%) were in government 

hospitals. This is likely due to the fact that more 

private facilities exist as against the few government 

facilities. Although an individual wrote both private 

and government indicating that he works in both 

facilities. The availability of financial loan facilities 

with various willing financial facilities had also been 

of great help to the practitioners that desire to 

purchase these machines but the wide distribution of 

these machines comes with its own serious impact 
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on the unsuspecting population who will need these 

services.

The usefulness of an ultrasound examination 

depends on the experience and knowledge of the 

operator. In other words, the imaging modality is 

operator dependent. The challenge of who actually 

performs the ultrasound testing on a patient comes to 

the table. Is this ''sonographer'' really trained, or is he 

a self-trained ''specialist''?. Of note is that majority of 

respondents 63 (61.2%) were medical school 

graduates, 14(13.6%) were doctors who had done 

specialised training in radiology, while 8(7.8%) were 

radiographers with no additional training in 

sonography, 6(5.8%) were radiographers with 

additional training in sonography, while 12(11.7%) 

had non-specific qualifications. This is in keeping 

with a study conducted in Enugu/Abuja where 

majority of practitioners had either a basic medical 

qualification (MBBS) or Bachelor of Science (BSc) 

in  medical  radiography (30% and 32.5% 

respectively).U4  In another study, majority of the 

respondents were radiographers, followed by 

radiology residence, while radiologist, sonographers 

and nurse were found to be the least among the 

respondents having contributed 3.12% each to the 
18respondents respectively.

In the hands of a poorly trained or an untrained 

operator, ultrasound may be misleading and even 

dangerous because of misinterpretation and may 
18lead to an erroneous diagnosis.

The health implication of having an ultrasound 

report of a patient that had been given a wrong 

impression can be devastating if it is acted upon by 

the attending physician. It is therefore important for 

non-radiologist to verify their report before it is 

given out. This is one major reason why the 

screening should be done by trained personnel who 

would give out detailed results that can be acted upon 

by the attending physicians. In this study, among the 

non-radiologists (n=89), those that claim to verify 

their results from a radiologist before the results are 

sent out were 66 (74%), while 23 (26%) do not get 

their results verified.

It had been a recognized fact that a good and 

probably a correct report of an ultrasound test 

depends greatly on the skills of the operator as well 

as his experiences in performing such imaging 
12-14investigations.

The expected high technical skills and vast 

experiences should be linked with the knowledge of 

the physiological and pathological alterations that 
12,15scan take place in the examined organ.

Ultrasound is neither widely available nor routinely 

used in the majority of low- and middle-income 
21countries.  in this study ultrasound was readily 

available as compared to another study conducted by 
22Eze et al. which was poor within the period studied.  

This study was conducted more than a decade ago as 

compared to this study so may not be a good 

comparison. 

Radiographers are required to undergo additional 

training in other to perform certain special 

ultrasound procedures like small parts examination; 

as their practice is also limited when it comes to 
18invasive procedures such as biopsy.  A large 

proportion 71(68.9%) of the respondents had less 

than five years ultrasound scanning experience and 

this will require more supervision by more 

experienced persons in order to avoid misdiagnosis.

The commonest ultrasound machine was the 

Mindray with a total amount of 17(16.50%), 

followed by Table top with15(14.56%) respondents, 

2D ultrasound machine and Apollo 7 table top had a 

total of 6(5.83) respondents respectively. A lot of 

variety of ultrasound machine was found in this 

study as opposed to a previous study where none of 

the respondents had either of the following advanced 

ultrasound modality: 3D, four dimensional (4D), 

echocardiography and sonoelastography in their 

place of work but only two-dimensional (2D) 
18ultrasound.  Mindray ultrasound machine is 

common among the respondent probably due to the 

fact that it is cheap, easy to maintain and with good 

resolution.

CONCLUSION

The cadre of personnel that operate  the ultrasound 

machines in Warri are both radiographers, 

radiologist and others. A good percentage of non-

radiologist verify their results. A variety of 

ultrasound machine exist in this locality irrespective 

*Emuoghenerue EO, Orhe OG, Eberegwa EM, Kogha N, Ekpebe P, Anyanwu EB.
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of the cost.

Recommendations 

Radiographers and radiologists should undergo 

regular training in order to update their knowledge. 

Those with less than five years of experience should 

be mandated to work under a supervisor.
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