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Introduction 

The growing and unrelenting need to improve quality of  life, and 
the will to ensure the best possible health conditions for Human 
Beings, have over the years nurtured the ever increasing interest 
for medical devices, broadly defined as devices designed to be 
used on Humans to improve their health and quality of  life. Fur-
thermore, the remarkable scientific and technological advances, 
applied to biology, have permitted an ever increasing number of  
sophisticated and inventive solutions to properly counter and 
overcome disablements, handicaps and pathologies that were once 
considered to be incurable, and there is an increasing demand for 
medical devices from a large number of  people. As defined by a 
specific European Union [1] directive, a medical device is defined 
as any instrument, device, installation, software, substance or oth-
er product, used alone or in combination, including accessories, 

that is designed by the manufacturer to be used on humans for:

• Diagnosis, prevention, control, treatment or alleviation of  
disease.

• Diagnosis, control, treatment, alleviation or compensation 
for a lesion or handicap.

• Study, substitution or modification of  the anatomy or of  a 
physiological process.

• Birth control

Definition of  The Issue

The list of  devices does not include those tools whose effect in 
the body or on the body takes place via pharmacological or immu-
nological mechanisms or by metabolic processes whose function 
can be enhanced by such tools. This is an extremely wide defini-
tion that includes not only prostheses and devices designed to be 
implanted and remain in the body more or less permanently, but 
also reagents, equipment and accessories used to detect clinical, 
morphological and biohumoral parameters, as well as substances 
used for disinfecting wounds, aides for the disabled and health-
care devices in general. The number of  medical devices is there-
fore very large, in continuous expansion and their use, as a result 
of  substantial social necessities, involves a vast proportion of  the 
population. While at the beginning of  the century [2], only four 
classes of  devices were recognized in Italy (pessaries-irrigators, 
showers, syringes, cannullae-disinfectants – devices for containing 
hernias), today medical devices are grouped, following the direc-
tive of  a Specific Commission [3], by usage modality, and accord-
ing to the type of  anatomical-functional modifications induced. 
Moreover they are further divided into 21 categories (Table. 1), 
and in four ascending risk classes, which are based on their inter-
action with biological structures or vital functions (Table. 2).

The availability of  a vast number of  devices, their potential haz-
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ards together with their increasing use by a large number of  in-
dividuals, induced the European [4] and Italian [5] legislators to 
pass a considerable number of  laws aimed at insuring mandatory 
safety standards and effectiveness with regards to design, build-
ing, choice of  material and absence of  harmful substances, while 
assuring the free circulation on the European market of  devices 
that respect these characteristics [6].

The corresponding certification, confirming the attainment of  
the specified criteria through a specific symbol (CE), is emitted 
by an Independent Organization monitored by the National Au-
thority [7]. Therefore a new procedure has become established 
for the necessary checks and authorizations needed for the com-
mercialisation of  any given device. While under the traditional 
system, there was a penetrating form of  control on the part of  the 
National Authority, today with the onset of  the European Com-
munity a more liberal approach has become prevalent based on 
the freedom–responsibility doctrine [8]. Individual device manu-
facturers must respect the predefined safety and efficacy stand-
ards through an adequate clinical trial process. National Authori-
ties are responsible for monitoring the devices on the market and 
Independent Organizations for granting conformity certification, 
however they cannot prevent the free circulation of  the devices 
within the Community, unless in particular cases to request fur-
ther steps, checks and verifications [9].

Such a solution, while doubtlessly much appreciated by the indus-
trial world because the commercialization times for devices are 
noticeably shortened, shows all its vulnerability in entrusting the 
ethical, political and social sensibility of  the manufacturers and 
Independent Organizations with compliance to the fundamen-
tal safety prerequisites provided for by the European Community 
[10]. Specific European and Italian legislation, however, make it 
mandatory to report accidents or missed accidents in the use of  
medical devices, for appropriate monitoring in the framework of  
a surveillance system aimed at increasing the level of  protection 
for patients and medical operators and avoid similar accidents re-
occurring after any length of  time (Table. 3).

The monitoring system that is structured through the assessment 
of  the accidents reported and their appropriate disclosure, allows 
for the National Authority not only to request modifications to 
the device if  it so wishes, but also order it to be withdrawn from 
the market if  it is considered to be hazardous to safety and health 
[12]. In fact the use of  implantable medical devices, whether ac-
tive or not, and of  certain electro-medical equipment, is not de-
void of  difficulties and hazards, either because the device is very 
sophisticated, or because of  the pathological substrate, or because 
of  delicate and sometimes laborious implantation procedure, and 
this can sometimes force the operator to make difficult decisions 

Table 1. Classification of  medical devices.

•A          Devices for dosing, sampling and gathering
•B          Devices for blood transfusions and haematology 
•C          Devices for the cardio-circulatory system
•D          Disinfectants, antiseptics and proteolytics
•E          Endoscopic devices
•F          Devices for dialysis; hemofiltration; hemodiafiltration
•G         Devices for the gastrointestinal system
•H         Suturing devices
•J           Active implantable devices
•K          Devises for mini-invasive surgery and electrosurgery 
•L          Reusable or multiuse surgical equipment 
•M         Devices for general or specialist medicine 
•N         Devices for the nervous or medullary systems
•P          Prosthetic devices and Osteosynthesis products
•Q         Devices for Dentistry, Ophthalmology and Otolaryngology
•R          Devices for the respiratory system and Anaesthesia 
•S          Sterilization products
•T          Protective devices and aides for incontinence
•U         Devices for the Urogenital apparatus
•V         Miscellaneous devices
•Y         Aides for the disabled

Table 2. Risk classes for medical devices defined by European legislation according the their implant and functionality.

RISK CLASSES 
      I                                  IIA   IIB III

NON INVASIVE              INVASIVE  IMPLANTABLE ACTIVE IMPLANTABLE
        TEMPORARY                       

 60 Min         
  SHORT TERM

    30 days 
LONG TERM 

>30 days
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regarding the cost benefit evaluation. Preliminary consideration 
however must be given to the fact that the ideal device, in other 
words a device that optimally replaces altered anatomical struc-
tures without any local or general organism level interaction, and 
considerably improves the compromised functionality, is still not 
available. Furthermore, the availability of  a considerable number 
of  devices for the same organ or anatomical structure frequently 
places medical operators in front of  though choices because they 
must be very careful to chose the most suitable and effective de-
vice.

So the selection of  the device to implant is directed either by 
some distinctive characteristic of  the device that are thought to be 
particularly useful for the specific pathological situation or by the 
patient’s pathological condition that requires the use of  a specific 
device, excluding others.

In some individuals it is possible to implant mechanical valvular 
cardiac devices, while biological valves that do not require antico-
agulants, but are characterized by a limited functional reliability 
and progressive failure [13], are more suitable for other patients.

Analogously it is possible to operate on the coxo-femoral bone 
structures by implanting a wide variety of  prosthesis of  differ-
ent forms and materials (steel, chrome-cobalt, titanium) that may 
or may not require the use of  PMMA and that can also be built 
combining different materials (metal/polyethylene; ceramic/poly-
ethylene).

Of  course, the quality of  the bone structures, the acetabular and 
femoral morphology and the age of  the patient will condition the 
choice of  the prosthetic system and fixing method to be adopted 
[14]. The device to be employed must, however, be in compli-
ance with the directives of  the specialized Literature, as the use of  
dated devices, or ones with unsatisfactory guarantees of  success 
cannot be excused. In synthesis choosing the device to implant 
or to use is a moment of  special attention because the medical 
operator must undertake a punctual and precise assessment able 
to ponder a whole array of  parameters, some of  which can be de-
termined from the patient, others relating to the device, which is 
of  crucial importance for the success of  the implant. The choice 
of  the device must therefore be particularly careful in assessing 
the risk/benefit relationship that must be advantageous to the pa-

tient, which should be informed and involved in the choice, not so 
much for the necessary consent procedure, but also and above all 
to get to know the characteristics of  the device and the necessary 
checks that need to be carried out. Of  course the medical opera-
tor can make the choice of  device in full freedom based upon 
his or her knowledge, technical skills, experience and specialist 
training, but also baring well in mind the scientific knowledge and 
data from the literature, given that the device must necessarily 
meet those assessment parameters described and reported above. 
(Table. 4)

Implanting the device requires further care because of  the possi-
ble negative consequences that may derive if  the correct approach 
is not followed and if  adequate expertise, experience and profes-
sionalism are not exercised. Having installed such devices, it is 
of  mandatory importance to exercise particular care in monitor-
ing and checking on the clinical conditions of  the patient for a 
congruous time frame, especially if  the application of  the device 
proves difficult and if  it involves particularly important structures 
that may compromise the life of  the patient if  damaged, as occurs 
for example in the case of  lesions to major blood vessels [15]. 
Recent recommendations issued by the Italian Government [16] 
stress the necessity of  a suitable, adequate maintenance of  medi-
cal devices and of  electro-medical equipment, which would con-
stitute an improvement to an obsolete concept, aimed only at re-
pairing malfunctioning devices, and would concentrate instead at 
preventing risk and guaranteeing service quality. The suggestion 
is for the institution of  a Service, within every Health Authority, 
designated to managing and maintaining the biomedical techno-
logical assets, as well as developing and implementing adequate 
technical ability.

Such recommendations, which are fully acceptable, receive fur-
ther support from a specific recent ruling of  the Italian Supreme 
Court [17] that passed judgement on the case of  a newborn baby 
who died as a result of  a malfunction of  an incubator whose sen-
sors were not calibrated, causing the internal environment to over-
heat. The Court of  Cassation on that occasion, in line with previ-
ous judgements from the Benevento Tribunal [18] and the Naples 
Court of  Appeals [19], not only condemned the Manager of  the 
Operative Unit for having tolerated...the use of  an incubator 
that was not included in the programmed maintenance scheme...
because he....should have been vigilant to constantly ensure the 

Table 3. Procedure to be followed in case of  device accidents or missed accidents.

ACCIDENT
Any dysfunction or deterioration that directly or indirectly causes a serious deterioration of  health or death 
MISSED ACCIDENTS
Any dysfunction or deterioration that could have caused a serious deterioration of  health or death

In such cases
THE MANUFACTURER
Is obliged to make an immediate report to the Ministry of  Health and prepare for the possible recall of  
the device from the market 
THE PUBLIC HEALTH AUTHORITY
Has the task of  recording and assessing the data on the accidents and missed accidents reported
MEDICAL OPERATORS
Are obliged to report any accidents or missed accidents
THE INDEPENDENT ORGANIZATION WHICH EMITTED THE “CE” CERTIFICATION
Can be consulted by both the Public Health Authority and the manufacturer
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perfect functioning of  the incubator, but also the managing direc-
tors of  the Hospital Authority because... they were promoters of  
an irregular practice with regards to the maintenance of  electro-
medical equipment in as there was complete discretional power 
on the part of  the Technical Office with regards to subjecting 
machinery to programmed or requested maintenance. So in some 
cases electro-medical machinery, though outdated, were sheltered 
from any maintenance for periods in excess of  a year. In synthe-
sis, a much needed and pressing control and maintenance activity 
is necessary for medical devices and electro-medical equipment 
so that their use can take place safely, granting the patient and 
the medical operator the necessary guarantee of  relaxed operating 
conditions. And such an activity would fully and suitably involve 
not only the individual operators and the Maintenance Service 
Staff, but also the Authority Management in monitoring this task 
and insuring the standards that guarantee that this action be car-
ried out in the best possible way. However, even when the medical 
operator behaves in a sensible way in the choice and installation 
of  the device and its correct and adequate use by the patient, who 
undergoes the necessary checks, the suggested therapies and the 
most appropriate hygiene practices, the application of  a device 
doesn’t always offer the benefits required and expected because 
of  malfunctioning. This is a possibility that, however, scares and 
arouses much disappointment because of  the serious risk for 
health and the life of  the patient deriving from this. The Special-
ized Literature has advised on the existence of  defective cardiac 
valves [20] and recently a cardiac valve was reported in Italy, in 
which the pivot of  the metal disk would frequently brake, putting 
the patient’s life in serious danger. Out of  36 valves implanted 5 
deaths were reported and 12 patients had to have the defective 
valve removed and replaced [21]. 

Subsequently, the less than perfect “duration” of  aortal endo-
prostheses [22] due to the use of  unsuitable materials was report-
ed as well as the clouding of  artificial crystalline lenses caused by 
the wear of  the polymers and the presence of  residual silicone on 
their surface [23] to the extent that following the recommendation 
of  the Soc. Oftalmologica Italiana the substitution of  the implanted 
devices was prudently adopted. Furthermore, with regards to hip 
prosthesis, alterations in the high molecular weight polyethylene 

that because of  an early oxidisation caused by X-rays during steri-
lisation, would brake [25], causing the failure of  the implant. The 
Ministry of  Health, commenting on this, recommended not to 
use X-ray sterilized prostheses or ones that were poorly stored 
[26]. Some mammary prostheses based on soy oil have also been 
found to be potentially dangerous for health. In fact, because of  
capsular degradation, body lipids could come into contact with 
soy oil generating genotoxic aldehydes. These prostheses were 
withdrawn from the market and subsequent directives from the 
M.D.A. suggested their removal since phenomena of  hyperpla-
sia, metaplasia, and presence of  refrigerating materials within the 
capsule, as well as a flourishing reaction to the foreign body were 
reported. Finally, (Table. 5) it is worth reporting the possible rup-
tures that can occur on mammary prostheses that are correlated 
to the age of  the implant and unrelated to the technique used 
[28]. A Swedish study that examined 106 women, who had been 
implanted with 109 prostheses reports that after 11 years the per-
centage of  breakage was about 8%.

Analogously with such results, a Danish study monitored and ana-
lysed 533 prosthetic mammary implants, between 1973 and 1997, 
reports that after 16-20 years from implantation, the percentage 
of  malfunctioning prostheses is around 26% [30].

Recently, on the basis of  an opinion expressed by the Superior 
Health Council, some mammary prostheses have been with-
drawn from the market in Italy (Poly Implant Prostheses) because 
the material was not in conformity with the required standards. 
A census of  these mammary prostheses has been started. The 
patients that carry these prostheses have been invited to discuss 
their situation with their surgeon and the cost of  any removal has 
been taken on board by the SSN. Furthermore, with dedicated law 
a national register of  mammary prosthetic implants has been in-
stituted and mammary plastic surgery has been banned for under-
age women [31]. These examples reported in the literature that re-
late to the sub-optimal functionality of  medical devices implanted 
and the measures adopted, necessarily lead to a consideration on 
the need of  suitable, proper checks in the planning, building and 
experimental phase of  the device.
Discussion

Table 4.   Parameters to consider in selecting a device.

Choice of  Device
Patient                                                                                                    Device

Age                                                                                                         Supposed duration
Location                                                                                                  Characteristics

Risk factors                                                                                             Size
Implant technique                                                                                   Implant technique

Knowledge/experience
Cost/benefit assessment

Technical skills

Table 5. Breast implants, implant’s age and breakage.

Author Year Individuals Implants Breakage Implant’s age
Holmich 2001 271 533 26% Up to 20
Heden 2006 106 199 8% Up to 10
Spear 2007 940 3,5% Up to 6
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The current system needs suitable corrective measures, given that 
merely placing a CE stamp cannot represent the only permit for 
the commercialization of  every device. The directives of  the Eu-
ropean Community rightly highlight the need for a careful invigi-
lation to avoid the CE stamp being used illegally and point out the 
possibility of  imposing further discretional National regulations, 
so as to best guarantee the health and safety of  patients and op-
erators [32]. In addition, it seems necessary to increase necessary 
checks on the various Notified Bodies by the National Author-
ity, which is called upon to make sure the system works correctly 
[33], and the institution of  appropriate measures, such as national 
registers for devices, to monitor implanted devices over time as 
documented for example by validated experiences relating to hip 
prostheses [34]. Such a measure should in our opinion be adopted 
for all devices wether active or not. Finally, to protect patients 
from being damaged by defective medical devices, a careful pre-
market evaluation of  medical devices and a severe identification 
of  manifacturers, like in US happen [35], should be ensured; be-
sides an insurance policy should be provided and paid for by the 
manufacturing firms, or rather, a guarantee fund should be es-
tablished to finance any damage caused by defective medical de-
vices, within the European Community or within individual states. 
After all, the conception, manufacturing and commercialization 
of  medical devices, above all of  implantable ones can be identi-
fied as a dangerous activity, given the inherent and not negligible 
danger to life and health that their malfunctioning may cause. So, 
similarly to what has been ratified by Italian Jurisprudence with 
regards to the production of  hemo-derivatives [36], in the plan-
ning and manufacturing of  a device, the manufacturer is called 
upon not only to abide by the European Norms, but also to offer 
guarantees of  having worked with the “maximum prudence and 
diligence”. After all, in the event of  a malfunction of  a medical 
device the presumable responsibility of  the manufacturer is often 
not recognised as a result of  the difficulty in proving that the 
product was defective [37].

The regulation on this provided for in the Italian Code (art. 120 
Cod. Cons.; art. 2697 CC) envisage the duty on the part of  the 
damaged party to prove the existence of  a defect in the device, the 
damage sustained as a result and the causal nexus between defect 
and damage. These often represent an insurmountable challenge 
for the patient because of  the extreme difficulty of  proving the 
defect in the device, given that the “defect” can be related to the 
conception, manufacturing, functionality and use of  the device. 
Proof, of  itself  very hard to find, especially when the medical 
device is implanted, often becomes practically impossible. In 
fact a medical device that is removed following malfunction is 
hardly ever examined, is not available to the patient, and can be 
destroyed during the removal, so the proof  of  any “defect” is lost. 
So much so that authoritative doctrine has suggested that the bur-
den of  proof, ratified by the Consumer Code (art. 118) should be 
inverted, forcing the manufacturer to prove all the circumstances 
needed to exclude liability [38].

The Italian Court of  Cassation [39] was called upon to rule on 
the “emptying” of  a mammary prosthesis that occurred shortly 
after it was implanted and despite the absence of  a specific proof  
of  any “defect” in the device, it ruled that the emptying of  the 
prosthesis was the result of  a possible defect in the device. The 
court established that “the use of  the product determined ab-
normal results compared to the normal expectations and such as 
to highlight the existence of  a defect”. If  however, in this case, 

because it regarded an implantable device, such a ruling can be 
basically approved, it is equally true that in the case of  medical 
devices that require ample collaborative autonomy on the part of  
the patient for their correct functioning (i.e. a dental prosthesis), 
the proof  that the desired result was not achieved and of  the 
device not working optimally is not in of  itself  the proof  of  the 
defectiveness of  the device. On the topic of  malfunctioning med-
ical devices, there has also been a recent contribution from the 
European Court of  Justice, called on to rule on a dispute between 
the Heraklion Hospital and Medipac, a firm that had won a pub-
lic competition to supply surgical suturing materials [40]. Because 
the hospital’s surgeons noticed that the materials and devices pro-
vided by the firm, though in possession of  the CE certification, 
produced unsatisfactory and unreliable results, the offer was re-
jected and the contract was not stipulated. A controversy followed 
that reached the attention of  the European Court of  Justice. The 
court established that the free circulation of  devices should be 
reconciled with the protection of  patient’s health and that safe-
guarding Public Health constitutes a predominant requirement 
of  public interest that confers the right for member states to 
disregard the free movement of  goods as long as the measures 
adopted observe the principle of  proportionality. Consequently 
the right for the Hospital to adopt all measures necessary for the 
procurement of  necessary medical devices was recognised. This 
ruling takes on a distinctive relevance in as much as it stresses the 
necessary safeguarding of  public health and the necessary and 
much needed safety and effectiveness guarantees to be offered to 
patients and medical operators, as it is not possible for economic 
considerations to become the main if  not the only parameter in 
the choice of  a device.
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