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CLARIFICATIONS REGARDING MEDICAL TOURISM DESTINATION MARKETING 
 

Aurelia-Felicia Stăncioiu ¹*, Andreea Botoş ¹, Ion Pârgaru ² 
 

1 The Bucharest University of Economic Studies 
2. Politehnica University, Bucharest 

 * stancioiufelicia@hotmail.com  
Abstract 

The development of new types of tourism (stand-alone, connected or components), 
from marketing experience, implies a broad spectrum of challenges, which, placed in a 
planned background, has the purpose the creation and then, the development of tourism 
products that correspond, at least, to consumers’ expectations. In order to optimize the new 
type of tourism, it is necessary to be correlated with the relevant resources of the destination, 
which, harmonized, can lead to the elaboration of destination marketing strategies, in this 
situation being the medical tourism, component of health tourism. 
Key-words: health tourism, medical tourism, medical tourism destination marketing 
 

JEL Classification: M3; L83. 
 
INTRODUCTION 
Travelling with a health-related 

purpose, with a practice since the third 
millennium BC, has achieved, during time, 
to materialize, from a marketing 
perspective, a new type of tourism – the 
medical tourism. In its actual form, it has  
appeared as a consequence of a “rapid 
growth of an industry where people travel 
often long distances to benefit from 
medical, dental and surgical services while 
also being tourists in the conventional 
sense” (Connell, 2006). Practiced 
nowadays, it implies a high degree of 
complexity, both in structure and content, 
the availability, accessibility, familiarity 
and perceived quality influencing the 
spectrum of medical tourism (Connell, 
2011; Laugesen & Vargas- Bustamante, 
2010). Involving, in its current form, many 
sectors (e.g., health, tourism, insurance 
etc.), whose development should take place 
in the same direction, for the synergy of 
the desired effects in terms of 
competitiveness, the development of a 
value chain that acts as “well-calibrated” 
mechanism is vital, especially as the 

patient’s health is a “constant” for all 

tourism products in this area, affecting 
and, in turn, being affected by all other 
tourist activities around which it revolves.  

Conceptual framework 
Although the term “medical” is 

used to illustrate the concepts of 
illness/disease, disorder or injury (Jagyasi, 
2008), most experts consider medical 
tourism as an umbrella term, i.e. an 
umbrella type of tourism, in which the 
improvement of health is a key component 
of a journey which involves invasive 
procedures, not passive processes on 
health, such as those practiced in wellness 
tourism (after Connell, 2013, p.2). This 
sense, perpetuated in that medical tourism 
has grown in contemporary society, has 
created tourist flows oriented by the 
selection criteria of potential consumers, 
but also by their resources, and has 
developed as a result of “high cost of 
treatment in ‘rich’ countries, too long 
waiting lists, affordability of air transport, 
favourable exchange rate, population 
aging, increasing interest in cosmetic 
surgery, procedures such as rhinoplasty, 
liposuction, etc., and certain medical 
services, e.g., dental services, not being 
covered by health insurance (available only 
in certain countries)” Connell (2006). Also, 
its development was based on a set of 
conditions favourable for the development 

of the phenomenon, starting from the many 
players involved in the microenvironment 
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(e.g., healthcare providers, financial 
services providers, consumers), and the 
forces of the macroenvironment (e.g., 
demographics and legislation). 

Although medical tourism refers, 
according to a recent definition in an 

integrative manner, to “a holiday involving 
travel abroad to obtain a wide range of 
medical services which may include 
leisure, fun and relaxation, and wellness or 
health services” (Heung, Kucukusta & 
Song, 2010, quoted in Connell, 2013, p. 2), 
most definitions emphasise either the 
medical side or the tourism side of the 
product offered to the consumer by such 
combined services. 

Thus, some notions emphasise the 
medical sphere, such as the maintenance, 
improvement or recovery of wellbeing 
(Carrera & Bridges, 2006), improvement 
of health (Bookman & Bookman, 2007), 
mobilisation of patients by their own will 
(Lunt & Carrera, 2010) and benefitting 
from medical services (Cormany & 
Baloglu, 2011). The emphasis on the 
tourism side, which gives meaning to the 
term “medical tourism”, distinguishing it 
from “travel for medical purposes”, is 
presented in the literature as involving a 
holiday in the conventional sense, outside 
of medical care (Connell, 2006), by the 
direct connection to leisure, business or 
other private purposes (Jagyasi, 2008) or 
by combining tourism with medical 
treatment (Jenner, 2008). Therefore, to 
create some tourism products that meet a 
destination’s  specificity where consumers 
will live the actual tourism experience, 
medical activities and, in this sense, those 
in conjunction with tourism activities 
which can be practiced depending on the 
general and tourism infrastructure are, in 
this way, carefully studied. 

Such a combined approach can 
only be achieved through a process of 

marketing planning, acting in a shared 
environment (characterised by multiple 
opportunities and threats) influencing to 
varying degrees the different components 
of the medical tourism product, but acting 

as a “binder” of all creative forces. As 
medical tourism (as well as any type of 
tourism) cannot develop sustainably and, 
in terms of marketing, in a self-contained 
manner, being inextricably linked, among 
others, to the destination, and to all 
stakeholders, respectively, a systemic 

approach is required, observing the rules 
imposed by the conceptual nature of 
notions composing it. In this context, from 
the perspective of medical tourism 
destination marketing, several issues are 
raised that have as starting point the very 
definitions of tourism destination and 
medical tourism, which is why it was 
considered appropriate, for clarification, 
the parallel between type of tourism and 
medical tourism-destination, as 
“development” framework that provides a 
perspective on the relevant theoretical 
market. 

Thus, the literature emphasises the 

complexity and diversity of medical 

tourism components (those related to “the 
body’s health”) to the detriment of those 
related to lifestyle (Stolley and Watson, 
2012); note, in a broader sense, cosmetic 
surgery, dentistry, cardiac surgery, 
orthopaedics, bariatrics, reproductive 
systems, organ, cell and tissue 
transplantation, eye surgery, diagnosis and 
consultation (Lunt, 2011), or, in a narrower 
sense, cosmetic surgery, dentistry, 
cardiology, orthopaedic surgery (Lee, 
Balaban, 2013). Recognised as a 
“dimension of health tourism” in relation 
with all its other components, medical 
tourism, viewed in a systemic manner, can 
be deployed on two axes, namely: 
therapeutic, involving rehabilitation, 
healing and recovery, and surgical, 
involving cosmetic surgery, dental surgery 
and operations; in conjunction with 
wellness tourism, we can distinguish 
between therapeutic recreation programs, 
rehabilitation, occupational wellness, 
thalassotherapy, and detoxification and 
nutrition (Smith, Puckzo, 2009). 

The complexity of the concept, 
especially its somewhat non-uniform 
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definition, in the literature of this type of 
tourism, especially in the tourism 
destination, is a source of possible 
confusion and misunderstanding. 

Therefore, delineating the area of 
practice of medical tourism (with 
consideration of destination specific 
components) should be an “axiom” to all 
its supporters, as a proper conceptual 
delimitation involves an overlap or perfect 
complementarity of axes related to the 
medical, tourism, geographic, safety area, 
support pillars of the sui generis product of 
“medical tourism”. Moreover, the 
construction of tourism products must 
follow a path of “marketing 
understanding” of the phenomenon, 
through appropriate marketing tools, 
aiming at the conceptual definition of all 
concepts involved, and areas of interest 
(e.g., the concept of destination, medical 
tourism, etc.) with the delimitation of the 
interest area for the tourism type in 
question, analyzing the supply and demand 
for medical tourism products and the 
motivation from which they are derived. 
Following this information, it is advisable 
to carry out the audit of a destination for 
medical tourism, and to set goals and 
strategies – conditions for the development 
of this type of tourism. 

Defined as the geographic place or 
space where a visitor or tourist stops either 
for an overnight stay or for a period of time 
or the end point of the tourists’ holiday, 
whether they travel for business or tourism 
purposes, the destination involves, among 
others, “a coordinating organisational 
structure, legislation and specific 
regulations of government agencies, but 
also a mix of supporters of tourism, who 
support or make a marketing effort, being 
able to influence the existing image in the 
minds of tourists” (after Morrison, 2013). 
Using destination resources sustainably 
and competitively, its supporters’ task is to 
turn attractions and facilities in positive 
experiences for own tourists. They can 
transcend the temporal boundaries of the 
actual consumption of the tourism product 

offering “after-sales services” in 
accordance with the nature of the product, 
their role being especially important in 
medical tourism, since health is a 
“desirable continuum”. and the demand for 
health can always be regarded as “latent” 
for medical tourism, in the context of 
either an action for prevention, treatment, 
or recovery of health. 

A medical tourism destination, 
whose profile has to be studied as it 
primarily influences the type of medical 
experience provided to the consumer, can 
be a tourist resort – locality or part of a 
locality with a tourist heritage and 
infrastructure (after the Tourism Law), a 
balneotherapy resort which has natural 
therapeutic or climatic resources, 
scientifically proven and recognised for 
their curative effect, which provides 
treatment, recovery or prevention services 
for diseases by providing balneotherapy 
medical care in appropriate conditions 
(after the Tourism Law), or any other 
destination whose infrastructure also 
allows the development of medical 
tourism. 

Starting from the premise that 
medical tourism is a type of tourism that 
involves tourist movement for a “medical 
attraction” located in a tourism destination, 
we can note the inefficiency of a sequential 
or unilateral approach in which medical 
tourism is strictly analysed from the 
perspective of the type of tourism. Thus, 
medical tourism, viewed in the context of 
what a tourist can “receive” according to 
his needs and desires, is a result of an 
equation with three “unknowns” (or 
variables), namely type of tourism, tourism 
product and tourism destination. Since the 
elements considered are interdependent, 
the related combinations can generate 
many cases rendered by the specificities of 
each element considered, and involve a 
myriad of options for tourism products. As 
an incomplete combination can generate 
incomplete experiences, and therefore 
inconsistent with the expectations of 
consumers, medical tourism destination 
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cannot be taken out of the destination, or, 
in other words, the development of new 
products including the component 
“medical tourism” must take into account 
the specificity of all the destination’s 
resources (natural, anthropic, human, 
information and infrastructure). 

Therefore, the type of tourism 

“medical tourism” (the “skeleton” on 
which medical tourism products are 
developed) must be regarded primarily as a 
framework necessary to develop specific 
procedures (e.g., cardiology, cosmetics, 
surgery, orthopaedics, transplantation, etc.) 
during the trip. They must observe 
regulations and rules specific to Romania 
(the EU, respectively), and must also take 
into account the regulations and rules 
specific to potential tourists’ home states. 
Also, the development of medical tourism 
in health tourism is necessary to create a 
common denominator of all medical 
tourism products. 

Another problem for destination 
marketing is the demand for medical 

tourism services, modelled either by the 
needs or desires of the consumer in a well-
delineated and strengthened market, as 
these may conflict (e.g., the need to 
undergo a highly complex operation in a 
certain destination, and the desire to visit 
all cultural sights, etc., in that destination). 
This distinction between the rational and 
the emotional side of the consumer is more 
pronounced in the case of medical tourism, 
where the trip’s motivation may be 
intrinsic (e.g., the consumer’s own desire 
to improve his/her health), but also 
extrinsic (e.g., physician’s advice). 
Therefore, solving the inner conflict 
generated in the consumer’s psyche falls to 
marketers who need to identify the optimal 
solution for fulfilling both the needs and 
desires of the consumer, given that the 
development of medical tourism products, 
the set of regulations, rules and rigors most 
often do not allow compromises. 

Also, in developing the tourism 

product for medical tourism, the potential 
tourist’s motivation is found most often in 

the expected benefit, to be implemented as 
essence of the medical tourism product, 
according to needs. Given the double 
valence of medical tourism (with the two 
sides : medical and tourism), the medical 
product may be developed in two ways. In 
the first case, the medical product is the 

essence of the tourism product in a tourism 
destination (e.g., resort, balneotherapy) or 
locality (Figure 1). 

Thus, the essence of the product is 
the treatment/improvement of a disease or 
recovery following a particular disorder, 
achievable in a balneotherapy resort, this 
being, in fact, the benefit perceived by 
consumers. Tangibilisation, in this case, 
can be achieved through the use of medical 
(consumer specific) and tourism 
(destination specific) services starting from 
the tourist and balneotherapy resort 
resources. The developed product may 
contain auxiliary services which complete 
the tourist experience, but which must be 
consistent with medical experience, 
without neglecting the pre- and post-
operational part. Therefore, the 
development of medical products requires 
cooperation between all players in the 
value chain involved in their creation (e.g., 
healthcare providers, recreational, 
financial, insurance services providers, 
etc.). 

A second situation appears where 
the medical product is not the essence of 
the tourism product (this constituting itself 
with balneotherapy resources within the 
balneotherapy resorts), but belongs to the 
developed product, a situation involving 
two possibilities: a) the medical motivation 
may be secondary but planned in the 
purchase decision-making process with a 
role in the tourism destination choice ; b) 
the medical motivation can occur 
spontaneously (“in situ”), due to 
unforeseen events. The essence of the 
product, in this case, often aims relaxation, 
recreation and rest (these activities 
generally being consistent with the 
requirements of a medical intervention of 
any kind), but there may be other main 
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motivations, such as practicing sports, 
adventure, business, visiting relatives or 
friends, etc. All the elements of the tourism 
product in these situations should 
especially be harmonised in order to avoid 
situations of total dissatisfaction (e.g., not 
only failing to improve health, but even 
worsening it). 

The same distinction can also be 
made in the case of tourism destinations 
for urban tourism (where, due to the 
existence of medical centres, medical 
products can be developed). In this case 
(Figure 2), we can emphasise the presence 
in the developed product of cultural 
services and events. 

A tourism destination for medical 
tourism is where resources (those that can 
contribute to the development of health 
services, and others, regardless of the 
specificity) may be used by supporters of 
medical tourism to create medical 
products. For this, the most important 
condition for a medical destination 
indicates the existence of a health 
infrastructure (e.g., material base – 
provision of equipment necessary for 
medical interventions, treatments, etc., and 
human resources – skills, abilities, etc.). 
Also, its resources should enable the 
development of tourist services, other than 
medical activities, to integrate and 
complete the medical experience with a 
tourist experience. Both components, both 
the medical and the tourist one, can 
differentiate the destination depending on 
the target market. While medical services 
within a tourism destination can be 
differentiated by their specificity and 
perceived quality level (leading to the 
development of the image of the healthcare 
facility and/or destination), tourism 
services have a wider range of resources 
and component processes that allow a 
wider room for manoeuvre, likely to 
differentiate a destination, using criteria 
such as the diversity of attractions, 
accessibility, and specificity of activities 
undertaken. 

All these resources and services 
(medical, tourism and synergistic, but also 
those outlining the specificity of other 
types of tourism in the destination) render 
the very specificity of the medical tourism 
destination, and, by identification and 
differentiation, represent prerequisites for 
the medical tourism destination brand. It is 
important to consider all destination 
resources, which are similarly significant, 
even if not directly involved in the 
development of medical products, as they 
may influence the overall image of the 
destination, on the one hand, and may 
contribute to the medical tourism 
experience, on the other hand, in the 
context of the micro-destination. Adding 
an approach in terms of macro-destination 
can contribute positively to each micro-
destination relevant to medical tourism, 
similarly to shock waves carrying energy 
(in this case, the action of the umbrella-
brand capital to the micro-destination 
brand), propagating in an environment (on 
the position in consumers’ minds). If the 
macro-destination is positioned in the 
minds of consumers as a destination for 
medical tourism, the benefits to the 
umbrella-brand can increase the credibility 
of each micro-destination for practicing 
medical tourism. 

As the forces, and thus the 
objectives of all medical tourism 
supporters are unevenly distributed, to 
build a unified tourism product we need to 
properly manage the tree structure in its 
value chain. 

The first step in medical tourism 
marketing planning, but also the ultimate 
objective, is the imperative condition that 
Romania be a credible destination for 
medical tourism (Constantin, A., 2014); its 
actual specific tourism infrastructure is not 
sufficient, as it also needs to be realised by 
the target audience. In this respect, not 
only the understanding of medical tourism 
should be taken into account, but also 
Romania’s position as a destination for 
medical tourism in the minds of 
consumers, with the inclusion of 
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personality, values inspired by it and 
associations it entails. Therefore, the 
credibility of Romania regarding the 
destination for medical tourism may lie in 
strengthening some of its features, which 
are consistent with the rigors of medical 
tourism considered by consumers. 

The supply and demand analysis for 
medical tourism in Romania is another 
issue for marketing planning. In the 
process of building a medical tourism 
product, along with the medical act (which 
automatically involves, in turn, the medical 
infrastructure and the competent human 
resources), the state of healthcare facilities 
in Romania (Table 1) represents “the 
certainty” from which the marketing 
specialist should start. You cannot assign 
an absolute value on hospitals, pharmacies, 
balneotherapy sanatoria, as their shortage 
or oversizing in tourism destinations 
depends on the size of the target segments 
that firstly take into account the specificity 
of the facility or the result of the 
analysis/market positioning. However, the 
large number of dental practices (12,613 in 
2011) and family medicine practices 
(11,211 in the same year) represents an 
indicator worth taking into account for the 
size of the medical supply. 

Also, the number of healthcare 
professionals representatives (Table 2), the 
number of medical staff (125,992 in 2011) 
and auxiliary staff (60,130 in 2011) give 
confidence on the size of the theoretical 
offer, while some data, and the evidence of 
quality, specialisation and experience of 
the medical staff, respectively, can even 
shape comparative advantages for 
Romania to develop medical tourism. 

In terms of demand, there are not 
many studies on its structure and features, 
most being resumed to simple and strict 
medical polls, which analyse, at country 
level, the structure and the categories of 
patients (existing or treated) with different 
conditions. These data, although extremely 
useful, also for assessing the general health 
status of a population of a country, do not 
provide sufficient clues on the size of the 

medical tourism phenomenon, since not all 
patients with diseases classified will travel 
for medical purposes to meet their medical 
needs (touristically) and “consume” tourist 
activities. Also, not all actual consumers of 
medical products are registered in official 
statistics found in each country, as the need 
for such products can have an intrinsic 
source, not related to a diagnosis made by 
healthcare professionals (e.g., satisfying 
the need for medical tourism, in which the 
medical component contains cosmetic 
surgery or self-imposed or optional 
nutrition programs). Therefore, the true 
extent of the demand for medical tourism 
is difficult to identify, an opinion shared by 
some experts in Romania, who state that 
“no one knows the precise size of the 
medical tourism market [... ]” (Forna, N., 
2014). Unfortunately, unlike other types of 
tourism, in terms of medical tourism, 
without precisely knowing the segments 
within it, we cannot create/develop 
medical tourism products. 

The destination audit, an essential 
step in marketing planning, involves 
identifying all the resources of the macro-
destination Romania and of its component 
micro-destination (e.g., balneotherapy 
resorts, tourist resorts, etc.), followed by 
combining them according to the needs 
and preferences of consumers, subject to 
the rigors of practicing medical tourism. In 
this context, the destination must be 
regarded as a unitary whole, so the use of 
all relevant and potential resources for 
medical tourism have a role in shaping the 
“medical (tourism) identity”. 

The opinion of target segments on 
resources, attractions, facilities, products, 
and tourism experiences, either based on a 
previous consumption or based on 
consulting different sources of information, 
is also important. Identifying how the 
destination is perceived in relation to a 
potential medical tourism statute must be 
compared by the marketer with the tourism 
and/or medical reality of the destination, as 
the differences can generate effects 
(negative or false positive effects) leading 
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to the unsustainable development of the 
destination towards medical tourism. Thus 
the medical tourism market oversizing 
should not be encouraged and used by 
marketers to create tourism products, given 
that their promises cannot be backed by the 
reality of processes in the value chain! A 
positive image that cannot be supported 
(therefore, false) generates more 
significant subsequent damage, 
encouraging expectations too high on the 
destination and its products, affecting the 
trust and reputation of all its supporters. 
The two coordinates (trust and reputation) 
are extremely important in the art of 
marketing for the retention and loyalty of 
consumers; however, for medical tourism 
marketing, they are conditions without 
which there can be no tourism products 
that meet consumer needs. This can be 
explained by the fact that, most times, the 
stakes in terms of consumption of medical 
tourism products is even greater as it 
directly involves health, and therefore life, 
and the quality of life. Under these 
conditions, consumer demands may 
exacerbate, the trust and reputation of 
medical tourism brands having a 
significant role for the choice of medical 
tourism products or for renewing the 
promises associated with them. Therefore, 
identifying the “real identity” of the 
medical potential of a medical and/or 
tourism destination, and, subsequently, 
correctly communicating the benefits to 
consumers in order to obtain “an accurate, 
authentic image” are the main objectives of 
destination marketing. 

Establishing the predominant type of 

tourism, developed as part of the 
destination in question, is another 
precursor stage to developing tourism 
products. It has to be established, and, 
subsequently, to take into account the fact 
that each destination most often allows the 
practice of multiple types of tourism, 
including those related to health. It is 
necessary for medical tourism as a type of 
umbrella-tourism, and, at the same time, as 
a niche within health tourism, to be defined 

in relation to health tourism or 
balneotherapy tourism, and also integrated, 
to the extent possible, with other types of 
tourism specific to the destination studied. 
The possibility of practicing self-contained 
medical tourism combined with 
balneotherapy tourism or all its 
components (including the wellness 
component) in the practice of health 
tourism (Figure 3) represents strategic 
options with a role in positioning the 
destination for medical tourism, using the 
positive effects of the systemic approach of 
health tourism. 

Market analysis is the next 
important step in medical tourism 
marketing planning, a stage in which, 
using all relevant criteria, marketers must 
first make a process of segmentation. In 
the literature, the main criteria refer to the 
general motivation and the relationship 
with the main components of medical 
tourism, differentiating between: tourists 
under treatment, receiving treatment 
following accidents or medical problems 
occurred during a holiday abroad, medical 
tourists, visiting a particular country for 
medical treatment, patients on vacation, 
visiting destinations mainly for medical 
purposes, but using holiday facilities, 
especially during convalescence, and 
ordinary patients who visit based strictly 
on medical treatment and do not use 
holiday facilities (Cohen, 2008). Other 
segmentation criteria disseminated also in 
literature refer to income level and 
geographic location or origin, 
differentiating between: elite patients 
travelling for medical treatment at a high 
price, affluent patients travelling especially 
for cosmetic procedures, diaspora patients 
returning to their home country for 
political, economic, cultural and health 
reasons, foreign patients seeking cheaper, 
faster, culturally sensitive, and trustworthy 
medical services, and medical tourists 
travelling with a considerable personal cost 
for services unavailable in their country 
(Connell, 2013). Another segmentation 
proposed by Stolley and Watson (2012) 
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associates medical tourism products 
consumers with different categories, such 
as: the uninsured, the hopeful, the random, 
the travellers, those interested in 
healthcare, the luxury seekers, the 
expatriates, those with high-income, low-
income and the informed, adding to the 
previously used criteria consumer interests 
and other psychographic characteristics. 

After the segmentation, marketers 
must target those segments whose 
characteristics and requirements can be 
met by medical tourism products (existing 
or potential), and then to endeavour to 
correctly position them, in line with the 
“real” features “of the medical tourism 
product/products” of a particular 
destination. The tasks arising from this 
stage converge in knowing the potential 

consumer in relation to the three elements 
considered essential – type of medical 
tourism, the so-called “medical” 
destination, and implicitly the medical 
tourism product. In this context involving 
basically information, impressions, 
knowledge, ideas, consumer choices more 
or less modelled from personal experience 
(or not), to study the needs and wishes of 
medical tourists it is necessary to consider 
some key-elements used by marketers 
based on the existence in each destination 
of own standards, costs and specific areas 
of expertise. Efforts are therefore directed 
to studies that clarify the features of 
medical tourism marketing and show how 
safe the destination is considered, how 
much confidence can tourists have in the 
medical staff practicing low prices, how 
accessible (how far) is destination for 
him/her, how much is the price (and if 
priced too low, can this be a motivation for 
tourists?). Also important to identify is the 
degree of integration in the destination 
culture, especially in terms of certain 
consumer vulnerability, consequences and 
risks associated with the possibility of 
using private clinics versus state clinics, 
etc., and other items of purely personal 
interest (passports, visas, vaccines, other 

local standards, the risk of not getting 
better, etc.) 

Setting objectives is the next step 
following market analysis. Since the 
creation and development of medical 
tourism products involves numerous 
supporters – Figure 4 – (healthcare, 
accommodation, meal, transportation, 
entertainment providers, etc.), setting 
objectives that correspond to the directions 
of development of each of these and then 
harmonising them to fulfil the common 
goal, unitary for the destination (to 
constitute as a medical tourism destination) 
is absolutely necessary and is quite a 
challenge for marketers. The lack of 
cooperation and harmonisation between 
different players, as well as the lack of a 
common vision and strategy (Lajos, V., 
2014) was found among the supporters of 
medical tourism for the destination 
Romania, this also resulting from the lack 
of a unitary conception in terms of the 
development of the type of 
tourism/specific medical products. The 
diversity of supporters in tourism results 
from their very definition as “any group or 
individual who can affect or is affected by 
the achievement of a goal of a company” 
(Freeman, 1984), supporters of medical 
tourism being, next to the destination 
supporters, healthcare providers, 
institutions, insurers, advisory boards, 
special committees, associations, and 
recreation providers 
(www1.american.edu/ted/medical-
tourism.htm) – Figure 4. 

The importance of each supporter 
for the final product shows, in fact, that the 
development of medical tourism depends 
on the development of medical tourism 
companies – supporting the destination, 
such as: associations of medical tourism, 
medical travel agencies (Sobo, Herlihy & 
Bicker, 2011), brokers, including virtual 
ones (Solomon, 2011), and others, but also 
other categories of supporters whose 
interests must be known, 
organised/reorganised, prioritised and 
harmonised. At the same time, medical 
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tourism cannot develop independently, but 
only within health tourism and in a planned 
system to coordinate efforts of all 
supporters of the destination, especially in 
the case of a tourism and balneotherapy 
resort! 

The development of strategies 
envisages formulating product, price, 
distribution, promotion, staff, partnership, 
packaging and programming strategies in a 
relational manner. It must have the purpose 
of building a common structure (due to the 
multitude of tourist products in a 
destination), which can become a “range of 
products under the same brand – that of the 
destination”, in which the organisation for 
the management, and marketing of the 
destination must effectively manage all 
tourism products within it (in this case, 
considering the medical ones), forming an 
integrated concept (Cepoi, V., 2014) which 
constitutes, in fact, the main problem in the 
planning/marketing planning of a 
destination (region or country level) for 
medical tourism. Strategies developed 
must be take into account the coordinated 
interests of all supporters and unite all 
destination components within an effective 
marketing activity by creating an 
appropriate system (infrastructure, human 
resource development, product 
development, systems and technology, 
related industries), so as to satisfy and, 
moreover, exceed the expectations of 
tourists. Therefore, profile associations, 
such as the Romanian Association for 
Medical Tourism, must set goals, such as 
attracting programs and funding before 
grounding promotion strategies (e.g., 
promotion of medical tourism on all 
channels and active participation in 
international meetings aiming to promote 
medical tourism in Romania, etc.), 
distribution (e.g., raising programs to 
increase the availability of medical 
tourism, etc..) and partnership (e.g., 
contacting foreign collaborators, 
organising communication forums to 
enhance connectivity and educate patients, 

insurance companies, agencies, brokers, 
consultants and physicians, etc.). 

The next steps in the marketing 
planning for medical tourism are those 
related to budgeting, marketing programs 
and activities to control and evaluate the 
entire process, also specific to each 
destinations. 

Medical tourism development 
therefore is conditioned at destination level 
(type region or country) by strategic 
planning (including marketing planning), 
from anticipating growth trends (involving 
economic and social development on the 
interaction between various players in the 
microenvironment of the relevant 
destinations), identifying and taking 
advantage of the strengths of Romania to 
transform comparative advantages into 
supported competitive advantages, but also 
by the precise knowledge of the size and 
characteristics of the market for medical 
tourism in Romania. 

The tools above require a proactive 
strategy, implemented by organisations 
that integrate the efforts of all supporters to 
fill that/those market position(s) that the 
destination Romania has as objective! 

However, the general problems 
derived from the complexity of the 
phenomenon related to the perceived 
quality of medical tourism services are 
enhanced by specific problems, such as the 
expected degree of safety, and increased 
degree of risk (not only from the 
interaction of supporters, but also by the 
stakes of medical tourism products – 
health, integrity or even life of potential 
consumers). Also, “the sequence of 
medical tests and the interpretation of 
clinical results” in terms of a “continuum 
of medical services/benefits” – a 
responsibility of the entire value chain – 
can generate major problems in the 
collaboration, accreditation and ensuring of 
privacy and confidentiality. 

Thus, a destination “ready” with all 
the above for a successful medical tourism 
involves identifying the profitable market 
segments/niches (of course, with their deep 
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understanding), going even to the 
development of a medical tourism brand, 
and then, obviously, raising 
awareness/communicating the intended 
benefits to the target audience. Moreover, 
given that medical tourism falls into health 
tourism, maximising potential consumer 
satisfaction may have its roots in the 
consumption of tourism products resulting 
from the synergy of types of tourism, 
under the umbrella of health tourism. 

In conclusion, medical tourism in 
Romania cannot develop without the help 
of all supporters of the tourism destination, 
and can achieve competitive advantages 
only after a planned systemic approach 
which takes into account: a) balneotherapy 
tourism as a bridge to launch medical 
tourism, b) medical tourism as an 
extension of balneotherapy tourism 
creativity, or c) medical tourism as a pillar 
of health tourism. 

 
Figure 1 

Structure (levels) of the tourism product for medical tourism 
in the case of tourism and balneotherapy resorts 

 



 

 Balneo Research Journal      DOI: http://dx.doi.org/10.12680/balneo.2014.1068      Vol.5, No.3,  September 2014 
 

 

 

94

Figure 2 

Structure (levels) of the tourism product for medical tourism 
in the case of a locality 

 

 
 

 

 

 

Figure 3 

 
Dimensions of health tourism  

Source: Stăncioiu, Băltescu, Botoş, Pârgaru (2013) 
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Figure 4 

 
Map of supporters of a medical tourism destination 

Source: after Freeman, 1984; Lunt, 2011; www.american.edu 

 

 

 

 

Table 1 
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Situation of healthcare facilities in Romania 
  2010 2011 
Hospitals 503 464 
Outpatient clinics integrated in hospitals and specialised outpatient 
clinics 

472 414 

Polyclinics 311 262 
Medical clinics 204 187 
Healthcare centres 40 18 
Mental health centres 86 86 
TB sanatoria  4 2 
Balneotherapy sanatoria  9 9 
Preventoria 4 2 
Health and social units 68 64 
Diagnostic and treatment centres 26 29 
Specialised medical centres 188 221 
General medicine practices 1000 990 
Medical practices in schools 1235 1312 
Medical practices for students 52 54 
Family medicine practices 1117

0 
11211 

Medical firms 110 118 
Dental practices  1203

6 
12613 

Dental practices in schools  424 433 
Dental practices for students 29 28 
Dental firms 159 171 
Specialised medical practices 8870 9452 
Specialised medical firms 218 226 
Pharmacies 6682 6969 
Pharmaceutical locations 1244 1324 
Pharmaceutical warehouses 317 286 
Nurseries 289 295 
Medical laboratories 2978 3008 
Dental laboratories 2209 2227 
Blood establishments 41 41 
Other types of medical practices  662 541 

Source: National Institute of Statistics, www.insse.ro, accessed on March 18, 2014 
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Table 2 

Situation of healthcare professionals in Romania 
  2010 2011 

Physicians  52204 52541 
of which: women 36151 36261 
Inhabitants per physician  411 406 
Physicians per 10,000 inhabitants 24.4 24,6 
Dentists  12990 13355 
of which: women 8381 8720 
Inhabitants per dentist 1650 1599 
Dentists per 10,000 inhabitants 6.1 6,3 
Pharmacists  13624 14575 
of which: women 12410 13132 
Inhabitants per pharmacist  1573 1465 
Pharmacists per 10,000 inhabitants 6.4 6,8 
Junior medical staff  12665

6 
125992 

of which: women 11535
2 

114812 

Inhabitants per junior staff member 169 169 
Junior staff member per 10,000 inhabitants 59.1 59,0 
Junior staff per physician 2.4 2.4 
Auxiliary medical staff 62838 60130 
of which: women 52982 50255 

Source: National Institute of Statistics, www.insse.ro, accessed on March 18, 2014 
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Abstract 
Breast cancer is a major public health issue. However, it is usually diagnosed when 

already at an advanced stage. 
In developed countries, the mortality rate can be lowered through mammography 

screening so long as there is an infrastructure, funds and possibilities to allow the enforcement 
of specialty treatment. Such a program and good compliance to treatment can lower the 
mortality rate by up to 20% in women over 50 years of age.  

It is compulsory that the malignity of the pathology is established prior to treatment in 
order for discussions regarding the tests required for establishing the pretreatment and therapy 
alternatives to be possible. Similarly to the other therapy options (surgery, chemotherapy, 
radiotherapy, hormone therapy, targeted therapy, etc.), medical rehabilitation plays an 
important role in establishing the patient’s body function and quality of life. 
Keywords: breast cancer, physiotherapy, indications, contraindications 
 
 

Incidence: 
In Romania, this is the most 

frequently encountered malignant tumor in 
women with approximately 4,200 new 
cases and 2,500 deaths registered every 
year. The numbers are expected to increase 
even further, but it must be noted that the 
mortality rate has stagnated at 60-70% over 
the past 20 years. [1, 2, 3, 4] 

 
The importance of physiotherapy: 

The course of treatment is 
established based on the stage of the 
disease and the associated defects and can 
consist of one or a combination of the 
following methods: surgery, chemotherapy, 
radiotherapy, hormone therapy, targeted 
therapy, medical rehabilitation, etc. 

Postoperative management – It is 
very important that the therapist makes 
contact with the patient shortly after 
surgery for the latter to acquire the self-
care steps as rapidly as possible. 

Such surgical interventions are 
associated with short hospitalization times, 
so the therapist should make contact with 
the patient the following day and highlight 

the importance of preventing 
complications, disabilities and 
postoperative function limitations (lung 
complications, upper limb lymphedema, 
mobility impairment, etc.). 

The main objectives of medical 
rehabilitation include: pain management – 
frequently neuropathic or secondary to 
chemotherapy or post-mastectomy, 
improved scapulohumeral mobility, 
improved muscle strength, lymphedema 
reduction, ADL resumption, playing an 
important role in establishing the patient’s 
body function and quality of life. 

Physical medicine and 
rehabilitation programs improve the 
quality of life by reducing fatigue, 
increasing physical functionality and 
improving pain or dyspnea. 

A relevant number of studies were 
conducted between 2001 and 2011 to 
identify general principles regarding the 
rehabilitation of patients diagnosed with 
breast cancer. One of the basic principles 
addresses the rehabilitation of the upper 
limb. 
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Postoperative complications that require 
rehabilitation techniques: 

• Lung complications or immediate 
or late blood flow complications 

• Upper limb lymphedema 
• Upper extremity mobility 

impairment 
• Defective posture alignment 
• Reduced muscle strength and 

function of the upper extremity 
• Fatigue and low physical endurance  
• Emotional and social adaptation 

difficulties [5]  
Objectives of the medical rehabilitation 
program: 
� The correction of functional 

deficiencies signaled during ADL 
(activities of daily living) – 
driving, sleeping, child care, 
posture deformation correction. 

 
In the short run, a significant 

reduction of the motor area of the 
shoulder can be identified after a period of 
2-3 months after the mastectomy. [6] In 
the long run, a reduction of the motor area 
of the shoulder can occur in 28% of cases 
after a period of 1 year after the 
mastectomy and a significant decrease in 
muscle strength required for shoulder 
flexion and abduction after a period of 15 
months after the mastectomy. [7] 
 
I. Exercise therapy (Kinetotherapy): 
Objectives: 

1. Preparing the patient for 
postoperative self-management. 

2. The prevention of postoperative 
lung complications and 
thromboembolism: Deep breathing 
exercises with special emphasis on 
maximum inspiratory flows and 
efficient coughing. Flexion 
exercises for the lower limb. 

3. The prevention or minimization of 
the risk of postoperative 
lymphedema: Elevation of affected 
extremities on pillows (at a 30-
degree angle) while the patient is 
sitting on a bed or chair. The 

application of bandages around the 
affected arm or that of elastic 
compression bandages. The 
elevation of the affected arm. 
Exercises designed to increase the 
amplitude of movement. The 
avoidance of upper limb 
immobilization. 

4. The reduction of the degree of 
lymphedema if or when it occurs: 
Daily use of the pneumatic 
compression pump followed by 
wrapping of the upper limb. 
Permanent elevation of the entire 
upper limb when the patient is at 
ease. Continuous wrapping of the 
upper limb in non-elastic or 
partially elastic compression 
bandages (whether the patient is 
active or at ease). Manual 
lymphatic drainage massage. Daily 
routines for lymphedema reduction. 
Use of compression bandages after 
the routine for lymphedema 
reduction and stabilization. Careful 
nursing of the tegument.  

5. The prevention of posture 
deformation: Preparation regarding 
the correct position in bed with the 
central and symmetrical positioning 
of the shoulders in relation to the 
trunk prior to surgery or on the 
same day. Posture 
acknowledgement training: 
encouraging the patient to adopt a 
correct position in order to avoid an 
abnormal shoulder position. 
Posture exercises with a focus on 
scapular retraction exercises.  

6. The prevention of blood pressure 
problems and cervical muscle 
contraction or retraction: Exercises 
designed to increase the amplitude 
of movement in the cervical area 
and relaxation. Shoulder elevation 
and rotation exercises. Soft 
massage at the level of the cervical 
muscles.  

7. The prevention of joint stiffness in 
the upper extremity: Exercises 
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designed to increase the amplitude 
of movement at the level of the 
shoulders, elbows and hands. The 
routine must be initiated as soon 
after surgery as possible. It can also 
be initiated in the presence of 
drainage tubes, but maximum 
attention is required. Once the 
incision has healed, stretching 
exercises can be conducted at 
shoulder level. 

8. The recovery of muscle strength 
and upper limb function: Low-
intensity isometric exercises at 
shoulder level initiated on 
postoperative day 1 or 2. 
Resistance exercises conducted 
with lightweights or partially 
elastic materials which act on the 
scapular or glenohumeral muscles. 
Scapular or glenohumeral 
stabilization through exercises 
conducted in orthostatic position, 
hands pressed against the wall or 
table. Use of affected limb for low-
intensity daily activities.  

9. Increasing the patient’s effort 
tolerance, well-being and thus 
reducing fatigue: Low-intensity 
aerobic exercises such as aerobics 
or gait. 

10. The provision of information 
regarding the patient’s resources, 
provision of support from the 
family and her continuous 
education. 

Precautions: The shoulder exercises must 
be conducted at an elevation angle of up to 
90 degrees until after the removal of the 
drainage tubes. The stitches and incisions 
must be monitored carefully during 
exercise. The difficulty of exercises must 
be increased gradually and very slowly, 
especially if the patient undergoes adjuvant 
therapy. [5] 
Clinical guideline recommendations for 
the upper limb: 

The function of both upper limbs 
must be evaluated prior to surgery in 
order to have a point of comparison. 

Exercise therapy (Kinetotherapy) must be 
initiated on postoperative day 1. A mild 
routine should be conducted starting 
postoperative week 1. The active 
exercises can be initiated after a period of 
1 week after surgery, once the drainage 
tubes have been removed. It is 
recommended that they be continued for a 
period of 6-8 weeks until the full range of 
motion of the upper limb has been 
restored. The patient must be trained to 
massage the scarred area herself. The 
postoperative clinical assessment should 
be regulated within a year after surgery. 
[5] 

Progressive resistance exercises 
can be conducted using lightweights (0.5-
1 kg) between postoperative weeks 4 and 
6. It is important to provide careful 
nursing, a proper hygiene of the upper 
limb and avoid trauma in order to 
minimize the risk of infection and 
lymphedema.  

It is important for the patient to 
maintain an optimal level of activity after 
surgery, initiate a resistance exercise 
routine and conduct average-intensity 
exercises for 30 minutes on a number of 
days per week. This routine should also 
include exercise therapy (Kinetotherapy) 
and occupational therapy.  

The physical routine must be 
established according to the patient’s 
gender, age and type of cancer, among 
others. Also, the intensity and duration of 
the exercises should be set low initially 
and then increased gradually.  

Studies have also revealed that 
physical exercise lowers the risk of 
femoral neck fracture, probably by 
lowering the risk of falls. However, it has 
a low effect in terms of mineral bone 
density preservation. The routine must be 
conducted on a daily basis with at least 30 
minutes of moderate physical activity 
included.  

Tai chi, physical therapy and 
dancing are considered good options to 
improve balance and prevent falls. 
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Studies have demonstrated that 
physical activity is mainly associated with 
an improved quality of life at both 
physical and functional levels. A 
combination between physical activity 
and cognitive-behavioral therapy can 
determine a significant improvement in 
the patient’s quality of life. The results of 
the physical exercise programs become 
visible within a short period of time after 
the initiation of the program. In the long 
run, better results can be obtained by 
combining physical exercise and 
psychological therapy. A comparative 
study demonstrated the long-term benefits 
of physical exercise on the well-being of 
breast cancer patients as well as the 
beneficial effects of a program that 
combines physical exercise and cognitive-
behavioral therapy. [8] Two different 
studies have emphasized the importance 
of long-term physical exercise in 
improving the quality of life of breast 
cancer patients. The studies conducted by 
Milne et al. (2008) revealed a significant 
improvement in the quality of life of the 
participants after following a 12-week 
program consisting of combined aerobic 
and resistance exercises. Daley et al. 
(2007) highlighted the beneficial effect of 
an 8-week program involving regular 
physical exercise on breast cancer 
patients. A significant improvement in 
their overall mobility could be noticed 
upon every assessment. 

Recent (randomized and controlled) 
trials have demonstrated that upper limb 
exercises do not influence the occurrence 
or increase in volume of lymphedemas. 

The intense activity of the upper 
limb affected after surgery or axillary 
dissection does not appear to have any 
influence on the development or 
occurrence of lymphedemas. [9, 10, 11, 
12] 

A recent study conducted by 
Torres Lacomba et al. compared the 
benefits of medical rehabilitation 
associated with medical education 
initiated between postoperative days 3 and 

5 and those of medical education only. 
The medical rehabilitation techniques 
included manual lymphatic drainage, 
stretching exercises, resistance exercises 
and the treatment of axillary web 
syndrome (AWS), in the event of its 
occurrence. The study revealed a tight 
connection between the axillary web 
syndrome, the increased risk of 
lymphedema and the possibility to prevent 
it through the early initiation of recovery 
therapy. Research is still being conducted 
at present to identify the therapy 
components that can treat postoperative 
complications and the benefits of manual 
therapy in the immediate postoperative 
period. [13] 

Chemotherapy can trigger the 
development of peripheral neuropathies. 
According to various studies, TENS 
(Transcutaneous Electrical Nerve 
Stimulation), acupuncture, exercise 
therapy (Kinetotherapy) and occupational 
therapy can all be used in these cases, 
along with therapeutic interventions and 
medical education. 

Three minor studies conducted on 
patients who performed progressive 
resistance and stretching exercises (loading 
the muscles antagonist to those affected by 
neuropathy) showed a significant 
improvement in function, action and nerve 
conduction velocity of the peroneal and 
sural nerve in peripheral neuropathy and 
muscle dystrophy treatment. The 
physiotherapist must insist on muscle 
toning exercises with or without the 
association of bio-feedback techniques, 
proprioception facilitation or stimulation. 
Braces are useful for the consolidation of 
stability and security in patients with motor 
deficiencies (they protect and stabilize the 
joints controlled by weak muscles, 
maintain the joints in functional positions 
and complete the motor function that has 
been lost). [14] 
 
II. Alternative methods: 

Acupuncture is another alternative 
treatment method. A case study conducted 
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on a small number of patients revealed that 
this treatment method led to improved 
sensitive and motor functions, as well 
lower doses of analgesics being given. No 
side effects were noticed. [14] 

 
III. Electrotherapy: 

LASER (light amplification by 
stimulated emission of radiation) treatment 
and electric stimulation are not 
recommended during the immediate 
postoperative period and in the proximity 
of the neoplasm, based on the 
insufficiency of clinical data to support 
their use. [5] 

TYPE OF PROCEDURE RECOMMENDATION 

CONTINUOUS LOCALLY CONTRAINDICATED in 
cases of suspected or proven malignity and 
in patients with a breast cancer history in 
the past 5 years presenting with pain 
without the precise etiology being identified 

 

ULTRASOUND 

PULSATILE LOCALLY CONTRAINDICATED in 
cases of suspected or proven malignity and 
in patients with a breast cancer history in 
the past 5 years presenting with pain 
without the precise etiology being identified 

TENS LOCALLY CONTRAINDICATED in 
cases of suspected or proven malignity, it 
can be used for pain management purposes 
in patients undergoing palliative care. 
However, the antialgic effect may conceal 
the first signs of metastasis. 

NMES LOCALLY CONTRAINDICATED in 
cases of suspected or proven malignity, it 
can improve the quality of life in terminal 
patients 

 

ELECTRICAL 
STIMULATION 

HVPC LOCALLY CONTRAINDICATED in 
cases of suspected or proven malignity and 
in patients with a breast cancer history in 
the past 5 years presenting with pain 
without the precise etiology being identified 

LLLT LIGHT LOCALLY CONTRAINDICATED in 
cases of suspected or proven malignity and 
in patients with a breast cancer history in 
the past 5 years presenting with pain 
without the precise etiology being identified 

THERMAL SWT (>30-40 WATTS) LOCALLY CONTRAINDICATED in 
cases of suspected or proven malignity 

NON-THERMAL SWT (<34 WATTS) LOCALLY CONTRAINDICATED in 
cases of suspected or proven malignity 

ABBREVIATIONS: TENS (TRANSCUTANEOUS ELECTRICAL NERVE STIMULATION), 
NMES (NEUROMUSCULAR ELECTRICAL STIMULATION), HVPC (HIGH-VOLTAGE 
PULSED CURRENT), LLLT (LOW-LEVEL LASER THERAPY-NON COHERENT LIGHT), 
SWT (SHORT WAVE TERAPY) 
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Continuous ultrasound therapy can 
generate perceivable heat at tissue level 
whereas its pulsatile counterpart does not 
usually cause this reaction; HPVC – high-
voltage pulsed current (it is used for the 
stimulation of chronic injury healing and 
applied at sensory or subsensory 
stimulation level); NMES – neuromuscular 
electrical stimulation (it uses the 
stimulation parameters required to generate 
a tetanic contraction of the muscles); 
TENS – transcutaneous electrical nerve 
stimulation (it is applied at sensory level 
and produces a paresthetic sensation with 
the purpose of triggering analgesia or 
hypoanalgesia); LLLT – low-level laser 
therapy (<500 mV – it involves all lasers 
and non-coherent light sources belonging 
to Class II and Class III); SWT – short 
wave therapy (in thermal doses, it 
generates perceivable heat at tissue level, 
increasing their temperature by a minimum 
of 1 degree Celsius; in non-thermal doses, 
it does not generate perceivable heat at 
tissue level, but may increase their 
temperature). [15, 
16,17,18,19,20,21,22,23,24,25,26,27,28,29
,30,31,32,33,34,35,36,37,38,39] 

 
IV. Hydrotherapy:  

Hydrotherapy constitutes a 
comprehensive approach to physical 
exercise in water designed to increase 
strength, flexibility, resistance, blood flow 
and muscle relaxation. 

Water based exercise is not 
contraindicated. However, sauna and 
thermotherapy are not recommended. 
Underwater showers and compressed air 
baths can be recommended, while peloids 
are recommended for distant affections 
(e.g. knee or hip disorders). [8] 
 
V. Thermotherapy: 
Thermotherapy involves hot compresses, 
wax and other artificial heating agents 
which can increase tissue temperature to a 
depth of 3 cm. [15] 
Microwaves and thermotherapy are not 
recommended during the immediate 

postoperative period and in the proximity 
of the neoplasm. [5] 
 
VI. Cryotherapy: 
 

CRYOTHERAPY RECOMMENDED  
 
Cryotherapy involves cold compresses, ice 
packs, ice baths, ice massaging, etc. 
[15,40] 
 
Conclusion: 

 
It has been demonstrated that 

medical rehabilitation does not affect the 
evolution of breast cancer and takes into 
consideration the TNM (tumor, lymph 
nodes, metastasis) classification. 

Its main objectives include pain 
management – frequently neuropathic or 
secondary to chemotherapy or post-
mastectomy, improved scapulohumeral 
mobility, improved muscle strength, 
lymphedema reduction, ADL resumption, 
etc. 

Numerous recent studies have 
demonstrated the major utility of 
physiotherapy and the need to initiate it as 
soon after surgery as possible. 

Recent studies have demonstrated 
the importance of early exercise therapy 
(Kinetotherapy) initiation in improving the 
quality of life by reducing fatigue, 
increasing physical functionality and 
improving pain or dyspnea. 

Based on a large body of evidence 
published in recent years, including 
randomized trials and systematic reviews, 
there is an urgent need for updating the 
guidelines on upper extremity 
musculoskeletal impairments and 

THERMOTHERAPY (hot compresses, wax 
and other artificial heating agents) 

LOCALLY CONTRAINDICATED in cases of 
suspected or proven malignity and in patients 
with a breast cancer history in the past 5 years 
presenting with pain without the precise 
etiology being identified 
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lymphedema. Furthermore, additional 
research is needed to provide an evidence 
base for developing rehabilitation 
guidelines on the management of other 
impairments identified in the prospective 
surveillance model, e.g. arthralgia. 

To conclude: “Learning to live with 
cancer is an art, not a science. Each person 
must find her own way, in her own style. 
What is important to realize is that a way 
can be found regardless of the 
circumstances and prospects.” Jane Brody 
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Abstract 

The most common reason for which oncological patients come in the rehabilitation 
clinics, is pain. This can have various etiologies which are related or not  to the neoplasia. In 
both cases, pharmacotherapy and the physical-kinetic-therapy should be individualized. Over 
the time, the therapeutic approach for these patients varied due to the fear of not harming. 
Nowadays, we can count on a few studies when applying various medical treatments and 
physical-kinetic modalities. An interdisciplinary team should collaborate to treat the pain 
during the course of illness of an oncological patient. The availability of professionals from 
major disciplines is essential to offering comprehensive care. 

However, each specialist must know their medical field in order to give the patient the 
best treatment. Thus, doctors in other specialties than physical medicine and rehabilitation 
should provide a more accurate diagnosis of neoplasia as co-present diseases, so the 
rehabilitation doctors to prescribe proper physical-kinetic procedures and rehabilitation 
modalities. 
Keywords: pain, neoplasia, rehabilitation 
 

Introduction 
The pain in cancer patients, 

although common is not easy to treat as it 
requires a wide range of analgesic drugs, 
from non opioid ones to morphine 
derivatives. Interventional techniques as: 
nerve blockade or intrathecal 
administration associated with systemic 
medication are being used in 10% of cases 
[1].   In cancer patients, the classification of 
pain is very important for the symptomatic 
treatment.  

 
The pain can be due to the presence 

of neoplasia/treatment of neoplasia, or not.  
Chemotherapy is associated with 
neurotoxicity and peripheral 
polyneuropathy (PNP). The latter occurs in 
70-100% of patients treated with 
chemotherapy agents administered in large 
doses and in 12% of patients treated with 
chemotherapy agents administered in 
minimum doses. [2] 

Many patients with cancer, 
particularly those with advanced or 
metastatic disease, have increased levels of 
pain. [3] 

 
Osteonecrosis and reduced bone 

mineral density are common among 
patients with cancer. Both cancer and 
cancer treatments increase the risk for 
developing osteonecrosis in a variety of 
locations, including proximal or distal 
femur, proximal humerus, jaw, and 
metatarsals. [4] 

 
New-onset pain and decreased 

weight-bearing ability should alert 
therapists to the possibility of 
osteonecrosis; however, this condition is 
not always symptomatic. [5] 

 
Both radiation and chemotherapy 

can alter the structure and function of the 
central nervous system and may result in 
impaired mental function in patients during 
or following treatment for their cancer. [6] 

 
Emotional functions also may 

affect the ability of a patient to participate 
in the physical therapy intervention. A tool 
that has been used to evaluate emotional 
functions in patients with cancer is the 
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Profile of Mood States. This self-report 
instrument is easy to use and may provide 
insight into our patient's ability to respond 
to and participate in a physical therapy 
program. [7] 

 
Pharmacotherapy is associated with 

the use of opioid and/or non opioid and 
adjuvant analgesics, the latter being 
divided into 3 groups: antidepressants (e.g. 
amitriptyline, venlafaxine, duloxetine), 
anticonvulsants (e.g. sodium valproate, 
phenytoin, carbamazepine) and local 
anesthetics (e.g. lidocaine) [8]. The 
guidelines have decided gabapentin (a 
medicine used in antiepileptic treatments) 
as the first medicine to be used. [9] 

 
Capsaicin is another method used 

to treat pain, one which has not been 
studied on oncological patients. Studies on 
capsaicin have been conducted within the 
treatment in diabetic patients. However, 
the results were inconclusive and therefore 
this course of treatment is not 
recommended at present. [10] 
 

If the pain is due to nerve 
compression steroids should be considered. 
There is evidence that I.V. Lidocaine and 
its oral correspondent, Mexiletine, 
constitute a more effective method to 
reduce neuropathic pain than placebo in 
adult oncological patients and can alleviate 
the pain in selected patients [11]. There 
may be two or more pain etiologies in one 
oncological patient. The treatment method 
may come with relative or absolute 
contraindications regarding the oncological 
etiology (e.g. vitamin supplements). 
 
Are vitamins beneficial or increase the 
risk? 
 

B vitamins interfere with cell 
metabolism (whether healthy or affected 
by neoplasia). Vitamin B1 (thiamine) is a 
coenzyme involved in the carbohydrate 
metabolism and the nervous function; 
vitamin B2 (riboflavin) and B3 (niacin) are 

coenzymes integrated in the cycle of citric 
acid, the metabolism of fat acids and the 
transportation of electrons. Vitamin B12 is 
a coenzyme involved in the metabolism of 
folic acid and the nervous function. Folic 
acid is a coenzyme involved in the 
synthesis of DNA and RNA acids. 

The intake of vitamin B6 lowers 
the risk of developing colorectal cancer 
[12]. 

A study conducted on vitamins B6 
and B12 in Finland revealed a significantly 
lower risk of developing a pulmonary 
neoplasm in patients with high vitamin B6 
levels. Therefore, vitamin B6 plays a 
protective role against pulmonary 
neoplasms as well [13]. 
 
Treatment of oncological patients. 
Studies conducted on physical 
procedures 
Objectives: 
 
Pain management 
Maintaining or improving joint mobility 
Maintaining or improving muscular force 
Gait training 
Easing the performance of activities of 
daily living (ADL) 
Improving life quality 

 
Transcutaneous electrical stimulation 

(TENS) is the physical procedure most 
frequently used in the treatment of pain 
regardless of the etiology. No studies on 
TENS have been conducted on patients 
presenting with neoplasia. A study 
revealed an improvement of the numb 
sensation, stinging pain and allodynia 
associated with modifications in the 
perception of vibrations and temperature 
and a reduction of the pain threshold by 
means of TENS therapy. Another study 
revealed that high-frequency muscle 
stimulation is more effective than TENS as 
far as the improvement of pain evaluation 
scores and peripheral neuropathy symptom 
evaluation are concerned. However, both 
proved effective in the alleviation of 
symptoms. No risks regarding the 
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application of TENS therapy in patients 
presenting with neoplasia have been 
reported [10].  
 

LASER light radiation therapy is also 
an option, depending on the case particular 
features. This treatment is associated with 
the fewest relative or absolute 
contraindications. No studies that advise 
against the use of  LASER therapy in 
oncological patients have been found. 
Both therapies are locally contraindicated. 
 

Hydrogymnastics in a pool at a 
neutral temperature of 35-37° C +/- herbs. 
This technique causes an improvement in 
the central and peripheral blood flow and 
stimulates the cardiorespiratory capacity. 
Demonstrated effects include the increase 
of the nerve sensitivity threshold and the 
stimulation of the metabolism [14].  
 

No studies advising against 
hydrotherapy in patients presenting with 
neoplasia are known at present! 
 

Thermal and electrotherapy are 
avoided on account of their stimulation of 
the blood flow and cell metabolism 
(healthy cells and by analogy, cells 
possibly affected by neoplasia). Precaution 
is recommended despite the absence of 
studies to demonstrate any possible 
negative effects. The absence of studies 
explains the fact that these therapeutic 
methods are associated with relative 
contraindications rather than with noticed 
harmful effects. 
 

Occupational therapy improves fine 
movements and the reeducate perception. 
It uses vibrating platforms and balance 
systems as support devices. Occupational 
therapists evaluate patients' ability to carry 
out tasks related to self-care, including 
activities of daily living (ADLs), such as 
dressing, bathing, meal preparation, and 
homemaking. These professionals also 
assist patients to increase ability to perform 
ADLs, including the use of compensatory 

techniques and adaptive equipment. In 
addition, occupational therapists evaluate 
home environments for potential 
modification, and they provide instruction 
in driving with adaptive devices. They 
implement interventions to promote upper-
extremity ROM, strength, endurance, and 
coordination [15]. 

 
Kinetotherapy is applied in parallel 

with the training in compensatory 
strategies and the proper use of support 
devices and ortheses with the purpose of 
obtaining maximum autonomy during 
occupational and physical therapy. Motor 
deficiency is a common complication 
associated with neuropathy in oncological 
patients. They can benefit from 
kinetotherapy (but the intensity and 
duration must be correlated with the 
patient’s condition). Self care is sought in 
intermediary/advanced stages. 
 

Compensatory strategies are 
applied as support for orthostatism, 
transfers or ambulation. Stimulation and 
energy preservation strategies can also be 
useful in patients dealing with severe 
fatigue. The patient is taught to adjust their 
posture and alter their biomechanics in 
order to maximize their strength and 
preserve their muscle groups. 
 

Stretching is used for the 
antagonists of the muscles affected. 
Ortheses can also be used to maintain 
posture. Also within kinetotherapy, 
physiotherapists must insist on muscle 
toning exercises with or without the 
association of bio-feedback techniques, 
proprioception facilitation or stimulation. 
 

Gait training is conducted using 
walking devices if the pain or muscular 
deficiency does not allow orthostatism or 
ambulation. 

 
The majority of development 

groups extrapolated their results starting 
from studies on non-oncological patients in 
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order to formulate recommendations. 
Therefore, these guides do not provide 
solutions to important situations, such as 
altered kinetics and side effects in these 
patients.  
 

The supply of proper support 
devices is critical for the therapy to be 
successful. There are no studies related to 
the utilization of support devices in 
patients presenting with neoplasia. 
However, two non-randomized trials have 
been conducted on the use of canes and 
ortheses in diabetic patients. These devices 
proved efficient in the prevention of falls, 
improvement of balance and 
proprioception [10]. 
 

Acupuncture is another alternative 
treatment method.  

 
While there is no cure for 

lymphedema, the condition can be 
managed through a combination of early 
detection, clinical treatment, education, 
and home management. In the early stages 
of lymphedema, when very mild swelling 
is present, the condition is managed by 
compression garment wear, exercise, and 
elevation. If the condition progresses, 
physical therapist management may 
include:  

• Manual lymph drainage (to help 
improve the flow of lymph from the 
affected arm or leg) 

• Compression garment wear 
following lymphatic drainage.  

• Skin care (such as cleaning the skin 
of the arm or leg daily and moisten with 
lotion).  

• Exercise to improve cardiovascular 
health and help decrease swelling in some 
cases.  

• Patient education (proper diet to 
decrease fluid retention; how to avoid 
injury/ infection).  

• Garment fitting [16]. 
  
 
 

Patients and their families often have a 
number of psychological and adjustment 
issues related to the illness, its treatment, 
and its resulting disabilities. The 
psychologist assesses and treats patients to 
help them manage their cancer-related 
psychological distress. As a member of the 
rehabilitation team, the psychologist assists 
other team members when psychological 
issues, either in patients or their family 
members, complicate efforts to provide 
effective therapy. The goal of consulting 
the psychologist is to maximize the benefit 
the patient derives from rehabilitation [15]. 
 

A Danish study determined that 
compared with the general population, a 
greater percentage of individuals who have 
been diagnosed with cancer are 
hospitalized for depression. According to 
the report, which investigated depression-
related hospitalizations occurring between 
1973 and 2003, the relative risk for 
depression in the first year after an 
individual had been diagnosed with cancer 
ranged from 1.16 (in women with 
colorectal cancer) to 3.08 (in men who had 
been diagnosed with brain cancer). The 
authors concluded that depression must be 
recognized early and treated effectively in 
persons who have been diagnosed with 
cancer in order to avoid the need to 
hospitalize these individuals for depression 
[15]. 
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ABSTRACT: Medicinal plants are widely used for therapy of various diseases and 
disorders due to presence of various bioactive phytochemicals. Among the studied 
phytochemicals polyphenol content was higher (16.7 ± 0.7 g/100g in C. tamala and 6.7 ± 0.61 
g/100g in A. marmelos) and flavonoids content was lower in both plants (1.0 ± 1.01 g/100g 
and 0.9 ± 0.25 g/100g in C. tamala and A. marmelos respectively). Leaf extract of both plant 
were effective against S. aureus and P. mirabilis (6-10 mm ZOI and 100% inhibition at 
0.25mg-5mg of leaf extracts in agar disk diffusion and broth dilution method respectively) 
and the leaf extract of both plant possess high antioxidant activity, 0.9% and 0.2% at 5µg/mL 
concentration 4% and 7% at 100 µg/mL concentration of A. marmelos and C. tamala leaf 
extracts respectively. Aqueous leaf extract of both the plants did not show cytotoxicity by 
haemolysis at 0.2 mg/mL-1mg/mL concentration. 

Key -words: Phytochemical, disease, pathogenic, antioxidant, haemolytic. 
 

Introduction  
Infectious diseases are caused by 

pathogenic microorganisms such as 
Staphylococcus aureus and Proteus 

mirabilis are and are transmitted from one 
host to another via vectors [1].  S. aureus 

causes infection of wounds; urinary tract and 
P. mirabilis cause urethitis, cystitis, 
pyelonephritis, prostatitis and pneumonia 
[2]. 

Free radicals ROS and NOS (Reactive 
oxygen species and Reactive Nitrogen 
Species) are constantly formed in the human 
body but their excessive  production  during  
diseases and  tissue injuries  causes 
oxidative stress by hampering nucleic acids, 
lipids, and proteins, which ultimately leads 
to cellular cell death [3] which in turns in 
leads to various disorders like, Parkinson’s 
disease,  Allergic encephalomyelitis, 
Occular hemorrhage, Atherosclerosis, 
Keshan disease, Autoimmune nephrotic 
syndromes, endotoxin liver injury,  
diabetogenic actions of alloxan, aging and 
cancer [4,5]. 

Medicinal plants contain wide variety of 
secondary metabolites such as tannins, 
terpenoids, alkaloids and flavonoids, which 

are associated with antioxidant and other 
medicinal properties against various disease 
and disorders [6] but plant saponins are 
associated with haemolysis and saponins are 
also used  as adjuvant in vaccination [7].  

Aegle marmelos commonly known as 
bael, belonging to the family rutaceae and 
Cinnamomum tamala belonging to family 
lauraceae have been tested against the 
pathogenic bacteria and .These plants are 
frequently used as natural antioxidant and 
medicine for treatment of various diseases 
and disorders such as wounds, urinary tract 
infection, urethitis, cystitis, pyelonephritis, 
prostatitis and pneumonia [8-10]. 

The present study is an attempt to 
evaluate the phytochemical screening, 
antipathogenic efficacy against S. aureus 
and P. mirabilis, total antioxidant capacity 
and cytoxicity of leaf extract of C. tamala 

and A. marmelos. 

 
Materials and methods 
Collection of Plant material:  
The fresh and tender leaves were 

collected, dried in a shade under room 
temperature for six to seven days and then 
crushed into coarse powdery substance by 
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using electric grinder. The coarse powdery 
substance was dried again and was then 
sieved to get fine powder using the fine 
plastic sieve, which was then stored in an air 
tight bottle in the laboratory until required 
[11]. 

Extract preparation:  
50 g of the sieved powder was weighed 

accurately and subjected to extraction in a 
soxhlet apparatus at room temperature using 
~350 mL methanol and distilled water 
separately. The extract obtained was filtered, 
concentrated after dryness in rotary flash 
evaporator maintained at 45ºc., percentage 
yield of each extract was calculated and the 
dried extract was stored in air tight 
containers at room temperature for further 
studies [11]. 

Phytochemical screening:  
Total phenol was determined by Folin-

Ciocalteau reagent, following Ramamoorthy 
and Bono [12]. Tannins were quantified as 
stated in the Quality control methods for 
medicinal plant materials [7]. Aluminium 
chloride colorimetric method was used with 
some modifications to determine flavonoids 
content [13]. Alkaloid was determined by 
the method used by Helrich [14]. Saponin 
content was determined following Obdona 
and Ochuko [15]. The details have been 
described elsewhere Kumar et al. [16, 17]. 

Anti-bacterial analysis:  
Antibacterial efficacy of methanolic leaf 

extract of    C. tamala and A. marmelos was 
carried out against Proteus mirabilis (MTCC 
1249) and Staphylococcus aureus (MTCC 
3160). In  agar disk diffusion method 
comparing with standard antibiotic 
Gentamycin following Threlfall et al. [18] 
and by broth dilution method as proposed by 
Walker [19]. The details have been 
described elsewhere Kumae et al. [20]. 

Anioxidant assay: 
Total antioxidant capacity of aqueous 

extract was determined 
spectrophotometrically and expressed as 
equivalent to ascorbic acid. Butylated 
hydroxy anisole (BHA) was used as 
reference standard [21]. The details have 
been described elsewhere Kumar et al. [22]. 

Cytoxicity:  
Hemolytic activity of the aqueous leaf 

extract was determined using goat blood. An 
erythrocyte suspension was prepared by 
adding 5% (by volume) of sodium citrate 
(36.5 g/L) to fresh blood and centrifuged at 
1000 rpm for 5 min to separate the 
erythrocytes. 2% erythrocyte suspension was 
prepared by adding 49 mL phosphate buffer 
(pH 7.4) to 1 mL packed erythrocytes. Serial 
dilution of plant extracts were prepared 
using phosphate buffer. 1 ml of citrated 
blood was mixed with equal volume of 
diluted plant extracts and the volume was 
adjusted to 5 mL by phosphate buffer. The 
mixture was allowed to stand for 20 minutes 
at room temperature and O. D. was 
measured spectrophotometrically at 540 nm 
[7, 23]. 

 
Results and discussion 
Phytochemical screening:  
The results of phytochemical analysis of 

the leaf samples of C. tamala and A. 

marmelos are presented in Figure - 1. The 
result revealed that polyphenols is highest 
(16.7 ± 0.7 g/100g and 6.7 ± 0.61 g/100g in 
C. tamala and A. marmelos respectively) and 
flavonoids occur in lowest quantity (1.0 ± 
1.01 g/100g and 0.9 ± 0.25 g/100g in C. 

tamala and A. marmelos respectively) 
among all the studied phytochemicals. 
Kumar et al. [16], reported 6.13±0.13 
g/100g tannin, 2.09± 0.17 g/100g saponin, 
2.1±0.21 g/100g flavonoids, 0.13±0.1 
g/100g poly phenols in A. vasica. Dandapat 
et al. [10] also reported 1.38±0.5 g/100g 
tannin, 4.5±0.63 g/100g saponin, 0.65±0.2 
g/100g flavonoid, 1.73 ± 0.4 g/100g 
polyphenol and 2.6 ± 0.5 g/100g alkaloid in 
T. cordifolia.  Phytochemical composition of 
A. marmelos and C. tamala have found in 
higher concentration than most of the 
studied plants. Tannin acts as an 
antibacterial substance by destabilization of 
cytoplasmic and plasma membranes, 
inhibition of extracellular microbial enzymes 
and metabolisms, and deprivation of the 
substrate required for microbial growth [25] 
or by inactivate microbial adhesions, 
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enzymes, cell envelope transport proteins, 
and mineral uptake due to presence of 
hydroxyl (-OH) groups which posses 
toxicity to microorganisms [26]. The tannins 
also exert a direct protective effect against 
oxidative stress-induced cell death [27]. 
Saponins inhibit microbial growth by 
inhibiting DNA dependent RNA synthesis in 
saponine treated host [28] and are directly 
associated with antioxidant activities on 
serum lipids [29]. Flavonoids prevent 
cellular injury by direct scavenging of free 
radicals and inhibit carcinogenesis [30] and 

suppress bacterial growth by inhibiting 
action of several enzymes, chelate certain 
metal cations, affect protein phosphorylation 
[31]. Alkaloids posses anti-oxidizing effects, 
thus reduces the nitrate generation which is 
useful for protein synthesis, suppresses the 
transfer of sucrose from stomach to small 
intestine and also possess antibacterial 
activity [32]. Dandapat et al. [6] reported 
plant phenolics are potent inhibitors of a 
number of growth factor binding and 
signalling pathways implicated in cancer. 

 
  

 
 

Figure 1: Phytochemicals from C. tamala and A. marmelos leaf in g/100g (M ± SD; n = 3) 
 
 

Antibacterial assay: 
The anti pathogenic efficacy of methanolic 
extract of C. tamala and A. marmelos leaves 
were quantitatively assessed comparing with 
gentamycin on the basis of zone of 
inhibition (ZOI) and minimum inhibitory 
concentration (MIC) following agar 

diffusion method ( in Table-1and 2) and by 
broth dilution method (Fig-2 and 3). In the 
present investigation extract of the both 
plants were found to be effective against 
both the pathogens (Table-1) with compared 
standard antibiotic gentamycin (Table-2) in 
agar diffusion method.  
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Table 1: ZOI and MIC of C. tamala and A. marmelos against S. aureous and P. mirabilis 
 

Zone of inhibition (in mm) 
C. tamala A. marmelos Concentration (mg/mL) 

S. aureus P. mirabilis S. aureus P. mirabilis 
0.18 0 0 0 0 
0.36 0 0 0 0 

0.612 0 0 0 0 
1.25 0 0 0 6 
2.5 6 0 4 9 
5 6 10 5 10 

MIC (mg/mL) 2.5 5 2.5 1.25 

 
Table 2: ZOI and MIC of Gentamycin against S. aureous and P. mirabilis.  
 

Zone of inhibition (mm) against gentamycin 
Concentration (µg/mL) 

S. aureus P. mirabilis 

25 13 9 
50 18 13 

100 21 18 
200 25 21 
400 27 25 
800 34 27 

MIC (µg/mL) 25 25 

 
The broth dilution method showed more 

pronounced antimicrobial activity extract of 
the both plants through 100% inhibition of 

both the pathogens in the range of 1.25mg-
5mg/mL concentration. 

 

 
 

Figure 2: % Inhibition of S. aureous in broth dilution method for methanolic leaf extract 
of C. tamala and A. marmelos. 
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Figure 3: % Inhibition of P. Mirabilis in broth dilution method for methanolic leaf 
extract of C. tamala and A. marmelos. 

 
 

Kumar et al. [7,4] worked out on 
metanolic extract of Calotropis procera and 
found 4mm-10mm ZOI in agar diffusion 
method. They also reported the plant extract 
showed 100% inhibition at 10mg/mL and 5 
mg/mL concentration against S. aureous and 
P. miabilis respectively and also said that 
methanolic extract is more effective than 
other extracts because polar and non polar 
components of the plant material are 
effectively extracted through an oraganic 
solvent. C. tamala possess antibacterial 
activity due to the presence of different 
phenolic compound such as 
cinnamicaldehyde, eugenol and cinnamic 
acid etc. An important characteristic of these 
components is hydrophobicity, which enable 
them to partition the lipids of the bacterial 

cell membrane and mitochondria, disrupt the 
cell structure and rendering the more 
permeable [33]. Extensive leakages from 
bacterial cells or exits of critical molecules 
and ions will lead to death [34]. The 
antibacterial activity A. marmelos leaf 
extract is due to presence of active phenolic 
compound eugenol and cuminaldehyde they 
inhibit protein synthesis either at 
transcription or at trainslation level and also 
inhibit synthesis of peptido-glycan [35]. 

Anioxidant assay: 
Result of total antioxidant activity of 

aqueous extract of both the plants expressed 
as the mg/mL of ascorbic acid /100mg 
presented in figure-3. C. tamala showed 
higher antioxidant activity (7%) equivalent 
to ascorbic at 100µL of leaf extact. 
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Figure 4: Total antioxidant activity of A. marmrlos and C. tamala leaf extract in 
comparison with Butylated hydroxyl anisole (BHA). 

 
 

Kumar et al. [5] reported 0.1%, 4%, 8% 
and and 0.2%, 0.8%, 2.3% total antioxidant 
activity of V. negundo and A. vasica 
respectively.  Kumar et al. [17] reported 
total antioxidant activity of C. procera is 
0.1%, 0.2% and 0.3%. C. tamala and A. 

marmelos possess high antioxidant activity 
among the studied plants. A. marmelos 
contains bioactive compounds like eugenol 
and marmesinin are independently showed 
their activity in oxidative stress by free 
radical scavenging [36].  C. tamala also 
posses eugenol and another bioactive 
chemical linalool have free radical 

scavenging capacity due to presence of 
electron repelling group in o- position [37]. 

Cytotoxicity: 
Result of haemolytic activity of C. 

tamala and A. marmelos presented in fig-5 
and 6. Leaf extract of both the plant did not 
show haemolysis at 0.2 mg/mL – 1 mg/mL. 
Kumar et al. [23] reported 0.2 mg/mL - 
0.4mg/mL leaf extract of C. procera is safe 
but more concentrated leaf extract increase 
in the hemolytic activity with time of 
incubation. Since C. tamala and A. marmelo 

did not show haemolysis, hence the plant 
extract is non cytotoxic. 
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Figure 5: Cytoxicity of A. marmelos leaf extract by Haemolytic method. 
 

 
 

Figure 6: Cytoxicity of C. tamala leaf extract by Haemolytic method. 
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4. Conclusion:  
Inspite of presence of phytochemicals in 

C. tamala and A. marmelos, possess high 
antioxidant and anti-pathogenic activity, the 
leaf extracts of above plants is safe at higher 
concentration, thus it can be used as 
medicinal supplement. 
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Abstract 
Patient L.I., aged 47 years, with multiple hospitalizations in November 2013 for multiple 

neurological and infectious diseases. In October 2011, surgery was performed for vicious 
posttraumatic right acetabular callus, confirmed by computed tomography. Subsequently, in 
November 2013, the patient had lumbar pain radiating to the lower limbs, functional impotence, 
sphincter incontinence, septic state with positive hemocultures for Staphylococcus aureus, with 
multiple paravertebral abscesses involving the left iliopsoas muscle, confirmed by contrast 
magnetic resonance imaging of the dorsolumbar spine, operated phlegmon of the left leg, which 
were interpreted as diffuse secondary spinal meningitis, complicated by a cauda equina 
syndrome, for which adequate antibiotic treatment was administered at the Clinic of Infectious 
Diseases Cluj-Napoca. The patient also presented two episodes of Clostridium difficile acute 
enterocolitis, with two fecal transplant sessions. In May 2014, the patient was admitted to the 
Rehabilitation Hospital Cluj-Napoca for motor deficit of the lower limbs, walking disorders, 
micturition disorders, sexual dynamic disorders, pain in the lumbar spine radiating to the lower 
limbs, sudden onset sensitivity disorders at D10 level in a febrile context in November 2013, 
interpreted based on lumbar MRI as spinal meningitis secondary to dorsal and lumbar 
paravertebral abscesses. During the course of hospitalization, the patient received a complex 
medical rehabilitation treatment consisting of kinetotherapy (posturations, passive mobilizations, 
active mobilizations, transfers, proprioceptive neuromuscular facilitation techniques, walking 
rehabilitation, respiratory gymnastics, rehabilitation of sensitivity disorders), occupational 
therapy, massage, medium frequency currents for the rehabilitation of micturition disorders, with 
good results particularly in walking and urinary incontinence rehabilitation. The aim of the 
presentation of this case is to emphasize the fact that rehabilitation programs using physical-
kinetic therapeutic methods are the only way to limit functional deficit, playing an important role 
in the long-term management and care of the patient. The particularity of this case consists of the 
fact that the patient is young, without a known personal pathological history, and symptoms 
occurred two years after orthopedic surgery, with sudden motor deficit in the lower limbs. The 
regular follow-up of the patient and his inclusion in complex medical rehabilitation programs in 
order to limit the functional deficit, increase the autonomy and improve the quality of life of this 
patient are important. 

 
Key words: paraparesis, rehabilitation, spinal meningitis 
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 Introduction. Aim 
 
Infections involving the spinal canal 

include epidural abscesses (infection in the 
epidural space), meningitis (infection of the 
meninges), subdural abscesses (infections of 
the subdural space), and intramedullary 
abscesses (infections within the spinal cord). 

Spinal epidural abscesses occur more 
frequently in the larger posterior epidural 
space (1). A spinal epidural abscess 
threatens the spinal cord or cauda equina by 
compression and also by vascular 
compromise. The more clinically significant 
effects of the epidural abscess may be from 
involvement of the vascular supply to the 
spinal cord and subsequent infarction rather 
than direct compression.  

 If untreated, an expanding suppurative 
infection in the spinal epidural space 
impinges on the spinal cord, producing 
sensory symptoms and signs, motor 
dysfunction, and, ultimately, paralysis and 
death. Intervention early in the course of the 
disease improves the 
outcome.Hematogenous spread with seeding 
of the epidural space is the suspected source 
of infection in most children and is thought 
to occur in many adults as well. Reported 
sources of infection are numerous and 
include bacterial endocarditis, infected 
indwelling catheters, urinary tract infection, 
peritoneal and retroperitoneal infections, and 
others. Direct extension of infection from 
vertebral osteomyelitis occurs in adults and 
rarely in children. Epidural catheters and 
injections may lead to direct inoculation of 
the epidural space. The source of infection is 
not identified in many patients. 
Staphylococcus aureus is the most 
commonly reported pathogen, though many 
other bacteria have been implicated, 
including Staphylococcus and Pseudomonas 
species, Escherichia coli, Brucella, and 
Mycobacterium tuberculosis. (2). 
Methicillin-resistant Staphylococcus aureus 
(MRSA) is increasingly reported particularly 
in patients with a history of MRSA 
abscesses, spinal surgery, or implanted 
devices. Immunosuppressed patients may 

have infections from unusual bacterial or 
fungal organisms.Cases are frequently 
reported in patients with alcoholism, 
diabetes mellitus and conditions involving 
chronic immunosuppression. Clinical 
presentation may be quite variable. The 
clinical triad of fever, back pain, and 
neurologic deficit is the classical 
presentation, but it could be missing in many 
patients (2), (3). A 4-phase sequential 
evolution has been described, with (a) 
localized spinal pain, (b) radicular pain and 
paresthesias, (c) muscular weakness, sensory 
loss, and sphincter dysfunction, and finally 
(d) paralysis. Abscesses from hematogenous 
spread tend to progress rapidly, while 
abscesses from osteomyelitis or discitis may 
evolve over weeks or months with slow 
progression of symptoms.  

Symptoms may include the following 
(1), (4): fever, present in only about one 
third of patients, localized back pain in most 
patients, often the first symptom, 
radiculopathy with radiating or lancinating 
pain, including chest or abdominal pain, 
spinal cord syndromes, cauda equina 
syndrome in lumbar abcesses.Diagnostic 
workup include immediate imaging of the 
spine and spinal cord by MRI when the 
spinal abscess is clinically suspected. 
Lumbar puncture (LP) is relatively 
contraindicated in these situations. However, 
LP may be essential to exclude meningitis 
from the differential diagnosis. 
Cerebrospinal fluid (CSF) may show 
inflammatory cells, often a mixture of 
polymorphonuclear and mononuclear cells. 
Cell counts usually are increased, ranging 
from 10-1000 leukocytes/µL;  CSF protein 
usually is elevated above 100 mg/dL . 
Treatment most often consists of both 
medical and surgical therapy (5), (6).  
Empiric antibiotic coverage should include 
antistaphylococcal antibiotics. If the 
infection follows a neurosurgical procedure, 
an antistaphylococcal penicillin, a third-
generation cephalosporin, and an 
aminoglycoside are prescribed in 
combination. Culture results guide definitive 
therapy. Deterioration of clinical and 
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functional status while undergoing antibiotic 
therapy alone has been observed and may 
dictate surgical treatment (7). Emergency 
early  decompression, irrigation, and 
debridement s with drainage of the abscess 
are the manstay of the  surgical treatment.  

The aim of the presentation of this case 
is to emphasize the fact that rehabilitation 
programs using physical-kinetic therapeutic 
methods are the only way to limit functional 
deficit, playing an important role in the long-
term management and care of the patient. 

 
Material and method 
 
Patient L.I., aged 47 years, with multiple 

hospitalizations in November 2013 for 
multiple neurological and infectious 
diseases. In October 2011, surgery was 
performed for vicious posttraumatic right 
acetabular callus, confirmed by computed 
tomography. Subsequently, in November 
2013, the patient had lumbar pain radiating 
to the lower limbs, functional impotence, 
sphincter incontinence, septic state with 
positive hemocultures for Staphylococcus 
aureus, with multiple paravertebral 
abscesses involving the left iliopsoas 
muscle, confirmed by contrast magnetic 
resonance imaging of the dorsolumbar spine, 
operated phlegmon of the left leg, which 
were interpreted as diffuse secondary spinal 
meningitis, complicated by a cauda equina 
syndrome, for which adequate antibiotic 
treatment was administered at the Clinic of 
Infectious Diseases Cluj-Napoca. The 
patient also presented two episodes of 
Clostridium difficile acute enterocolitis, with 
two fecal transplant sessions. In May 2014, 
the patient was admitted to the 
Rehabilitation Hospital Cluj-Napoca for 
motor deficit of the lower limbs, paresthesia 
of the lower limbs, walking disorders, 
micturition disorders, sexual dynamic 
disorders, pain in the lumbar spine radiating 
to the lower limbs, sudden onset sensitivity 
disorders at D10 level in a febrile context in 
November 2013, interpreted based on 
lumbar MRI as spinal meningitis secondary 

to dorsal and lumbar paravertebral 
abscesses. 

On the general objective examination, no 
changes were found. BP = 120/70 mmHg, 
VR = 72 beats/min, normally shaped 
abdomen, without sensitivity to palpation. 

The objective examination of the 
locomotor system revealed pain on palpation 
in the lumbar spine, with the limitation of 
mobility, with a Schober test of 12/15 cm, 
crepitations on knee mobilization. The 
objective neurological examination 
evidenced walking with a wide weight 
bearing base, possibly without support, 
muscle testing showed left plantar 
dorsiflexion 4/5, left plantar flexion 4/5, 
normal osteotendinous reflexes in the upper 
limbs, no Achilles reflexes, diminished 
tactile sensitivity in the right L3-L4 and left 
L1-L2 areas, partial urinary incontinence, 
sexual dynamic disorders. 

Paraclinical investigations performed: 
biological tests within normal limits. The X-
ray of the lumbosacral spine evidenced mild 
lumbar scoliosis, spondylotic lumbar 
changes. 

Drug treatment administered: NSAIDs, 
vitamins, eubiotic therapy. The patient was 
evaluated clinically and functionally at the 
beginning of rehabilitation treatment, as well 
as after two weeks of treatment. Pain using 
the visual analogue scale (VAS), joint 
mobility by articular check-up, muscle 
strength through muscle testing, and 
transfers, walking, micturition disorders 
were evaluated. During the course of 
hospitalization, the patient received a 
complex medical rehabilitation treatment 
consisting of kinetotherapy (posturations, 
passive mobilizations, active mobilizations, 
transfers, proprioceptive neuromuscular 
facilitation techniques, walking 
rehabilitation, respiratory gymnastics, 
rehabilitation of sensitivity disorders), 
occupational therapy, massage, medium 
frequency currents for the rehabilitation of 
micturition disorders. 
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Results 
 
After two weeks of drug treatment and 

rehabilitation, pain intensity in the lumbar 
spine was reduced (VAS before treatment 8, 
after treatment 4), lumbar mobility 
increased, 14/15 cm, with better results in 
the rehabilitation of walking and urinary 
incontinence. The study revealed the 
benefits of physical-kinetic therapy in the 
maintenance and increase of joint mobility, 
relief of pain, improvement of muscle 
strength, respiratory function, micturition 
disorders. 

 
Conclusions 
 
Rehabilitation programs using physical-

kinetic therapeutic methods: massage, 
kinetotherapy, electrotherapy, occupational 
therapy represent the only way to limit 
functional deficit, playing an important role 
in the long-term management and care of the 
patients. The particularity of this case 
consists of the fact that the patient is young, 
without a known personal pathological 
history, and symptoms occurred two years 
after orthopedic surgery, with sudden motor 
deficit in the lower limbs. The regular 
follow-up of the patient and his inclusion in 
complex medical rehabilitation programs in 
order to limit the functional deficit, increase 
the autonomy and improve the quality of life 
of this patient are important. 
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ABSTRACT 
 

Swallowing is a complex process consisting in transporting food from mouth to the 
stomach; it involves voluntary and reflex activity of more than 30 nerves and muscles, requiring 
complex neuromuscular coordination and brainstem and cortical centers for controle. 

Dysphagia  is defined as a alteration in the swallowing process, which cause difficulty in 
transporting saliva and aliments from the mouth trough the pharynx and esophagus into the 
stomach . It  is a frequent symptom, affecting especially old people, people with neurological 
diseases,  cancers of  head and neck or severe reflux .  Dysphagia can result from a wide variety 
of functional or structural deficits of the oral cavity, pharynx, larynx or esophagus, which could e 
caused by neurological conditions. Dysphagia carries serious health risks: malnutrition, 
dehydration, increase risk of infections. Effective dysphagia management requires an 
interdisciplinary approach; the goal of rehabilitation is to identify and treat abnormalities of  
swallowing while maintaining safe and efficient nutrition.  
 
KEY WORDS: swallowing, dysphagia, functional anatomy, rehabilitation, neuroplasticity 
 
 

Swallowing is a complex process 
consisting in transporting food from mouth 
to the stomach. Eating and swallowing are 
complex behaviors involving volitional and 
reflexive activities of more than 30 nerves 
and muscles, requiring complex 
neuromuscular coordination and brainstem 
and cortical centers for controle (1). They 
have two crucial biological features: food 
passage from the oral cavity to stomach and 
airway protection. 

Dysphagia is defined as a alteration 
in the swallowing process, which cause 
difficulty in transporting saliva and liquid or 
solid aliments from the mouth trough the 
pharynx and esophagus into the stomach (2). 
It is a frequent symptom, affecting around 
15% of hospital inpatients, especially old 
people, people with neurological disease, 
with cancers of head and neck and people 

with severe reflux (3).  Dysphagia can result 
from a wide variety of functional or 
structural deficits of the oral cavity, pharynx, 
larynx or esophagus. Predisposing factors 
for difficulty in swallowing could be 
anatomical, psychological, muscular, and 
many neurological diseases (4).   

Clinical importance of dysphagia: 
This symptom affects a person's ability to 
remain well nourished and hydrated and 
increases the risks of illnesses. Dysphagia 
carries serious health risks: malnutrition, 
dehydration, lengthening of healing, increase 
risk of infections, impairment in mental and 
physical condition (2). Effective dysphagia 
management requires an interdisciplinary 
approach and can make a huge difference to 
the quality of life experienced by the person 
with dysphagia. The goal of dysphagia 
rehabilitation is to identify and treat 
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abnormalities of feeding and swallowing 
while maintaining safe and efficient 
alimentation and hydration.(5) 

Symptoms and signs of swallowing 

disorders: The first symptom of dysphagia is 
the appearance of a cough reflex during or 
after ingestion of food or liquids. In slight 
disorders, swallowing function is sufficiently 
compensated, and the patients has few or no 
symptoms, being  able to compensate and 
obtain a safe deglutition. In severe 
situations, suffocation or severe cough 
accesses appear during meals. The 
swallowing problems could be revealed only 
by pulmonary complications, as aspiration 
pneumonia (post-prandial remitting type 
fever), severe condition especially for an 
immunocompromised patient (2). In patients 
with acquired brain damages 40% of deaths 
are caused by septic complications of 
swallowing disturbances. (6). 

 

Assessment of swallowing disorders 

includes clinical and paraclinical methods.  
Clinical evaluation should begin with 

assessment of patient’s eating habits, 
monitoring the amount of food reflux in the 
mouth after swallowing, testing of 
pharyngeal and cough reflexes, ability to 
produce a voluntary cough, ability to 
controle posture and movements of the head, 
and a complete neurological and ORL 
examination. Referral to a gastroenterologist 
is warranted if the patient has likely 
esophageal dysphagia.  

Scales have been developed for the 
clinical assessment of dysphagia severity. 
The Penetration Aspiration Scale is an 
ordinal scale that evaluates depth, response, 
and clearance of airway invasion to 
determine severity (table 1);  was designed 
by Rosenbek for patients with dysphagia 
(13). 

 
 
 
 
 
Table 1. Penetration-Aspiration Scale. 
 
Aspiration Risk Score Classification Description 
No risk  1 Normal No airway invasion. 
No risk 2 Mild  Bolus enters into airway with clearing. 
Risk of aspiration 3 Moderate  Bolus enters into airway without 

clearing 
 4 Moderate  Bolus contacts vocal cords with airway 

clearing. 
 5 Moderate Bolus contacts vocal cords without 

airway clearing. 
Positive 
aspiration 

6 Severe  Bolus enters trachea and is cleared into 
larynx or out of airway. 

 7 Severe  Bolus enters trachea and is not cleared 
despite attempts. 

 8 Severe Bolus enters trachea and no attempt is 
made to clear. 
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Paraclinical investigation consists in 
barium esophagography, videofluoroscopy, 
flexible endoscopic examination (FEES), 
ultrasound examination, manometry, 
electromyography, 24 hour pH monitoring, 
scintigraphy. Through the FEES, physicians 
can identify the phase of swallowing process 
which is damaged.    

  Assessment of swallowing disorders 
should be done by a multidisciplinary team, 
which includes ear-nose-throat (ENT) 
specialist, speech therapist, neurologist, 
dentist, or gastroenterologist.  

Classification of swallowing 

disorders: Swallowing disorders can be 
classified into oropharingeal (superior) 
dysphagia and esophageal (inferior) 
dysphagia (7) (8). Most oropharyngeal 
dysphagia is of neurologic origin, while 
esophageal dysphagia is caused by 
gastroenterologic pathology.  

Neurologic dysphagia may be caused 
by a disease of muscles or neuromuscular 
junction, or by lesions of peripheral nerves 
talking part in swallowing process, or 
lesions at the upper level of motor and 
sensory brainstem nuclei involved in 
swallowing or even at supranuclear level. 

The background for neurorehabilitation 

strategies recently developed for swallowing 

disorders is the functional anatomy of 

swallowing process, which will further be 

discussed with its anatomical and 

physiological considerations.  

a). Anatomic considerations: To 
understand rehabilitation strategies for 
dysphagic patients, the knowledge of 
neurologic structures and pathways that 
govern swallowing is crucial. In the 1980s 
swallowing was thought to be “automatic” 
and reflex, mediated at brainstem level. 
Current research has changed this concept, 
swallowing is considered a “patterned 
response”, mediated by complex 
neurophysiological processes.  

Initiation of  swallowing needs 
activation of  thermo, touch, pressure or/ and 
chemo- receptors and sensory fibers of the 
oropharynx, which send taste and sensory 
information to five pairs of cranial nerves 

(V, VII,  IX, and fibers shared by X and XI). 

This information is then transferred to 
groups of nuclei in the brainstem: nucleus 
tractus solitarius (NTS), nucleus ambiguus 
(NA) and the area located in the surrounding 
reticular formation. Recent neuroimaging 
findings support that these nuclei need 
supramedullary input to enable initiation of 
motor commands, which are sent through six 
pairs of cranial nerves (V, VII, IX, fibers 
shared by  X and XI, and  XII) to the end 
organs, i.e. the oropharyngeal muscles.  

The main muscles involved in 
swallowing are masticatory muscles, 
mylohyoid, tensor veli palatini, digastrics, 
stylohyoid, stylopharyngeus, levator veli 
palatine, palatopharyngeous, 
salpingopharyngeous, intrinsic laryngeal 
muscles, cricopharyngeus, pharyngeal 
constrictors, intrinsic tongue muscles, 
hyoglossus, geniohyoid, genioglossus, 
styloglossus, tyrohyoid. 

Supranuclear control of swallowing 
process have been studied by functional 
MRI (14). Pharyngeal components of 
swallowing are controlled mainly by 
subcortical networks, while oral phases, 
which are voluntary, are under cortical 
controle. During voluntary swallowing, 
fMRI shows activation in bilateral neural 
networks, including primary sensorimotor 
cortex, supplementary motor area, prefrontal 
cortex, cyngulate gyrus, insula, superior 
temporal gyrus (14).   

b). Physiological considerations :  
Swallowing is a very complex physiologic 
mechanism, which implies voluntary 
contractions of the oropharingeal muscles 
and involuntary contractions of visceral 
esophageal muscles. It is a cyclical function, 
that recurs about 2000 times for day with an 
average duration of 1 sec (2). The 
swallowing process was commonly divided 
into oral, pharyngeal, and esophageal stages 
according to the location of the bolus. The 
oral stage was later subdivided into oral 
preparatory and oral propulsive stages, and 
the four stage model was established (9), 
(10). The movement of the food in the oral 
cavity and to the oropharynx differs between 
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solid food and  liquid. 
1. The oral preparatory phase is 

totally voluntary . The liquid bolus is held in 
the anterior part of the floor of the mouth or 
on the tongue surface; for solid food the 
tongue carries the bolus  to the post-canine 
region and rotates laterally, placing the food 
onto the occlusal surface of lower teeth for 
food processing; food particles are reduced 
in size by mastication and softened by 
salivation until the food consistency is 
optimal for swallowing. Chewing consists in 
cyclic movements of the tongue and jaw 
coordinated with movements of  cheek, soft 
palate and hyoid bone (9).  

2. The oral propulsive phase involves 
transportation of the bolus by oral and 
tongue muscles contractions towards the soft 
palate and then to the pharynx. For liquids 
the tongue tip rises, the tongue moves 
upward, squeezing the liquid bolus back 
along the palate and into the pharynx.  For 
solid food, the anterior tongue surface first 
contacts the hard palate, squeezing the 
triturated food back along the palate to the 
oropharynx.    

3.The pharyngeal phase is  
involuntary; the muscle elevator of the soft 
palate contracts and contacts the lateral and 
posterior walls of the pharynx, closing the 
nasopharynx; the pharyngeal constrictor 
muscles contract, squeezing the bolus 
downward. The vocal folds close to seal the 
glottis, the epiglottis tilts backward to seal 
the laryngeal vestibule. Safe bolus passage 
in the pharynx without aspirating food is 
critical in human swallowing, so the former 
mechanisms are destinated to airway 
protection. Opening of the upper esophageal 
sphincter (inferior pharyngeal constrictor 
muscles, cricopharyngeous muscle and most 
proximal part of the esophagus) finally 
causes bolus entry into the esophagus. (5) 

4. The esophageal phase consists by 
peristaltic waves advancing in the direction 
of the stomach, where the lower esophagian 
sphincter relaxes and permits food entering 
into the stomach.  This stage is under 
controle of autonomic nervous system. (2).  

Eating, swallowing and breathing are 
tightly coordinated. Swallowing is dominant 
to respiration in normal individuals. 
Breathing ceases briefly during swallowing, 
not only because of the physical closure of 
the airway by elevation of the soft palate and 
tilting of the epiglottis, but also of neural 
suppression of respiration in the brainstem 
(11). 

   Causes of swallowing disorders:  
Palmer (12) divided the etiology in structural 
abnormalities of the oropharynx /esophagus 
(Zenker’s diverticulum, congenital 
malformations as cleft or palate lip, cervical 
osteophytes , esophagian strictures, teeth 
loss, xerostomia, head and neck cancers),  
neurological diseases, functional disorders 
(psychogenic dysphagia) and iatrogenic 
causes (chemoradiation therapy for head-
and-neck cancer). 

Dysphagia is a common problem  
encountered in many  neurological diseases, 
such as strokes (brainstem, cerebellar 
strokes, hemispheric strokes – ischemic or 
hemorrhagic-), multiple sclerosis, 
neurodegenerative diseases (Parkinson 
disease, dementias, motor neuron diseases), 
brain tumors, poliomyelitis, 
polyradiculoneuropathies, myasthenia 
gravis, myopathies (7), (12). Studies have 
shown that more than a half of patients with 
stroke will develop swallowing disorders in 
the acute phase (9), and also, patients with 
traumatic brain injuries present swallowing 
disorders which are responsible for septic 
complications. Swallowing impairments 
carry serious health consequences if they are 
not recognized or inappropriately managed.   
 Treatment of swallowing disorders 
depends on the cause which was identified.  
The goal is to make patient able for a safe 
oral feeding (1) by preventing aspiration, to 
restore the lost reflex function and  mental 
scheme and to retrieve the nutritional status 
(2). Neurologic dysphagia treatment is 
difficult, long lasting and often 
unsatisfactory. First it should include 
treatment of the neurologic cause, if 
possible. 
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The neurologist should set the 
reabilitative treatment, with the aid of the 
speech therapist and of the ENT specialist.  
The choice of the rehabilitation program 
should be individualized, based on the 
results of clinical and paraclinical 
assessments. 

There are two rehabilitation 
strategies used complementary in the 
treatment of dysphagia. The first one is the 
classical approach of manipulation of the 
biomechanical processes involved in 
swallowing. This includes adaptative 
techniques such as dietary changes and 
compensatory techniques, such as posture 
changes, various techniques of swallowing, 
voluntary exercises, medications and 
surgical procedures.  

Adaptative techniques include simple 
measures of changing diet towards firm, 
thickened and possibly cold foods (2). 
Aliments must be homogenous, with 
adequate viscosity, palatability and high 
nutritional power.  

The compensatory techniques 
consists in the use of specific postures and  
training exercises of muscles involved in the 
swallowing process. Specific postures 
beneficial for swallowing are turning the 
chin downward,  turning the head to one side 
or extension of the head. These postures 
aimed to redirect the biomechanics of bolus 
flow. Training exercises will be performed 
initially without food ; are mobility exercises 
for  larynx, pharynx, tongue, cheeks, lips, 
soft palate and vocal folds: the Lee 
Silverman Voice Treatment improves voice 
intensity and swallowing. Other maneuvers 
include placing the tongue between the 
teeth, dry swallowing, forced coughing, 
Valsalva maneuver, the super-glottic and 
super-supra-glottic swallow technique, 
Mendelsohn maneuver and effortful swallow 
maneuver (15).  

 These exercise programs aim to 
strengthen the force of the anatomical 
mechanisms of swallowing, working at the 
muscle level. 

The second approach in swallowing 
rehabilitation address the organization and 

function of  neural networks and is based on 
neuromodulatory strategies. Neuroplasticity 
is the mechanism by which the damaged 
brain regains “lost function”, in response to 
rehabilitation (2). Neuromodulatory 
strategies aim to stimulate brain’s capacity 
of reorganizing neuronal circuits in order to 
recover lost function (16).  The techniques 
that modify the excitability of cortical motor 
representations of muscles involved in 
swallowing are those applied to the 
sensorimotor system in the periphery 
(thermal or tactilthermal stimulation of 
facial muscles, taste stimulation, swallowing 
related biofeedback, neuromuscular 
electrical stimulation and even exercises like 
effortful swallowing and Mendelsohn 
maneuver) or those applied directly to the 
brain (transcranial magnetic stimulation 
TMS).  

The thermal tactile oral stimulation 
(TTOS) is an established method to treat 
patients with neurogenic dysphagia 
especially if caused by sensory deficits. It 
consists in cold stimulation of the anterior 
faucial pillars.  It may lead to a facilitation 
of both the oral and the pharyngeal phase of 
deglutition, producing also increased 
bihemispheric activation with predominant 
activation of the left somatosensory cortical 
areas during the whole swallowing interval 
(19)  

The enhancement of neural circuits 
of swallowing by sensory stimulation have 
been demonstrated by studies using 
functional MRI. Babaei and collab (17)  
tested swallowing after taste  stimulation 
with intense flavors concomitant with 
presentation of olfactive and visual 
characters of same aliments, during fMRI 
scanning.Flavor increases cortical activation 
in the swallowing neural network: greater 
intensity and extension of activated cortical 
areas compared with dry swallowing ave 
been demonstrated,  showing that cortical 
swallowing network activity can be 
increased by food-related sensory stimuli .  

The methods that use biofeedback 
are of great value in rehabilitation programs: 
any reference for the patient to objectively 
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measure their own performance and progress 
has proven to be useful. Many studies used 
biofeedback techniques to improve 
swallowing exercises. Swallowong 
movements are internal and not visible; 
biofeedback is used to increase swallowing 
biomechanic circuit. Studies use auditory 
feedback (hearing swallowing sounds), 
visual feedback (watching own laryngeal 
movements and normal movements), during 
swallowing exercises (18). Biofeedback is 
also combined with novel swallowing 
treatment maneuvers such as effortful 
swallowing or Mendelsohn maneuver (23). 
Functional MRI performed during the tests 
showed activation of different swallowing 
network areas during each of the 
biofeedback modalities. The use of 
biofeedback techniques is shown to 
stimulate swallowing related brain areas and 
can be efficient in the treatment of 
dysphagia.  

Surface electrical stimulation of 
pharyngeal muscles was performed with 
bipolar surface electrodes placed on the skin 
overlying the submandibular and laryngeal 
regions. When electrical stimulation is 
applied to the skin or oral mucosa at low 
current levels it activates the sensory nerve 
endings in the surface layers providing 
sensory feedback to the central nervous 
system. (20). With increased current 
amplitude, the electric field may depolarize 
nerve endings in muscles lying beneath the 
skin surface and may spread to produce 
muscle contraction. Aspiration was 
significantly reduced only with low sensory 
threshold levels of stimulation  and not 
during maximum levels of surface electrical 
stimulation, showing that the results may be 
related to the activation of the neural circuits 
involved in swallowing. 

Transcranial magnetic stimulation 
(TMS) have also been used in dysphagia 
treatment. Changes in excitability of cortical 
projections to various swallowing muscles 
have been documented in response to 
treatments with TMS induced motor evoked 
potentials (MEPs). Beneficial effects of 5 Hz 
rTMS on swallowing motor cortex were 

observed following a repeated application of 
the technique over a period of weeks (21), 
(22). 

In conclusion, swallowing 
rehabilitation remains a challenging 
problem. With actual advances in 
neuroimaging techniques, our knowledge of 
the anatomy and physiology of swallowing 
has increased. Better understanding of the 
hemispheric areas involved in swallowing 
control and of the sensory inputs that can 
modify cortical activation will provide 
future tools for rehabilitation treatments. The 
development of novel rehabilitative 
approaches to drive beneficial changes in 
cortical and subcortical activity, hence 
promoting improved swallowing function, 
remains a major imperative in dysphagia 
treatment.   
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Clinical studies for testing therapeutic efficacy Clinical studies for testing therapeutic efficacy 

of natural factorsof natural factors

Selection and Selection and 

recruitment of suitable recruitment of suitable 

study participants study participants -- time time 

sensitive consultation is sensitive consultation is 

likely to be longer than in likely to be longer than in 

normal situations.normal situations.

The concept of The concept of 

obtaining informed obtaining informed 

consent is considered the consent is considered the 

basic principle of GCP.basic principle of GCP.

Integrated Model of Integrated Model of 

curative spa takes place curative spa takes place 

under experimental and under experimental and 

clinical research clinical research 

conducted, leading to a conducted, leading to a 

scientific background, scientific background, 

biological and medical biological and medical 

updated, achieved by updated, achieved by 

modern experimental modern experimental 

techniques and clinical techniques and clinical 

trials.trials.





•• In the context of the In the context of the 

complex picture of early complex picture of early 

diagnosis, treatment and diagnosis, treatment and 

prevention of diseases prevention of diseases 

associated with age, associated with age, 

picture containing many picture containing many 

unquantifiable and unquantifiable and 

independent variables, independent variables, 

difficult to analyze, appears difficult to analyze, appears 

to be necessary the to be necessary the 

analysis, mathematical analysis, mathematical 

modeling and simulation of modeling and simulation of 

biobio--medical relations of medical relations of 

laboratory parameters.laboratory parameters.

Biomarkers



Speleotherapy, the use of the climate 

of caves, is an accepted but not widely 

known therapeutic measure in the 

treatment of chronic obstructive airway 

diseases. This study summarizes the 

therapeutic experience of more than 

4000 patients who were treated in a 10-

year period in a hospital-cave complex in 

Tapolca, Hungary. A sharp and long-

lasting clinical improvement and a 

significant recovery from airway 

obstruction could be observed in the 

overwhelming majority of patients. It is 

established that the microclimate of some 

caves can beneficially affect these 

disorders and the cave should be 

considered as an optimal environment 

for complex respiratory rehabilitation.  





Asthma is a disorder characterized by 

chronic inflammation of the airways, airways 

hyperresponsiveness, and changes in airway 

architecture, sometime termed remodeling. 

The cells responsible for maintenance of 

lung structure are the parenchymal cells of 

the lung, including epithelial cells, 

mesenchymal cells, and endothelial cells. 

Recent studies have suggested that the 

function of epithelial cells, smooth muscle 

cells, and fibroblasts cultured from lungs of 

individuals with asthma differs from the 

function of cells similarly cultured from 

individuals without asthma. These functional 

differences, particularly as they relate to 

repair and remodeling, could contribute 

airway structural alterations (Sugiura et al., 

2007)



Objective:Objective: To explore the effects of 
speleotherapy on cellular morphology and 
physiology of pulmonary fibroblasts obtained 
from tissues of Wistar rats, in normal and 
Ovalbumin challenged “asthmatic” conditions.

Materials and methods: Materials and methods: 
Wistar rats of 75-100 g weight were divided 

in two lots: control and ovalbumin challenged 
animals. Ten animals of each lot were send to 
Turda, Cacica and Dej Salt Mine for 14 days 
and maintained in the salt mine medium, as in 
speleotherapy treatment. 

Pulmonary fibroblasts cultures were 
prepared from Wistar rat lung Assessing 
changes in cellular and molecular level can be 
achieved by optical microscopy, immuno-
histo-chemistry studies, electrophoresis and 
Western blotting. The proteins electrophoresis 
from the total homogenate has as the purpose 
to establish the changes, which are revealed at 
the proteic level of fibroblasts cultures 
obtained from rats held on saline mine 
medium for speleotherapy. 

Analysis with GeneTools software v. 4 from 
SynGene of each track of the electrophoresis 
allowed us to compare the profiles of the total 
proteins expression.
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Results: Trying to identify the biological 

mechanisms of speleotherapy, our experimental 

design was made for:

•cell morphology, 

•cell physiology 

• biochemical evaluation of cells 

The complex picture of results was analysed 

and explained through biological mechanisms 

comparing to the control cell cultures obtained 

from healthy, untreated Wistar rats. In this 

article we describe the supposed biological 

mechanisms that explain the protective effects 

of speleotherapy. 



Objective: To investigate the influence of salt 

mine medium from the Romanian Cacica 

and Dej Salt Mines upon the cell 

morphology and electrophoretic expression 

of heterogeneous skin cell cultures obtained 

from abdominal skin of Wistar rats, on 

normal and Ovalbumin-sensitised animals.

Materials and methods: Heterogeneous skin 

cell cultures were prepared from Wistar rats 

abdominal skin. Cultures derived from rat 

skin develop with a monolayer of fibroblasts 

and epithelial cells attached to the culture 

dish. Before cultures initiation, Wistar rats 

of 75-100 g weight were divided in two lots: 

control and ovalbumin challenged animals. 

Ten animals of each lot were send to Cacica 

and Dej Salt Mine for 14 days and 

maintained in the salt mine medium, as in 

speleotherapy treatment.

Morphological and electrophoretic data about 
heterogeneous primary skin cells cultures obtained from 

normal and Ovalbumin-Challenged Wistar rats after 
treatment by speleotherapy in the Cacica and Dej 

Romanian Salt Mines



Primary cell cultures can readily be 

obtained from human and animal skin 

using the explant method or 

trypsynisation. Full thickness skin, also 

called the integument, is a composite of 

three tissues (epidermis, dermis and 

subcutaneous tissue).

Epidermis normally is composed of 

keratinocytes, which represent the 

largest population numerically, and 

lesser numbers of melanocytes, 

Langerhans’cells, and occasional cells 

of the lymphoreticular system, which 

are, however, transient members of the 

community. 

Although the bulk of the dermis is 

noncellular (collagen and ground 

substance), within this compartment is 

also a variety of cell types, including 

fibroblasts, histiocytes, mast cells, 

macrophages, lymphocytes and 

Schwann cells, endothelial cells of 

blood vessels and lymphatics, striated 

muscle cells of erector pili muscles, and 

smooth muscle of blood vessels. 

The subcutaneous tissue includes most 

of the dermal cell types and fat cells as 

well.



PhysicalPhysical
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